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NADONAl PDHOliUM COUNCil 
H. A. True, Jr., Chairman/Robert G. Dunlop, Vice Chairman/Vincent M. Brown, Executive Director 

September 10, 1974 

My dear Mr. Secretary: 

On behalf of the members of the National Petroleum Council, I am pleased 
to transmit to you herewith the report on Availability of Materials, 
Manpower, and Equipment for the Exploration, Drilling and Production of 
Oil--1974-1976 as approved by the Council at its meeting on September 
10, 1974. This full report of the Council contains the detailed support
ing information and data to the Summary Report presented to you at the 
meeting of the Council. 

On December 21, 1973, the Assistant Secretary of the Interior requested 
the Council to undertake this study, stating: 

The Department of the Interior has an urgent need to know the 
availability of materials, manpower and equipment necessary for 
the exploration and production of oil during the next two years. 
Any shortages of materials, manpower or equipment needed for 
these tasks should indicate the probable limitation on drilling 
activity. The duration and causes of such shortages, together 
with any possible measures to alleviate them, should be set 
forth. 

In response to this request, the NPC Committee on Emergency Preparedness, 
chaired by Carrol M. Bennett, Chairman of the Board of Texas Pacific Oil 
Company, Inc., appointed a Subcommittee on Materials and Manpower Re
quirements for Petroleum Exploration, Drilling and Production under the 
chairmanship of Kenneth E. Hill, Executive Vice President, Corporate 
Finance, Blyth Eastman Dillon & Co., Inc. 

In the course of the study since December 1973, the Committee has con
tinually revised its estimates of the short-term outlook for rig avail
ability and activity. Current (September 1974) data continue to rein
force our optimism. It is therefore possible that actual experience 
could be better than that shown in this report. A combination of factors 
could contribute to this improved outlook: fewer than expected rigs ex
ported; prompt resolution of problems concerning repatriation of pre
viously exported rigs both from Canada and overseas; and the possible use 
of larger "workover rigs" for drilling operations. Achievement of in
creased levels of rig activity will be dependent upon changes in the 
relative economic attractiveness of domestic versus foreign rig registry 
as well as the total financial capacity of the petroleum industry and the 
responsiveness of suppliers to bid for resources. Additionally, if a 
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slowdown of worldwide economic growth occurs during the projection period, 
some of the critical material availability constraints discussed in this 
report--especially for steel��may be eased. 

The National Petroleum Council sincerely hopes that this study will be of 
benefit to you and the Government in understanding the difficulties and 
problems associated with the current rapid escalation of domestic petro
leum activities. 

Honorable Rogers C. B. Morton 
Secretary of the Interior 
Washington, D.C. 

Respectfully submitted, 

H. A. True, 
Chairman 
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I NTRODUCT I ON 

The s ub s tan t i a l  dep endence o f  the Un i t e d  S t ates  on p e t r o l eum 
imp o rts  has majo r  nat i on a l  s e cur i ty imp l i cat ions . Re cogn i z ing  
the s e  s e cur i ty p rob l ems and the  need for an  e ffe c t ive emergen cy 
prepar e dn e s s  p l an, the S e cre tary o f  the I n t e r i o r  on De cemb e r  5,  
1 9 7 2, reque s t e d  the Nat ion a l  P e t r o l eum Counc i l  to undertake a 
" comp rehens ive s tudy and analys i s  o f  po s s ib l e eme rgency s upp l ement s  
t o ,  o r  a l t ernatives fo r imported  o i l, natural g a s  l iqui ds and p ro d 
uct s  in  the  event of  interrupt i ons to  current l eve l s  o f  imports  o f  
the s e energy s upp l i es . "  I n  re spons e to t h i s  reques t, the Nat i onal 
P e t r o l eum Counc i l ' s  Commi t t e e  on Eme rgency P repar e dne s s  i s s ue d  on 
July 2 4, 1 9 7 3, Emergen cy Prep arednes s for Interrupti on of Petroleum 
Imp o rts i nto the United Stat.es - - An Interi m  Rep o rt� fol l owe d by 
Supplemental Interim Rep o rt on Novemb e r  1 5, 1 9 7 3  and Sho rt- Term 
U . S .  Petroleum Outlo o k - - A  Reapprai s al on F eb ruary 2 6, 1 9 7 4 .  

The S e c r e t ary o f  the I nt e r i o r  s upp l emen t e d  h i s  o r i g inal s tudy 
reque s t  on Decemb e r  2 1, 1 9 7 3  w i th the s t a tement : 

The Dep artment o f  the I n t e r i o r  h as an urgent need to  know 
the ava i l ab i l i ty of mate r ia l s ,  manp ower an d equipment 
nece s s ary for the exp lo r at ion and p r o du c t i on of o i l  dur ing 
the next two years . Any shortag e s  o f  mat e r i a l s, manp ower 
or equipment needed for the s e  tasks  should indicate the 
p rob ab le l imi tat i on on dr i l l ing a c t ivi ty . The dur ation 
an d caus es  o f  s uch s hortages,  t o g e th e r  w i th any po s s ib l e  
me a s ur e s  t o  a l l eviate  them, should b e  s e t  forth . 

To addre s s  this  reque s t o f  the S e c r e t ary, the Commi ttee  on 
Eme rgency Preparedne s s  app o inted a Sub commi t t e e  on Mate r i a l s  and 
Manp ower Requi rements  for P e t r o l eum Exp l o r a t i on, Dr i l l ing and Pro 
duc t i on . Th i s  s tudy h a s  b e en conducted by  s ix t a s k  group s  under 
the Sub commi t t e e - - Out l o ok, Exp l o rat ion and Dr i l l ing, Tubular S te e l, 
P r o duct ion, We l l  S e rvi c ing and Gas  Proce s s ing P l ants . I n  add i t ion 
t o  Coun c i l  memb er rep r e s entat ion, a numb e r  o f  indiv i dual s  have 
p ar t i c ip ated from manufacturers and s upp l i e r s  of o i l f i e l d  equipment, 
from dr i l l ing and cons truc t i on c ontrac t o r s ,  and from s e rv i c e  com
p an i e s . Th i s  rep r e s entation as s ured the cons i de r at ion of the b e s t  
informa t i on ava i l ab l e o n  the p r e s ent ma t e r i a l s  an d manp ower s i tua 
t i o n . ( S e e  Appendix A for Reque s t  Le t t e r s  and Appendix B for Commi t t e e  
Ro s t e r s . ) 
S COPE OF THE STUDY AND BAS I C  ASSUMPT I ON S  

The purp o s e o f  t h i s  s tudy w a s  to inve s t i gate t h e  ava i l ab i l i ty 
o f  mat e r i a l s ,  manp owe r  and equipment ne c e s s ary for the exp l o rat ion, 
dr i l l ing and p r o duct i on funct ions of the p e tr o l eum indus try to e x 
p an d  a c t iv i t i e s  t o  l e s s en u.s. dependence  up on p e tro leum imp o r t s . 
The s cope and b a s i c  a s s ump t ions r e f l e c t e d  in  the report are as 
fo l l ows : 

• I n  v i ew o f  the long l e ad t ime for a numb e r  o f  s i gn i f i c ant  
equipment i t ems, the Dep ar tment of  the I n t e r i o r  app roved 
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extens i on o f  the s tudy t o  include 1 9 7 6 . The out l o ok for 
e xp an s i on o f  a c t ivi t i e s  to  1 9 8 0  and 1 9 8 5  i s  a l s o  app rais e d .  

• I t  i s  as sume d there w i l l  b e  adequate econom i c  incent ive s 
for o i l  and gas  p r o ducers  to  expand dr i l l ing and p ro duc t i on 
a c t i vi t i e s  within the l im i t a t i on o f  ava i l ab l e  mat e r i a l s, 
e quipmen t and manp ower dur ing the years ahe ad . 

• No e s t imat e s  are made o f  p o s s ib le quant i t at ive e f f e c t s  o f  
any chan g e s  i n  p r i c e s  and t ax l aws o n  the l eve l o f  act ivit i e s . 
Howeve r, the qua l i t a t ive effe cts  o f  government p o l i c i es are 
di s cus s e d .  

• I t  i s  a s s umed that there w i l l  b e  incent ive s for the orderly 
e xp an s i on o f  p r o duct i on c apac i ty for o i l f i e l d  equipment 
manufacturers, c ontractors  and s e rvi ce  comp an i e s  and that 
f inan c ing w i l l  not b e  a cons tra int . 

• No fore cas t s  are made o f  the o i l  and gas producing rates  
which w i l l  r e s u l t  from the  act ivi ty leve l s  proj e cted in 
this report . 

OVE RV I EW O F  EXPLORAT I ON AND P RODUCT I ON FUNCT I ON S  

The many face t s  o f  t h e  o i l  and g a s  exp lo r a t i on and produc t ion 
bus ine s s  are interr e l at e d  and inte rdep endent and do not funct i on 
s ep arate ly . Th i s  i s  i l lus trated in F i gure 1 ( s e e  App endix C, 
Figur e s  9 - 1 6 for mo re d e t a i l )  whi ch shows the flow o f  a c t ivi t i e s  
and the p r inc ipal  mat e r i a l s ,  equ ipmen t and s ervi c e s  requi red from 
the t ime exp l o rat ion s t ar t s  through deve l opment o f  a c omme r c i a l  
p e t r o l eum dep o s i t  to f i e l d  ab andonment . From th i s  f l ow diagram, 
i t  i s  app arent that the exp l o r at i on and produc t i on s e gment o f  the 
o i l  and g a s  indus t ry i s  a comp l e x, integrated matr ix . The indus 
try i s  made up o f  thous ands o f  p ro duce r s ,  s e rve d by hundreds o f  
manufac turers,  s upp l i ers  and s ervi ce  contractors,  many o f  whom de 
p end ent ire ly upon o i l  and g a s  p r o duce r s  for the i r  l ive l ihoo d . 

Exp l o rat i on do e s  not  s top w i th the c omp l e t ion o f  a d i s covery 
we l l  s in c e  confi rmat ion and extens ion we l l s  are ne c e s s ary to de ter 
mine i f  the re s e rvo i r  i s  o f  comme r c i a l  qual i ty and quan t i ty . Whi l e  
confirma t ion dr i l l ing i s  s t i l l  in  progre s s, p ro duct ion fac i l i t i e s  
wi l l  usual ly b e  ins t a l l ed and p r o duct ion ini t i ate d . Dur ing the 
p r o duc t i on phas e, it is us ual ly ne ce s s ary to emp loy s ervic ing 
equipment to re - enter p r o duc ing we l l s  to  do reme d i a l  work, s uch as 
cont ro l o f  water produc t ion o r  forma t i on s and incur s i on . When the 
natur a l  r e s e rvo i r  p re s s ure de c l in e s  as o i l  is extracted and a we l l  
n o  l o n g e r  f l ows, art i fi c i a l  l i ft  dev i c e s  are usua l ly ins t a l l e d, 
s uch a s  b e am and r o d  s upp o r t e d  s ub s urface pump s o r  gas  l i ft 
fac i l i t ie s . 

Throughout the l i fe �f the f i e l d  to  f ina l ab andonment, we l l  
and r e s e rvo i r  p erformance  are s tudi e d, and reme d i a l, st imul at i on 
and r e c omp l e t i on work i s  p e r fo rmed on we l l s  by s e rv i c ing c omp an i e s  
t o  maintain production . O c c a s i on a l l y  o ld we l l s mus t  b e  deep ene d 
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o r  s upp l emental wells drill e d  to  maintain p ro duc t i on from o i l f i e l ds . 
A con s t ant  e ffort i s  maintained to  s ave and s e l l , o r  inj ect  a l l  
p r o duced natura l  g as . Wa t e r  p ro duced w i th the o i l  i s  di spos e d  o f  
by  inj e c t i on into the groun d  o r  d i s charged into sur face wate r s  when 
l eg a l ly and envi ronmental ly acceptab l e .  

Mos t gas  produced w i th o i l  o r  from gas  we l l s  i s  marke te d ,  a l 
though s ome i s  inj ected for addi t i on a l  re covery o f  o i l . A l arge 
part of the gas  p ro duced w i th o i l  and from gas  we l l s  cont ains enough 
he avy hydro carb ons (propane , b utane and natur a l  gas o l in e )  to e c o 
nom i c a l ly j us t i fy p ro c e s s ing fo r extrac t i on o f  natur a l  g a s  l iqui ds . 
Other pro duced gas may cont a in almo s t  a l l  l i ght hydrocarb ons (me th 
ane and e th an e )  and i s  marke ted wi thout l i quids extrac t i on .  

As a f i e l d  mature s i n  product ive l i fe , r e s ervo i r  eng ineer ing 
s tu d i e s  show what can b e  exp e c t e d  in ult imate  re covery and if the 
f i e l d  i s  s us cep t ib l e  to y i e l d ing add i t i on a l  o i l  by fluid inj e c t i on . 
I f  the p r o s p e c t s  are goo d , p r e s s ure ma int enance and s e condary re 
covery proje c t s  wi l l  b e  s tarted , usua l ly after r e s e rvo i r  ownership 
h a s  b e en uni t i z e d  t o  p r o t e c t  the corre l at ive r i ght s o f  b o th opera
t o r s  and royalty owners . N e ar ly al l s uch p ro j e c t s  require un i t i z a 
t ion b e caus e  f l uid inj ect i on into a r e s ervo i r  wi l l  norma l ly move 
o i l  or g a s  acro s s  ownership l ine s . S ome o i l  res ervo i r s  can be re 
vive d  fo r a thi rd product ive l i fe ( t e r t i ary re c overy) by inj e c t i on 
o f  extrane ous mat e r i a l s  s uch as s t e am or chemi c a l s . 

Dur ing s e condary o r  t e r t i ary recovery op e r a t i ons , the day-b y 
day b us ine s s  o f  produc ing ope rat i ons mus t b e  c ont i nue d .  Reme dial  
we l l  work never s top s , ar t i f i c i a l  l i ft equipment mus t b e  s ervi c e d , 
s ur face fac i l i t i e s main t a ined , and rep l a cement and inj e c t i on we l l s 
dri l l e d .  As we l l s  b e c ome une conomical  to produce , they mus t b e  
p lugg e d  w i th cement , cas ing pul l e d , surface equipment removed and 
the s ur face area c l e aned up in an acceptab l e  manne r .  
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SUMMARY AND RE COMMENDAT I ONS 

SUMMARY 

The Nat i onal P e t r o l eum Counc i l  subm i t s  the fo l l owing f indings 
on U . S .  o i l  op e r a t i ons : 

• Ove r  the p a s t  decade , the depre s s e d  e conomic c l imate in the 
o i l  and gas p r o ducing indus try re sul ted in a de c l ine o f  2 4  
p e r cent i n  footage dri l l e d ,  and ab out 2 0  p e rcent in the 
numb e r  of ava i l ab le r i g s . The s e rvi c e  indus try , however , 
d i d  no t d e t e r i o rate dur ing th i s  p e r i o d  b ecaus e o f  the more 
inten s ive app l i ca t i on o f  new t e chno l o gy to  o i l  and gas r e s 
e rvo i r s  and the cont inuing need for wo rkove r o f  exi s t ing 
p r o ducing w e l l s . 

• Dr i l l ing act ivity in 1 9 7 4  i s  proj e c t e d  to  incre as e 1 5  p e r 
cen t ove r  19 7 3  t o  ab out 1 6 0  mi l l i on fe e t  ( 3 1 , 8 0 0  we l ls) . 
Wh i l e  work ab l e  dr i l l ing r i g s  are now appro ach ing maximum 
ut i l i z a t i on rat e s , the i r  e ff i c i en c i e s  have b e en re duce d  
by de l ays  i n  tub u l ar g o o d s  ava i l ab i l i ty ,  l o g i s t i ca l  and 
manp ow e r  prob l ems . O i l country tubular  goods (OCTG) , 
p a r t i cu l a r ly cas ing , has b e en a cr i t i c a l  cons tr aint during 
much of 1 9 7 4 . 

• O i l  country tubular  go o ds h ave b e en in short s upp ly due 
p r imar i ly to the need for e ach op e rator to deve l op an i n 
d iv i du a l  work ing invent ory , a f t e r  t h e  s t e e l  comp ani e s , 
s t ar t ing in the t h i r d - quarter o f  1 9 7 3 ,  changed the i r  p r i or 
p r a c t i c e  o f  providing inven t o r i e s  for the industry near 
the p o int o f  cons ump t ion . The change in inventory p r a c t i c e  
f r o m  a few l arge and s t rat e g i ca l ly p l aced s to cks h a s  cre 
a t e d  many sma l l e r  us er  and d i s t r ib uto r inven to r i e s . Even 
though U . S .  mi l l  sh ipmen t s  of the s e  produc t s  for dome s t i c  
u s e  ar e exp e c t e d  to  incr e a s e  1 7  p e rcent over 1 9 7 3 ,  a di s 
rup t ive e ffect  on the tub u l ar g o o ds s upply wi l l  b e  f e l t  
unt i l  invento r i e s  are s t ab i l i z e d . A t  this t ime , a l t hough 
p ip e  is s t i l l  in short s upp ly , workab l e  r i gs are now b e ing 
us e d  at maximum rate s . The re fore , in the l at t e r  p ar t  o f  
1 9 7 4 ,  r i gs wi l l  p r ob ab ly b e come t h e  more imp o r t ant con
s tr a int , al though the r ig / p ip e  ava i l ab i l i ty sys t em is s o  
c l o s e l y  b al anced that one o r  t he o ther may b e  a cons traint 
to an individual op erat o r . 

• Dur ing the cur rent p e r i o d  o f  t i ght s upp ly , sh ipments �f 
o i l  country tub ul ar g o o ds from U . S .  mi l l s  to dome s t i c  us e r s  
and d i s t r ibutors a r e  b e ing made to  a l arge extent o n  a pur 
cha s e  h i s tory b a s i s . Whi l e  mo s t  us ers  are unab l e  t o  b uy 
a l l  o f  the i r  requiremen t s , tho s e  indep enden ts who h ave no 
dome s t i c  cas ing purchas e h i s t o ry are part icularly hard h i t . 
This  s i tuat ion c an b e  r e s o lved through coop erat ion by the 
s te e l  indus try , the g ove rnment and a l l  s e ctors  of the o i l  
pro ducing indus try w i th o ut r e s o r t ing t o  a l l o ca t i on p ro grams . 
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• Dr i l l ing act ivi ty i s  p r o j e c t e d  to incre a s e  in 1 9 7 5  to  1 7 2  
mi l l i on f e e t  and 3 3 , 6 0 0  we l l s , and in 1 9 7 6  to  1 7 9  mi l l ion 
feet and 3 4 , 5 0 0  we l l s . The ant i c ipated growth rate  o f  1 0  
p e rcent in 1 9 7 5  and 5 p e rcent in 1 9 7 6  in U . S .  o il count ry 
tubular g o o ds mi l l  p ro duc t ion s houl d ma intain the supp ly 
near that required for opt imum us e of workab l e  dr i l l ing 
r i g s  after  1 9 7 4 . The re  may s t i l l  be s p o t  shortages  o f  
h i gh - s treng th cas ing and o f  o ther sp e cific  i t ems i n  1 9 7 5 , 
but the p o s s ib l e  e ffect  i s  d i f f i cult to  quant i fy .  The s e  
proj ect i ons o f  dri l l ing act ivity coul d b e  on the l ow s i de , 
consider ing the indu s try's record o f  r ap id re spons e to im
proving e conom i c  cond i t i ons . More  r i gs may be ava i l ab l e  than 
proj e c t e d  due to the p o t ential  e ffect  o f  fewer r i g s  exp o r t e d  
t han exp e c t e d  and by r i g s  re turning from ove r s e a s  and imported 
from Canada . 

• The l on g-range out l o o k  for dri l l ing activity indi cat e s  the 
ne e d  fo r rap id expans ion of dr i l l ing equipment manufactur 
ing cap a c ity . For  examp l e , the h i ghe s t  dri l l in g  rate cas e 
( C a s e  I )  o f  the NPC 1 9 7 2  U. S .  Energy Outlo o k  s tudy , ass umed 
a dri l l ing e ffor� of about 2 5 0  m i l l ion feet in 1 9 8 0 and 
nearly 3 0 0  mi l l i on f e e t  in 1 9 8 5 . *  This  i s  b e l i eved to b e  
an att a inab l e  g o a l . I f  exports  o f  newly a s s emb l e d  r i gs 
we re  to  cont inue at the h i s to r i c  rate o f  approximat e ly 5 0  
p e rcent , new r i g  manufact ur ing woul d have t o  grow at an im
probab l e  2 5  p e r cent annual rate t o  re ach the s e  p ro j e c t e d  
dr i l l ing l e ve l s  b y  1 9 8 0 . A more  rea l i s t i c  exp e ctat i on 
wou l d  b e  a growth o f  1 0 - 1 5  p e r cent . About 1 1  p e r cent an
nua l ly wou l d  prov i de s u f fi c i ent r i gs to reach the Cas e I 
rate by 1 9 8 5 .  Corresponding expans ion in tub u l ar goods mi l l  
pro duct ion and in the we l l  s e rv i c ing indus try would b e  nec 
e s s ary for max imum ut i l i z at ion o f  the s e  new r i g s . B a s e d  on 
the proj e c t e d  output o f  o ffshore produc t ion p l at forms through 
1 9 7 6 , annua l e xp ans ion rates  of 2 0  p er cent ar e n ec e s s ary to 
reach Cas e I proj ect ions by 1 9 8 0 , or 1 2  p e r cent by 1 9 8 5 . 
Fur thermo r e , the re wi l l  b e  s i gn i f i cant incre a s e s  in s t e e l  
tonnage pe r p l a t fo rm b e caus e the addi tional dr i l l ing wi l l  
b e  in de eper  water and harsher envi ronment s .  

• Bas i c  s t e e l  output and many other commo d i t i e s  r equir e d  for 
dr i l ling and p r o ducing act ivi t i e s  are in short  s upp ly , but 
none i s  e xp e c t e d  to  s e r i ous ly re s t ra in dr i l l ing activity . 
This out l o ok could  change  i f  there are s e r ious d i s rup t i ons , 
s uch as s tr ikes . 

• Manp owe r i s  not b e l i eved 
mos t  areas for dr i l l ing , 
f ac ture and uti l i z a t i on . 
p r evious ly inact ive r i g s  
tr ibut e d  t o  l ow e r ing the 

t o  be a c r i t i c a l  con s traint in 
we l l  s e rv i c ing and equipment manu 

However ,  manp owe r p rob l ems on 
mob i l i z e d  dur ing 1 9 7 4  have con 
�ffi c i ency of the dr i l l irtg indus -

* NPC , U.S . Energy Outloo k --A Repo rt of the Nati onal Petroleum 
Coun c il ' s  Committee on U . S .  Energy Outlo o k �  Washingt on , D . C . , De 
cemb e r  1 9 7 2 . Here ina fter  re fe rred to  as  u .s. Energy Outloo k .  
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t ry . W i th the rap id exp ans i on exp ec t e d  in  the next few 
years , qua l i f i e d  manp owe r mus t b e  attracted to the indus try 
s o  that manning wi l l  not b e  a l imi t ing fac t o r  and to thi s 
end,  t r a in ing programs mus t b e  acce l e rate d .  

• Thi s  report as sumes that adequate cap i ta l  wi l l  b e  ava i l ab l e  
t o  the p e t r o l eum indus try t o  exp and exp lorat i on and dr i l l
ing along w i th ava i l ab l e equipment and manpowe r .  I t  should 
be no t e d , howeve r ,  that the cap i t a l  requ i re d  wi l l  be o f  a 
magni tude unpre ceden t e d  in the h istory o f  the indus try . 
Howeve r , cap i t a l  forma t i on for a l l  s e gment s  o f  the p e t r o l eum 
and s ervice indus try s houl d b e  adequate i f  fre e market 
p r i c e s  for o i l  and gas are a l l owe d to  g enerate the p r o f i t s  
ne c e s s ary to  as sure  s t e ady growth ove r the l ong t e rm .  

• C ap i t a l  inve s tmen t de c i s i ons mus t b e  made by manufacturers 
and s e rvice comp an i e s  by l ate 19 7 4  if  supp l i e s  and s ervi ces  
are to  be  s ign i f i can t ly inc r e a s e d  by 1 9 7 6  and thereafter . 
Current uncertaint i e s  regar ding nat i onal ene rgy p o l i c i e s  
t end t o  de l ay the mak ing o f  the s e  de c i s i ons . 

RECOMMENDAT I ON S  

Bas e d  o n  t h e  f indings an d con clus i ons s e t  fo rth i n  th is  rep o r t , 
the N at i onal P e t ro leum Coun c i l  re commends the fo l l owing me asures 
to  imp rove and exp and the exp l o r at ion , dr i l l ing and product ion capa 
b i l i t i e s o f  the Un i t e d  S t at e s . 

Deve l op and I mp l ement Nat i onal  Ene rgy P o l i c i e s  De s i gne d to  I ncre ase  
the  Nat ion ' s  Dome s t i c Ene rgy S upp l i e s 

The e s s ence o f  t he s e  p o l i c i e s  has  b e en enunciated by the NPC 
U . S .  Energy Outlo o k  s tudy in  the fo l l owing s ugge s t i ons . 

• As sure a dequate  s upp l i e s  o f  s ecure s ources o f  ene rgy . 

• P r omo te e ff i c iency and con s e rvat i on in al l ener gy operat i on 
and us e s . 

• P r e s erve the envi ronment in the p roduct i on and us e o f  en
e r gy . 

A c l e ar mandate for a n a t i onal  d e d i c a t i on to th e ab ove p o l i c i e s  i s  
nee ded t o  a s sure the exp ans ion o f  exp lo r a t i on , dr i l l ing and produc 
t ion required by pr ivate indus try to reduce U . S .  dependence on 
fore i gn o i l  s our ce s . 

A l l ow F r e e  Marke t  Forces  to  De termine P r i c e s  fo r Oil and Gas in the 
Uni te d  S ta t e s  

Adequate  c ap i t a l  mus t b e  gene rated to  exp and t h e  exp lorat i on , 
p r o ducing and s e rvic ing s e ctors  o f  the indus t ry at the proj e ct e d  
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rat e s . Any act i on o f  gove rnment that imp a i r s  pro f i t s  by reduc ing 
p r i c e s  o r  incr e a s ing t axes  can c r i t i c a l ly imp ede the gene r a t i on o f  
the cap i ta l  ne e de d  for such exp ans ion . 

Expand S t e e lmak ing Capacity 

Sho rtages  o f  s t e e l  wi l l  h inder rap i d  expans ion o f  nearly a l l  
face ts  o f  the dri l l ing and s ervi c e  indus try . Now that p r i ce con 
t ro l s  on s te e l  have ende d ,  i t  i s  b e l ieved the s t e e l  indus try wi l l  
increas e th e p r o duc t ion o f  ma ter i a l s  us e d  by the p e t r o l eum indus 
try . Market c l e a r ing p r i ce l eve l s  wi l l  tend to equa l i z e  the pre 
s ent U . S .  e xpo r t - imp o r t  imb a l ance s ,  though the wor l d  s te e l  indus try 
i s  exp e c t e d  t o  b e  in a t i ght s upp ly/ demand p o s i t ion for s ome years . 

Expand Ava i l ab i l i ty o f  D r i l l ing and Produc ing Equipment 

Dr i l l ing r i g  con s t ruc t i on cap ab i l i ty should exp and at l e a s t  
1 1  p e rc en t  p er y e ar from 1 9 7 7  through 1 9 8 5  to  att ain the NPC C a s e  
I dri l l ing rate  o f  n e a r  3 0 0  mi l l ion f e e t  p e r  y e ar i n  1 9 8 5 . Further 
mo re , manufac turing fac i l i t i e s  for equipment ne ce s s ary for we l l  
comp l e tion and p roduct ion maintenance mus t exp and t o  k e ep pace with 
the growing need f o r  we l l  s e rvic ing . Offshore p roduc t i on p l a t form 
c on s truc t i on yard cap ac i ty should increas e at l e a s t 1 2  pe rcent p er 
year during this  p e r i o d .  Op erators  o f  equ ipment ab road s houl d b e  
encouraged t o  re turn r i g s  and s ervi ce ve s s e l s  to  the Unit ed S t at e s  
by  mak ing i t  as  a t t ract ive to  op e r ate h e r e  as  ab road . 

I ntens i fy E ff o r t s  to  Produce Mor e  O i l from Known Re s e rvo irs  

Econom i c  incentive s  s houl d b e  s u f f i c i en t  to  encour age incr eas e d  
r e c ove ry o f  o i l  remaining i n  ex i s t ing r e s e rvo i r s . The we l l  s ervi c
ing indus t ry h a s  the capab i l i ty to  respond to  incr e as ing demands 
for s e rvi c e s  re l at e d  to  we l l  s t imul a t i on and addi t i onal ( s e condary 
and t e r t i ary ) re covery proj e c t s . 
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F INDI N G S  AND CONCLUS I ON S  

H I S TORI CAL BACKGROUND 

Dur ing the 1 9 6 3 - 1 9 7 3  p e r i o d , activity l eve l s  in the dome s t i c  
o i l  and g a s  p r o duc ing industry have not b e en suff i c i ent to maintai n  
p etro l eum r e s e rves in the p rop er  r e l ationship t o  production o r  de 
man d .  I n  fact , p rove d res erves have dec l ined from 3 8 . 6  b i l l i on 
b arr e l s  o f  l iquid hydrocarbons and 2 7 6 . 2  tr i l l i on cub i c  feet (TCF)  
o f  gas  at the end of  1 9 6 3  to 3 2 . 2  b i llion b arre l s  and 2 2 4  TCF at 
the end o f  1 9 7 3 . *  (The 1 9 7 3  data exc lude 9 . 6  b i l l i on b arre l s  an d 
2 6  TCF found on th e North S l op e  o f  Alaska , s ince  it i s  not yet on 
p r o duct i on . )  

Dur ing th i s  p e r iod , dome s t i c  production incre as e d  2 6  per cent 
for l iqui d hydroc arb ons and 5 5  percent for natura l  gas . The s e in 
cre as e s  r e s ulted pr imar i ly from uti l i z ation o f  exce s s  produc ing 
cap a c i ty . However , demand f o r  o i l  and gas incre as ed app roximate ly 
60 p er cent with incre as ed imp o rts f i l l ing the de f i c i t  b etween 
s upp ly and demand . t  I n  th i s  p e r i o d  o f  rap i d  growth i n  demand and 
d e c l ining re s erve s , there were not adequate incentive s or opp o r 
tunitie s for ope rator s  t o  aggr e s s i ve ly exp lore f o r  new s ourc e s  o f  
energy in the United State s . 

F a ctors contr ibuting to the dec l ine in dome sti c activity and 
p etro l eum r e s erves inc lude : 

• Depre s s e d  o i l  and gas  p r i c e s  whi ch r e s ulte d in decreas ing 
exp l oratory activity . 

• Re duc e d  o ffe r ings o f  offshore areas for l e as e . 

• I n c r e a s e d  environmental r e s tr i ction s . 

The r e a l  ( cons tant do l l ar ) c omp o s ite price o f  o i l  and gas de
c l in e d  1 9  p e rcent from 1 9 6 3  through 1 9 7 3 . *  Although the p r i c e  o f  
c rude o i l  has incr e a s e d  con s i derab ly in the p a s t  y e ar , g as c ommit
ted to inte r state markets c onti nue s to b e  regulated at an arti f i 
c i a l ly l ow p r i c e  when compared with other l e s s  des i rab l e  fue l s  on 
a he ating value b as i s . Re str i cted o ffshore l e as e o ffer ings and 
c omp l i ance  with mounting environmenta l l aws and regul ations have 
s igni f i cantly repre s s e d  the p e tro leum indus try in exp anding the 
dome sti c o i l  and gas re s e rve b as e . 

* Amer i can Gas As s o c i ation (AGA) , Ame r i can Petr o l eum I nstitute 
(AP I )  and C anadian Petro l eum As s o c i ation (CPA) . Reserves of Crude Oil� 
Natural Gas Liqu i ds3  and Natural Gas in the United States and 
Canada and United States Pro du ction Capacity a s  of December 313 
19?33 Vo l .  2 8 ,  June 197 4 . 

t Indep endent Petr o l eum As s o c i ation o f  Ame r i ca ( I PAA) . United 
States Petroleum Stati sti c s  ( Revi s e d ) , 1 9 7 4 . 

* I PAA , i b i d .  
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P o s itive step s taken by government , as  a r e s u lt o f  the Mi ddle  
Eas t d i s turb anc e s  o f  the past year , are in the direction o f  in 
c reas ing the dome s t i c  energy s upp ly. Advanc ing p etro l eum p r i c e s , 
acc e l e rated o ffshore l e as ing and app roval o f  th e Trans -Alaska p i p e 
l ine have incre a s e d  dome s ti c  activity s ub s tanti a l ly. However , re 
ve r s ing the h i s to r i c  downward trend requires  a maj or commitment o f  
c ap ital b y  the p etro l eum indus try and s ub s tant i a l  time b e fore re 
s ults are evi dent . 

The de c l ine i n  activity dur ing the 1 9 6 3 - 1 9 7 3  p e r i o d  i s  re 
f l e cted in dri l l ing a s  s hown in Tab l e 1 .  The de c l ine in ava i l ab l e  
r i g s  from 2 , 9 6 7  t o  1 , 8 2 4  in the 1 0  year p er i o d  refle cts the fo rced 
l i quidation o f  many dr i l l ing contr acto r s  due to  l ack o f  bus ine s s  
and the cons equent exporting o r  d i smantl ing o f  the i r  equipment fo r 
sp are parts . 

TABLE 1 
HISTORICAL U.S. DRI LLING ACTIVITY 

Total Footage Total Active 
Rotary Drilling Rigs Drilled U.S. Wells Producing Wells 

Available * Runningt (Mill ions of Feet) Dri l led At Year End II 

1 963 

1 973 

2,967 

1 ,824 

1 ,499 

1, 1 94 

1 84.4t 43,653t 

1 38.9§ 27,55 1 § 

*Reed Annual Rig Count-Includes some unworkable rigs stacked in contractor's yard. 

tHughes Weekly Rig Count, year average-December 1973 was 1 ,400. 
tOil and Gas Journal, Forecast/Review Issue, Vol. 62, No.4, Tulsa, Oklahoma, January 27, 1964.(Excludes core 

and stratographic tests.) 

§American Petroleum Institute, Quarterly Review of Drilling Statistics, Fourth Quarter 1973, Vol. VII, No. 4, 

Washington, D.C.: API, March 1974. (Excludes core and stratographic tests.) 

111973 well count published in World Oil, Vol. 178, No.3, Feb. 15, 1974. 

691 ,623 

623,002 

The only activ ity showing any incre as e dur ing the de cade was 
the numb e r  of gas we l l s  dr i l l ed whi ch increas e d  from s ome 4 , 800 we l l s  
in 1 963 to nearly 6 , 40 0 we l l s  l a$t year . Thi s  was l arge ly due to the 
incre as e d  p r i ce o f  n atural gas in the intrastate market , and dr i l l
ing ne eded to meet de l ive r abi l ity provi s ions o f  gas s al e s  contracts 
in s ome are as . 

OUTLOOK FOR DRI L L I NG AND PRODUCT I ON ACT I V I TY 

The facets  o f  the o i l  and gas  industry wh i ch were investi gated 
inc lude : exp l o rat i on , dr i l l ing , tubular ste e l , pro duct ion fac i l 
itie s , we l l  s e rvi c ing , gas  pro c e s s ing p l ants , and dri l l ing and pro 
duct i on transpo rtati on. Except for tubu l ar goods and dr i l l ing  r i g s , 
on ly i s o l�ted s ho rta g e s  in equipment and manp ower were identi f i e d . 
Al l other p has e s  uf th i s  s e cto r o f  the indu stry should b e  ab l e  to 
re spond to the p r o j e cte d 1 9 7 4 - 1 9 7 6  activity l eve l s . The s ub s tant i al 
incre a s e s  in dome s t i c  o i l  p r i c e s  dur ing the l as t - h a l f  o f  1 9 7 3 gave 
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p ro ducers incre as ed incentives to s e ar ch for new re s e rves and to 
maximi z e  production from known res ervo i rs . 

As shown in Tab l e  2 ,  the ave rage numb er o f  dr i l l ing r i g s  op 
e r ating in 1 9 7 3  was 1 , 1 9 4 .  By year- end. s ome 1 , 400 were in op era 
ti on , a l eve l whi ch i s  b e l ieve d  to repre s ent near maximum uti l i z a 
tion o f  the workab l e  r i g s  ava i l ab l e  at that time . By the end o f  
July 1 9 7 4 , ope rating r i g s  had re ached 1 , 500 with an ave rage for the 
f i r st- h a l f  year near 1 , 400 .  Active r i g s  are exp e cted to r i s e  in 
1 9 7 6  to an average above 1 , 500 ,  an incre as e o f  2 7  p ercent over the 
1 9 7 3  ave r ag e . 

TABLE 2 
PROJECTED U.S. DRI LLING ACTIVITY 

Historical Projected Percent Increase 
1 973 1 974 1 975 1 976 1 976 over 1 973 

Number of Wells Drilled 27,551 31,800 33,600 34,500 25 
Number of Feet Drilled (Million Feet) 138.9 160 172 179 29 
Average Depth (Feet) 5,042 5,030 5,130 5,190 3 
Number of Rigs Operating 1,194 1,440 1,480 1,520 27 

F i gure 2 demon strate s that dur ing 1 9 7 4 ,  tubular goods and 
oth e r  constr a ints wi l l  p o s s ib ly caus e a deferment o f  approximate ly 
2 , 2 00 we l l s  ( 1 1  mi l l i on feet) that othe rwi s e  would have b e en 
dri l l ed . Tub u l ar goods s upp ly i s  exp e cted to b a l ance dri l l ing r i g  
cap ab i l i ty b y  th e end o f  1 9 7 4 ; and there fore , dr i l l ing accomp l i shed 
during the next 2 years should be  constrained only b y  r i g  ava i l 
ab i l ity and e ff i c i ency . Lowered e ffi c i ency due to manp owe r and 
l o g i s t i c s  prob l ems may caus e deferment o f  600 we l l s  ( 3  m i l l i on fe et) 
in 1 9 7 5  but s houl d have no effect in 1 9 7 6 . 

CONSTRAINTS TO ACT I V I TY EXPANS I ON 

Tubular Ste e l  

The shortag e s  o f  o i l  c ountry tubular g o o ds ( c a s ing , tub ing and 
dr i l l  p ip e )  s tern from : 

• A s ub stant i a l  r i s e  in dr i l l ing activity c aus e d  by re cent 
incre a s e s  in the p r i c e  of o i l . 

• A change in invento ry and s a l e s  practi c e s  by the ste e l  i n 
dustry . 

• The re s i dual effe cts o f  p r i c e  contr o l s  on the stee l indus 
try . 

• The inab i l ity o f  the s te e l  mi l l s  to incre as e production 
rap idly to me et the s e  chang ing conditi on s . 
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Changes  in Ste e l  Indus try Supp ly Practi ces  

For  many years , the ste e l  industry ma intained i nvento r i e s  o f  
o i l  country tubulars  in s eve r a l  strate g i c  l o cations n e ar the heav 
i e s t  dr i l l ing activiti e s . The make - up and quantit i e s  were b a s e d  on 
custome r s ' e stimate s of requ i rements and the s a l e s  exp e r i ence o f  
the ste e l  industry . 

Dur ing the years  o f  depre s s e d  dr i l l ing activity , the s e  " in 
tran s it" invento r i e s  were mo re than adequate . Whi l e the conven i ence 
and e c onom i e s  to the custome r - ope rator were obv i ou s , the return on 
inve s tment to the ste e l  industry was unattractive . I n  the thi r d 
quarter o f  1 9 7 3 , e ach o f  the tub ular g o o ds manufacturers announced 
that mi l l  sh ipments of  o i l  c ountry tub u l ar s  would b e  a l l o cated 
b a s e d  l argely on e ach customer ' s  purchas e h i s to ry , and that s h ip 
ments to " in - tran s its " woul d b e  e l iminate d .  As a cons equence , e ach 
o p e r ator would have to ma intain h i s  own invento ry .  

An e ffe ctive dr i l l ing p r o gram must be b acked up by a "wo rk ing 
inventory "  o f  tub u l ar g o o ds , and the r e for e ,  a b ui l d - up o f  many i n 
d i v i dual invento r i e s  by  o i l  c omp an i e s  has  b e gun to rep lace  the few 
s tr ate g i c  large one s . T h i s  change has sub stant i a l l y  incre a s e d  the 
total  o f  invento r i e s  r e qu i r e d  ove r a l l  ( s e e  Tab l e 3 ) . Thi s , coup l ed 
with the l arge incr e a s e  in demand , w i l l  caus e o i l  country tubulars 
to remain in short s upp ly unti l  the i nventory tran s ition is  com 
p l ete d .  With the remova l o f  pr i ce contro l s , incr e a s e d  manufactur 
ing o f  tubulars has b egun whi ch s p e eded up the inventory trans iti on 
p r o c e s s . Once the s h i ft i s  c omp l ete d , the f l ow o f  tubul ars for 
c on s umption should be adequate to supp ort dr i l l ing r i g  ava i l ab i l ity , 
a l though spot shortag e s  o f  h i gh - s trength c a s ing w i l l  probab ly con 
t inue through 1 9 7 5 . 

Tab l e  3 i s  a s ummary o f  the tubular g o o ds s ituation and shows 
demand ( determined by a deta i l e d  ana ly s i s  of dr i l l ing  activity) , 
s upp ly and invento ry . Dur ing the 1 9 7 0 - 1 9 7 2  p er i o d , invento r i e s  
rema ined v i rtua l ly unchang ed , indi cating a l l  tubul ars s h ipp e d  dur 
ing that p e r i o d  were consume d . The s e  sh ipments rep r e s ented an 
average o f  7 7  p e rcent o f  the c a l cu l ate d demand , with the rema in ing 
2 3  p ercent b e ing made up of un i denti f i e d  s ourc e s  inc luding s a lvag ed 
p ip e , l ine pipe u s e d  as  o i l  country tubular s , un identi f i e d  imp o rts 
and l imited s erv i ce o r  non - AP I  p ip e . With the a s s umption that the 
2 3  p e r cent f igur e w i l l  rema in c onstant through 1 9 7 6 , us age from un 
i dent i f i e d  s ourc e s  was calculate d .  

I ndus try e s timate s ind i c ate that produce r / operator invento r i e s  
w i l l  r i s e  t o  app roxima t e ly 7 0 0 , 0 0 0  tons in 1 9 7 4 , 9 5 0 , 0 0 0  tons in 
1 9 7 5 ,  and l eve l off at app roximate ly 1 , 0 5 0 , 0 0 0  tons in 1 9 7 6 .  The s e  
inventory leve l s  were  us e d  to e stimate the p ortion o f  mi l l  sh ip 
ments go ing into us e r  and supp ly sto r e  inventory and the p o rtion 
c on s ume d .  The d i fference b etwe en the c a l cu l ated demand at ful l  r i g  
uti l i z ation potenti a l  and the p o rtion o f  mi l l  s h ipments consume d ,  
p lus  usag e from mi s ce l laneous s o ur ce s , repre s ents the e stimated 
s ho rtag e . 

The p roj e cted shortag e o f  1 6 7 , 0 0 0  tons in 1 9 7 4  i s  the p r inc i 
p a l  factor c ontr ibuting to an exp e cte d dr i l l ing shortfal l o f  s ome 
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TABLE 3 
01 L COUNTRY TUBU LAR STEE L  SUPPLY AND DEMAND PROJECTION-CASING, TUBI NG 

AND DRILL  PIPE FOR DOMESTIC DRI LLING 
(Thousand Tons) 

Historical Projected 
1970 1 971 1972 1973 1974 1 975 1 976 

Demand (Calculated consumption for History 
and Outlook Task Group Projection Based 1 ,874 1 ,662 1 ,8 1 6 1 ,862 2,263 2,359 2,473 
on Maximum Rig Utilization) 

Supply 
--sfiTpped from U.S. Mills Production 1 ,307 1 ,404 1 ,277 1 ,436 1 ,956 2,3 1 7  2,432 

Plus shipments from U.S. Mill  Inventory 300 1 50 
Less exports (88) (8 1 )  (95) (1 98) (300) (300) (300) 
Plus imports 1 09 157 158 1 62 1 00 1 00 1 00 

New Oil Country Tubular Goods (OCTG) 
available for domestic consumption 1,328 1 ,480 1 ,340 1 ,700 1 ,906 2 , 1 1 7  2,232 

Consumption 
Consumption from miscellaneous sources* 546 1 82 476 429t 523t 492t 341 t  
Consumption of new OCTG 1 ,328 1 ,480 1 ,340 1 ,433 1 ,573 1 ,867 2, 1 32 

Total Consumption 1 ,874 1 ,662 1 ,816 1 ,862 2,096 2,359 2,473 
-- -- -- -- --

Shortage (Demand less total supply consumed) 0 0 0 0 1 67 Nonet Nonet 
Domestic shipments to Pipe User Inventory 0 0 0 267 333 250 1 00 

Inventory (Year-End) 
Pipe User Inventory 1 00 1 00 1 00 367 700 950 1 ,050 
Steel Company Inventory 500 500 500 200 50 50 50 

Total Inventory 600 600 600 567 750 1 ,000 1 ,1 00 
-- -- --

*Use from inventory, rejects, line pipe used as oil  country goods, secondhand pipe, unreported mill shipments and unidentified 
imports. 

tBased on 1970-1972 average, 23 percent of demand assumed satisfied from miscellaneous sou rces. I n  1975 and 1976 where 
"Total Consumption'' equals calculated demand, consu mption from miscellaneous sources may be reduced by some 53 and 
230 thousand tons, respectively as more new tubu lars become available. 

t Annual figu res ind icate that by the end of 1975, supply will approach demand but there may be shortages du ring the year, 
particularly in h igh strength casing. 

1 1  mi l l i on f e e t  ( 2 , 2 0 0  we l l s )  from the proj e c t i on o f  dr i l l ing that 
could be accomp l i s hed if dr i l l ing r i g s  were the only cons traint . 
Tab l e  3 ind i c a t e s  that in 1 9 7 5 ,  s upp ly w i l l  app roach demand ; how 
eve r , the r e  may b e  s p o t  shortag e s  dur ing the year , p art i cularly in 
h i gh - s trength c a s ing for deep dr i l l ing . 

The fo l l ow ing con s iderat i on s  are imp o rtant to the interp r e t a 
t ion and us e o f  data in Tab l e  3 :  

• Whi l e th e total  t onnage  sh ipment s  proj e c t ions for 1 9 74 - 1 9 7 6  
are b e l i eved r e a s onab l e , sh ipment s l e s s than e s t imat e s  
cqu l d  c aus e a r e duct ion in we l l s  and footage dr i l l e d . 

• Ava i l ab i l i ty o f  imp o r t s  i s  qui t e  uncertain b e caus e wo r l d 
w i de growth in demand h a s  ove r t aken the wor l d  b as i c  s t e e l  
and p ip e  mi l l  c ap ac i ty .  Wes t  G e rman mi l l s  a r e  c ommi t te d  t o  
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de l ive r i e s  to the US SR , and sub s tant i a l  s al e s  have b e en 
made by J ap ane s e  m i l l s  to the P e op l e s  Repub l i c  of China. 

• O i l  and gas  we l l  ab andonments in the United State s are a 
r e l atively sma l l  but important s o urce  o f  tub ing and cas ing . 
The s e  us e d  tub ul ar goo ds now b r ing p r i c e s  c omparab l e  w ith 
new p ip e  b e caus e o f  the ti ght s upp ly s ituation. O i l  we l l  
ab andonments dropp ed from around 2 0 , 0 0 0  i n  1 9 7 2  to under 
1 5 , 0 0 0  in 1 9 7 3  and are p r o j e cte d to decre a s e  even further . 
Gas  we l l  ab andonments whi ch tota l e d  ab out 4 , 0 0 0  a year in 
1 9 7 2  an d 1 9 7 3  are a l s o  expecte d  to drop s omewhat in 1 9 7 4 .  
The r e l ative e conom i c s  o f  ab andonments fo r s alvage versus 
c ontinue d pro duction wi l l  di ctate the magn itude o f  thi s  
s upp ly. 

• The tota l tonnage o f  o i l  country tubular goods  s h ipp e d  for 
dome sti c us e cannot s erve as  a comp l ete ind i c ation o f  
s upp ly/ demand b a l ance. T h e  ti ght s upply s ituation preva i l 
ing in 1 9 7 4  and proj ected for 1 9 7 5  inc lude s grade and s i ze 
ava i l ab i l ity as  we l l  as b a s i c  tonnage. A l l  deep - we l l s  must 
us e s ome h i gh - s trength cas ing and ,  if succe s s ful , h i gh 
s trength tub ing. 

• The Ame r i c an I ron and Ste e l  I nstitute ind i c ate s ab out 4 4  
p ercent o f  the cas ing , tub ing and dr i l l  p ip e  s h ipp ed from 
U. S. mi l l s  in 1 9 7 3  was h i gh- strength mate r i a l. * The need 
for high - s trength p ip e  is  increas ing and is  proj e cted to 
c ontinue to r i s e  b eyond 1 9 7 6 . S ince there i s  r e str i cted 
c ap ab i l ity for p r o duction of thi s  materi a l , there may b e  a 
c ontinu ing r e s traint on deep -we l l  dr i l l ing activity. 

• Dr i l l  p ip e  i s  in short s upp ly b ut i s  not a measurab l e  con 
stra int to dr i l l ing activity . I n  1 9 7 3 ,  dr i l l  p ip e  repr�
s ented l e s s  than 8 p ercent o f  tota l U. S. output o f  h i gh
s trength o i l  country tubular g o o ds . Dr i l l  p ip e  manufactur e 
i s  l im ite d by the cap a c ity o f  the s ame equipment that i s  
u s e d  to make high- strength cas ing. The p rob l em o f  comp et
ing for  m i l l  s p a ce is  made mo re  acute b e c aus e a l ength of  
dr i l l  p ip e  requir e s  twi ce as  much mi l l  capac ity to  produce 
as  a comp ar ab le l ength of h i gh - strength cas ing. Thus , 
incre a s e s  in dr i l l  p i p e  production at p r e s ent wi l l  reduce 
the output o f  twi ce that l ength o f  h i gh - strength cas ing. 

• The p r e s ent attractive econom i c s  should encour age exp an s i on 
o f  heat tr e ating cap a c ity as  we l l  as b a s i c  c arb on ste e l  
tub u l ar p r o ducti on , and only a sma l l  increas e o f  both should 
b r ing tub u l ar s upp ly into b a l ance  with rig ava i l ab i l ity. 

D r i l l ing Rigs  

F i gure 2 indi cate s that if  all  workab l e  dr i l l ing r ig s  in the 
Un ited States are uti l i z e d  at max imum feas ib l e  capac ity , and i f  

* Ame r i c an I ron and Stee l I nstitute , (pub l i shed stati s t i c s  for 
1 9 7 3 ) . 
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the r e  were no o ther con s t r a ints , 1 7 1  mi l lion feet could b e  dr i l l e d  
in 1 9 7 4 , 1 7 5  mi l l i on f e e t  in 1 9 7 5  and 1 7 9  mi l l ion feet  in 1 9 7 6 . 
The s e  r a t e s  rep r e s ent an increas e o f  2 2  p e r c ent  p e r  year in 1 9 7 4 , 
b ut much sma l l er increas e s  in 1 9 7 5  and 1 9 7 6 . The fo otage  e s t imat e s  
a r e  c a l cu l a ted by g e o l o g i c a l  reg i ons and we l l - dep th categ o r i e s  and 
are b a s e d  up on the r i g  ava i l ab i l i ty and u t i l i z at i on data s ummar i z ed 
in Tab l e  4 .  

TABLE 4 
U.S. R IG AVAI LABI LITY AND UTILIZATION 

Historical Projected 
Workable Rigs at Year End 1 973 1 974 1 975 1 976 

Land Rigs 1 ,502 1 ,520 1 ,54 1 1 ,559 

Offshore Rigs 
Stationary 75 81 88 96 
Mobile-Bottom Supported 58 62 67 77 
Floaters 1 5  21 32 4 1  

Total Offshore 148 1 64 1 87 214  

Total All Rigs 1 ,650 1 ,684 1 ,728 1)73 
Net Additions 34 44 45 

Workable Rigs-Annual Average 1 ,635 1 ,667 1 ,706 1 ,75 1 
Utilization Factor-Percent 73 86 87 87 

Active Rigs-Annual Average 1 , 1 94 1 ,440 1 ,480 1 ,520 

After a l l  exi s t ing workab l e  r i gs are  b e ing ut i l i z e d  at a near 
max imum feas ib l e  rate , a ddi t i onal dr i l l ing cap ac i ty w i l l  b e  l imited 
by dr i l l ing rig  equipment manufacturing capac ity (w i th o ffshore 
e xp an s i on fur ther l im i t e d  by c ap ac i ty o f  cons truct i on yards to  pro 
duc e o f f shore dr i l l ing p l atforms ) .  

Proj e c t ions o f  new r i g  avai l ab i l i ty are b as e d  on the a s s ump
t i on that s t e e l  wi l l  b e  made ava i l ab l e  to manufacture r i g  comp on
ent s  s uch as derri cks and ma s ts , mud p ump s and the many othe r nec 
e s s ary parts o f  the t o t al dri l l ing s y s t em to  match th e produc t i on 
o f  new dr aw works and o ther hoi s t ing s ystem component s .  

The exp o r t  demand for dr i l l ing r i g  equipment and comp l e t e  mo 
b i l e  o ffshore r i g s  i s  exp e c t e d  to  c ont inue at a h i gh - l eve l for many 
y e ar s . Wh i l e  to tal  dr i l l in g  r i gs manufactured in the Uni t e d  S ta t e s  
are  p r o j ected  to  incre a s e  from 1 3 5  in 1 9 7 4  to 1 6 2  in 1 9 7 5  and 1 7 8  
i n  1 9 7 6 , 5 0 - 6 0 p e rcent are b e l i eve d t o  b e  under contract fo r expor t .  
Tab l e  5 shows an e s t imate o f  n e t  r i g  addi t i ons fo r the 1 9 7 4 - 1 9 7 6  
p e r i o d . 

A s i gn i f i c an t  increas e in dri l l ing r i g  ava i l ab i l i ty wi l l  o c cur 
only s everal years  after manufac tur e r s  undertake exp ans i on o f  p l ant  
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TABLE 5 
U.S. R IG AVAI LABI LITY, NEW RIG AL LOCATION AND WOR KABLE R IGS 

1974 1 975 1 976 

Type and Number of New Rigs Manufactured in U .S. 
Offshore Mobile 49 50 50 

Remaining in U .S. 1 1  1 7  20 
Exported 38 33 30 

Fixed 86 1 1 2  1 28 
Remaining in U .S. 48 52 50 
Exported 38 60 78 

Total New Rigs Manufactured 1 35 1 62 1 78 
Distribution of New Rigs Remaining in U .S. 

Offshore Mobile 1 1  1 7  20 
Platform 7 8 9 
Land 4 1  44 41  

-

Total Remaining in U.S. 59 69 70 
Less: Attrition 25 25 25 

Offshore 2 2 2 
Platform and Land 23 23 23 

Net Rig Additions in U .S. 34 44 45 

cap ac ity. But they cannot make de c i s ions  for the required c ap ita l 
inve stments to e xp and c apac ity un l e s s  as s ure d o f  a continuing h i gh 
l eve l o f  demand for many years. 

Oth e r  Mate r i a l s  for Dr i l l ing 

Mate r i a l s  for maintenance , rep a i r s  and op erating s upp l i e s  for 
dri l l ing are genera l ly d i ff i cult to obta in b ut none i s  exp ected to 
b e  a maj or dete rrent to exp anded activity. Many items that could 
b e  pur chas e d  o ff the s he l f  in e ar ly 1 9 7 3  now have a l e ad time o f  
many we eks. Too l  j o ints fo r dr i l l  p ip e , which were a con stra int i n  
1 9 7 3 ,  have c ome i nto b a l ance  with dr i l l  p ipe ava i l ab i l ity and are 
not exp ected to b e  a re stra ining inf luence. Dr i l l  b its are ex 
p e cte d to keep p a ce w ith the growing demand. Dr i l l  co l l ar s , the 
thi ck wal l e d  s e ctions o f  p ip e  wh i ch are p l aced b etwe en the dr i l l  
p ip e  str ing and the b it to provide we i ght and r i g i dity in the dr i l l  
str ing , are not expe cted to be a sp e c i f i c  constraint to dr i l l ing 
activity . 

The dr i l l ing pro c e s s  requires  that a f l u i d  b e  pump e d  down the 
dr i l l  p ip e  and c i r cul ated b a ck to the s urface to lub r i cate and 
c o o l  the b it ,  c ar ry dr i l l  cuttings out o f  the ho l e  and supp ly hydro 
stati c head to contr o l  formation pre s sure. Dr i l l ing f lu i d  var i e s  
from natura l  mud generated by s imp ly dr i l l ing with fre sh  wate r to 
s oph i s t i c ate d chem i c a l  c o l l o i dal mixture s . The mo s t  common ly us e d  
mate r i a l  t o  a dd we i ght to the f l u i d  i s  b ar ite (barium s ulph ate ) . 
S ince  4 7  p er c ent o f  dome sti c requir ements are impo rte d , b ar ite 
could b e c ome a constra int , but th i s  i s  not expe cted to o c cur by 
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1 9 7 6 . There i s  a short s up p ly o f  many dri l l ing fluid  chemi c a l s , 
part i cular ly caus t i c  s o da ; however , the dr i l l ing industry ' s  us e o f  
the s e  mate r i a l s  i s  sma l l  compared with the total s upp ly , and s l i ght 
mo d i f i cati ons in the d i s tr ibution o f  the s e  chemical s can al l ev i ate 
potent i a l  prob l ems . 

I n  s ummary , s p ot s ho rtag e s  and long e r  l e ad time s for other 
equipment and mate r i al s  may imp ede the attainment o f  exp anded dri l l 
ing programs , but none i s  e xp e cted to b e  an imp ortant constra int . 

Sur fa c e  and Sub s urface Production Equipment 

Structural ste e l  us e d  in o ffshore p r o ducti on p l atforms i s  the 
l ar g e s t  s ing l e  item o f  mate r i a l  requirements for producti on equip 
ment . P re s ent fab r i c a t i on yard cap a c ity i s  app roximate ly 2 0 0 , 0 0 0  
tons p e r  year . Thi s can b e  exp anded to me et the requirements in
h e rent in the p l atform p roj e ctions shown in Tab l e  6 ,  s ub j ect to the 
ava i l ab i l ity o f  ste e l  p l ate , p ip e  and structura l  shap e s . 

W ith l e ad time s on b eam pump ing units b e ing extende d  to a year 
o r  mo re , manufa cture r s  of b e am and rod pump equipment wi l l  continue 
to op erate at cap ac ity through 1 9 7 6 . Wh i l e  the 1 9 7 4  supp ly/ demand 
p r o j e ction indi cates a shortfa l l  o f  1 0  p ercent ,  th i s  i s  s ens itive 
to change in the h i stor i c  r ate of we l l  ab andonments (the maj o r ity 
o f  wh i ch are e stimated to b e  b e am and r o d  pump e d ) , re - emp l oyment o f  
s urp lus p ump ing units and us e o f  a lte rnate arti f i c i a l  l i ft equip 
ment ( g a s  l i ft ,  hydrau l i c , s ub s urface e l ectr i c  centr i fuga l  pump s ) . 

P l anne d exp ans i ons o f  manufacture r s  s hould al l eviate the prob l em 
b ut. s hortag e s  wi l l  conti nue for s ome time. Cap acity for furn i s h ing 
g a s  l i ft , hydraul i c  and e l ectr i c  s ub s urface pump s and sucker rods 
for b e am pump s is  adequate for the next 3 years . 

Many other items o f  equipment nec e s s ary for p r o duction o f  o i l  
and gas  now have long l e a d  time s for del ivery ; however , at thi s  
time none i s  expe cte d to re s tr i ct p r o duction . The s e  inc lude e l e c 
tr i ca l  equipment , p r ime move rs , surface o i l  and g a s  hand l ing equip
ment , p r o duction chem i c a l s , s ub s urface equipment , wate r f l o o d - gas  
inj e ction equipment , we l lhead equipment , chr i s tmas tr e e  (we l l  con
tro l )  va lve s  and l ine p ip e  for o i l  and gas gather ing sys tems . 

TABLE 6 
OFFSHORE F I XE D  PLATFORM CONSTRUCTION 

Projected 
1 974 1 975 1 976 

Number Fabricated and Insta l led 50 55 60 
Average Water Depth (Feet) 1 75 1 85 1 95 
Platform Tonnage (Thousand Tons) 1 50 1 76 204 
Production and Dril ling Rig Packages 
Added Requirements (Thousand Tons) 30 33 36 
Total Steel Requirements (Thousand Tons) 1 80 209 240 
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We l l  S e rv i c ing Equipment and S e rv i ce 

The U. S. w e l l  s ervi c ing indus try cons i sts o f  more than 5 0  s ep 
arate functions and supp orts dri l l ing and p r o ducing activit i e s  from 
the time dr i l l ing starts unti l  final we l l  ab andonment. We l l  s e rvi c 
ing comp an i e s  p e r fo rm eng ineer ing , manufacturing and insta l l at ion 
s ervi c e s .  In 1 9 7 3 ,  th ey emp l oyed approximate ly 1 4 0 , 0 0 0  p e o p l e  in 
the Un ited State s with s a l e s  of around $ 4  b i l l i on. Servi c e s  fur 
n i s he d  inc lude cementing , fractur ing , a c i d i z ing , we l l  s and contro l ,  
d i r e ctional dr i l l ing , e l ectr i c  and oth er typ e s  o f  we l l  l o g g ing , 
p e rforating , arti f i c i a l  l i ft s e rvi c ing and we l l  wo rkovers.  As s o c i 
ate d equipment inc ludes production workover r i gs , h i gh p r e s sure 
pump s , mixing dev i c e s , instruments and contro l s , e l ectr i c  wire l ine 
units and many typ e s  of s p e c i a l i z e d  s ur face and sub s urface to o l s  
an d equipment. 

It  s hould b e  noted ( s e e  App endix C ,  F i gures 1 0 , 1 1 , and 1 6) 
that th e s ame equipment and s e rvi c e s  are us e d  for b oth dr i l l ing and 
p r o ducing we l l s. The r e fore , the rap i d  increas e in demand in late 
1 9 7 3  for s e rvi c e s  re l ate d to new we l l  dr i l ling was in addition to 
e x i s ting strong demand for production ma intenance s ervi c e s .  The 
s e rv i c e s  p rovide d by th i s  industry increas ed 1 5  p e rcent in 1 9 7 3  and 
are exp e cted to incre as e 2 5  p ercent in 1 9 7 4 ,  p r imar i ly through im
prove d uti l i z ation of e x i sting equipment and manp ower. Anoth e r  2 5  
p ercent exp an s i o n  can b e  accommo date d in 1 9 7 5  with a 1 0  p e rcent 
addition to the s ervice unit f l e et ( c ementing trucks , e l e ctr i c  
w i r e l ine un its , etc. ) ,  more e ff i c i ent s chedu l ing , and longer hours 
of op e r ation of s ervi c e  units and wo rkover r i gs. Further exp ans i on 
in 1 9 7 6  w i l l  require maj o r  inve s tment dec i s i ons b e fore the end of 
1 9 7 4 . 

The ava i l ab i l ity of workover r i g s  i s  exp e cte d to b e  the mo st 
c r itica l we l l  s e rvi c ing item dur ing the next 3 years.  The  numb er 
of op e r ating r i gs  i s  proj e cted to incre as e ab out 5 - 6  p e r cent per year 
through 1 9 7 6 .  The avera.ge numb er of r i gs  ava i l ab l e  was ab out � , 2 0 0  
i n  1 9 7 3  and i s  p ro j e cte d to exc e e d  3 , 7 0 0  i n  1 9 7 6. S ince the demand 
fo'r the workover r ig s  is antic ipated to incr e a s e  ab out 2 5  p e rcent 
p e r  year after 1 9 7 3 , proj e cte d r i g  ava i l ab i l ity wi l l  b e  insuf f i c i ent 
by 1 9 7 5  i f  r i gs  continue to op e r ate only dur ing day l i ght ( 1 0  u s ab l e 
hours ) .  Around- the - c lo ck uti l i z ation ( a  u s ab l e  1 6  hour s )  in cr it
i c a l  g e ograph i ca l  areas could handle  a 3 5  p e rcent annual incr e as e 
in demand through 1 9 7 6 .  I f  the e stimated 1 9 7 4  uti l i z ation rate o f  
9 1  p e r c ent and 1 0  hours ope ration continue s ,  r i g  s ervi ce avai l ab i l 
ity c an incre as e only a s  r i g  numb e rs increas e ,  o r  ab out 6 p e rcent 
for e ach o f  the next 2 years.  

The ab ove e st imate s o f  workover rig ava i lab i l ity , and th e e sti
mate s o f  workab l e  dri l l ing r ig s  ( s e e  T ab l e  4 ) , do not take into 
account the increas ing us e o f  the new l ar g e r  r i g s  to dr i l l  shal low 
we l l s. Mo st new wo rkover r i gs are cap ab l e o f  new we l l  dr i l l ing 
with th e addition of mud pump s , tank s , b l owout preventers  and a 
p ower swive l. Re l at ive e conom i c s  and l o c a l  opp ortuniti e s  for con 
tracto r s  and p r o ducers  w il l  dete rmine wh ether s uch a r i g  wi l l  b e  
u s e d  for dr i l l ing o r  c ontinue t o  p e r form s e rvice wo rk. 
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Gas  P ro c e s s ing P l ants 

Gas p r o c e s s ing p l ants extract l i qui d hydr o carb ons from wet gas 
p r o duced from o i l  and gas we l l s . Op erations include comp re s s i on ,  
r e f r i geration , fracti onation and remova l o f  impur it i e s . The ex 
tracted products are natura l  g as o l ine (p entane p lus ) , butane s ,  pro 
p ane , ethane or a c omb inati on o f  the s e  hydrocarb ons . Products are 
us ual ly tran s ferred in marketab l e  form through l iquid and gas  
transmi s s i on l ine s . 

Carbon ste e l  r equi rements for gas  p ro ce s s ing p l ants are ex
p e cte d to be  ab out 2 5 0  thous and tons year ly in the 1 9 7 4 - 1 9 7 6  p e r iod . 
Ab out 9 0  p e r c ent o f  thi s  i s  fo r gathe r ing s ystems with the b a l ance 
for new p l ants , exp ans ion o f  exi sting p l ants , comp re s s o rs and p l ant 
ma intenance .  Wh i le the needs are sma l l  comp ar e d  with other s e ctors 
of the p etro l eum industry , s te e l  for gas pro c e s s ing could b e come 
a c on straint i f  adequate ste e l  s upp l i e s  are not ava i l ab l e . 

F abricated equipment i s  not b e l ie ve d to b e  a maj or re straint , 
although l e ad t ime for s ome e s s ential items now exce eds 4 0  weeks 
(heat exchange rs , p roc e s s  ves s e l s  and eng ine s ) . Comp eting demand 
for thes e and oth e r  common ly used  items ( e . g . , heate r s , pump s , 
motors  and c ontro l s ) from refine r i es , p etro chemical  p l ants , ferti 
l i z e r  p l ants and other industr i es coul d caus e de l ay o f  s ome g as 
p l ant proj e cts . 

G e ophys i ca l  S e rv i c e s  

Equipment uti l i z e d  f o r  geophys i c a l  work inc ludes magnetomete rs , 
gravimeters , s e i s m i c  en ergy g enerators , r e c e ivers and re corders , 
and data proces s ing programs and equipment . S e i sm i c  s ervi c e s  are 
not exp e cted to constr a in dr i l l ing over th e next few years , s ince 
much of th e s e i sm i c  work has  a lre ady b e en done on the p r o s p e cts 
that wi l l  be dr i l l e d  dur ing this p er i o d .  The re  d o  not app ear to b e  
any re straints to exp ans i on o f  offshore s e i sm i c  s e rv i c e . The re i s , 
however , a current sh ortage o f  onsh ore f i e ld crews and tr ained man 
power for interp retation o f  the accumulate d g e ophys i cal data . 

Transpo rtation and Fue l 

No maj o r  constraints on dr i l l ing an d p r o duc ing activity are 
ant i c ipated from b a s i c  transportation equipment (veh i c l e s , b o ats 
and aircraft) or fue l . Wh i l e the indus try is not b e ing imp a i r e d  in 
1 9 7 4 ,  the incre as ing  l e a d  time for rep l acement of e quipment and 
ava i l ab i l ity of sp are p arts for trucks may be a prob l em in the next 
2 years and could r e sult in de l ayed movement o f  r i g s  b etwe en l o c a 
t i on s . 

B a s i c  Ste e l  

Whi l e  the p etrol eum indus try us e s  only 6 p ercent of the do 
me s t i c  output o f  b a s i c  s te e l ,  mo st manufacturers o f  o i l fi e l d  equip -
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rnent ar e h i gh ly dependent on ade quate ste e l  s upp l i e s . Without e x 
c eption , a l l  o i l  equipment manufa cture r s  exp r e s s concern over the i r  
ab i l ity t o  c ontinue to obtain currently requ i r e d  supp l i e s  and ,  more 
parti cu l ar ly , th e additi onal s t e e l  s upp l i e s  required for ind i c ated 
incre a s e s  in output . In many cas e s , p l ans o f  manufacture r s  are 
p r e d i c ate d on maximum dome s ti c a l l o c ati ons supp l emented b y  s i gn i f i 
cant imp o rte d ste e l  s upp l i e s . Ste e l  s upp l i e s  could b e  a s er i ous 
constra int for s uch pr imary us e s  as p l ate for p l atform construction 
and s urface handl ing fac i l iti e s , as  we l l  as s e condary ste e l  r e 
quirements o f  manufa ctur ers  and s ub - s upp l i e r s . Any shortfal l o f  
tota l  ste e l  supp ly w i l l  caus e a n e t  reduction i n  the indi cate d c a 
p ac it i e s  o f  the var i ous manufacture d  equ ipment s egments . The s it 
uat i on c o u l d  b ec ome c r itical  i n  th e event o f  a c o a l  str ike re s ult
ing in a d i s ruption o f  ste e l  p r o duction . 

Other B a s i c  Mate r i a l s  and Equipment 

T i ght s upp l ie s  o f  b a s i c  r e s ources  (p l ant capac ity , mate r i a l s  
and manpower )  have c re ated extended l e ad time s for mo st other r e 
quired items . 

• Castings and Forging s : A l l  manufacturers i denti fy the s e  
a s  s hortag e items , o ften c r i ti c a l ly , and w ith no imme di ate 
fore s e e ab l e re l i e f . R i g o rous enforcement o f  O c cupational 
S afety and Hea lth Admin i s trati on (OSHA) and Envi ronmental 
P rote ct i on Ag ency ( EPA) regulations have caus ed th e s hut 
down o f  many sma l l  marg i na l ly e conomi c a l  foundr i e s . Such 
foundr i e s  in the aggre g ate have h i s to r i c a l ly b e en a s i g 
n i fi c ant s ource o f  supp ly . 

• Electr i cal Equipment : Manufacture r s  i denti fy the shortag e 
o f  copp er w i re and re late d i n s ulating mate r i a ls a s  a con 
stra int to equipment de l i very . Bron ze  for b e arings i s  a l s o  
i n  s ho rt s upp ly . 

• Ma chine Tools : L ong l e a d  time s are a p otenti a l  c ons traint 
e xp ans i on o f  manufactur ing cap a c i ty .  

D e s p ite ti ght supp l i e s for the s e  items , none i s  exp e cted to b e  
a c r it i c a l  constr a int t o  ne e de d exp an s i on o f  exp l orati on , dri l l ing 
and p r o duct i on . 

Manpo�e r 

Trained manp ower ava i l ab i l ity i s  a de f in ite prob l em in exp an 
s ion o f  a l l  exp l o r ation , dr i l l ing and p r o ducti on activit i e s  and 
the ir s up p o rting industr i e s . The mo s t  c r i t i c a l  s hortage i dent i f i e d  
at thi s  t ime i s  in p e r s onn e l  for interp r etation o f  ge ophys i cal 
data , b ut th i s  s hould not de l ay short- term exp l oratory dr i l l ing 
programs . 

O i l  and g a s  p r o duce r s  and dr i l l ing  and we l l  s e rv i c ing contr a c 
tor s  have c ontinuous p r og rams f o r  r e c ruiting and tra in ing new ern -
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p l oye e s  and for upg r ading the i r  exi sting work forces , b ut l ab o r  
turnover i s  h igh f o r  dri l l ing and workover r ig contracto r s . The 
work i s  di ff icult , must b e  p e rforme d in a l l  k inds o f  weather and 
i s  nomadi c . Thi s h i gh turnover rate do e s  not r e duce the numb er o f  
a ctive r ig s  but r e duce s  op e rating eff i c i ency . Previous ly inactive 
r i g s  mob i l i z e d  dur ing 1 9 7 4  have lowe r e d  the ove ra l l  e f f i c i ency o f  
the dr i l l ing indus try , due p artly to manp owe r  prob l ems . I ntens ive 
train ing i s  e xp e cted to re l i eve the dr i l l ing manp ower constra int 
by 1 9 7 6 .  

Nearly a l l manufacturers o f  o i l fi e l d  equipment indi cated a 
concern for the ava i l ab i l ity o f  adequate s k i l le d  manp ower s uch as  
we l de r s , mach i n i sts and p ip e f itte rs . Mo s t  manufacturers have i n 
c r e as e d  i nterna l tr ain ing pro grams to deve l op the i r  own s k i l l e d  
l ab o r  force s , b ut the s upp ly o f  qua l i fi e d  c andi dates i s  l imite d .  
Several manufacture r s  a l s o  i denti f i e d  shortag e s  o f  eng ine er ing 
p er s onne l ,  draftsmen and common l ab o rers fo r the 1 9 7 4 - 1 9 7 6  p er io d .  

S eve ral manufacturers , p arti cularly tho s e  i n  the fab r i c ation 
bus ine s s , indicated that O c cup ati onal Safety and Hea lth Admini stra 
tion re gul ations h ave adver s e ly affected p r o ductivity by as much 
a s  1 5  p e r c ent . 

I n  s ummary , whi l e  s p e c i f i c  l imitat i on s  cannot b e  quant i f i e d , 
shortag e s  o f  s k i l l e d  manp ower wi l l  b e  a prob l em in rap i d  exp an s i on 
o �  manufactur ing c apac ity and new constructi on . Dri l l ing  and we l l  
s e rvi c ing contra cto r s  are manning reactivate d and new r i gs a s  they 
b e c ome ava i l ab l e , b ut w i th l ower operating e ff i c i ency . 

Capita l Ava i l ab i l ity 

I t  app e a r s  that adequate cap ital wi l l  b e  ava i l ab l e to the 
p etro l eum industry to exp and exp l o ration and dr i l l ing in l ine with 
ava i l ab i l ity o f  e qu ipment and manp ower dur ing the 1 9 7 4 - 1 9 7 6  p e r i o d .  
Longe r - range , f r e e  mark et p r i c e s  o f  dome s ti ca l ly produced hydro 
carb ons w i l l  b e  n e e de d  to g ene rate suffi c i ent intern a l  cap ital ( in 
the form o f  p r o f it s )  to attract enough outs i de funds to incre as e 
exp l o rati on and d r i l l ing with i n  the United State s ,  at a rate con
s i s tent with th e exp an s i on outl ined in thi s  report . 

S im i l ar ly , cap ital formati on o f  a l l  s egments o f  the petro leum 
s e rv i ce industry app e ars adequate to prov i de equipment and s upp l i e s  
for incre a s e d  o p e r at i on s  through 1 9 7 6 . But for the longer - te rm ,  a 
c l e ar ene rgy p o l i cy l e ading toward inc r e as e d  deve l opment o f  indi g 
enous ene rgy s upp l i e s  must b e  s et forth to a s s ure  the s e rvi ce in 
dustry o f  steadi ly r i s ing  p r o f its s o  that adequate p l ant exp ans i on 
can b e g in s oo n  and b e  financ e d , i f  ne c e s s ary . 

LONG - RANGE OUTLOOK FOR DRI LL I NG ACT I V I TY 

Over the l ong  term , dr i l l i ng r ig avai l ab i l ity w i l l  most l ikely 
be th e p r imary re s tr a in ing influence on incre a s e d  dr i l l ing  activity . 
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Th e  Nati onal Petroleum Counc i l ' s  1 9 7 2  report , U . S .  Energy Ou t Z o o k 3  
examined s everal l eve l s  o f  p o s s ib l e dr i l l ing activity through 1 9 8 5 . 
Cas e I o f  the report a s s ume d a dr i l l ing rate reaching 2 5 0  mi l l i on 
feet p e r  year in 1 9 8 0  ( 3 5  mi l l i o n  offshore ) and nearly 3 0 0  mi l l i on 
feet in 1 9 8 5  ( S O  mi l l ion offshore ) . The report indicated that the 
domesti c o i l  and gas re s ource b as e ,  dis coverab l e  and produc ib l e , 
i s  adequate to s upport such a l arge expan s i on o f  the indus try . 

F o r  purp o s e s  o f  the curr ent s tudy , it was a s s umed that economi c  
inc entive s w i l l  b e  s uffi c i ent to motivate thi s  rap i d  growth o f  
p etro l eum activ ity , that g ove rnmental p o l i c i e s  w i l l  encourage e x 
p an s i on ,  and that financ ing o f  the l arge inve stments required w i l l  
b e  ava i l ab l e . Current trends indi cate that tub ul ar g o o ds and other 
equipment and s ervi ce s  can b e  made ava i l ab l e to s upply exp anded 
n e e ds . With th e s e  a s s umpt i ons , dr i l l ing r i g  requ i r ements were cal 
cul ated to achieve NPC Cas e I activity l eve ls  for the 1 9 7 7 - 1 9 8 5  
p er i od . 

Due to the r e l ative ly low p r o j e cted output o f  domestic  r i gs 
through 1 9 7 6 , domes t i c  r i g  additi ons for 1 9 7 7 - - the f i r s t  year i n  
wh i ch s i gn i f i cant increas es  i n  r ig del iver i e s  can b e  made - -woul d  
have t o  b e  more than 2 5 0  r i gs t o  re ach Cas e I activity leve l s  in 
that year and th i s  figure i s  cons idered to b e  unatta inab l e . A mor e  
p l aus ib l e  approach i s  to as s ume th at dr i l l ing r i g  manufacture r s  in 
the Un ited State s c an expand de l iver i e s  at an increas ing rate afte r 
1 9 7 6  by b e g inn ing a s ub s tant i a l  expans i on o f  manufacturing cap ac ity 
in 1 9 7 4 .  

I f  one - ha l f  o f  the new r i g s  to b e  bui lt from 1 9 7 6  to 1 9 8 0  are 
exp o rte d ,  an exp ans i on of mo re than 30 p e rcent per year from 1 9 7 6  
woul d  b e  n e eded to reach a r ig l evel  o f  2 , 4 0 0  r i g s  i n  1 9 8 0  whi ch 
would b e  required to dr i l l  at the rate o f  the 2 5 0 mi l l i on feet for 
C a s e I .  A mo re r e a s onab l e  growth rate o f  1 0 - 1 5  p ercent annual ly 
afte r 1 9 7 6  (a rate o f  11 p ercent c a l culate d) would al low rea l i z a 
tion o f  C a s e  I activity o f  3 0 0  mi l l i on fe et by 1 9 8 5  with ab out 
2 , 9 0 0  workab l e  r i gs . Although the NPC dr i l l ing activity l eve l s  are 
amb itious , they are achi evab l e  i n  the 1 9 8 0 - 1 9 8 5  p e r i o d  if the in
dus try is  g iven adequate e conom i c  incentive s and stab le governmental 
p o l i c i e s . 

Comparab l e  gr owth rates mus t  b e  attaine d in a l l  other s egments 
o f  the o i l  p r o duc ing industry , p arti cularly o ffshore pro ducti on 
p l atforms , workover and rod pul l ing  units , pump s , trucks and a l l i e d  
equipment f o r  bulk mate r i a l  handl ing and formation stimul ation j ob s . 

2 3  



OVERV I EW AND SUMMARY 

Chapter One 

OUTLOOK 

For the 1 9 7 4 - 1 9 7 6  p e r i o d , the h i gh demand for crude o i l  and 
natural g a s  coup l ed with the current incre as e d  p r i c e s  for p etro l e 
um p ro ducts ind i c ate an " a l l  out1 1  e ffort by the dr i l l ing and s er 
v i c e  s e gments o f  the industry . Overal l dome s t i c  petro leum indus 
try activity l eve l s  thr ough 1 9 7 6  are re f l e cte d and dep endent , to a 
l a r g e  extent , by the rate o f  dr i l l ing in the United States . Long 
term , for the United Sta t e s  to move toward a s i gn i fi cant de gre e o f  
energy s e l f - suff i c i ency , there i s  a vita l need  f o r  s ub s tant i a l  e x 
p ans ion o f  manufactur ing and support fac i l iti es . Thi s  exp ans i on 
wi l l  b e  real i z e d  only i f  the econom i c  c l imate e x i s ts to as s ure 
equipment manufacturers and s upp l i e r s  of an era o f  h i gh demand . 

Over the pas t decade , dr i l l ing activity in the dome s t i c  p etro
l eum indus try has de c l ine d sub s tantia l ly . Th i s  is  the re sult of  
s eve ral factors , including depr e s s e d we l l he ad pr i c e s  for  o i l  and 
gas , incr e a s e d  activity in for e i gn areas , envir onmental restr i c 
tions and ,  unt i l  the ear ly 1 9 7 0 ' s ,  s p are  domestic  produc ing cap ac 
ity . The s e  and other facto rs have r e s ulted in a r e duction in the 
numb er o f  dome s t i c  dr i l l ing r ig s  and have caus e d  a large  per centag e  
o f  the new domestic manu factured r i g s  t o  b e  exporte d to for e ign 
ar e a s . 

A max imum e ffort by the dome stic  dr i l l ing indus try i s  pro 
j e cte d  fo r the 1 9 7 4 - 1 9 7 6  p e r i o d . The approach us e d  to quant i fy 
the re sults o f  thi s  e ffo rt in terms o f  we l l s  and footage dr i l l e d  
invo lved analys i s  o f  po s s ib l e  l imiting factors  inc luding ( a )  dr i l l 
ing r i gs , (b ) tubular  ste e l , ( c )  production equipment , (d)  wel l 
s e rvi c ing , ( e )  gas  p ro ce s s ing p lants , ( f )  transportation s e rvi c e s  
and ( g )  manpowe r .  The numb er o f  we l l s and footage dr i l l e d  
(as s uming dr i l l ing r i g  ava i l ab i l ity as  the on ly constra int )  was 
e stimated f i r s t , s ince dr i l l ing r i g  ava i l ab i l ity was an apparent 
constra int and eva luation o f  other po s s ib l e l imiting factor s re 
qu i r e s  cons iderab l e  deta i l  regarding the numb e r , l o cation , typ e 
and depth o f  the w e l l s  to b e  dr i l l e d . 

Re sults o f  thi s  analys i s  cons i d e r ing a l l  p o s s i b l e  dri l l ing ac 
tivity c on stra ints are s hown in F i gure 2 (p age 1 2 )  and repres ent the 
mo s t  probab l e  s ituati on . The shortage o f  tubul ar goods as we l l  as 
trained crews and l o g i st i c s  p r ob l ems wi l l  most l ikely re sult in the 
d e f e r r ing o f  s ome 1 1  mi l l i on feet ( about 2 , 2 0 0  we l l s )  in 1 9 7 4 , with 
a s ma l l e r  ( 3  mi l l ion feet and 6D O we l l s )  e ffect in 1 9 7 5  and no 
e ffect in 1 9 7 6 . The near b a lance o f  tubular goods and dr i l l ing r i g  
ava i l ab i l ity shou l d  have l ittl e  e ffect o n  the numb�r o f  act ive dri l 
l ing r ig s  but caus e s  a reduct i on in dri l l ing r i g  e f fi c i ency . Re sults 
o f  dr i l l ing activity for the f i r s t - ha l f  o f  1 9 7 4  support thi s  analys i s . 

Although the pr ima ry purp o s e o f  thi s  r eport i s  to focus on 
the n ea r - te rm outlook ( 1 9 7 4 - 1 9 7 6) , the l ong � range ne e d  for expanded 
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manufactur ing cap ab i l ity was examine d ,  s ince maj or investment 
dec i s ions  a r e  ne c e s s ary 2 - 3  year s in advance o f  actual capac ity 
incre as e s . Long - range proj ecti ons can only b e  d i r e ctional and ar e 
s ens itive to a var i ety o f  as sumpti ons . Pro j ecti ons were made for 
the p ro b ab l e  numb er o f  dr i l l ing r i g s  and o ffshore pr oducti on p l at 
forms ( a lthough other equ ipment items should gener a l l y  confo rm to 
the pro j e ctions for r i gs  and p l atfo rms ) .  Re sults o f  thi s  long - r ang e  
analys i s  ind i c ate that equ ipment manufactur ing capab i l ity wi l l  n e e d  
t o  exp and rather dr amatically  i f  the Un ited State s i s  t o  move to 
ward a s i gn i f i c ant degree o f  s e l f - s uffi c i ency . I n  fact , to r e ach 
the activ ity l eve l s  outl ined in C a s e  I of the NPC U . S .  Ener gy Ou t 
Z o o k  whi l e  c onti nuing to export s ome 5 0  perc ent o f  the new r i g s  
c onstructed in the Unite d State s ,  a n  expans i on o f  about 1 1  percent 
p e r  year i s  r e qu i r e d  unt i l  1 9 8 5. * Wh i l e  Cas e I activ ity l eve l s  
and as sumed f inding rate s are hi gh , it  should be noted that they 
are not proj e cte d to re sult in U . S . ener gy s e l f - suff i c i ency even 
by 1 9 8 5. Th i s  rate o f  r i g  exp ans i on would re sult in footage dr i l l e d  
i n  1 9 8 5  o f  about 3 0 0  mi l l ion feet . Although annual growth i n  dr i l l 
ing i s  p o s tul ated to b e  smal l b eyond 1 9 8 5 ,  demand fo r the new equip 
ment should c onti nue to uti l i z e th e exp anded manufactur ing fac i l 
iti es . 

The rema i nder of th i s  chapter deta i l s  the a s s umpti ons and 
methodo l o gy us e d  in arr iving at the outlook findings s umma r i z e d  
ab ove . The mate r i a l i s  divided into three s e ction s : 

• His to r i c a l  Dr i l l ing Activ ity i n  the U . S .  Petro l eum I ndustry 

• Proj e c te d  U . S .  Dr i l l ing Act ivity As suming R i g  Ava i lab i l ity 
Wi l l  B e  the On ly Constra int : 1 9 7 4 - 1 9 7 6  

• Long e r - Range As p e cts o f  Mate r i a l s  and Manpower Re quire 
ments . 

H i s tor i c a l  Dr i l l i ng Activity i n  the U . S .  Petrol eum I ndustry 

Although h igher l eve l s  o f  dr i l l ing app ear certa i n  in the 
future , dome s ti c  a�tivity has d e c l ined s ig n i f i cantly over the � ast 
decade . Tab l e  7 s hows that the numb e r  o f  produc ing o i l  we l l s  1n 
the Uni te d  States dec l ined from s ome 5 8 9 , 0 0 0  in 1 9 6 3  to 5 0 0 , 0 0 0  in 
1 9 7 3 .  Although the numb er of produc i ng natur al gas we l ls incre as e d  
2 0 , 0 0 0  wel l s  over thi s  p e r i o d , the net e ffe ct i s  a decl ine i n  tota l 
produc ing we l l s  from 6 9 2 , 0 0 0  i n  1 9 6 3  to 6 2 3 , 0 0 0  in 1 9 7 3 ,  a drop 
o f  about 1 0  p er cent .  The numb er o f  str ipper we l l s , (tho s e  we l l s  
produc ing _ l e s s  than 1 0  b arre l s  o f  o i l  p e r  day)  al s o  d e c l ined_  as 
shown in Tab l e  8 .  Whi l e  the re were 4 0 1 , 0 0 0  s tr ipper  we l l s  in 
1 9 6 3 , by the end of 1 9 7 2 ,  str ipp e r  we l l s  had decl ine d  to 3 5 9 , 0 0 0 .  
Str ipp e r  we l l s  p rovided nearly 2 0  per cent o f  dome s t i c  crude produc 
tion in 1 9 6 3 , but only 1 2  p er cent in 1 9 7 2 � It  i s  exp e cte d that 
ab andonments o f  s tr ippe r  we l l s  w i l l  decre as e s i gn i f i c antly over 

* I n  U . S .  Energy Ou t Z o o k �  Study Cas e I i s  h i gh dr i l l i ng , h i gh 
findi ng rate c a s e . 
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TABLE 7 
ACTIVE PRODUCING WE LLS IN  THE UN ITED STATES 

(At Year-End) 

Oil Wells* Natural Gas Wellst Total 

1 963 588,657 1 02,966 691 ,623 
1 964 588,225 1 03,084 69 1 ,309 
1 965 589,203 1 1 1 ,680 700,883 
1 966 583,302 1 1 2,498 695,800 
1 967 565,289 1 1 2,321 677,610  
1 968 553,920 1 14,391 668,31 1 
1 969 542,227 1 14,476 656,703 
1 970 530,990 1 1 7,483 648,473 
1 971  5 1 7,3 1 8  1 20,2 10  637,528 
1 972 508,443 1 2 1 , 1 53 629,596 
Preliminary 
1 973:j: 499,968 1 23,034 623,002 

* Oil and Gas Journal, Forecast/Review Issue, Vol. 7 2 ,  No. 4, Tulsa, Oklah oma, January 28, 1 974. Cites API-AAPG data. 
tU.S. Department of I nterior, Bureau of Mines Yearbook 1972 Vol . 1 ,  Washington, D.C., 1 973. 
:j:World Oil, Vol. 1 78, No. 3, "U.S. Oil Wells Down S lightly," H ou ston, Texas, February 1 5, 1 974. 

TABLE 8 
NUMBER OF STR IPPER WE LLS IN  THE UNITED STATES* 

1 963 
1 964 
1965 
1 966 
1 967 
1 968 
1 969 
1 970 
1 97 1  
1 972 

Number of Wells 
(At Year-End) 

40 1 ,031 
394, 1 07 
398,299 
380,549 
376,851 
367,205 
358,650 
359, 1 30 
353,696 
359,457 

Note: 1 97 3  data not available. 

Number of Abandonments 
(During Year) 

14,363 
14,476 
15,456 
1 6,267 
14,986 
20,496 
1 5,61 8  
1 5,631 
1 8,421 
1 3,483 

*Stripper Wells are defined as wells producing less than 1 0  barre ls per day. 

Percent of U.S. 
Crude Oil Production 

(During Year) 

19.5 
1 9.2 
20.7 
1 6.0 
15.5 
14.6 
1 3.5 
1 2.5 
1 2.3 
1 1 .9 

Source: I nterstate O i l  Compact Commission, National Stripper Wel l  Association, National Stripper Well Survey, Oklahoma City, 
O k lahoma: I OCC, publ ished annually. 

the s hort-term du e to the sub stanti a l ly improved e conomi c s  of 
qperating str ipper  w e l l s . 

Tab l e s  9 and 1 0  s how the numb e r  o f  we l l s  dri l l e d  and footage 
dr i l l e d ,  r e s p ective ly , s ince 1 9 6 3 . Tota l we l l s dr i l l e d  have de
c l ined from ab out 4 4 , 0 0 0  in 1 9 6 3  to l e s s  than 2 8 , 0 0 0  in 1 9 7 3 ,  
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whi l e  foota ge dr i l l e d  decl ined from 1 8 4 . 4  mi l l ion fe et in 1 9 6 3  to 
1 3 8 . 9  mi l l ion feet in 1 9 7 3 . The only cate gory s howing an incre a s e  
over thi s  per i od wa s g as -we l l  dr i l l ing whe re activity grew from 
4 , 7 5 1  we l l s  in 1 9 6 3  to 6 , 3 8 5  we l l s  in 1 9 7 3 .  Thi s  i ncr e a s e d  dri l l 
ing i s  due to incr e a s ed demand for gas i n  the intrastate markets 
whe r e  g a s  p r i c es are not r e gul ate d by the F ederal Power Commis s ion 
( F P C ) . Al s o , ob l i gatory dr i l l ing  to meet gas s a l e s  contract pro 
v i s ions  has b e en r e quired in s ome areas . 

The numb er o f  deep -we l l s  dri l l e d  in the Unite d State s has 
a l s o  incre a s e d  s i nce 1 9 6 3 . As shown in Tab l e  1 1 , th ere wer e 2 7 1 

1963 
1 964 
1 965 
1 966 
1 967 
1 968 
1 969 
1970 
1 97 1  
1 972 
1 973 

TABLE 9 
NUMBER OF N EW WELLS DRI LLED I N  THE UNITED STATES 

(Ex Strat and Core Tests) 

Oil Wells Gas Wells Dry Holes Service Wells Total Wells Exploratory Wells Development Wells 

20,288 
20,620 
1 8,761 
1 6,780 
1 5,329 
1 4,331 
1 4,368 
1 3,020 
1 1 ,858 
1 1 ,306 
9,902 

4,751 
4,855 
4,724 
4,377 
3,659 
3,456 
4,083 
3,840 
3,830 
4,928 
6,385 

1 6,347 
1 7,488 
1 6,025 
1 5,227 
1 3,246 
1 2,81 2 
1 3,736 
1 1 ,260 
1 0, 1 63 
1 1 ,057 
1 0,305 

2,267 
2,273 
1 ,922 
1 ,497 
1 ,396 
1 ,439 
1 ,490 
1 ,221 
1 ,399 
1 ,434 

959 

43,653 
45,236 
41 ,432 
37,881 
33,630 
32,038 
33,677 
29,341 
27,250 
28,725 
27 .. 551 

1 0,664 
1 0,747 
9,466 

1 0,31 3  
8,878 
8,879 
9,701 
7,693 
6,922 
7.539 
7.466 

30,722 
32.2 1 6  
30,044 
26,071  
23,356 
21 ,720 
22,486 
20,427 
1 8,929 
19,752 
19, 1 26 

Sources: American Petroleum I nstitute. Petroleum Facts and Figures, Washington, D.C.: A P I .  1 97 1 .  
American Petroleum I nstitute, Quarterly Review o f  Drilling Statistics, Annual Summary, publ ished annually, Wash ington, D.C.: 

AP I .  

TABLE 10 
TOTAL FOOTAGE DRI LLED I N  THE UN ITED STATES 

1 963 
1 964 
1 965 
1 966 
1967 
1 968 
1 969 
1 970 
1 971  
1 972 
1 973 

Total Footage (Million Feet) 

184.4 
1 89.9 
1 8 1 .5 
1 66.0 
144.2 
1 48.3 
1 60.4 
142.3 
1 28.2 
1 38.3 
1 38.9 

Source: Oil and Gas Journal, Forecast Review Issue, published annually. I ncludes both new wells and old wells d ri l led deeper. 
Core and strat tests not included. 
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1 963 
1 964 
1 965 
1 966 
1 967 
1 968 
1 969 
1 970 
1 971  
1 972 
1 973 

TABLE 1 1  
NUMBER OF DEEP WE LLS DRI LLED I N  THE UN ITED STATES 

(1 5,000 Feet and Below) 

Wells Drilled Average Depth Per Well 
(Number) (Feet) 

27 1 1 6,241 
308 1 6,61 0  
330 1 6,735 
388 1 7,252 
402 1 6,839 
406 1 7,072 
389 1 7,0 1 6  
38 1 1 7,270 
417 1 7,332 
506 1 6,963 
506 1 7,41 3  

Source: John Scott, Editor, Petroleum Engineer, Vol. 46, No. 3, U.S. Deep D ril l ing Continues at Record Pace, March1 974. 

we l l s  dr i l l e d  deeper than 1 5 , 0 0 0  feet in 1 9 6 3 ,  wh i le in 1 9 7 3 ,  5 0 6  
deep - we l l s  were dr i l l e d . Average depth o f  the s e  deep -we l l s  has 
a l s o  increas ed from s ome 1 6 , 2 0 0  fe et in 1 9 6 3  to 1 7 , 4 0 0  feet s ince 
l ast year . 

Tab l e  1 2  i s  a s ummary o f  dr i l l ing activity over the 1 9 6 3 - 1 9 7 3  
per i od . As s hown , b oth the numb er o f  operating r i gs and fo otage 
dr i l l e d decl ine d over th e 1 9 6 3 - 1 9 7 3 p e r i o d . Average we l l- depth 
incr e as e d  from 4 , 2 0 0  to over 5 , 0 0 0 feet dur ing thi s  p er i od , with 
footag e dr i l l ed p e r  rotary r i g  r ema ining approximate ly constant . 

1 963 
1 964 
1 965 
1 966 
1 967 
1 968 
1 969 
1 970 
1 97 1  
1 972 
1 973 

Rotary Rigs Running* 

1 ,499 
1 , 50 1 
1 ,387 
1 ,272 
1 , 1 35 
1 , 1 7 1  
1 , 1 95 
1 ,028 

976 
1 , 1 07 
i , 1 94 

* Hughes Tool Company. 

TABLE 1 2  
U.S. DRI LLING SUMMARY-1 963-1 973 

Footage Drilledt 
(Million Feet) 

1 84.4 
1 89.9 
1 8 1 .5 
1 66.7 
144.7 
1 49.3 
1 60.9 
1 42.4 
1 28.3 
1 38.3 
1 38.9 

Average Well Deptht 
( Feet) 

4,223 
4, 1 98 
4,38 1 
4,399 
4,1 95 
4,461 
4,726 
4,834 
4,70 1 
4,809 
5,042 

Total Footage per Rotary Rig 
(Thousand Feet Per Rig) 

1 23.0 
126.5 
1 30.8 
1 3 1 .0 
1 27.5 
1 27.5 
1 34.7 
1 38.6 
1 3 1 .5 
1 24.9 
1 1 6.3 

t American Petroleum I nstitute, Quarterly Review of Drilling Statistics, Annual Summary, pub I ished annually, Washington, D .  C. :  

A P I .  
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Proj e cte d Dr i l l ing Activity As s uming Rig Ava i l ab i l ity Wi l l  B e  
the On l y  Constraint : 1 9 7 4 - 1 9 7 6 

Domestic  dri l l ing bas e d  on r i g  avai l ab i l ity for the 1 9 7 4 - 1 9 7 6  
p e r i o d  was proj e cte d to dete rmine overa l l  industry mate r i a l s  and 
manp ower requir ements and to fac i l itate eva luation of oth e r  p o s s i 
b l e  dr i l l ing constra i nts s uch a s  tubular goods , production fac i l 
iti e s ,  etc . The proj ection deve loped i s  a comp o s ite o f  we l l s  and 
footage dr i l l e d  by g e ographic areas and by depth interva l .  

The approach u s e d  in mak ing the dri l l ing proj ection was to 
f i rs t  s ubdivi de the Un ite d States i nto geographi c re g i ons with 
s im i l ar dr i l l ing characte r i s t i c s . S e cond , an ana lys i s  o f  r i g  
ava i l ab i l ity wa s made for past years and proj ected through 1 9 7 6. 
Thi s  ana lys i s  con s idered curr ent r i g  l eve l s  and net changes through 
r i g  manufa ctur ing , expo rts and reti rements . Next , h i s to r i c a l  we l l  
and fo otage data cover ing 1 9 7 0  through 1 9 7 3  was s or ted into four 
we l l - depth interva l s  for each of the e s tab l i shed r e g i ons and re 
l ated to th e h i s to r i c a l  r i g  c ount within that re g i on . Thi s  y i e lded 
two nec e s s ary parameters , wel l s  per r i g -year and footage per r i g 
ye ar , whi ch were u s e d  in conj unction with the r i g  ava i lab i l ity 
to proj e ct future dr i l l ing activity . 

Geo grap h i c  and We l l - Depth Bre akdown 

For  analys i s , var ious reg ions  were define� and ar e shown in 
F i gure  3. State s or parts o f  state s in each region as  l i sted in 
Tab l e  1 3. Thi s  breakdown groups g e o graphic areas by typ e o f  
dr i l l ing and i s  c ons i stent with mo s t  pub l i shed data s our ces . Al 
though there has b e en s ome comb ining and s evera l s l i ght mo d i f ic a 
ti ons o f  b oundary l in e s , the bre akdown i s  cons i s tent w ith the NPC ' s  
U . S .  Energy Ou tlo o k  study . A b re akdown by we l l - depth i s  al so needed 
to eva luate tubular requ i r ements as cas ing pro grams vary dep end ing 
on wel l - depth . Four ( 4 )  depth inte rval s  were cho s en : ( 1 )  0 -
5 , 0 0 0  feet , ( 2 )  5 , 0 0 0 - 1 0 , 0 0 0  fe et , ( 3 )  l b , 0 0 0 - 1 5 , 0 0 0  fe et , and 
{ 4 )  1 5 , 0 0 0  feet and over . 

H i s to r i c  We l l s , Fo otage and D r i l l ing Rig  Data Anal ys i s  

We l l  and footage data were gathered and ana l y z e d  in detai l 
for the 1 9 7 0 - 1 9 7 3  p e ri o d . The data we re  as s emb led by geo grap h i c  
r e g i on and broken down further by  depth interval , typ e  o f  we l l  
( o i l , gas , dry o r  s e rv i c e )  and typ e o f  activity (exp loratory or 
deve lopment and s e rvi c e ) . We l l  and fo ota ge data i nc l ude only new 
wel l s , a s  footage r eporte d on o l d  we l l s dr i l l e d  deeper i s  the only 
" d e ep en e d" footage ( s e e  App endix D ,  F i gure s  1 7. through 4 0 ) .  

Two pr imary s ourc e s  o f  informa t i on on r i g  avai lab i l ity and 
ut i l i z ation were u s e d  fo r the analy s i s : The Reed Too l Company 
Annua l Rotary Rig  Census and the Hugh e s  To o l  Company We ekly Rotary 
Ri g Count . For  o ffshore r i g  total s ,  the s e  s our ces  we re  s upp l e 
mented b y  Offs hore Mag a z i ne and the Offs hore Rig L o c a tor Ser v i ce . 
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TABLE 1 3  
LISTI NG OF STATES OR PARTS OF STATES BY REGIONS 

NPC 
Region Description 

Alaska Onshore 

1A Alaska Offshore 

2 Pacific Coast 

2A Pacific Coast Offshore 

3 Rocky Mountain 

4 Mid-Continent 

5 West Texas - East New Mexico 

6 East Texas, South Arkansas, 
North Lou isiana 

6A Gulf Coast Offshore 

7 Southeast and South Louisiana 
States 

8 Northeast 

SA Atlantic Offshore 

State(s) 

California, Oregon, Wash ington 

Arizona, Colorado, Idaho, Montana, Nebraska, Nevada, New 
Mexico-West, North Dakota, South Dakota, Utah, Wyoming 

Arkansas-North, Iowa, Kansas, Missouri, Minnesota, Oklahoma, 
Texas-RRC Dist. 1 0  

New Mexico-East, Texas RRG Dists. 78, 7C, 8, BA, and 9 
Arkansas-South, Louisiana-North, Texas RRC Dists. 1 -6 

Alabama, Florida, Georgia, Louisiana-South, Mississippi, 
South Carol ina 

Connecticut, Delaware, Il l inois, Indiana, Kentucky, Maine, 
Mary land, Massachusetts, Michigan, New Hampsh ire, New 
Jersey, New York, North Carol ina, Oh io, Pennsylvania, Rhode 
Island, Tennessee, Vermont, Virginia, West Virginia, Wisconsin 

Although it i s  r e c o gn i z e d  that rotary r i g s  do not make up 1 0 0  p e r 
c ent o f  the domesti c o i l  we l l  dr i l l ing equipment , the other type - 
n ame l y , cab l e  too l r i gs - - are confined to shal low -we l l  dri l l ing and 
do not dri l l  a s i gn i f i cant p e r c entage o f  e ither footage or w e l l s . 
Due to thi s fact and l ack o f  ac cur ate data on cab l e  too l r i gs , 
al l dr i l l ing  activ ity has b e en r e l ated to rotary dr i l l ing equip 
ment . 

The Reed Rig  Count i s  taken on a r e g i onal b a s i s  each year . 
The s e  r e g ions are c on s i stent with thi s  study ' s  inland r e g i on 
b r e akdown . Re ed a l s o  r ep o rts o f fshore r i g s  s epar ate ly , whi ch 
a l l ow s  b r e akout by the o ffshore r e g i ons u s e d  in thi s  study . Of 
parti cul ar inte r e s t  is  th e tota l exi sting r i gs and the i r  break 
down into r e g i on apd dri l l ing depth interval . I n  summary , th i s  
census provides  a count a s  to the number o f  r i g s  b y  geo grap h i c  
a r e a  b ro ken down by dri l l ing depth capab i l ity . 

A s e cond s our c e  o f  r i g  ava i l ab i l ity data i s  the Hughe s T o o l  
Comp any Weekly Rotary Rig  Counts . The Hughes Rig  Count , by  de f i 
n i ti on , inc lude s only ac tive r i gs " i n  the pro ce s s  o f , o r  i n  a 
p o s it i on to consume rock b its . "  Thi s  exc ludes r i gs  moving , f i s h ing , 
te sting , running p ip e , o r  otherwi s e  engaged in non - dr i l l ing opera 
t i ons . The Hughe s Rig Count i s  reported for each state o r  industry 
r e c o gn i z ed state sp l it ( Texas RRC , O ffshore , etc . )  and can the re 
for e b e  us e d  to r e l ate a c tive r i g s  to the we l l s  and fo otage dri l l ed 

3 2  



in e a ch o f  the p r ev i ous ly e s t ab l i s he d  r e g i ons . By relat ing the 
Hughe s a c ti ve count to the dep th inte rval bre akdown g iven in the 
Re ed Rig Count , it is p o s s ib l e  to obta in a Hughes  Rig Count for 
each depth interval as  s hown in the fol lowing fo rmula : 

Hughes Rig Count 
for Region To tal X 

Reed Rig Count for Dep th Interval 
Reed Rig Count for To tal Region 

Hughes Rig Count 
for Region Dep th 
Interval 

S ever al modi f i c at i on s  and checks were made on the Ree d  dat a to  
j us t i fy us e o f  the  above formul a .  A detai l e d  analys i s  o f  1 9 7 3  
data wa s c omp l e te d  t o  verify the a s s ump t i on that the dep th int er 
val d i s t r ibut i on o f  a c t i ve r i gs i s  propor t i onal to that of t o ta l  
r i g s . The ana ly s i s  s howe d  the as sump t i on t o  b e  val id . Comp l e t i on 
o f  the s e  c a l cu l at i ons , then , re sul ted in the Hughe s Rig Count 
bro ken down by depth int e rval for e ach o f  the 11 r e g ions . 

R i g  e f fi c i ency i nd i c e s  were then c a l culated by dividing the 
we l l s  and foo t a g e  data di s cus s e d  at the b e g inning of th i s  s e ct ion 
by the Hughe s  Ri g Count for each depth int erval in each reg i on . 
Thi s ga:v_e a we l l  p e r  r ig - year and fo o tage  p er r i g - year index to  be 
p l o t t e d  for 1 9 7 0  t hrough 1 9 7 3  and extrapo l a t ed thr ough 1 9 7 6 . The s e  
extrap o l at e d  ind i c e s  were then u s e d  i n  conj un c t i on wi th the r i g  
ava i l ab i l i ty ana lys i s  out l ined b e low to  g ive a de tai led  we l l s  and 
fo o tage p ro j e c t i on through 1 9 7 6 . 

Pro j e c t e d  Rig  Ava i lab i l i ty : 1974 -197 6 

Proj ect ing dr i l l i ng r i g  avai l ab i l i ty over the next 3 years  
requ i r e s  cons i derat i on o f  s evera l factors , inc luding current r i g  
l eve l s , new manufactur ing , exp o r t s  and r e t i rement s . Al s o , u t i l i z a 
t i on fact ors mus t b e  cons idered ; that i s , the numbe r  o f  r i gs 
ac tual ly mak ing ho l e  re l at ive to  the numb er cap ab l e  o f  dr i l l ing . 
Obv i ous ly , t h i s  ut i l i zat i on can neve r b e  1 0 0  percent due to r i g  
moves , r ep ai r s , f i s h i ng j ob s , we l l  c omp l e t ion , we l l  t e s t i ng , 
wa i t ing on c emen t , e tc . 

Cur ren t  r i g leve l s , shown in Tab l e  1 4  were de termined through 
analys i s  o f  Re ed Too l  Comp any and Hughe s Too l Comp any informat i on 
supp l emented by o ther s ourc e s  for o ffshore ar e as . Rig l eve l s  we re 
cate g or i z e d  in thr e e  manner s :  

( 1 )  Exi s t ing Rigs - - a count o f  a l l  r i gs  inc luding tho s e  us ed 
f or spare par t s  in order to ke ep other r i g s  operat ing . 
Thi s c ount t o t a l e d  1 , 8 5 0  r i gs  as of the end o f  1 9 7 3 . 

( 2 )  Wor kab le Rigs - - ca lculated b y  reduc ing the exi s t ing r i g  
count t o  account for tho s e  r i g s  b e l i�ved t o  have b e en 
cann ib al i z e d . For 1 9 7 3  s ome 1 1  percent o f  the "ex i s t ing 
r i g "  t o t al o f  1 , 8 5 0  were b e l ieve d  c annib a l i z e d  l e aving a 
t otal  o f  1 , 6 5 0  workab l e  r ig s  for the year . 

( 3 )  Ac tive Rig s - - a count o f  tho s e  r i gs ac tual ly maki ng hole  
at any g iven t ime . Th i s  i s , by d e f in i t i on , the  Hughes 
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Rig Count . The 1 9 7 3  acti v e  r i g  count av eraged 1 , 1 9 4 : 
a 7 3  p e r c ent uti l i z ation o f  the 1 , 6 5 0  wo rkab l e  r i g s . 

TABLE 1 4  
CALCU LATION O F  CURR ENT R IG  LEVE LS I N  T H E  UNITED STATES 

(End-of-Year 1 973) 

Number R igs 

CATEGORY 1-EX ISTING RIGS 
Reed Count, August 1973 

>3M-Depth Capabi l ity 
<3M-Depth Capabi l ity 

New Construction, August-December 

Total Existing R igs 

CATEGORY 2-WO RKABLE RIGS 
Adjustment for Rigs "Stacked i n  Yard" as shown in Reed Count 
Adjustment for Rigs "Stacked on Location" - Total of 2 1 1  shown in Reed Count 

Total Adjustment* 
Total Workable Rigs (End-of-Year) 

CATEGORY 3-ACTIVE RIGS 
Hughes Count (Annual Average) for 1973 is 1,194 Active Rigs. 

Total Active Rigs 
. . . Active Rigs 1,194 

Ut1hzat10n Factor 
= Workable Rigs = 1•635 = 

73 percent 

(Annual Average) 

1,767 
57 
26 

1 ,850 

-83 
- 1 17 

-200 
1 ,650 

1 , 194 

*This adjustment is based on judgments by industry representatives and various individuals in the dril ling segment of the industry. 

Category 1 (Ex i s ting Ri gs ) s e rves no purp o s e  other than to 
show a l l  e x i sting r i g s  are not nece s s ar i ly workab l e . Category 2 
(Workab l e  Ri g s )  ha s b een adj usted through th e f o recast p e r i o d  for 
new constructi on , exp o rts  and r eti rements . Category 3 (Active 
R i g s ) invo lve s  the ut i l i z ati on o f  th e wo rkab l e  r i g s  and it i s  th i s  
count that was r e l ated t o  h i s tor i c  data to ca l culate r i g  p er fo r 
mance ind i ce s ; th at i s , w e l l  pe r r i g - ye ar and footage p e r  r i g -ye ar 
for the e stab l i s hed depth i nterva l s . 

Change s in wo rkab l e  r i g  l eve l s  through the s ho rt - r ange pe r i o d  
a r e  s hown in Tab l e  1 5 .  I nformat i on from r i g  manufacture r s  show 
new manufacturing w i l l  produce 1 3 5  r i g s  in 1 9 7 4 , increas ing to 
1 7 8  r ig s  in 1 9 7 6 . Ab out 5 0  o f  the s e  r i g s  w i l l  be us ed e a ch ye ar 
to equ ip new mob i le o f f s ho r e  r i gs , the l ar g e s t  p e r centage o f  which 
w i l l  wo rk in fo re i gn water s .  Some exports o f  the remai ning manu 
facturing cap ab i l ity w i l l  further reduce total r i gs  remaining i n  
the Un ited Stat e s  to 5 9  i n  1 9 7 4 , increas i ng t o  7 0  in 1 9 76 . As 
. s hown in Tab l e  1 5 ,  the s e  have b e en broken down b etween o ffshore mo -
b i l e , o ffshore p l atform r i g s  and l and . Attr ition i s  a c omb inati on 
o f  wear out and c atastroph i c  o ccurrences  and i s  e st imate d at 1 . 5  
p e r cent p e r  y e ar . Th i s  r e duce s the net gain to the U . S . r i g  s up 
p ly for 1 9 7 4 ,  1 9 7 5 and 1 9 7 6  to 3 4 , 44  and 4 5 , r e s p e ctive ly . 
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TABLE 1 5  
U.S. R I G  AVAI LABI LITY, N E W  ALLOCATION A N D  WOR KABLE R IGS 

Projected 

1974 1 975 1 976 

Type and Number of New Rigs 
Manufactured in U.S. 

Offshore Mobile 49 50 50 
Remaining in U.S. 1 1  1 7  20 
Exported 38 33 30 

Fixed 86 1 1 2 128 
Remaining in U.S. 48 52 50 
Exported 38 60 78 

Total New Rigs Manufactured 1 35 1 62 1 78 
Distribution of New Rigs 
Remaining in U.S. 

Offshore Mobile 1 1  1 7  20 
Platform 7 8 9 
Land 4 1  44 4 1  
Total Remaining in U.S. 59 69 70 
Less: 25 25 25 

Attrition 
Offshore 2 2 2 
Platform & Land 23 23 23 

Net Rig Additions in U.S. 34 44 45 

Thi s summary of chang e s  in wo rkab l e  r i g  l eve l s  invo lves 
s ev e r a l  a s sumption s . With the cur rent acc e l e r ating demand for 
o f f shore  r i g s , it i s  worthwh i l e  to revi ew the as sumptions r e g arding 
the fore c a s t  domes t i c  supp ly of the s e  r i g s . For the s hort - r ange 
p e r i od , mob i l e r i g s  b e ing constructed in  the Unite d States and not 
a l r e ady c ommitted to fore ign s ervi c e  were as sume d to r emain in the 
Un ited Stat es . Th i s  a s s umption affects only a few r i g s  and i s  
supported b y  the c urr ent incr e a s ed dome st i c  o ffshore l e a s ing p o l i cy 
and incre as ed crude p r i c e s . I t  wa s further as sume d that no mob i l e  
r ig s  curr ently op erat in g  in fore i gn ar eas  wi l l  return t o  the Un ite d 
Stat e s  dur in g  the f orec ast p er i o d . Thi s  a s s umpti on i s  s upported 
by the curr ent h igh i nte r e s t  in fore i gn o ffshore are a s , large 
amounts o f  fore ign unexp l o r ed acreage under l e as e , and po s s ib l e  
tax c on s e qu ence s fo r r ig s  r eturning from fo r e i gn areas . For l and 
r i g s , th e p o s s ib i l ity of increas ing the numb er of dr i l l ing r i gs  
ex i s t s  thr ough c onve rting l arge workover rigs  to  perfo rm sha l l ow 
dr i l l ing op e rations . Whi l e  it i s  imp o s s ib l e  to quanti fy the degree 
to whi ch this may o ccur , it is  n ot b e l i eve d to s i gni f i c antly affect 
�he dr i l l ing  p r o j ecti on . Al s o ,  we l l  s e rvi cing activity leve l s  are 
curr ently at near - r ecord l eve l s , the reby requi r ing ful l  uti l i z ation 
of thes e r i gs , a lthough for fewe r hours per day than if p e r forming 
dr i l l in g  op erat i on s . 
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Tab l e  1 6  s hows the current U . S .  r i g s  c omb ined with e stimated 
net additi ons for  the 1 9 7 4 - 1 9 7 6  per iod . To convert avai lab l e  r i g s  
to active r i g s  (Hughes R i g  Count) , i t  wa s e s timated that 8 6  p e r cent 
o f  ava i l ab l e  r i g s  c ould b e  1 'making ho l e "  at a g iven time in 1 9 7 4 . 
Thi s uti l i z ation facto r was increas e d  to 8 7  percent in 1 9 7 5  and 1 9 7 6. 
The r e s ults fo r tota l active r i g s  in 1 9 7 4 , 1 9 7 5  and 1 9 7 6  wou l d  b e  
1 , 4 4 0 , 1 , 4 8 0  and 1 , 5 2 0  r e s p e ctively . 

Category 

Existing Rigs 
Workable Rigs, 

End-of-Year Level 
Annual Average Level 

Utilization Factor, Percent 
Active Rigs, Annual Average 

TABLE 1 6  
U.S. R IG  AVAI LABI LITY 

Historical 
1973 

1,850 

1,650 
�1,635 

73 
1, 194 

1 974 

1,684 
1,667 

86 
1,440 

Projected 
1975 

1,728 
1,706 

87 
1,480 

1976 

1,773 
1,75 1 

87 
1,520 

S imi lar b r e akdowns fo r each r e g i on we r e  made cons ider ing 
exi sting and active rig s within each r e g i on . The s e  r i g  bre akdowns 
were furthe r subdivided by dri l l ing depth interval compatib l e  with 
the pr evi ous ana lys i s  o f  h i sto r i cal data . Uti l i zation factor s  
var i e d  from r e g ion to reg ion bas e d  o n  h is to r i c a l  active/wo rkab le 
re l ati onships with the overa l l  U . S .  uti l i z ation facto r averaging 
8 6  p ercent for 1 9 7 4  and 8 7  percent for 1 9 7 5  and 1 9 7 6 . No individual 
reg ion uti l i z ation facto r was a l l owed to average mo re than 9 2  p e r 
cent . Thi s  max imum percentage was b a s e d  on a n  average o f  8 percent 
"non - dr i l l in g "  t ime whi ch i s  required fo r r i g  move s , rep a i r s , etc . 
Uti l i z ation facto r s  for o ff s hore areas we re  l imited to a max imum o f  
8 0  p e r c ent due p r imar i l y  t o  l o g i st i c s  prob l ems . Al s o , uti l i z ati on 
facto r s  for Ala s ka and Pac i fi c  Offshore r e g i on s  were as sumed s ince 
rec ent h i s to ry is not b e l i eved rep r e s entative o f  futur e activity . 

The proj e ction o f  r i g  ava i l ab i l ity in the United States ( s e e  
Tab l es 1 5  and 1 6 ) was der ive d through contacts with the r i g  manu 
factur ing indu stry . It  i s  rec ogni z e d  that chang es  in the e conomic 
and p o l itical  c l imate wi l l  influenc e the actual output of r i gs 
and obv i ous ly th e di str ibution of tho s e  r i gs . The tab l e s  do s how , 
however , a p r o j e cted a l l o c ati on and uti l i z at ion o f  dome s t i c  r i g s  
b a s e d  on t h e  b e s t  informati on avai lab l e  and r e as onab le as sumpti ons 
for the 1 9 7 4 - 1 9 7 6 p e r i o d . 

Proj ecte d  We l l s  and Fo otage : 1 9 7 4 - 1 9 7 6  

Proj ecte d we l l s  and footage were c a l culate d by multip ly ing 
the we l l s  and footage ind i c e s  adj usted for the as sume d high r i g  
uti l i z ati on , by  the r i g  avai l ab i l ity l evel s . The s e  ind i c e s  were 
cal cul ated for each r e g i on and depth interval . Total U . S .  proj ec -
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ti ons we re  obta ined by s umming the appro p r i ate depth interva l and 
r e g i o na l  r e sults . 

Tab l e  1 7  s hows the proj ected we l l s  and footage , both succ e s s fu l  
and uns uc c e s s fu l , for the Un ited State s ,  a s s uming r i g  ava i l ab i l ity 
as  the only constra int . I n  add iti on to new we l l  dr i l l ing , a sma l l  
numb e r  o f  " o l d  we l l s  dri l l ed deep e r "  were inc luded to arr ive at 
tota l we l l  and fo otage p r o j ecti ons . Deta i l e d  reg i onal data by depth 
inte rva l are shown in App endix D for new we l l  dr i l l ing . As s hown 
in Tab l e s  1 5  and 1 6 , mo s t  o f  the proj e cted dr i l l ing growth over 1 9 7 3  
l eve l s  could b e  real i z ed in 1 9 7 4  through increased  ut i l i z ation o f  
ex i s ting r i gs . With a n  ex i s ting r i g  supp ly i n  exc e s s  o f  1 , 6 0 0  r i g s  
and manufactur ing capab i l it i e s  o f  1 4 0 - 1 8 0 r i g s  p e r  year ( o f  wh ich 
5 0 - 6 0  p e r c ent are exported and about 1 5  p e rc ent are requ i red to 
o f f s et attr ition ) , add itions to the overal l dome stic rig supp ly for 
the s ho rt- range p e r i o d  wi l l  be r e l ative ly sma l l . Al s o , ave rage 
we l l - depths are exp ected to continue the hi sto r i c a l  increa s e  after 
1 9 7 4  the r eby reduc ing the average numb er of we l l s  each r i g  c an dr i l l  
annua l ly . 

TABLE 1 7  
TOTAL WE LLS AND FOOTAGE-ASSUMING D R I L L I NG R I GS AS T H E  ONLY CONSTRAI NT 

Wells 
New wel ls 
Old wel ls  dri l led deeper 

Total wells 
Successfu I wel ls 
Percent successful wells* 

Footage (Mill ion Feet) 
New wel ls 
Old wells dril l ed deeper 

Total footage 
Successfu l footage 

Historical 
1 973 

27,023 
528 

27,551 

1 38.4 
.5 

1 38.9 
84 

1 974 

33,700 
300 

34,000 
21 ,200 

62.5 

1 70.8 
.3 

1 71 . 1  
1 01 

Projected 
1 975 1 976 

33,700 34,000 
500 500 

34,200 34,500 
2 1 ,400 21 ,600 

62.5 62.5 

1 74.3 1 78.3 
.5 .5 

1 74.8 1 78.8 
1 03 1 05 

*Although a 62.5 percent success ratio is estimated for the projected period, the rapidly changing operating and economic 
conditions may cause this factor to vary between 6�5 percent. 

With th e rap i d  change s  in dome s t i c  operating and economi c c on 
dit i on s , i t  i s  r e c o gn i z e d  the over a l l  we l l  s ucce s s  ratio - - that i s , 
th e p e r c ent age o f  th e we l l s  dr i l l ed that wi l l  be productive - -may 
vary con s i derab ly from h is to r i ca l  l eve l s .  I t  i s  not yet c l ear  i f  
the i ncreas ed p r i c e s  w i l l  r e s ult in  a d i s p roporti onate inc r e a s e  
in  e ith er deve l opment o r  exp lo ratory typ e dr i l l ing . Should e ither 
o f  the s e  oc cur , s ome fluctuation i n  the succe s s  r at i o  would b e  
exp ect ed . A succ e s s  r at i o  o f  6 2 . 5  p e r c ent was us e d  in th i s  
ana ly s i s  (cons i stent with exp e r ience ) ,  s ince real i st i c  e s timat e s  
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o f  s uc ce s s  ratio s  range between 6 0 - 6 5  p ercent . Whi l e  the 
succe s s  rat i o  a s s umption is not cr itical to the dri l l ing fo r e cast 
outl ined in th is  s e ction , it is  c r iti cal in dete rmining the tubular 
goo ds requ i r ements outl ined in Chapte r Tw o .  

Longe r - Range Aspe cts of Mate r i a l s  and Manp owe r Requirements 

The i mp o rtance of a s ub stanti a l  exp ans ion of industry manu 
factur ing cap ab i l i ty ind i c ated by the s hort - r ang e study w i l l  be 
r e al i z e d  only if manufacturers ar e as sured that Gove rnment p o l i c i e s  
wi l l  n o t  inh ib it a continued demand f o r  the c apac i ty . The r e for e , 
the lon g - range need  for exp anded equipment manufactur ing cap ab i l ity 
h as b een examined . Long - r ange proj e ctions can on ly b e  dire ctional 
and are s ens itive to a var iety of a s s umption s . For examp l e , 
G overnment a ct i ons in the ar e as o f  pr i c e  contro l s  o r  exce s s  p r o f its 
tax could s ub stan t i a l l y  l imit i ndustry activity r e s ult ing in l ittl e 
or no r equi r e d  exp ans i on o f  manufactur ing c apab i l ity . Thus , the 
as sumpti on of an attr active e conomi c c l i mat e for the petro l eum in 
dustry i s  a ne ce s s ary prerequi s ite for vendor s  to the pe tro l eum 
industry to p ro j e ct l ong -term expans i on rate s . The Admin i s tration 
has enun c i ated a goal  o f  independence in ener gy by 1 9 8 0 , and in 
sp ite o f  pre s ent unc e rta int i e s  in Was h ington , it i s  a s sumed that 
it w i l l  b e  imp l emented b e c aus e o f  nati onal s e l f - interest , both 
p o l iti c a l  and e conomi c . 

With the as sumption that the United States woul d  work towards 
the long - r ange g o al o f  s e l f - suffi c i ency , Cas e I of the 1 9 7 2 NPC 
r ep o rt , u . s. Energy O u tlo o k , was us ed as  a guide to future activity 
l eve l s . C a s e  I activity leve l s  are s upported by the NPC pub l i s he d  
e stimat es o f  r e ma in ing d i s c ove rabl e and producib l e  o i l  and are 
cons i s tent w ith current and short - r ange proj ecte d activity l eve l s  
(whereas  cur r ent activity l eve l s  al ready exceed tho s e  proj e cte d 
for Cas e s  I I  and I I I ) . F ina l ly , C as e  I o f  the NPC u.s. Energy 
Ou tlo o k study mo st near ly approaches s e l f - s uf f i c i ency l eve l s  for 
the United Stat e s  in 1 9 8 5 , although even unde r the h i gh - finding 
rate a s sumption o f  the U . S .  Energy Ou tlo o k  study rep ort , imp orts 
are sti l l  requ i r ed . 

I n  uti l i z ing  Cas e I to make proj e ctions , no attempt was made 
to proj e ct equipment requirements in  al l ar e a s  o f  the industry . 
Pr o j e ctions were made for the required numb er o f  dri l l ing r i gs and 
o ffshor e  p ro ducti on p latforms . However , the need for other items 
of equipment should genera l ly conform to the proj ections of r i g s  
and p l atfo rms and ar e vita l t o  reach the s e  proj e ctions . 

To c a l c u l at e  the Cas e I dri l l ing r i g  and p l atform requir ements , 
total  we l l s  and fo otage  data were a s s e mb l e d  for Total Un ite d State s 
and Offshor e Un ite d State s through 1 9 8 5 .  F i gures 4 and 5 s how the 
r e c ent footage hi story and p ro j ecte d footage for the Tota l United 
State s and U . S . Offshore , r e s p e ctively . 

As shown in  F i gure 4 ,  the short- range proj e ction for Tota l 
Un ited Stat e s  i s  s l i ghtly ab ove Cas e I in 1 9 7 4  but fa l l s  b e l ow 
Ca s e  I in 1 9 7 5  and 1 9 7 6  due to l ack o f  r i g s . The U . S .  O ffshore 
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p i ctur e i s  c on s i derab ly di ffe rent , as  shown in F igure 5 ,  whe re the 
short - rang e  p ro j e ct i on fa l l s  s ome 5 0  p e r c ent short of the Cas e I 
proj ected o f f s hor e footage . The annual i z e d  gr owth rate s for two 
p e r inds s hown on thes e f i gur e s  are f i r s t ; the pej i o d  from 1 9 7 6  
( s ho rt - rang e pro j e ct i on)  to 1 9 8 0 , and , s e cond , from 1 9 8 0- 1 9 8 5 . 
Thi s  i s  n e ce s s ary s in ce growth rate s (not ab s o lute footage ) are 
cons iderab ly h i ghe r b e fo r e  1 9 8 0 th an in the 1 9 8 0 - 1 9 8 5  p e r i o d . It  
should b e  noted that the growth rates  shown for  the 1 9 7 6 - 1 9 8 0  
p e r i o d  are tho s e  re quired to go from the 1 9 7 6 s hort- range proj ect i on 
to the 1 9 8 0  l eve l and do not con s ider the fact that the 1 9 7 6  s hort
range l eve l is  b e low the 1 9 7 6 NPC Case I leve l . I n  oth e r  words , 
the gr owth rat e s  shown are tho s e  required to reach the Cas e I 
l eve l by 1 9 8 0  ( even though footage dr i l l e d  wi l l  fa l l  con s i de r ab ly 
s ho rt o f  th e NPC Ca s e  I in the 1 9 7 6 - 1 9 7 9 p er iod) . 

To c ompute r ig s  required to dr i l l  the footage shown in 
F i gur e s  4 and 5 ,  the fo otage  dr i l l e d  per r i g -ye ar was as sumed ( con 
s i st ent with e xp e r ience and proj e cted average wel l - depth )  and 
r equired r ig - years were  cal culated . The overa l l  r i g  uti l i z ati on 
factor wa s a s s umed to rema in in the 8 5  percent rang e , wh i l e  the 
U . S .  Offshore factor was a s s umed to be 8 0  p e r c ent . Wor kab le r i g s  
required we re  then calculate d through 1 9 8 5 ,  and a r e  s hown graph i 
c a l l y  in F i gu r e  6 ,  for Tota l United State s ,  and in F i gur e 7 for 
U . S .  Offshor e . Again , annual i z e d  growth rate s shown are tho s e  
from 1 9 7 6  ( s ho rt - r ang e )  to 1 9 8 0 and from 1 9 8 0 - 1 9 8 5 .  As d i s -
cus s ed ab ove , the g rowth rate s hown for the 1 9 7 6 - 1 9 8 0  p e r i o d  i s  
that r equ i r ed t o  real i z e  the Cas e I l evel  b y  1 9 8 0  and fal ls  con 
s ide rab ly s hort o f  NPC Ca s e  I in the 1 9 7 6 - 1 9 7 9 p er i od . 

Whi l e  F i gur e s  6 and 7 s how requi r e d  growth in the dome s t i c  
r i g  supp ly , attrition and expo rts must a l s o  b e  cons idered in quanti 
fy ing requ i r e d  growth o f  dome s t i c  r i g  manufacturing capab i l ity . 
Attr ition o f  the exi sting r i g  f l e et was a s sume d to remain in the 
1 . 5  p e r c ent p e r  y ear range through 1 9 8 5 .  Attr ition of r igs  to be 
constructed afte r 1 9 7 &  was l imited to 3 - 4  r igs  p e r  year for cata 
stroph i c  l o s s e s . Whi l e  long - range r i g  expo rts are uncerta in at 
b e s t ,  it i s  b e l i eved that 5 0  p ercent export of new r i g s  is a reason
ab le a s s umption . (Recal l ,  the s ho rt- rang e p ro j ection s hows exports 
to be 6 0  p e r c ent of new r i gs . )  

With the s e  a s sumpti ons , growth rate s in r i g manufactur ing ca 
pac ity requ i r e d  to reach Cas e I dr i l l ing proj ecti ons by 1 9 8 0  and 
1 9 8 5  were computed .  Mo re  than 3 0  p erc ent p e r  year ( 3 2  perc ent p er 
year cal culate d )  expans i on i s  requ ired to reach Cas e I ( 2 , 4 0 0 work 
ab l e  r i g s )  by 1 9 8 0 .  A mo re  reas onab l e  expans i on rate o f  1 0 - 1 5  p er 
cent p e r  year ( 1 1  p erc ent per year calculated) would result in 
adequate rig c apac ity ( 2 , 9 0 0  workab l e  r ig s ) for Ca s e  I proj ections 
in 1 9 8 5 .  I n  no cas e do the l eve l s  o f  new r i g s  required make up the 
shortfa l l  o f  dri l l ing  in the years that activity did  not reach Cas e I 
l eve l s  ( fo r  examp l e , s e e  F i gure 6 for 1 9 7 6 ) . I n  view o f  the fo rego ing , 
manufacture r s  o f  r i gs should b e  encouraged to exp and the i r  cap ab i l ity 
qui ckly , with the a s s uran ce o f  h i gh l eve l s  o f  demand for the entire 
p e r i o d  cove r e d  by  thi s  proj e ction . 
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P l a t form requ i r emen t s  were c a l cu l a t e d  b a s e d  on thr e e  c r i t e r i a : 
( 1 ) the t o t a l  numbe r  of  wel l s  d r i l l ed ; ( 2 )  an a s s ump t i on o f  what 

p e r c entage of the s e  we l l s  wou ld be dr i l l e d  from n ew p l a t fo rms , i . e . , 
p l at forms ins ta l l e d  in the previ ous 1 year p e r i o d ; and ( 3 )  an as 
sump t ion regard ing the s i z e  o f  the p l a t fo rm ,  i . e . , numb er o f  we l l s  
p e r  p l at fo rm .  D i r e c t i ona l ly ,  b o t h  the p e r c entage o f  we l l s  dr i l l ed 
from new p l at forms and the numb e r  o f  we l l s  p e r  p l a t fo rm w i l l  in 
c r e as e a s  the indus try move s to  deeper water s . I t  was as sumed that 
the p e rc entage o f  wel l s  dr i l l e d  from new p l a t fo rms would increase  
from s ome 30  p e r c ent  at  p r e s ent t o  50  p ercent in 1 9 8 5 ,  wh i l e  the 
s i z e  of p l a t fo rms would inc rease  from 9 - 1 0 we l l s  per p l at fo rm at 
p r e s ent to  1 7  w e l l s  p er p lat form by 1 9 8 5 . The s e  as sumpt ions when 
app l i ed to the numb e r  of new wel l s  requ i r ed for Ca s e  I o f f s hore  show 
p l at fo rm bu i l d ing capacity woul d have t o  exp and s ome 2 0  p ercent  per  
year to  reach the l eve l of  Case  I by 1 9 8 0 . A mo re reas onab l e  growth 
rate o f  1 0 - 1 5  p e r c ent p e r  ye ar ( 1 2  p ercent p e r  year c a l culated)  
wou l d  r e s u l t  in r eaching Case  I dr i l l ing rate proj e c t i ons in 1 9 8 5 . 
The ab s o l ute demand for p l at fo rms in the 1 9 8 0 - 1 9 8 5  p e r i o d  i s  p r o 
j e c t e d  t o  be hi gh and , a s  i n  the c a s e  o f  dr i l l ing r i g s , manufac 
tur ers  and fab r i c at o r s  shou l d  be encouraged t o  expand their  fac i l 
i t i e s  quickly . 

P l a t form fab r i cat ion capab i l i ty i s  p r imar i l y  c ontro l l ed by the 
tons of s t e e l  p e r  year ut i l i z ed in fabr i c at ing p l at forms . Con 
s equent ly , t he p ro j ected  p l at fo rm d emand growth rates are probab ly 
on the c ons e rva t ive s i de as the t onnage per  p l a t form i s  exp ec t ed t o  
increas e w i t h  t ime , bas ed on the fo l l owing obs ervat i ons : 

• The numb e r  o f  wel l s  per  p l a t fo rm wi l l  increase  by 1 9 8 5 , 
there by r equ i r ing s omewha t l ar g e r  p l a t f orms . 

• Leas ing has commenc ed in the Cont inent a l  S l ope of the 
Gul f  of Mex ico  and is  p l anned for deep wa t er off Southern 
Ca l i fo rn i a . Tonnag e  p e r  p l at form s i gn i fi c ant ly increas e s  
w i th deep wa t er . 

• Har s h  env i ronmen t s  such a s  the Gu l f  o f  Alaska wi l l  requ ir e  
app rec i ab ly more s t e e l  tonnage p e r  p l at form than indus try ' s  
curr ent d e s i gns for the Gu l f  o f  Mex i c o . 

I t  i s  d i f f i cul t to  quant i fy the e ffect o f  the above fact o r s  
s i nce i t  i s  not known what o ffsho r e  areas  wi l l  b e  o ffered f o r  l e as ing 
o r  whe r e  d i s c over i e s  wi l l  o ccur . Howeve r , the c omp o s i t e  e ffe c t s  of 
t he s e  fac t o r s  could  require  a doub l ing of the proj e c t ed growth ra tes  
in p la t form fab r i c a t i on capab i l i ty .  

The s e  ca lcul a t i ons o f  r i g  and p l a t fo rm requirement s are not 
p r e c i s e ,  but show the order of  magni tude o f  exp e c ted future activ i ty 
fo r the p e t r o l eum indu s t ry bas ed on p l aus i b l e a s s ump t i ons . I t  i s  
b e l i eved the s e  a s s ump t ions a r e  s omewhat cons ervat ive and r i g  and 
p l at form d emand may actua l ly be g r e a t e r  t han r e s u l t s  in thi s exe r 
c, i s e  ind i c a t e . For  examp l e , o ff s ho r e  l ea s ing requi rement s f o r  NP C 
C a s e  I are  in the range o f  2 - 5  m i l l i on acre s p e r  year , wh ich may 
p rove t o  b e  l ow in v i ew o f  the I nt er i o r  Department ' s  t entat ive p l ans 
for s ub s t an t i al l y  greater  o ffer ings of  o f f sho re  acreag e . Al so , 
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equipment growth rat e s  shown are tho s e  j us t  to  r e a c h  NP C Case  I 
act ivity l eve l s  by 1 9 8 0  o r  1 9 8 5 ,  and Ca s e  I act ivity (with the h i gh 
f ind ing rat e s ) d o e s  not result  in Uni t e d  States  energy s e l f -
suf f i c i ency - : even b y  1 9 8 5 .  

' 
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Chap t e r  Two 

TUBULAR STEEL 

I NTRODUCTI ON 

Tubular g o o d s  demand proj e c t i on s  for the 1 9 7 4 - 1 9 7 6  p e r i o d  were 
b a s e d  on h i s t o r i c a l  s t at i s t i c a l  data for 1 9 7 0 - 1 9 7 3  and the ac t ivity 
forec a s t s  deve l op e d  in Chap t e r  One wh ich a s sume max imum ut i l i z a t i on 
of a l l  wor kab l e  dr i l l ing r i g s . 

Pro j ect ions o f  supp ly ava i l ab i l i ty were det ermined from info r 
ma t i on obta.ined from ind ividual supply c omp an ie s , Dep ar tment o f  Com 
me rce monthly reports  o f  exp o r t  and imp o r t  s h ipment s ,  and indus try 
exp e r ience with s up p l y  s ource s . 

DEF I N I T I ON 

Tubul ar G o o d s : Inc l ude l i n e  p i p e �  casing s e t  i nt o  the  w e l l  
b o r e  and tubing hung i n s i de the  casing thr o ugh whi c h  hy dro carbons  
f l o w  o r  are p ump e d  fro m  the r e s e r v o i r  t o  t h e  s urfa c e . They  a l s o  
i n c l ude dri l l  p i p e u s e d  in dri l l ing o p e r a t i o n s . 

F I ND I NG S  AND CONCLUS I ONS 

Tubular goods  are and wi l l  c ont inue to  be in t i ght supp ly 
through 1 9 7 5 .  Sho r tage o f  high s trength c a s ing wi l l  cont inue as a 
c on s traint after  t o t a l  tonnag e produc t i on equa l s  t o tal  t onnage de 
mand in 1 9 7 5 . Pr incipal  reas ons for thi s s i tuation are : 

• I nadequat e  growth in mi l l  output to meet the increas ing needs 
o f  p ip e  u s e r s  s ince the economi c s  o f  o i l  and gas produc t i on 
op era t i on s  have imp roved .  

• The need for  op erators t o  bu i l d  up an adequa t e  wo rking in
vent ory to support  inc r e a s e d  operat ions in the ab s enc e o f  
s t e e l  comp any s t o cks (o therwi s e  supp l i e s  would b e  suff i c i ent 
in 1 9 7 4 ) . 

• The r e s i dual e ffect s o f  p r i c e  contro l s  on t he s t e e l  indus try . 

• I n suf f i c i ent heat treat ing fac i l i t i e s  t o  manufacture needed 
high s t r ength p ip e  ( C - 7 5  grade and h i gher ) . 

P r e l iminary r ep o r t s  on f i r s t - ha l f  1 9 7 4  p e r formanc e are that ap 
proxima t e l y  7 5  m i l l ion fe et and 1 5 , 0 0 0  we l l s  were dr i l l e d . From this  
i t  i s  e s t ima t e d  t ha t  t o ta l  new we l l  dr i l l ing for the  year  will  b e  
1 6 0  m i l l ion f e e t  and about 3 1 , 8 0 0  ne� we l l s . Thi s  means that abo�t 
11 mi l l ion f e e t  ( 2 , 2 0 0  we l l s )  of dr i l l ing w i l l  be deferred in 1 9 7 4  
due large ly to tubu lar  goods s hortag e s  e a r ly i n  the year . The short 
age was no t s imp l y  in tonna ge but in tubu lar s t ee l ava i l ab l e  for 
consump t ion in the  n e e ded s i z e s , we i gh t s  and grade s . With the near 
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b a l ance betwe en tubu l ar goods and dr i l l  rig  ava i l ab i l i ty for the 
r ema inder of 1 9 7 4 and 1 9 7 5 , fur ther de ferral o f  dr i l l ing due to lack 
of tubular s t e e l  al one i s  exp e c t e d  t o  be smal l and canno t b e  quant i 
fi e d . 

The t i ght tubular goods s i tua t i on wh ich i s  pro j ected  through 
1 9 7 5  coul d  be part i a l ly r e l i eved by p o s i t ive acti ons of both users  
and manufacture r s . 

RECOMMENDAT I ONS 

The fo l l owing actions  are rec ommended to m1n 1m1 z e  s hortages  
of  o i l  c ountry tubu l ar goods  (OCTG ) , b o th shor t - and l ong - t e rm :  

• Us e r s  cas ing programs s hould b e  a imed t o  b a l ance the mo s t  
e f f i c ient des i gns (min imum we i ght ) aga ins t min imum numb er 
o f  s i z e s , w e i ght s and grade s . Such de s i gns mus t  always 
fo l l ow accep t e d  safety p rac t i c es and regulat ory requi re 
ment s .  

• The Ame r i c an Petrol eum I ns t i tute (AP I )  Commi t t e e  on Stan
dardi z a t ion of  Tubu l ar Goods  (Divis ion of Produc t i on )  should 
determine t he mo s t  effic i ent s i z e s , we i ghts  and grades  of 
cas ing ne eded by the dome s t i c indus try dur ing the next few 
years . Devel opment and rev i s i on o f  indus try c ons ensus 
s t andards is  ne c e s s ar i l y  a comp l ex p ro c e s s .  The task  woul d 
have to be g iven hi gh p r i o r i ty i f  the rev i s ed s t andards are 
to  be in e ffect in 1 9 7 5 . The greater p o t ent i a l  effect i s  
as  a long - range tubu lar s t e e l  con s e rvat ion measure . 

• S t e e l  c omp an i e s ' produc t i on o f  product mix ( s i z e , we i ghts 
and grade s )  s hou ld be programmed to mos t  e ff i c i ently emp l oy 
the ir  raw mat e r i a l  supp ly and p l ant  capac i ty ( including 
he at treat ing ) to meet the needs of the indu s t ry .  Thi s  
would inc lude rl i s cont inu ing produc t i on o f  a c ons iderab l e  
amount o f  s p e c i a l t y  p ip e  that requires  r e s our c e s  dis prop o r 
t i ona t e  to  t h e  b ene f i t s  ( i n  l i ght o f  t o ta l  needs ) , and re 
turn ing to produc t i on o f  s ome l ighter we i ght s ( e . g . , 4\ inch 
out s i de di ame t e r  [OD] , 9 . 5  l b s . p e r  foot and 5\ inch OD , 
1 4 . 0  l b s . per  foot cas ing )  that are adequate for app l ications  
where exc e s s  we ights are us ed to day b e caus e they are  a l l  that 
is ava i lab l e . 

D I SCUS S I ON 

As sump t i ons  and Gu i de l ine s 

Tubu l ar s te e l  for  purp o s e s  o f  thi s rep o r t  includes a l l  tubu 
l ar s t e e l  u s e d  by the o i l  and g a s  indus try for cas ing , tub ing , 
dr i l l  p ipe , to o l  j o in t s , dr i l l  co l l a r s  and l ine p ip e  required to 
d e l iver product ion to  the p o int of cu s tody trans fer of fluid  
hydroc arbons to  a p ip e l ine or other  transport ing agency . 

H i s to r i c a l  data for  we l l s  dr i l l e d  in 1 9 7 3  we re  bas ed on 
AP I data tape s ,  the 1 9 7 3  A nnua l Quar t e r ly R e v i ew of Dri l l ing 
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S t a t i s ti c s  (QRD S )  and the Jo in t  A s s o ci a ti o n  Surv ey (JAS)  pub l i shed 
j o in t ly by the AP I ,  I PAA and the M i d - C ont inent O i l  & Gas 
As s o c ia t i on . 

The number o f  we l l s  dr i l l e d  in each reg ion (re g i ons are 
s hown in F igur e 3 ,  Chap te r  One ) as we l l  as  the requ i red dep ths 
bre akdown was b a s e d  on the AP I dat a tap e s . We l l s  were  group e d  as 
p r o du c ing we l l s  and dry ho l e s  with no d i s t in c t i on made b e tween 
dev e l opment and exp l o ratory we l l s . 

Bre akdown o f  cas ing and tub ing into carb on and al l oy s t e e l  
was b a s ed o n  t h e  fo l l owing : 

• K - 5 5  and l owe r grade s - - c arbon s t e e l  

• C - 7 5  and hi gher grade s - - al l oy (h i gh s t reng th) s t e e l  

Al l dr i l l  p ip e , to o l  j o ints  and dr i l l  c o l l ar s  were cons ider e d  t o  
b e  a l loy s t e e l . Al l l ine p ipe  was cons idered to  b e  carb on s t e e l . 

S t e e l  r e qu i r ement graphs by g e ograp h i c a l  reg ions fo r cas ing 
and tub ing (Appendix E)  we re con s t ructed  u t i l i z ing computer  cas 
ing de s i gn p r o g r ams , qu ick des ign chart s , and data from typ ic al 
and actual de s i gn s  o b t ained from var i ous op erators , supp l i ers  and 
indu s t ry pub l i c at ions . F inal  curve s were dr awn us ing calcu l ated 
curve s and p lo t t ed p o ints repre s en t ing actual  ins t a l l at ions . 
Cu rve s fo r dry h o l e s  were c ons t ructed  by b ack ing out the p roduc 
t i on c a s ing and tub ing s t r ings  from t he p r o du c ing we l l  curve s .  
Re g i on lA ( O f f s ho r e  Alaska)  and Re g i on 2A (Offshore Pac i fic C o a s t )  
we re  group ed i n t o  a s ing le  grap h becau s e  o f  s im i l a r i ty of tubu l ar 
d e s i gn .  

Ba sed  on indus t ry p r ac t i c e s  the amount o f  s t e e l  u s ed for down - ho l e  
rep airs , re - dr i l l ing , deep en ing and cas ing rep a ir j ob s  was deve l 
op e d .  The value was app l i ed a s  a p e rcent t o  the t o t a l  numb er o f  
tons  o f  cas ing and tub ing consume d in new we l l s .  

Guide l ine s deve l op e d  from indu s t ry p r actice  for l ine p ipe  
were  as f o l l ows : 

• 3 , 0 0 0  we l l s  p e r  year p l aced on gas l i ft 

- - average inj e c t ion l ine 5 tons per  we l l  

• Serv i c e  we l l  inj e c t ion l ine s ( s e c ondary r e c overy and 
d i sp o s al ) 

- - average 9 . 3 tons p e r  l ine 

• O i l  we l l  f l ow l ine s : 

- - Re g ions 2 , 3 , 4 , 5 , 6 , 7 , 8 - - 5  tons p e r  we l l  ( average 2 , 6 4 0  
f e e t  of 2 - 3 / 8  inch OD , 3 . 7 5 lb s .  p er f o o t )  

- - Re g ions lA , 2A , 6A- - 3 0 t o n s  per  we l l  (average 6 , 0 0 0  
f e e t  o f  3 inch OD , 1 0 . 2 5 l b s . p e r  fo o t )  
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- - Reg i on 1 - - 7 0 tons p e r  we l l  ( average 5 , 2 8 0  fe e t  o f  
8 - 5 / 8  inch OD , 2 7 . 7  l b s . p e r  f o o t )  

• Gas we l l  f l ow l ines : 

- - Re g ions 2 , 3 , 4 , 6 , 7 , 8 - - 7  tons per  we l l  

- - Re g ion 5 - - 1 0 t ons p e r  we l l  

- - Reg ions lA , 2A , 6A- - 3 0  t ons p e r  we l l  

Cas ing and Tub ing 

S t at i s t i c a l  data for the year 1 9 7 3  were deve loped by tabulat 
ing we l l  c ount and dr i l l ed foo tage data by geographical  r e g i on and 
we l l - dep t h . Ge ographical  bre akdown was based on r e g i ons de f ined 
in Chap ter  One , F igure 3 .  We l l - dep th bre akdowns  u s e d  were 0 - 2 , 5 0 0  
f e e t ; 2 , 5 0 0 - 5 , 0 0 0  f e e t ; 5 , 0 0 0 - 1 0 , 0 0 0  feet ; 1 0 , 0 0 0 - 1 5 , 0 0 0  f e e t  and 
1 5 , 0 0 0  f e e t  and over ( s e e  Tab l e s  5 5 - 6 5 , Appendix E ) . 

The next s t ep was cons truc t i on o f  graphs o f  we l l - dep th v er s u s  
tonnage o f  cas ing and tub ing consumed in  dr i l l ing and comp l e t ing 
we l l s . For e ach reg ion , s eparate graphs wer e cons tructed for pro 
duc ing we l l s  and dry ho l e s . Each graph has curve s for carbon 
s t e e l , a l l oy s t e e l  and t o t a l  s t e e l . The s e  graphs are inc luded as 
F i gur e s  4 1 - 6 0  (App endix E ) .  

The graphs were used  with the h i s tor ical we l l  data (numb ers 
of we l l s  and average wel l - dep ths ) t o  det ermine cas ing and tub ing 
s t e e l  c onsump t i on for e ach we l l  typ e (produc ing we l l s  and dry 
ho l e s ) , g e o g r aphic reg i on and dep th brack e t  for new we l l s dr i l l ed 
in 1 9 7 3 . Cas ing and tub ing consume d  in s e rv ice  we l l s were s imi 
l a r l y  determined from the curve s us ing averag e  dep ths for s ervic e 
we l l s in e ach r e g i on . Tab l e  6 6  (Appendix E )  i s  an i temi z ed l i s t  
o f  s e rv ice  we l l  cas ing and tub ing consump t i on b y  g e ographical  
r e g i on . O i l  c ountry tubu l ar go ods used fo r maintenance purp o s e s  
in we l l s  dr i l l e d  p r i o r  to 1 9 7 3  we re determined from indu�t ry ex 
p e r i ence to average 4 p e rcent o f  the new we l l  consump t ion . 

As a further a i d  in de t e rmining tubu lar consump t i on trends , 
the consump t ion gr aph s  were u s e d  t o g e ther with AP I we l l s  and fo o t 
age dr i l l e d da ta t o  cal cu l ate t o t al tub ing and cas ing cons ump t ion 
for the ye ars 1 9 7 0 , 1 9 7 1  and 1 9 7 2 . The s e  f igur e s  are s hown in 
Tab l e  7 0  (App endix E ) . 

L ine P ip e  

O i l  and gas  we l l  c omp l e t ions f o r  1 9 7 3  were tabu l ated from the 
Quar t e r ly Re v i e w  of Dri l l i ng S ta t i s t i cs . Averag e s i z e , we ight and 
g r ade data we re o b t a ined from operators  and supp l ie r s . Us ing 
t he s e  s ourc e s  of informat ion to de termine ave rage f l ow l ine 
we ight s , l ine p ipe  consump t i on f o r  f l owl ine s  wa s de t erm ine d .  
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Gas l i ft equipment supp l i e r s  furn i shed the ir  e s t imat e s  o f  the 
numb er of we l l s  p l aced on gas l i f t  each year and the r e l a t ive g e o 
grap h i c a l  ac t ivi ty l eve l s . Thi s  informa t ion , a l ong w i th indus try 
exp e r i ence  on ave rag e gas l i ft l in e s , was us e d  to e s t ima t e  l ine 
p ip e  consumed in  gas l i ft dis tr ibut i on sys tems . 

S imi l a r l y  the numb er o f  s erv i c e  we l l s  dr i l l e d  in 1 9 7 3  a s  re 
p o r t e d  in  t he Quar t e r ly R e v i e w  o f  Dri l l ing Stati s t i c s  was u s e d  
a l ong wi th indus try exp er i ence o n  ave rage inj e c t i on l in e s  to  e s t i 
ma t e  l ine p ip e  consume d in s ec ondary re covery and d i sp o s a l  op era 
t i ons . Al though sma l l  quant i t i e s  were u s e d  for surface maint enance , 
l ine p i p e  u s e d  for  r ep lacemen ts dur ing 1 9 7 3  was cons i de r e d  to  b e  
s e condhand tub ing and p l a s t i c  o r  f ib e r g l a s s  p ip e . 

Dr i l l  P ip e , To o l  Jo ints and Dr i l l  Co l l ar s  

The consump t ion o f  dr i l l  p ip e , t o o l  j o in t s  and dr i l l  co l l ars 
was deve l op e d  as de s c r ibed in Chap t e r  Thr ee and pre s en t e d  in . Tab l e s  
2 4  and 2 5 .  The s e  f i gures are inc luded in Tab l e s  1 8  and 1 9 . 

Mi l l  Sh ipmen t s , Exp o r t s  and Imp o r t s  

The tub u l ar s t e e l  consumed in t h e  Uni t e d  States , imp or t e d  and 
exp o r t e d  and dome s t i c mi l l  s h ipment s  are inc lude d in Tab l es 1 8  
and 1 9 . F rom T ab l e  1 9  i t  can b e  no t e d  that in 1 9 7 3 , 1 1 . 1 t ons 

TABLE 18  
TUBU LAR STE E L  CONSUMED, I MPORTED AND EXPORTED-1 973 

(Tons) 

Item 

Tubing, Casing and Dril l  Pipe 
Tool Joints 
Dri l l  Col lars 
Line Pipe 

Total Tubular Steel Consumed 
Total Tubing, Casing and Dri ll Pipe shipped from 

American Mills 
Less Exports 
Shipped for domestic consumption 
Imports 

Less shipments to operator inventories 

Used from inventories, u nreported mil l  shipments, rejects, 
line pipe used as Oil Country Goods and use of 
secondhand pipe 

Total Tubing, Casing and Drill Pipe 

4 9  

Carbon Steel 

1,306,089 
0 
0 

131,975 

1 ,438,064 

High Strength Steel 

555,537 
8,019 

14,467 
0 

578,023 

Total 

1,861,626 
8,019 

14,467 
131,975 

2,01 6,087 

1 ,735,892 
197,611 

1,538,281 
162,246 

1,700,527 
267,000 

1,433,527 

428,099 

1 ,861 ,626 



TABLE 1 9  
DOMESTIC M l  L L  SHI PMENTS O F  01 L COUNTRY TUBULAR GOODS 

AN D TOTAL U.S. FOOTAGE D R I LLED 

Oil  Country Tubular Goods 
Shipped* (Thousand Tons) 

New Footage Drilled 
(Mil lion Feet) 

Tons of Oil Country Tubular Goods Shipped 
Per Thousand Feet of Hole Drilled 

1 968 
1 969 
1 970 
1971  
1972 
1 973 

1 ,388 
1 ,305 
1 ,2 1 9  
1 ,323 
1 , 1 72 
1 ,538 

149.3 
1 60.9 
142.4 
1 28.3 
138.3 
1 38.9 

9.3 
8.1 
8.6 

1 0.3 
8.5 

1 1 . 1  

*The Oil  Company Tubular Goods S hipped represents that shipped from U.S. m i l l s  for domestic consumption only. I t  does 
not include use from i nventories, imports, u nreported m i l l  shipments, rejects, line pipe used as oil  country goods, use of second
hand pipe, dri l l  collars, or tool joints. 

Item 

Casing and Tubing 
Line Pipe 
Dri l l  Pipe 
Tool Joints 
Dri l l  Col lars 

Total 

TABLE 20 
TUBULAR STE E L  CONSUMPTION-1 973 

(Tons) 

Carbon Steel 

1 ,306,089* 
1 3 1 ,975 

1 ,438,064 

High Strength Steel 

514.701 

40,836 
8,0 1 9  

14.467 
578,023 

*Includes 70,030 tons used for casing and tubing replacement for wells drilled prior to 1 973. 

Total 

1 ,820,790 
13 1 ,975 
40,836 

8,0 1 9  
1 4.467 

2,016,087 

o f  o i l  country tubu l ar good s were shipped from dome s t ic m i l l s  p er 
thou s and f e e t  o f  ho l e  dri l l e d .  Th i s  f igure i s  higher  than in 
p as t  years , re f l e c t ing s hipmen ts of mi l l  produc t i on p lus sh ipments 
from m i l l  s to c ks wh ich were located at the s t e e l  compan i e s  in 
trans i t  s tocking p o int s  due to chang ing inventory p ra c t ice s ; the 
trend toward deep e r  dri l l ing and al s o , p o s s ib l y , a shor tage of 
l ighter we ights in some p ipe  s i z e s . Mi l l  shipment f igur e s  were 
b a s ed on pub l i shed rep o r t s  of the Ame r i can I ron and Ste e l  Ins t i 
tute and export  and imp o r t  tonnag e s  were obta ined from the Depar t 
ment o f  Commer c e . 

The tonnage f i gur e for  the m i s ce l l aneou s  supp ly sourc e s  (use 
from inventory , unrep orted mi l l  shipments , un iden t i f i ed imports , 
re j e c t s , l ine p ip e  u s e d  as o il country goods and us e o f  s e c6ndhand 
p ip e )  is an adj u s tment factor  wh ich repr e s en t s  the d i fference b e 
twe en the c a l cu l a t e d  consump t i on of  tubu l ar g o o ds and the total  
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tonnage ava i l ab l e  for  dome s t i c consump t ion from rep o r t e d  dome s t i c 
m i l l  s h ipmen t s  and imp o r t s , l e s s  t he inc rease  in produc er inven
to r i e s .  The s e  m i s ce l l aneous s ourc e s  repre s ent a very imp o r t ant 
p ar t  ( 2 3  p er c ent )  of  the current o i l  country tubul ar goods supp ly . 

The t o t a l  1 9 7 3  tubu l ar s t e e l  consump t i on by typ e s  o f  tubu l ar 
g o o ds i s  i temi z e d  in Tab l e  2 0 . Cas ing , tub ing and l ine  p ip e  c o n 
sume d by g e o grap h i c  r e g ion f o r  new we l l s  dr i l l e d  i n  1 9 7 3  i s  in
c lude d in Tab l e  2 1 . . The s e  tonnag e s  are further bro ken down by 
vari o us we l l - dep th b r acke t s  within e ach region in Tab l e s  5 5 - 6 5  
(Ap pendix E )  . 

Proj e c t ions 

Ba s e d  on h i s tor i c a l  data and p r o j e c ted r i g  ava i l ab i l i ty , pro 
j e c t ions o f  t o t a l  and succ e s s fu l  we l l s  and fo otages  t o  b e  dr i l l e d 
in 1 9 7 4 ,  1 9 7 5  and 1 9 7 6  by geographi c r e g i on ( F i gure 3 ,  Chap t e r  One )  
and we l l - dep th bre akdown were e s t imate d  a s  di s cus s ed i n  Chap t e r  One . 
A s uc c e s s  rat io  o f  6 2 . 5  p e rcent  was us e d  in the calculat ions . Suc 
c e s s fu l  we l l s  we re i t emi z e d  as  o i l , gas and s ervi c e  we l l s . 

Tubular goods  c onsump t i on for the years 1 9 7 4 , 1 9 7 5  and 1 9 7 6  
was e s t imated by the s ame me thod u s e d  t o  de t e rmine consump t i on for 
1 9 7 3 . Us ing Chap t e r  One dr i l l ing p r o j e c t ions ( summar i z e d in Tab le  
1 7 ) , in c onj unc t io n  w i th the  graphs o f  we l l - dep th ver s u s  tonnage 
of ca s ing  and tub ing , proj e c t i ons  were made for consump t ion require 
ment s o f  cas ing and tub ing for each o f  the three years . S e rvice we l l  
p r o j e ct e d  consump t ion by r e g ions i s  de t a i l e d  in Appendix E ,  Tab l e  6 7 . 

NPC Region 

1 
1 A  
2 
2A 
3 
4 
5 
6 
6A 
7 
8 

Total 

TABLE 21  
CASING TUBING AND L INE  P IPE  CONSUMED BY GEOGRAPHIC R EGION 

FOR N EW WELLS D R I LLED IN 1973-
(Tons) 

Casing & TubiQ�g Line Pipe* 
Carbon Steel H igh Strength Steel Carbon Steel 

407 4,744 985 
809 1 ,3 1 2  249 

55,966 1 3,01 0  7, 1 42 
3,423 1 ,920 1 ,539 

1 21 ,491 1 5, 1 56 1 0, 147 
1 73, 1 85 47,901 1 8,749 
208,284 85, 1 54 24,467 
1 66,044 89, 1 5 1  19, 1 53 
1 5 1 ,475 1 44,673 14,844 
1 59,436 1 1 1 ,42 1 9,684 
1 95,539 259 25,0 1 6  

1 ,236,059 514,701 1 31 ,975 

*Al l  line pipe considered to be carbon steel. 

5 1  

Total 

6, 1 36 
2,370 

76,1 1 8  
6,882 

146,794 
239,835 
31 7,905 
274,348 
31 0,992 
280,54 1 
220,814  

1 ,882,735 



TABLE 22 
PROJECTION OF TUBULAR STE E L  REQU I REMENTS 

(Tons) 

1 974 
I tem Carbon Steel High Strength Steel 

Casing and Tubing 1 ,644, 1 1 5* 577,376 
Dri l l  Pipe 4 1 ,608 

Subtotal 1 ,644,1 1 5  618,984 
Tool Joints 8,5 18 
Dri l l  Collars 1 8,792 
Line Pipe 1 60,31 8 
Total 1 ,804,433 646,294 

1 975 
Item Carbon Steel High Strength Steel 

Casing and Tubing 1 ,699,998t 615,394 
Dril l  Pipe 43,939 

Subtotal 1 ,699,998 659,333 
Tool Joints 9,001 
Dri l l  Col lars 1 9,332 
Line P ipe 1 66, 1 7 1 
Total 1 ,866,169 687,666 

1 976 
I tem Carbon Steel High Strength Steel 

Casing and Tubing 1 ,757,887:j: 668; 1 04 
Drill Pipe 47,382 

Subtotal 1 ,757,887 71 5,486 
Tool Joints 9,704 
Dril l  Col lars 20,080 
Line Pipe 1 73,330 
Total 1 ,931 ,2 1 7  745,270 

* I ncludes 85,442 tons used for casing and tubing replacement in wells drilled prior to 1 974. 
t l ncludes 89,054 tons used for casing and tubing replacement in wells drilled prior to 1 975. 
:j: l ncludes 93,307 tons used for casing and tubing replacement in wells d ri l l ed prior to 1 976. 

Total Steel 

2,22 1 ,491 
41 ,608 

2,263,099 
8,5 18 
18,792 
160,318 

2,450,727 

Total Steel 

2,3 1 5,392 
43,939 

2,359,331 
9,001 
1 9,332 
166, 1 7 1 

2,553,835 

Total Steel 

2,425,991 
47,382 

2,473,373 
9,704 
20,080 
173,330 

2,676,487 

Line p ip e  consumed as  f l ow l ine s , g a s  l i ft l ines and s e rvice  
we l l  inj e c t ion l in e s  are e s t imated us ing the  s ame gui d e l ines as  we re 
us ed for 1 9 7 3  and are de t a i l ed by r e g ions  in App endix E ,  Tab l e  6 8 . 

Dr i l l  p ip e , t o o l  j o int and dri l l  c o l l ar c onsump t i on proj e c t i ons 
de t a i l e d  in Chapt e r  Three , Tab l e s  24  and 2 5  are incorporated in  
Tab l e  2 2 . 

Tubu l ar s t e e l  requi rement s for 1 9 7 4 , 1 9 7 5  and 1 9 7 6  are i tem 
i z ed in Tab l e  2 2 . As was done for 1 9 7 3 , a value o f  4 per cent o f  

5 2  



t he new we l l  consump t i on o f  cas ing and tub ing wa s included in the 
p r o j e c t i ons for rep l acements in we l l s  dr i l l e d  p r i o r  to that year . 

F o r e c a s t s  o f  m i l l  s hipments o f  o i l  c ount ry tubu l ar goods  for 
1 9 7 4 , 1 9 7 5  and 1 9 7 6  were furni she d by  the s t e e l  indus try and ar e 
the b e s t  e s t imates ava i l ab l e  at th i s  t ime . 

Bas ed on D epartment o f  Commerce f i gures  wh ich indicated  an 
ave rage exp o r t  tonnage o f  2 5 , 0 0 0  tons p e r  month o f  o i l  country 
tub u l ar s t e e l  for the f i r s t  3 months of 1 9 7 4 , annual exp o r t  t on 
nage f o r  the next 3 ye ars  was e s t imated t o  rema in cons tant at 
3 0 0 , 0 0 0  tons per year . 

Imp o r t  tonnag e s  from the Department o f  Commerc e f o r  the f i r s t  
3 months o f  1 9 7 4  indicate  an average s hipment o f  2 5 , 0 0 0  t ons p e r  
quar t e r . An annua l imp o r t  f i gure o f  1 0 0 , 0 0 0  tons p e r  year wa s 
u s e d  for e ach o f  the next 3 ye ar s . 

Tab l e  2 3  p res ent s a summar i z e d o i l  country tubular s t e e l  supp ly 
and demand four - year h i s t o ry and p ro j e c t ions for t he years  1 9 7 4 , 
1 9 7 5  and 1 9 7 6 .  The s e  p r o j e c t i ons are b a s e d  on the dr i l l ing o f  
3 4 , 0 0 0 ,  3 4 , 2 0 0  and 3 4 , 5 0 0  we l l s , r e s p e c t ive l y , in 1 9 7 4 , 1 9 7 5 ,  and 
1 9 7 6 ,  a s s uming dr i l l ing r i g  ava i l ab i l ity as the p r imary cons traint  
a s  d i s cus s ed in Chap t e r  One . Thi s  tab l e  indicates  the  s upp ly of  o i l  
c ountry tubu l ar goods  t o  b e  shipped from dome s t i c  mi l l s  a s  2 , 1 0 6 , 0 0 0  
( inc luding 1 5 0 , 0 0 0  out o f  inventory ) , 2 , 3 1 7 , 0 0 0  and 2 , 4 3 2 , 0 0 0  tons 
r e s p e c t ive l y , for the years  1 9 7 4 , 1 9 7 5  and 1 9 7 6 . The s e  f i gu r e s  
rep r e s ent annual  inc re a s e s  in mi l l  sh ipmen ts o f  2 1 . 3  p e r c ent in 1 9 7 4 , 
1 0  p e rc ent in 1 9 7 5  and 5 p e rcent in 1 9 7 6 .  

The chang ing inven t o ry s ituat ion has p l ayed a maj or  r o l e  in the 
app arent s harp incr e a s e  in s h ipment s  of o i l  country g o o ds from the 
s t e e l  mi l l s  in 1 9 7 3  and 1 9 7 4 . Dur ing the l a t t e r  part o f  1 9 7 3 , the 
s t e e l  compan i e s  b e gan to l iquidate t he " in trans i t "  or  "down r iver "  
s t o cks  wh ich had for s everal  ye ars b e en r e l a t ive ly s t ab le  i n  the 
range of 4 5 0 , 0 0 0 - 5 5 0 , 0 0 0  t ons . As s t e e l  comp any s t ocks were re 
du ce d , i t  became n e c e s s ary for o i l  op erators  t o  incr e a s e  the ir in 
ventor i e s  in o r de r  t o  operate in an e f f i c i ent and prudent manner , 
and mainta in a tubu l ar av a i l ab i l i ty cons i s t ent wi th the ir a c t iv i ty 
l eve l . To accomp l i s h  thi s goal , i t  has b e en n e c e s s ary to route 
p ar t  of the mi l l  sh ipment s into op erator inventor i e s . Indu s t ry 
e s t ima t e s  ind icate  t hat s t e e l  c omp any s to cks wi l l  be r e duced to 
the min imum l eve l o f  app roximate ly 5 0 , 0 0 0  t ons by m i d - 1 9 7 4  and 
t hat o i l  comp any inven tor i e s , app roxima t e ly 3 6 7 , 0 0 0  tons at the 
end of 1 9 7 3 , wi l l  increase  to 7 0 0 , 0 0 0  and 9 5 0 , 0 0 0  tons , r e sp e c 
t ive ly , a t  the end o f  ye ars 1 9 7 4  and 1 9 7 5  b e fore l eve l ing o f f  at 
app r o x imat e ly 1 , 0 5 0 , 0 0 0  t ons  dur ing 1 9 7 6 . The higher inventory 
l eve l s  o f  operators  a s  compared w i th t he p r ev i ous s t e e l  m i l l in
vento r i e s  r e f l e c t s  t hat as  the  number o f  s to c king p o int s increas e ,  
the r equ ired aggregate inventory inc r e a s e s  d i sproport i onat e l y  t o  
ma int a in a g iven l evel  o f  dr i l l ing ac t iv i ty . Add i t i ona l ly ,  s ince 
t he l evel  of act iv i ty has mat e r i a l ly increa s ed in 1 9 7 4 , invent o r i e s  
nec e s s ary f o r  add i t i on a l  r i g  act iv i ty mus t  increa s e . 
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TABLE 23 
OIL  COUNTRY TUBULAR STEEL SUPPLY AND DEMAND PROJECTION-CASI NG, TUBING 

AND DR I LL P IPE FOR DOMESTIC DRI LLING 
(Thousand Tons) 

Historical Projected 
1 970 1 971  1 972 1973 1 974 1 975 1 976 

Demand (Calcu lated consumption for H istory 
and Outlook Task Group Projection Based 1 ,874 1 ,662 1 ,8 1 6 1 ,862 2,263 2,359 2,473 
on Maximum R ig Util ization) 

Supply 
-----sFilpped from U .S. M il ls Production 1 ,307 1 ,404 1 ,277 1 ,436 1 ,956 2,3 1 7 2,432 

Plus shipments from U .S.  M i l l  I nventory 300 1 50 
Less exports (88) (81 ) (95) (198) (300) (300) (300) 
Plus imports 1 09 1 57 1 58 162 1 00 100 100 

New Oi l  Country Tubular Goods (OCTG) 
available for domestic consumption 1 ,328 1 ,480 1 ,340 1 ,700 1 ,906 2,1 1 7 2,232 

Consumption 
Consumption from miscel laneous sources* 546 1 82 476 429t 523t 492T 341 t 
Consumption of new OCTG 1 ,328 1 ,480 1 ,340 1 ,433 1,573 1 ,867 2,1 32 

-- --

Total Consumption 1 ,874 1 ,662 1 ,816  1 ,862 2,096 2,359 2,473 
-- -- --

Shortage (Demand less total supply consumed) 0 0 0 0 167 None:j: None:j: 
Domestic sh ipments to Pipe User I nventory 0 0 0 267 333 250 100 
I nventory (Year-End) 

Pipe User I nventory 1 00 1 00 1 00 367 700 950 1 ,050 
Steel Company I nventory 500 500 500 200 50 50 50 

--

Total I nventory 600 600 600 567 750 1 ,000 1 ,1 00 

*Use from inventory, rejects, line pipe used as oil  country goods, secondhand pipe, unreported mil l  shipments and u nidentified 
imports. 

tBased on 1 970- 1 97 2  average, 23 percent of demand assumed satisfied from miscellaneous sources. I n  1 975 and 1 976 where 
"Total Consumption" equals calculated demand, consumption from miscellaneous sources may be reduced by sorrie 53 and 230 
thousand tons, respectively. 

:j:Annual figures indicate that by the end of 1 975, supply wil l  approach demand but there may be shortages during the year, 
particularly in high strength casing. 

Tab l e  2 3  shows the e ffect  of  the inventory chang e on the sup 
p ly ver s u s  demand b a l ance . Th e annua l  f i gures  indicate that by 
the end of  1 9 7 5  sup p l y  wi l l  app roach demand . Invento r i e s  wi l l  
cont inue t o  bu i l d  s l ightly dur ing 1 9 7 6  to a l eve l cons onant with 
dri l l ing a c t iv i ty . When thi s l eve l i s  re ached i t  w i l l no l onger 
b e  n e ce s s ary to  dive rt  a p ort ion of tubul ar produc t ion to inven 
tory bu i l d - up and at thi s t ime the shortage wi l l  cons i s t  p r imar i ly 
of  p rodu c t  m ix - - we i ghts , g r ade s o r  s i z e s . Howeve r ,  total tonnag e s  
wi l l  be su f f i c ient t o  acc ommodate ant i c ipated  dr i l l ing ac t iv i ty . 

I n  deve l op ing the data for Tab l e  2 3 , i t  was as sumed that 2 3  
pe rcent o f  the t o t a l  o i l  country tub ul ar demand w i l l  b e  s a t i s f i e d  
from m i s c e l l aneous  s our c e s - - unrep o r t e d  mi l l  shipments , m i l l  r e 
j ec t s , imp o r t s  n o t  spe c i f i c a l ly ident i fi e d  a s  o i l  country tubul ar 
goods , s e condhand p ip e  and l ine p ip e  u s e d  as o i l  c ountry g o ods . 
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Th i s  f i gure i s  b a s e d  on the ave rage for the years 1 9 7 0 - 1 9 7 2  when 
invent o r i e s  rema ined r e l a t ive ly s t ab l e . As s upp l i e s  from the 
s t e e l  m i l l s  app roach the e s t imated requ i r e d  l eve l in 1 9 7 5  and 1 9 7 6 , 
i t  i s  ant i c ip at e d  that usage  from mis c e l l aneous so urc e s  wi l l  b e  l e s s  
than the h i s t o r i c a l  2 3  p e r cent o f  t o t a l  demand . 

Exp o rt and imp o r t  e s t imat e s  were b a s e d  on the as sump t ion that 
t onna g e s  wou l d  r emain cons t ant at the f i r s t - quar t e r  of 1 9 7 4 l eve l 
thro ugh 1 9 7 6 . Hi s t or i c a l ly , exports  have b e en rap i dly incre as ing 
and imp o r t s  have b een de c r e as ing . A cont inuat ion o f  th i s  tr end 
woul d  tend to pro l ong the tubular shortage . 

Wh i l e  s t a t i s t i c s  indicate that suffic ient tubul ars  wi l l  be 
ava i l ab l e  to accommo date the l eve l of a c t iv i ty forecas t for 1 9 7 6 , 
i t  w i l l  be l a t e  1 9 7 6  be fore the t o t a l  supp ly wi l l  be suffic i ent  
t o  r e duce  consump t i on of  conve rted l ine p ipe  and o ther m i s c e l l a 
neous s ourc es s i gn i f i c antly . 

A note  o f  exp l anat i on in regard t o  p e r c ent o f  a l l oy (h igh 
s trength)  o i l c ountry tubu l ar goods  in the total  c onsump t ion f i g 
u r e s  i s  i n  orde r . S t e e l  comp any rep o r t s  o f  m i l l  sh ipments show 
the p e rcentage of high -strength p ip e  to b e  in the rang e of 4 2 - 4 6 
p e r cent , whi l e  t o t a l  dome s t i c  consump t ion f i gur e s  ind i c ate h i gh 
s trength p ipe  to be in  the range o f  2 5 - 3 0  p e r cent . Tabl e s  6 9 - 7 0 
(Appendix E )  show the m i l l s hipment and consump t i on bre akdowns . 
The app arent d i s c rep ancy i s  p rima r i l y  due to the l a rge amount o f  
p ip e  u s e d  from mi s ce l l aneou s  s ourc e s  o ther than rep o r t e d  mi l l  
s h ipmen ts . Tab l e  7 1  (Appendix E )  i s  an ex amp le  c a l cu l at i on f o r  
t h e  year 1 9 7 3 ; when a l l s ourc e s  o f  o i l  c ountry tubu l ar goods  are 
cons idere d ,  the p e rcentage of h i gh s t rength tubulars  ac tua l ly 
consume d in dome s t i c we l l s  i s  3 1 . 0  p e r c ent . Th i s  compare s favor 
ab ly w i t h  the 2 9 . 8 p e r cent  calculated  from the consump t i on chart s . 

The fo l l owing r e asonab l e  a s s ump t ions were made fo r th i s  c a l cu l a 
t ion : 

• S ixty ( 6 0 )  p e r cent o f  dome s t i c  s t e e l  mi l l  exp o r t s  o f  o i l  
country tubul ar g o o ds are high- s t r ength s t e e l . 

• F i fteen ( 1 5 ) p ercent o f  imp o r t s  o f  o i l  country tubul ar 
goods  are h i gh - s t rength s t e e l . 

• Al l m i s ce l l aneous s our c e s  o f  o i l  c ountry tubu l ar g o o ds 
are e i th e r  carb on s te e l  or are u s e d  in carb on s t e e l  
app l i c a t i ons . 

Al though there may b e  s ome sp o t  shor tages  o f  l ine p ip e  dur ing 
the thr e e - year p e r io d ,  ava i l ab i l i ty o f  s te e l  l ine p ip e  for f l owl ine s 
and inj e c t i on l ines  i s  n o t  exp e ct e d  t o  be a p rob l em .  A fur ther 
he lp to the l ine p ip e  s upp ly s i tuat ion is the ind i c a t i on that pro 
duc t ion o f  p l a s t i c  p ip e  i s  exp e c t e d  t o  increas e .  Th e Pe tro l eum 
E qu i pment Supp l i e r s  As s o c i a t i on e s t ima t e s  that p r o duct i on o f - p la s 
t ic p ip e  wi l l  incre a s e  by 2 0  p e rcent p e r  year over the 1 9 7 3  l evel 
in 1 9 7 4 , 1 9 7 5  and 1 9 7 6 . 
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Chap t e r  Thre e  

EXPLORAT I ON AND DEVELOPMENT DRI L L I NG EQUI PMENT AND MATERIAL S  

I NTRODUCT I ON 

Exp l o r a t i on and deve l opment dr il l ing operat ions emp l oy a b ro ad 
s p e c t rum o f  equ ipment , ma t e r i a l s  and s k i l l s .  To fac i l i tate s tudy , 
the s ub j ect was subdiv i ded into re lated product groups . Princ ipal 
f indings and conc lus ions with respect to each are summar i z ed b e l ow .  

DEF I N I T I ON AND F I ND I NG S  

Dr i l l ing Rig s : Derricks  and mas t s �  draw works � mud pump s and 
tan k s �  b l owo u t  p r e v e n t e r s �  crown b lo c k s �  trav e l i ng b l o c k s �  wire l i n e s �  
ro tary tab l e s �  ke l ly j o i n ts � ke l ly dri v e  b u s hings�  s ha l e  s ha k e r s �  
e l e c tr i ca l s y s t e m s �  i n s trum e n t s  and con tro l s ,  p ip ing s y s t ems (com
mo n to a l l  dri l l i ng r i g s � ons hore and offs ho re ) . Offs hore r i g s  
may b e  m o u n t e d  o n  a fi x e d  p la tfo rm� dri l l  s hi p �  s emi s ubmers i b l e  
v e s s e l � o r  a m o b i l e  b o t to m  s uppor t e d  p la tfo rm . Mo b i l e  s tructu r e s  
are c o ns i de r e d  part  of a mo bi l e  o ffs ho re r i g . 

F indin gs : I f  suff i c i ent s t e e l  i s  ava i lab l e  to  the manufac tur 
e r s  o t  ma s t s-and derr i cks , mud pump s and o t h e r  r i g  c omp onents , dr i l 
l ing  r i g  manufac tur ers  p ro j e c t  a 3 2  percent increas e in output o f  
dr i l l ing r i g s  over the p e r i o d  1 9 7 4  through 1 9 7 6  (Tab l e  1 5 , Chap t e r  
One ) . 

Aft e r  c ons iderat i on o f  p r obab l e  exp o r t s  o f  r i g s , a t t r i t ion and 
u t i l i z at i o n  facto r s , a c t ive dr i l l ing r i g s  in the Un ited States  are 
exp e c t e d  to  incre a s e  by s ome 25 p e rc ent , from about 1 , 2 0 0  r i g s  in 
1 9 7 3  to about 1 , 5 0 0  r i g s  in 1 9 7 6 .  For thi s l evel  o f  increa s e , dr i l 
l ing p ers onne l a r e  not p ro j e c t e d  to b e  a s e r i ous cons traint . How 
ever , dur ing 1 9 7 4  and to a l e s s e r  degree in 1 9 7 5  whi l e  p revious ly 
ina c t ive rigs are  b e ing  mob i l i z ed , the e ffect  o f  inexp e r i enced crews 
is indi c a t e d  by p r o j e c t e d  lowe r average r i g  e ffic iency . Tubu l ar 
goods are a cons tra int in  1 9 7 4  with l e s s en ing e ffects  in 1 9 7 5  and 
1 9 7 6  ( s e e  F igur e 2 ,  Part I ) . 

Dr i l l  P ip e  and To o l  J o i nt s : Dri l l  pipe- - Le ng t hs (norma l ly 
ab o u t  3 0  fe e t )  o f  h i g h  s tr eng t h  s t e e l tubing c o up l e d  toge t h e r  i n t o  
a s tring conne c t i ng t he dri l l  bi t to the k e l ly j o i n t  on the  dri l ling 
r i g . Turned by t h e  ro tary tab l e �  the  s tring of p ip e  dri v e s  t h e  b i t  
a n d  s upp l i e s  dr i l l i ng f l u i d  i n t o  t h e  b o r e  ho l e  -duri ng the  dri l l ing 
op e ra ti o n .  Dri l l  pipe i s  ma nufa c tur e d  by fi v e  produ c e r s � a l l  of 
whom ma k e  a fu l l  line o f  o i l co un try tubu lar g o o ds ( c a s i ng� tubing 
and dri l l  p ip e ) . 

To o l  Jo i n t s - - Thr e a d e d  c o up l ings o f  h i g h  s tr e ng t h� abra s i o n  r e 
s i s tant s t e e l �  w e l de d  o n  e nds of e a c h  l eng t h  o f  dri l l  pipe  fo r con
n e c ting into a s tring . G e n e ra l ly �  t o o l  j o i n t s  hav e s ho r t e r  s er v i c e  
l i fe t h a n  t he p ip e .  Fabr i ca t e d� ins ta l l e d� r ebui l t  and rep l a c e d  b y  
two manufac turer s �  n e i ther of w hom produc e s  t h e  b a s i c  dri l l  p ip e . 
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F inding s : As in the c a s e  o f  o ther tubu l ar goods ( c as ing and 
tub ing ) , dr i l l  p ip e  cou l d  be a const raint . I f  suffic i ent b a s i c  
s t e e l  i s  ava i l ab l e  t o  the s e aml e s s  p ip e  manu factur er , t he maj o r  re � 
s tra int on dr i l l  p ip e  produc t i on i s  that i t  c omp e t e s  with other o i l  
count ry tubul a r s  for heat t reat ing and there appears t o  be inadequa t e  
capac i ty to  p ro duce the quant i t i e s  that woul d  be requ i r ed i f  al l 
ava i l ab l e  dr i l l ing r i g s  were emp l oyed . Addit ional heat treat ing 
fac i l i t i e s  t ake about 2 years to comp l e t e  from date o f  dec i s ion and 
requ i r e  an add i t iona l s up p l y  o f  fue l , usua l ly na tural gas . Manu 
fac tur ing cap a c i ty for t o o l  j o ins i s  suffi c i ent to  me e t  the p r o j e c t e d  
demand . 

Dr i l l  Co l l ars : Ex tra t h i c k  wa l l e d  s e c t i o n s  of dri l l  p ip e  made 
from A ISI- 4 1 4 5 H c hrom e - mo l y  h e a t - tre a t e d  bars . They are a t ta c h e d  
to the  b i t  e nd o f  a s tring of dri l l  p ip e  t o  s upp ly the  w e i g h t  r e 
q u i r e d  fo r n e c e s sary cu t ting a c t i o n . 

F inding s : Sinc e  dr i l l  co l l ars  are made o f  heat treated a l l oy 
b ars , the s ame c ons tra int a s  d e s c r ibed for dr i l l  p ip e  app l i e s  to 
dr i l l  co l l a r s . S i z e s made from 8 inch and l arger b ar s tock a r e  
part i cu l ar l y  in  s ho r t  supp ly . 

Dr i l l ing B i t s : Ro c k  cu t ting t o o l s  a t ta c h e d  by threaded cou
p l ing to dri l l  c o l lars fo r c u t ting and gri nding t hro ugh forma t i o n s  
i n  t h e  e a r t h ' s  crus t .  

F inding s : There wi l l  b e  suf f i c i ent mater ial s and manufacturing 
capab i l ity t o  me et the p r oj ect ed d emand for dr i l l ing b i t s . 

Dr i l l ing  F luids : Wa t e r - b a s e d  o r  o i l - b a s e d  s u s p e n s i o ns of c l a y s  
an d m i n e ra l s  p ump e d  i n to the  w e l l  b o r e  h o l e  duri ng dri l l ing t o  s ea l 
off p o r o u s  lay e r s �  e q ua l i z e  p r e s s u r e s �  c o o l the  b i t  and flu s h  o u t  
the  r o c k  c u t t i ng s . 

F inding s : Bar i t e  i s  an e s s ent i a l  e l ement and a maj o r  comp onent 
in  mo s t  dr i l l ing fluids . S inc e imp o r t s  ( from Peru , I r e l and , Mex i c o  
e t c . ) sup p l y  n e a r l y  ha l f  o f  t h e  U . S .  requ i r ement s ,  cont inu i ty of  
adequa t e  supp l i es is .  s omewhat unc e r t a in . I n  an emergency , low-
grade dep o s i t s  in  Nevada could be mined if rai l transport  were avai l 
ab l e .  Many o ther dr i l l ing fluid  chem i c a l s  (part icul arly cau s t i c 
s o da )  are  a l s o  in t ight supp ly . To t a l  indus try requ i r ement s  are 
exp ec t e d  to inc reas e w i th the dr i l l ing rate in the 1 9 7 4 - 1 9 7 6  p e r iod . 
S inc e dr i l l ing fluid  c omp onent s repres ent such a sma l l  part o f  t he 
t o t a l  U . S .  chemical  demand , the supp ly/demand b a l ance i s  h i gh ly 
s ens i t ive to  minor chang e s  in  d i s t r ibution . 

G e ophy s i c a l  S e rv i c e s :  Mag ne tome t e r s ;  gravim e t e r s ;  s e i sm i c  e ne rgy 
g en e r a t o r s �  r e c e i v ers and r e c o r d e r s ;  da ta p ro c e s s i ng p r o grams and 
e q uipm e n t ;  and i n t e rp r e ta t i o n  s e rv i c e s . 

F inding s : S e i smic s e rvi c e s  are not exp e c t e d  t o  cons t r a in dr i l 
l ing over the next few years , s ince much o f  the s e i smic work has al 
ready b e e n  done on the p ro s p e c t s  that wi l l  b e  dr i l l ed dur i ng t h i s  
p e r i od . Cur rent and p ro j e c t e d  short a g e s  o f  onshore f i e l d  c r ews and 
trained t echn i c a l  manpowe r ( ge o l o g i s t s  and ge ophys i c i s t s ) for 
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int e rp r e t a t ion are a p o t ent i a l  cons traint . Thi s  l a t t e r  prob l em 
c anno t b e  ent i r e l y  s o lved over the next few years . 

CONCLU S I ONS AND RE COMMENDATI ONS 

The mo s t  s e r i ous con s t ra int to  pres ent and future expans ion o f  
dr i l l ing i s  s ho r tage  o f  bas i c  s te e l  for r i g s , dr i l l  p ipe , too l 
j o ints  and dr i l l  c o l lars . Equa l ly important , insuffic i ent ca s ing 
and tub ing could deter  dri l l ing ( s e e  Chap t e r  Two ) even though r i g s  
and dri l l  p ip e  a r e  on hand . A maj or l im i t a t i on o n  produc t i on o f  
needed s te e l  i s  heat treat ing capac i ty required for high p er formance 
ma t e r ia l s . Wo r ldwide supp ly of s t e e l  in the next few years - - part i c 
u l ar l y  h i gh p erformance grades i s  exp e c t e d  t o  rema in i n  short supp ly 
even wi th exp anded p lant capac i t i e s . 

• U s e r s  c an mit i gate the s t e e l  supp l y  sho rtage by : 

- - P l a c i ng orders fo r actua l needs only . 

- - Accept ing s tandard i z at ion o f  product spec i f i ca t i ons as  
much as po s s ib le . 

- - Us ing ope rat ing prac t i c e s  that maximi z e  dr i l l  p ip e  and 
too l j o int l i fe .  

• Supp l i e r s  can m i t i ga t e  the s t e e l supp l y  s hortage by : 

- - Commi t t ing suffi c i ent mi l l  space t o  produc t i on o f  s i z e s , 
typ e s  and grades o f  s t e e l  t o  a s sure the l eve l o f  supp ly 
needed fo r opt imum us e o f  ava i lab l e  dr i l l ing r i g s . 

- - Co ordina t ing product i on o f  dr i l l  p ip e  with t o o l  j o int 
manufactur e r s  to as sure matching o f  s i z es to needs of the 
indus try . 

• Government c an a s s i s t  by : 

- - E s t ab l i s h ing a l ong - range ene rgy po l i cy that wi l l  encour 
age s upp l i e r s  to make the large inve s tmen t s  required to  
expand p l ant c apac i ty . 

- - Taking p o s i t ive ac t i ons tha t demons trate  i t s  commi tment to  
the  goa l of  greater  indep endence in energy . 

I n  s e i smic s ervi c e s , b ecause  o f  l e ad t ime requi red , c ompani e s  
ne eding t e chn i c a l ly tra ined manpower shoul d a c t  now through in - hous e 
r e t r a in ing , r e c ru i t ing , pub l i c i ty on futur e opportuni t i e s  and c o l 
labora t i on w i th s c ho o l s , to  re l i eve the shor t age that in t he l ong er 
t e rm c oul d imp o s e  a cons traint on exp l orat ion for new r e s e rves . 

Tra ined manpower i s  no t a cri t i cal  fac t o r  in  other parts  o f  
exp l o r a t i on and dr i l l ing a t  this  po int . However , the supp ly i s  
t i ght and turnover i s  r e l at ively high among dr i l l ing c ontract o r s , 
manufactur ers  and s erv i c e  compan i e s . Lack o f  crews i s  not prevent ing 
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the op erat ion o f  dr i l l ing r i g s  but the increa s ed prop o r t i on o f  in 
exp e r ienced men emp loyed dur ing t h i s  p e r i o d  o f  rap i d  mob i l i z at i on 
has reduced overa l l  dr i l l ing e ff i c i ency . Any exp ans i on in ac t ivity 
wou l d  b e  s lowed by intens i fi ed p r ob l ems in attract ing , training and 
ho l d ing qua l i f i ed p e r s onne l .  

D I S CUS S I ON 

Dr i l l ing Rigs 
In r e spons e to  a s urvey , r o t ary rig make rs  rep orted p l ans to 

inc r e a s e  p r o duc t ion from 1 3 5  r i g s  in 1 9 7 4 , to  1 6 2  in 1 9 7 5  and 1 7 8  
in 1 9 7 6  ( Tabl e 1 5 ,  Chap t e r  One ) . A s imi l ar survey o f  mas t  and de r 
r i c k  manu fac tur ers  indi cated  p r o j ected  product ion o f  the s e  c omp onent s 
at s omewhat l ower l eve l s  ( 1 3 0  in 1 9 7 4 , 1 3 8  in 1 9 7 5  and 1 1 9  in 1 9 7 6 ) . 
However ,  i t  i s  b e l i eved t ha t  they can and wi l l  increas e the ir  output 
to match demand created by r i g  p roduct ion ( a s s uming the manufactur e r s  
c an g e t  the s t e e l  requir e d )  and i s  conc luded tha t de rri cks and mas t s  
s ho u l d  not  l imit  t h e  numbe r  o f  dr i l l ing r i g s  that can b e  put into 
s e rvi c e  in thi s p e r i o d . 

The r i g  manufac turers a l s o  s upp l i ed the i r  e s t imat e s  o f  expo rts  
for  th e  fore c a s t p e r i o d  ( Tab l e  1 5 ,  Chap ter One ) . The s e  e s t ima tes  
are f i rm fo r the year 1 9 7 4 , but s omewhat l e s s  c e r t a in for the  years 
1 9 7 5  and 1 9 7 6 . The c ons ensus of maj o r  dri l l ing cont ractors  s urveyed 
was that the current p e rcentage of new rotary r i g s  rema ining in t he 
Un i te d  S t a t e s  wi l l  no t inc r e a s e  in the 1 9 7 4 - 1 9 7 6  p e r i o d  due to  exi s t 
ing c ontra c t s  on r i g s  b e ing c ons truc ted and the general l y  b e t t e r  
p r o f i t  p i c ture f o r  dr i l l ing cont ractors out s ide the Un i t e d  Stat e s . 
The Un i t e d  Stat e s  mus t  c omp et e  in the wor l d  market for p e t ro l eum 
equ �pment and s e rv i c e s . S e rv i c e  compan i e s  are , by the ir  very nature , 
ext reme ly noma dic organi z a t ions that are accus tome d to  sudden d i s 
rup t i ons  and d i s l o c a t i ons  o f  the ir  bus ine s s  e ffo r t s . Likewi s e , 
equipment us e d  by the s e  comp ani e s , part i cu l ar ly o ffshore dr i l l ing 
c ont ract o r s , is extreme ly mob i l e . Thus , it i s  r e l a t ive ly easy fo r 
them t o  t ake the i r  equ ipment and p e r s onne l into an area where the 
l ong - t e rm demand and re turn on inves tment app ears to b e  the b r i ght 
e s t . Onl y  i f  s e rv i c e  cont ra c t o r s  are c onv inced that the U . S .  mar 
ke t wi l l  b e come s t ab l e  and p rovide equal opportun i t i e s  compared to  
the r e s t of  the wo r l d  wi l l  the  U . S .  marke t r e c e ive i t s  needed share 
of the i r  s e rvi ce s . 

Exp e r t s  in the r i g  manufactur ing indus try e s t imat e that 1 5 - 2 0  
r i gs p e r  year wi l l  b e  s c rapp e d  dur ing the 1 9 7 4 - 1 9 7 6  p e r i od du e to 
ob s o l e s cence and wear - out . Thi s  i s  approxima t e ly 1 p e r c ent o f  the 
ava i l ab l e  r i g s  in the Uni t e d  Stat e s , and l e s s  than ha l f  the normal 
s c rap rate . Thi s l ower e s t imat e  for the next few years recogni z e s  
that the h i gh demand f o r  r i gs wi l l  cau s e  extra e ffort and funds t o  
b e  d i r e c t e d  t owards rej uvena t i o n  o f  o l d r i g s  and de ferral o f  normal 
s crapp ing . At t r i t i on due to catas trophic caus e s  s uch a s  fire and 
s t orms i s  e s t ima t ed a t  e i ght r i g s  per  year . Thus , t o tal  attr i t i on , 
as  s hown on Tab l e  1 5 , Chap t er One , i s  2 5  r i g s  per  year . 

Tab l e  1 6 , Chap t e r  One , s hows workab l e  dr i l l ing r i g s  in the 
forecas t p e r i o d  increas ing from 1 , 6 5 0  at year - end 1 9 7 3 to around 
1 , 7 7 5  at ye ar - end 1 9 7 6 , up about 8 p e rcent . Mo re s ign i f i c ant , 
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average a c t ive r i g s  are pro j e c t e d  to  go from 1 , 1 9 4 in 1 9 7 3  to  
about 1 , 5 2 0  in  1 9 7 6 , up s ome 2 7  p er cent . Thi s  r e f l e c t s  an  exp e c t e d  
imp rovement in  u t i l i z at i on from 7 3  p e rc ent in  1 9 7 �  to  about 8 7  p er 
cent i n  the  forecast  p e r i o d  b a s e d  on : 

• Exp e r i en c e  in the fi r s t - ha l f  o f  1 9 7 4  when nearly 8 4  p e rcent 
of a l l wor kab l e  r i g s  we re act ive (appr oaching 90 p e rc ent  
by the  s t art o f  the  third- quarter ) ,  desp i t e  r e s tra int s due 
to s ho rtages  of p ip e  and s easonal c ond i t ions  that normal ly 
imp ede a c t iv i ty in the f i r s t - hal f mo re  than the l a t t e r  ha l f  
o f  the year . 

• The probab l e  l imit  o f  about 9 2  p e rcent act ivity for any 
r e g ion due t o  l o s t  t ime in moving b etween locat i ons ( t e a r ing 
down , t r ansport ing o r  towing between s i tes , r i g g ing up , e tc . ) . 

Beyond the incr e a s e d  dri l l ing capab i l i ty r e f l e c t e d  in the fore 
go ing p r o j e c t i ons , s ome fur ther capac i ty may result from the con 
ver s ion o f  we l l  s ervic ing (wo rkover )  r i g s  converted to  dr i l l ing 
( s e e  d i s cu s s i on under  We l l  S e rv i c ing , Chap t e r  F ive ) . The re  are about 
3 , 2 0 0  wo rkover r i gs in the Un i t e d  State s , s ome capab l e  of dr i l l ing 
s ha l l ow we l l s  w i th the add i t i on of a dri l l  s t r ing and minor equip 
ment change s .  The r e  s hould b e  a good economic inc ent ive to  make 
t h i s  s hi ft ,  s ince  mo s t  workove r r i g s  at p r e s ent wo rk only dur ing 
day l i ght hour s . Any result ing s ho rtage of workover r i g s  cou l d  be 
part i a l ly overcome by adding n i ght s h i ft s . 

Dr i l l  P ip e  and To o l  J o ints  

Demand for U . S .  manufactured dr i l l  p ip e  and t o o l  j o ints in 
crea s ed at a rap i d  rate in t he years 1 9 7 1 , 1 9 7 2  and 1 9 7 3 . Re a s ons 
for thi s inc lude : 

• Reve r s a l  o f  downward t rend in U . S .  dr i l l ing activity , nec 
e s s i t a t ing rep l acement o f  dr i l l  p ip e  and t o o l  j o int s  that 
had b e en remove d from i d l e  r i g s  that we re re turned to 
s e rvic e .  

• I nc r e a s e d  int ernati onal (non - Commun i s t  wor l d )  dr i l l ing ac 
t iv i ty . 

• I nc r e a s e d  o ffsho re dr i l l ing whe r e  due to the l arge number 
of  d i r e c t ional  ho l e s  dri l l ed , dr i l l  p ip e  l i fe i s  re lat ively 
short . Mo s t  o f fs ho r e  r i g s  are  e qu ipped with mul t ip l e  
s t r ings  o f  dr i l l  p i p e  and t o o l  j o ints . 

• I n c r e a s e d  we l l - depths r equ ir ing mor e  frequent inspec t ion and 
cu l l ing o f  dr i l l  p i p e  and t o o l  j o in t s . 

A cont inuat ion o f  the upward t r end in internat i ona l dr i l l ing act ivity , 
the p r o j e c t ion o f  a 2 7  p e rcent incre as e in a c t ive r i g s  and a 2 9  p e r 
c ent increas e in  f o o t age i n  1 9 7 6  over 1 9 7 3  in  the Uni t e d  S t a t e s  in
dicate  a s harp inc r e a s e  in the demand for dr i l l  p ip e  and too l j o ints . 
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Tab l e  2 4  s hows wo r l dwide d e l iver i e s  o f  U . S .  manu factured dr i l l  
p i p e  and t o o l  j o ints  for the years 1 9 7 1 , 1 9 7 2  and 1 9 7 3 . Us ing the 
p r o j e c t ion of r i g  activity and fo otages  to  be dri l l ed in 1 9 7 4 , 1 9 7 5  
and 1 9 7 6 ,  the p ro j ected  demand fo r tho s e  years i s  a l s o  s hown . The s e  
e s t ima t e s  were b a s e d  o n  the h i s t o r i c a l  patt ern o f  us age p e r  r i g 
year and give c o ns iderat i on to  the large numbe r  o f  new U . S .  r i g s  to 
b e  manufactured. 

U . S .  dr i l l  p ip e  i s  produced by five comp an i e s , a l l  o f  whi ch 
are manufactur e r s  o f  a comp l e t e  l ine o f  o i l  count ry tubul ar goods . 
Dr i l l  p ip e  r ep re s ent s s ome 6 - 7  p e rcent o f  the ir  high s trength p ipe  
produc t i on .  The heat treat ing o f  dr i l l  p ip e  i s  gener a l ly proces s e d  
through t h e  s ame treat ing equipment as high s trength cas ing and tub 
ing . The l imitat ion imp o s ed by the cap a c i ty o f  t h i s  equipment , p lus 
the ava i lab i l i ty of e l e c t r i c  furnac e  ( a l l oy )  s t e e l , contro l the 
amount of dr i l l  p ip e  t hat can b e  made . The re p r e s ently ex i s t s  suf 
f i c i ent ro l l ing and up s et t ing cap a c i ty t o  me et the p ro j e ct ed demand 
for dr i l l  p i p e . S everal o f  the compan i e s  have announc ed p l ans  for 
and are in the p r o c e s s  of c ons truc t i ng fac i l i t i e s  that wi l l  increas e 
the i r  heat t r eatment c ap ab i l i t i e s . However , the s e  fac i l i t i e s  wi l l  
t ake about 2 years to i n s ta l l . Thus , there w i l l  mo s t  l ike ly b e  an 
ove r a l l  heat t r e a t ing c ons tra int through 1 9 7 6 . 

The r e  are two maj o r  manufacturers  o f  t oo l .  j o in t s  in the Un i ted 
State s . Almo s t  a l l t o o l  j o ints u s e d  now are at tached to  dr i l l  p ipe  
by we l d ing p ro c e s s es and b o th manufacturers  have exp ans ion pro grams - 
now pract i c a l ly c omp l e t ed - - that w i l l  p rovide fo r the manufacture and 
a t t achment o f  t o o l  j o ints at an annua l rate we l l  in exce s s  of  the 
p ro j e c t e d  1 9 7 6  demand . Al though material  spot  sho rtage s have be en 
exp e r i enc ed , the manufactur e r s  do not ant i c ipate t h i s  wi l l  be a 
maj or p rob l em .  

C l o s e  cooperat ion by manufactur e r s  i n  coord inat ing product ion 
( the matching o f  dr i l l  p ip e  and too l j o int s )  should make it  p o s s ib l e  
t o  me e t  a l l  urgent u s e r  needs w i th a minimum o f  d e l ay . The u s e r  
c a n  as s i s t  in ac c omp l i s hing t h i s  b y  p lac ing orders for actual needs 
only , accep t i ng s tandar d i z a t i on o f  produc t sp e c i f i c at i ons as much 
as p o s s ib l e  and us ing s o und operat i on pract i c e s  to  max imi z e  dri l l  
p ip e  and t o o l  j o int l i fe . 

Dr i l l  C o l lars  

From informat i o n  rep o r t e d  by the p r inc ipal dr i l l  c o l lar  manu 
fac ture rs , the demand for dr i l l  c o l lars in the Un i ted States  has 
b e en c omp i l e d  for  the years 1 9 6 8  through 1 9 7 3 . The f i gure s  are re 
p o r t e d  in Tab l e  2 5 . Us ing an average dri l l  c o l l ar l ength of 3 0  feet  
and a we i ght of  1 0 8  p ounds per foo t , the footage has  b e en converted 
int o numb e r s  of dr i l l  c o l lars . From the s e  f i gur e s , the dr i l l  co l l ar 
demand p e r  act ive r i g  p e r  year was comput e d . D i s r e garding the years 
1 9 7 0  and 1 9 7 1  when r i g  act ivity was low and dr i l l  c o l l ar s  were tran s 
ferred from idl e r ig s , the average annual  dr i l l  c o l l ar demand p e r  
act ive r i g  was 8 . 3  c o l l ars . Us ing the annual rat e o f  8 . 3  dr i l l  co l 
l ars  p e r  ac t ive r i g , the demand for 1 9 7 4 , 1 9 7 5  and 1 9 7 6  has b e en 
e s t ima t e d . For 1 9 7 0  and 1 9 7 2  exp o r t s  averaged 6 3  p e rc ent of  U . S .  
s hipment s for dome s t i c us e .  
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TABLE 24 
DEMAN D FOR U.S. MANU FACTUR ED DR ILL  PIPE AND TOOL JOI NTS 

Historical 

1 97 1 
1972 
1973 

Projected 
1 974 
1975 
1976 

Active 
R igs 

976 
1 , 1 07 
1 , 1 94 

1 ,440 
1 ,480 
1 ,520 

u.s. 
Dril l  Pipe* Tool Jointst 
Tonnage 

24,479 
34,527 
40,836 

41 ,608 
43,939 
47,382 

Tonnage 

4,9 13 
6,905 
8,019 

8,5 1 8 
9,001 
9.704 

Total 
Tonnage 

29,392 
41 ,432 
48,855 

50, 1 26 
52,940 
57,086 

Active:j: 
Rigs 

788 
881 
961 

1 ,043 
1 , 1 20 
1 , 1 87 

International 
Dri l l  Pipe* Tool Jointst 
Tonnage 

2 1 .7 1 7 
28,249 
28,377 

31 ,389 
34,525 
37,051 

Tonnage 

4,356 
5,650 
5,573 

6,433 
7,070 
7,587 

*High strength drill pipe averaged approximately 21 percent of total produced in 1 97 1 ,  1 97 2  and 1 973. 

Total 
Tonnage 

26,073 
33,899 
33,950 

37,822 
41 ,595 
44,638 

tTool joints are al l manufactu red from alloy steel. Tonnage is finished weight; raw steel required is 75 percent more. 
:j: H ughes Tool Company. 
§Actual shipment of dri l l  pipe in 1 97 2  was 76,989 tons; however, only 62,776 tons were jointed and shipped to the user. 
\IThis includes 1 4,2 1 3  tons of dril l  pipe produced in 1 97 2  but not jointed until 1 973. 

Active 
Rigs 

1 ,764 
1 ,988 
2,155 

2,483 
2,600 
2,707 

Totals 
Dril l  Pipe* Tool Jointst 
Tonnage 

46, 186 
62,776§ 
69,2 1 3 11 

72,997 
78,464 
84,433 

Tonnage 

9,269 
12,555 
13,592 

15,05 1 
16,07 1 
17,293 

Total 
Tonnage 

55,455 
75,33 1 
82,805 

87,948 
94,535 
101 ,726 



TABLE 25 
DEMAND FOR U.S. MAN UFACTURED DR ILL  COLLARS 

Historical Projected 
u.s. 1 968 1969 1 970 1971 1972 1 973 1 974 1975 1976 -- -- -- -- -- -- -- -- -- --

Total Drill Collar 
Footage 302,058 31 0,215  207,986 1 99,1 28 281 ,755 267,707 358,500 368,400 378,600 

Total Drill Collars 1 0,068 1 0,340 6,933 6,638 9,392 8,924 1 1 ,950 1 2,280 1 2,620 
0\ I Active R igs 1 I 1 71 1 , 1 95 1 ,028 976 1 , 1 07 1 , 1 94 1 ,440 1 ,480 1 ,520 
"""' Dri l l  Collars per R ig 

per Year 8.6 8.6 6.7 6.8 8.5 7.5 8.3 8.3 8.3 
Total Drill Collars 

Tonnage 1 4,389 1 7,1 65 1 1 ,463 1 0,956 1 5,222 14,467 1 9,400 1 9,900 20,400 

WOR LD TOTAL 
Total Drill Collars 

Tonnage -- -- 1 8,441 -- 25,385 -- 31,600 32,400 33,300 



Thi s  rat io has b e en used to  proj e c t  wo r l d  demand for U . S .  manu 
factured dri l l  c o l l ars  as shown in Tab l e  2 5 .  

Dr i l l  c o l l ar manu factur ers  gene r a l ly have suff i c i ent cap a c i ty . 
De l ivery o f  dr i l l  co l lars  var i e s  from manufacturer to manufacturer 
and can rang e from 1 - 6  months o r  l onge r , depending on quant i ty , 
s i z e  and urg ency . Al l dri l l  c o l l a r  manufacturers us e AI S I - 4 1 4 5H 
chrome - mo ly he a t - t r eated bars for dri l l  c o l lars . The s ourc e s  of  
thi s mat e r i a l  a r e  l imi t ed and ava i l ab i l i ty of  bar s t o ck i s  pre s ent ly 
contro l l ing the d e l ivery o f  some s i z e s . Bars tock fo r 8 inch out s ide 
diame t e r  (OD)  and larger co l l ars  is s carce and extended de l ivery is 
b e i ng p r omi s e d  by the supp l i e r s . Mat e r i a l  for the sma l ler  s i z e s  has 
b e en c r i t i c a l  but usua l l y ava i l ab l e  wi thin a reaso nab l e  t ime . Un l e s s  
s ome imp rovement i n  ava i l ab i l i ty o f  bars tock i s  s e en ,  dr i l l  c o l l ar 
manu factur e r s  wi l l  no doubt have d i f f i cu l ty in meet ing the e s t imated 
demand rate fo r 1 9 7 4 , 1 9 7 5  and 1 9 7 6 . At least one o f  the dr i l l  
co l lar  manufacturers i s  mak ing a feas ib i l i ty s tudy on increas ing 
produc t i on capab i l i ty and the de c i s i on dep ends a great deal  on 
mat e r i a l  ava i l ab i l i ty . 

Dr i l l ing B i t s  

S ince  1 9 7 0 ,  the t o t a l  numb er o f  rock b i t s  used in the Uni t ed 
S t a t e s  has decre a s ed approx ima t e l y  2 0  p e r c ent , a l t hough the fo otage 
dr i l l ed per  year has b e en almo s t  cons tant . Thi s  r educ t i on was the 
r e s u l t  of the introduc t i on of new and improved typ e s  of c omp act 
( tung s t en c arb i de button fac e d  c ones ) rock b i t s , each of whi c h  re 
p l ac e s  s evera l o f  the m i l l  cut ( s t e e l  t oo t h  cone s )  rock b i t s . 

The U . S .  dr i l l ing b i t  indus try has manu fac tur ed about 2 4 0 , 0 0 0  
b i t s  for the wor l d  o i l  indus try for the pas t s everal years , with 
2 0 - 2 5  p e r c ent b e ing exp o rt ed . F i gure 8 comp ares  rock b i t  usage in 
the Un i t e d  S t at e s  from 1 9 7 0  thr ough 1 9 7 3 . Whi l e t o t a l  usage has de 
c l ined s ome 2 0  p e r c ent , .  the p e rcentage o f  c ompac t rock  b i t s has i n 
crea s ed b y  app roximat ely 7 5  p e r c ent and h a s  r i s en from 1 0 - 2 0 per 
c ent o f  t o t a l  uni t s . By 1 9 7 6 , c ompact rock b i t s  wi l l  rep r e s ent 
around one - th i r d  of the uni t s  u s e d . 

Tab l e  7 2  (Appendix F )  g ives  examp l e s  o f  rock b i t usage by 
dep th int erval s  fo r e ach o f  the r e g i ons . For  var i ous reasons there 
wi l l  be areas i n  e ach r e g i on where  the s e  do not app ly .  They are 
meant to b e  g ene r a l ly repres entat ive o f  the area as a who l e . The 
e f f e c t  of increas ed compact rock b i t  u s a g e  is read i ly recogn i z ab l e  
i n  the numb er o f  b i t s now requ ired on the deep e r  we l l s . 

A comp ac t  ro ck b i t  c o s t s  s everal  t imes the p r i c e  o f  a mi l l  
cut t e r  r o c k  b i t . However , whe r e  i t  rep l a c e s  thr e e  o r  mo re o f  the 
cheap er  b i t s  and e l imi nates  co s t ly tr ipp ing o f  the dr i l l  p ip e , i t  
b e c omes e conomi c a l  to t h e  u s er . The compact b i t  was o r i g ina l ly 
introduced for u s e  in the harder forma t i ons  usual ly encountered at 
great e r  dep ths . New and imp rove d des i gns have made it adap t ab l e  
for t h e  s o ft e r , mor e  eas i ly dr i l l e d  fo rmat i ons . There i s  n o  doubt 
tha t mor e  such introductions  wi l l  b e  made wh ich wi l l  further broad
en the us e o f  the comp a c t  rock b i t . 
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1 976 

The r e s u l t  o f  thi s  is that adequate cap a c i ty ex i s t s  for the 
manufac tur e of r o c k  b i t s  by  the U . S .  manufactur e r s . Al l maj or manu 
facturers  have a l r e ady inc r e a s e d  fac i l i t i e s  for produ c t i on o f  c om
p ac t  b i t s  and ar e in  t he midst of a cont inu ing program to further 
en large and imp rove the s e  fac i l i t i e s . 

Al though there wi l l  b e  t imes  when p a r t i cu l ar s i z e s  and/ o'r 
typ e s  o f  r o c k  b i t s  wi l l  b e  i n  short supp ly , i t  i s  g enera l ly f e l t  
tha t a n  adequate inven t o ry w i l l  b e  ava i l ab l e to  me et t h e  demand . 
Sho rtages  o f  e i ther o r  b o t h  tung s t en or h i g h - grade a l l oy s t e e l s  us ed 
in the manu fac tur e o f  rock b i t s  could affe c t  the ava i l ab i l i ty .  Some 
sp o t  shor tages  have b een exp e r i enced but to date  have not caus ed a 
maj o r  p r ob l em . 

As in the p as t , the r e  may b e  t imes  when part i cu l ar s i z e s and/ 
or typ e s  o f  r o c k  b i t s  wi l l  b e  in short s upp ly . But , a l l  maj o r  man -

6 6  



ufacture r s  have increa s ed fac j l i t i e s  for product ion o f  c ompact b i t s  
and a r e  i n  the mids t o f  a cont inu ing prog ram to  further en larg e and 
improve the s e  fac i l i t i e s . Thus , barr ing s hortag e s  o f  needed tung 
s ten and a l l oy s t e e l , invent ory shou l d  b e  ava i l ab l e  t o  me e t  the 
demand . 

Dr i l l ing F luids  

Increas ed dr i l l ing pro grams could b e  r e s t r icted by  t ight supp ly 
of dr i l l ing f lu i ds . During the years  1 9 6 7  to 1 9 7 3 , average we l l 
dep th inc r e a s e d  from 4 , 1 9 5  f e e t  to  over 5 , 0 0 0  feet , and the t o t a l  
numbe r  o f  we l l s  and footage dr i l l e d  are proj ected to incr eas e by 
about 1 5  pe rcent from 1 9 7 3  to  1 9 7 4 . 

Thi s  has p l aced a heavy demand on bar i t e , a maj o r  component in 
mo s t  dr i l l ing fluids . I n  1 9 7 3 , dome s t i c product ion o f  bar i t e  pro 
vided only 5 3  perc ent o f  dome s t i c consump t i on . The indu s t ry ' s  need 
t o  imp o r t  near l y  ha l f  o f  i t s  dome s t i c  r equ i rements p l ac es it  in a 
vulne rab l e  p o s i t i on , al though in a cr i t ic a l  emer gency , l ower - g rade 
depo s i t s  in  Nevada could be p r o duced i f  ra i l  cars for s h ipment were 
ava i l ab l e . 

Caus t i c  s o da p roduc t i on has fa l l en behind domes t i c  r equ i remen t s  
and has r e s u l t e d  in increas ed l ead t ime o n  del ivery . L i gno s u l 
fona t e s , a by - product o f  the paper indu s ty , face product i on r e s tr i c 
t i ons from var ious po l lution c ontr o l  l aws . Ava i l ab i l i ty o f  the s e  
chemi c a l s  i s  a p o t ent i a l  c on s tra int on add i t i ona l dr i l l ing and o i l  
p r o duc t ion . Other chemi c a l s  for we l l  dr i l l ing fluids that are ex
p e c t e d  to b e  in t ight supp ly in 1 9 7 4 - 1 9 7 6  inc lude : pho sphat e s , 
p o ly mer s ,  emul s i f i e r s , l igno sul fonat e s , dispersant s , surfactant s ,  
b ac t e r i c i de s , and lub r i c an t s . D e sp ite the t ight supp l y  s i tuat ion 
proper  di s tr ibut i on should p r event any s e r ious cons t r a int from the s e  
chemi c a l s  on t he devel opment o f  add i t i ona l o i l  product i on .  

Ava i l ab i l i ty o f  var ious cont ainers for mud products i s  a prob 
l em .  Cur rent d e l ivery t imes are a s  fo l l ows : 

Cont a iners 

Bags 
Drum 
P lywo o d  Boxe s  
P l a s t ic 
Box Car s 
Hoppe r  Car s 

T ime 

6 months - 1  year 
3 - 6  month s 
1 - 6 months 
2 - 6  months 
P e r i o dic  de l ays 
P e r i o d i c  de l ays 

Proj e c t ions of requiremen t s  for the various dr i l l ing fluid  chemi c a l s  
a r e  s hown in  App endix F (Tab l es 7 3 - 7 8 ) . Sources o f  b ar it e  imported 
in 1 9 7 3  are shown in App endix F ,  Tab l e  7 9 . 
G eophys i c a l  Surveys 

Limi t at i ons  on exp ans ion of s e i sm i c  s erv i c e s  are not exp e c t ed 
to act as  c ons traints  to  acc e l e ra t e d  dr i l l ing for the next 2 
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years o r  through 1 9 7 6 , s ince much o f  the s e i smic work has a l r e ady 
b e en done on the p r o j e c t s  that wi l l  b e  dr i l l e d dur ing t h i s  p er io d . The  
cyc l i c  nature of  t h i s  bus ine s s  i s  ind i c a t e d  by  F i gure 6 1 , App endix F .  

Longe r - t erm , t he maj or cons tra int to  s e i smic s ervi c e s  exp ans ion 
is tra ined t e chn i c a l  manpower .  There is current ly a shortage o f  
onshore f i e l d  c r ews for s hort - t e rm contract s ,  but the mo s t  s er i ous 
s hortage  is int e rp retat ive personne l ,  geophys i c i s t s  and g e o l o g i s ts . 
I nd i c a t ions are that thi s prob l em canno t be ent i r e ly s o lved over 
the next few year s . 

Manufac tu r e r s  o f  s e ismic equ ipment can increa s e  product ion 2 5 -
5 0  p er c ent p er year and can s tay ahead o f  indu s try ' s  ab i l i ty to  man 
the equ ipment . However ,  t i ght supp ly on heavy trucks and boat s  
c ou l d  p r e s ent p r ob l ems . The r e  i s  more capac i ty to  expand f i e l d  
wo rk o ffshore t han onsho r e . 

Sugges t ions for Re l i e f  o f  Cons tra in t s  

B e t t e r  ut i l i z a t i on o f  ex i s t ing g eophys i c a l  mat e r i a l  and man 
p ower through b e t t e r  p l anning o ffers a s hort - term s o lut ion . Longe r 
t e rm c ont racts  can a ff o r d  contrac t o r s  the opportuni ty to e f f i c iently 
s chedu l e  equ ipment and p e r s onne l .  The r e  needs to be b e t t e r  com 
mun i c at i on o f  j ob oppo rtun i t i es to the t echn i c a l ly trained out s i de 
the p e t ro l eum indus try . I n - hous e r e t ra ining o f  individua l s  t e c h 
n i c a l l y  trained in o th e r  d i s c ip l ine s , i . e . , g e o l o g i s t s , phys i c i s t s , 
mathemat i c ians , e t c . , can be incre a s e d . 

A survey o f  2 0  p e t r o l eum c omp an i e s  ind i c a t e s  programmed g e o 
phys i c a l  a c t i v i ty w i l l  i nc r eas e 1 9  p ercent in 1 9 7 4 , 1 5  p e rc ent in 
1 9 7 5  and 1 4  p e r c ent in 1 9 7 6 . No d e f i n i t e  patt ern i s  apparent fo r 
onsho r e - o ffsho re p r o grams . One maj o r  company p lans no increas e 
o ffshore  but a 1 0  p e rc ent increas e p e r  year onshore . Ano ther p l ans 
a 1 0  p e r c ent p e r  year decreas e onshore but a 3 0 0  percent increas e 
offshore  for  1 9 7 4  and 3 0  p er c ent p e r  year 1 9 7 5  and 1 9 7 6 . 

G e ophys i ca l  c ont ractors  and s e i smic equ ipment manufactur ers  
we r e  contacted re g arding the cons tra int s they fo r e s aw r e l a t ive to  
an a l l - out geophy s i c a l  e ffort by the o i l  indus t ry . The general 
cons ensus was that the p o t ent i a l  for gather ing and p r o c e s s ing data 
exc eeds  the p o t ent i a l  for int erpret ing t he s e  data . 

F ive o f  the e i ght s e i smic contra c to r s  intervi ewed c i ted f i e l d  
p ers onne l a s  a cons tra int to  a n  al l - out e ffort f o r  expans ion . The 
it inerant nature o f  the  wo rk and the p r eva i l ing l ow wag e s ,  part i 
cu l a r l y  for uns k i l l ed l ab o r , undoub tedly c ont r i but e to  thi s short 
age . Mo re  money wou l d  e a s e  the shortage o f  uns k i l l e d  l abo r . Wheth
e r  it  woul d  b e  a p ana c e a  for the  shortage o f  dedicated nomads in the 
key p o s i t i ons r emains to  b e  s e en . E s t ima t e s  o f  the t ime nec e s s ary 
t o  t ra i n  key f i e l d  p e op l e , p rovided they can b e  found , vary from 
3 - 6  month s  to  3 - 6 y e a r s , dep end ing on the j ob .  

Mat e r i a l s  and Equ ipment 

Two o f  the e i ght geophys i c a l  c ompan i e s  que r i e d  indicated equip 
ment s ho rtages  woul d  b e  the greate s t  c on s traint to the ir  expan s i on .  
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D e l ivery e s t imat e s  from 9 - 1 6 months on he avy trucks are ment ioned 
a s  the mo s t  r e s t r i c t ive s ing l e  i t em .  Bo ats  are t he maj or cons traint 
to  expans ion o f  mar ine crews . Del ivery t ime for new boats  i s  e s t i 
m a t e d  at 2 years . Some ve s s e l s  ope rat ing  in fore ign waters could 
b e  tr ans ferred to U . S .  p r o j e c t s  if nece s s ary . 

Al l s e i sm i c  equipment manufactur ers  are a c c e l erat ing the ir 
p ro duc t i o n . Spot s hortages  of vari ous mat e r i a l s  deve lop , but e i ther 
mat e r i a l  s to c kp i l e s  o r  manufac tur er r e s ource fulne s s  have comp en sated 
fo r thes e shortage s .  I n  g enera l , the equ ipment manufacturers en
v i s i o n  no r e s t r i c t i ons  to doub l ing the ir output within 1 - 1� years , 
g iven t he p rop e r  p l ann ing and g iven the ind i c a t i on that t he demand 
ex i s t s . 

Manpower 

Al l comp an i e s  ind i cated that b e t t e r  p l anning by o i l  compan i e s  
i n  r educ ing t h e  cyc l i c  nature of  g eophys i ca l  exp l orat i o n  would p e r 
mi t the cont rac t o r s  to  up grade the i r  p e r s onne l . B e t t e r  p rogram 
p l ann ing inc luding l ong e r - t erm cont racts  woul d increase  the e f f i c i en �  
cy and thus the output o f  many land crews . 

Nearly a l l  mar ine  s e i smic  cont ractors ind icate  that the pres ent 
c r ews have b e en operat ing at l e s s  than capac ity in p a s t  year s . Th i s  
i s  d i r e c t ly re lated  to  sporadic o f f shore l e a s e  s a l e s  i n  recent years . 
Al though s hortages  o f  ve s s e l s  suitab l e  fo r s e i smic  prospect i ng a l 
ready ex i s t , some cont ract o r s  f e e l  that mar ine c r ew ava i l ab i l i ty 
should b e  adequa t e . 

Data for s e i sm i c  manp ower i s  e i ther unava i l ab l e  o r  d i ff i cu l t  
to  ob t a i n  fo r a l l  exc e p t  g e ophy s i c i s t s  and g e o l o g i s t s . Current 
memb e r s h ip in the So c ie ty o f  Exp l o rat ion Geophys i c i s t s  ( S E G )  is 
4 , 9 2 3 . * Approx ima t e l y  4 , 0 0 0  are act ive in t he p e t r o l eum industry 
o r  r e l a t ed indus t r i es . Ano ther  1 , 0 0 0  are e s t imated to  be ac t ive 
who are not  memb e r s  of SEG , fo r an e s t imated t o t a l  o f  at l e a s t  5 , 0 0 0 . 

A survey by the Ame r i can Geo l o g i c a l  I n s t i tute  o f  5 3  c o l l e g e s  
and un ivers i t i es , whi ch grant degr ees  in geophys i c s , s hows a rather 
c o n s t ant enr o l lment for the p a s t  4 ye ar s . t An incr eas e ,  p ar t i 
cul ar l y  in cand idates  for the Ph . D .  degre e , can b e  n o t ed for 1 9 7 3 
over 1 9 7 2 .  To tal  enro l lment o f  s en iors , Mas t ers , and Ph . D . ' s  for 
1 9 7 3  wa s only 2 1  p er c ent ab ove the average for the p a s t  3 years 
( F i gure 6 2 , App endix F ) . A check o f  10 s cho o l s  ind icates  t o t a l  
enr o l lment f o r  1 9 7 4  i s  o n l y  1 0  p e r c ent above 1 9 7 3 - - but a decrease o f  
1 0  p e r c ent a t  t h e  freshman - s ophomo r e  l eve l . Hi s to r ic a l ly , about 
7 0  p e rcent of s en i o r  maj o r s  graduate in the year be ing surveye d ,  
2 5 - 3 0 p e r c ent in t he en t i r e  Mas ters  pro gram , and about 7 0  p e rcent 
o f  tho s e  in the l a s t  year o f  the doctoral  p ro gram . t App ly ing the s e  
fac t o r s  to  the c l a s s  o f  1 9 7 3 , 2 4 4  new g e o l o g i s t s  wer e  ava i l ab l e  for 
emp l oyment . 

* Soc i e ty o f  Exp l o rat i on Ge ophys i c i s t s , Tul s a , Okl ahoma 
t AG I ,  Stude n t  Enro l lm e n t  in Ge o s c i e n c e  Departm e n t ,  1 9 7 2 - 1 9 7 3 , 

Was h ington , D . C .  
* Bonn i e  C .  Hender s on ,  G e o t i m e s ,  Decemb er 1 9 7 2 , p . 2 0 .  
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Pa s t  p a t t erns ind i cate the p e t r o l eum industry w i l l b e  abl e to  
attract about 5 0 - 6 0 p e r cent of  the  new gradua t e s . As suming 6 0  
p e rcent , the indu s try added 1 4 6  new p r o fe s s iona l l y  tra ined g e o 
phys i c i s t s  in 1 9 7 3 .  

As s uming an inc r e a s e d  need for wo rking ge ophys i c i s t s  o f  only 
10 p e r cent ( 5 0 0 )  for 1 9 7 4 , s ome o f  the demand wi l l  have to  be f i l l e d  
b y  geo l o g i s t s , p hy s i c i s t s , mathema t i c i ans , e tc . , who wi l l  be "re 
trained . "  Thi s  has b e en s tandard prac t i c e  in the pa s t , but "He lp 
Wanted"  ads in current indu s try pub l i ca t i ons  indicate the demand is 
not fi l l e d  now and c e rt a in ly wi l l  no t be in the imme diate future . 

Enro l lment o f  ge o l o gy maj ors  in 3 4 6  degr e e - grant ing s c ho o l s  
surveye d  b y  the AG I s hows a s t e ady incr e as e for the p a s t  4 years 
from 1 5 , 3 8 0  in 1 9 7 0  to 1 9 , 1 2 5  in 1 9 7 3  as shown in F i gure 6 3 , Ap 
p endix F .  Us ing the s ame me tho d as that di s cus s e d  fo r geophys i c i s t s , 
app roxima t e ly 4 , 2 0 0  were avai l ab l e  for emp l oyment in 1 9 7 3 and about 
2 , 4 0 0  were emp l oy e d  by the p e t ro l eum indus t ry .  
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Chap t e r  Four 

SURFACE AND SUBSURFACE PRODUCT I ON FAC I L I T I ES 

I NTRODUCT I ON 

The sub j e c t  o f  s urface and s ub surface p roduc t i on fac i l i t i e s  
h a s  b e en sub divided into re lated p ro duc t group s b e caus e o f  the 
b road spe ctrum of equipment , mater i a l s  and s k i l l s emp l oye d in  pro 
duc t i on ope rat ions . Data were gathered from manufa c turers thro ugh 
me e t ing s , que s t ionnai r e s  and t e l ephone inqui r i e s . P r imary data 
ob t a ined for the 1 9 7 4 - 1 9 7 6 p e r i o d  inc lude p roj e c ted change s  in 
demand , supp ly cap ab i l i ty or manufacturing c ap a c i ty , and magn i tude 
o f  ant i c ipated  l imitat ions w i th resp e ct to raw mat e r i al s , manp ower 
and mach ine too l s . App roximate ly 8 0  p er cent o f  the  manufacturers 
c on t acte d responde d .  

I n  analyz ing e ach produc t group , demand for new equipment was 
quan t i fi e d  where p o s s ib l e .  Howeve r ,  t h i s  was d i ff i cul t in s eve ral 
p roduc t l ines  for the s e  reas ons : 

• A v a i l a b i l i ty o f  Su rp l u s  Eq uipme n t : Higher crude p r i c e s  
have extended the ec onomic l i fe o f  p roduc ing we l l s  and , 
c ons equent ly , reduced the rate o f  ab andonments and the 
ava i lab i l i ty of s a lvageab l e  p r o du c t i on equipment for re 
us e .  I n  the pa s t , such surp lus p roduc t i on e qu ipment furn 
i shed as much as 3 0  p er cent o f  the requirement s .  Any r e 
duct ion in ava i l ab l e  s urp lus wi l l  result  in a commensurate 
increas e in the demand for new equ ipment . Thi s  i s  part i c 
ul arly imp o r t ant i n  the ca s e  o f  pump ing uni t s  d i s cu s s ed 
in thi s chap t e r  ( and Tubular Goods , Chap t e r  Two ) . 

• Pro du c t  L i n e  Mi x :  I n  many equipment categor i e s  where 
shortages are not indicated in overa l l  supp ly , there may 
b e  in fact de fi c i en c i e·s in certain catego r i e s , p art i cularly 
tho s e  requ i r ing s p e c i a l i z e d  des i gn ,  h i gher sp e c i f i ca t i on 
mate r i a l s  and mo re s k i l le d  l ab o r  in the ir  manufacture .  

• Indu s try Demand as Sma l l  Pe r c e n tage of To ta l Deman d :  I n  
many areas s uch a s  e l ec t r i c a l  equipment , the demand for o i l  
and gas indus try us e i s  a sma l l  p e rcentage o f  a b ro ad in
dus t r i a l  demand for the s e  i tems . I n  the s e  cas e s , the 
supp ly b al ance for the p e tro l eum demand wi l l  be a func ti on 
o f  the manufacturers ' o ther demand leve l s  and o f  how e f 
fe c t ive ly p e t r o leum operators c omp e t e  for ava i l ab l e mat e r 
i a l s  that a r e  in t ight s upp ly . 

DEF I N I T I ON AND F IN D I N G S  

F ixed Offshore Product i on P l a t fo rms : L e g s , b r a c i n g ,  d e c k s , 
h e l i c op t e r  p a d s ,  l adde r s ,  w a l kw ay s ,  lan ding s tag e s ,  fe nders , 
cran e s ,  dav i t s ,  s up e r s truc ture s ,  and o t h e r  fi x e d  e q uipme n t  o r  
fa c i l i t i e s  no t n o rma l ly remov ab l e . 
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F inding s : B a s e d  on the p r o j e c t e d  numb e r  o f  p l a t fo rms to  b e  
required  f o r  the 1 9 7 4 - 1 9 7 6  p e r i o d , fab r i cators  have the p l an t  fa 
c i l i t i e s  to  cons truct the s e  p l a t fo rms . Sup p ly o f  s te e l  and ava i l 
ab i l i ty o f  s k i l l e d  l ab o r  are t i ght and repres ent p o t en t i a l  c on 
s t raints t o  exp an s i on .  

E l e c t r i c a l  Equipment : Fi e l d g e n e r a t i ng s e t s (gre a t e r  t han 5 0  
k i l o wa t t) � tran s fo rm e r s �  l i ne s ta r t e rs � c i r c u i t b r e a k e r s � m e t e r s �  
c o n du c t o r  cab l e �  e l e c tr i c  m o t ors a n d  mo t o r  s k i ds �  a l l  o f  w h i c h  are 
u s e d  in o i l fi e l d  p r o du c t i on op e ra ti o n s  on p ump ing uni t s �  s urfa c e  
o i l - w a t e r - c h e mi ca l - hy drau l i c  f l u i d  p ump s �  w a t e r  w e l l  p ump s �  s ma l l  
b o o s t e r  compre s s o r s  and tank mixers . 

F indings : O i l  and gas indus try requirements for e l e c t r i cal  
mate r i a l s  and e quipment rep r e s ent a r e l a t ive ly smal l p or t ion o f  the 
e l e c t r i c a l  indus try output . Wh i l e  l e ad t ime s  for mat e r i a l  de l ive r 
i e s  a r e  extende d f o r  1 9 7 4 ,  shor t e r  l e ad t ime s are p roj e c t e d  for 
1 9 7 5  and 1 9 7 6 . The e le c t r i c a l  indus try i s  curren tly fac ing s upp ly 
p rob l ems on c opper  and ins u l a t ion ma t e r i a l s  whi ch coul d ,  i f  inten 
s i f i e d ,  h o l d  up comp l e t i on o f  new and maintenance o f  ex i s t ing  o i l  
an d g a s  fac i l i t i e s . 

P r ime Move r s : Eng i n e s  ( g a s o l i ne �  di e s e l � na tura l gas � LPG) 
for dr i v i n g  s u c h  eq uipm e n t as p ump ing un i ts �  s urfa c e  o i l - w a t e r 
hy drau l i c  f l u i d p ump s �  w a t e r  w e l l  p ump s �  s ma l l  g e n e ra t o r s  ( l e s s  
than 5 0  k i l owa t t� s ump p ump s an d c o mp r e s s o r s . 

F inding s : Manufac turers  have adequate phys i c a l  p l ant capac 
i ty .  The required raw mate r i a l s and s k i l l e d  manp ower they n e e d  
co�ld b e  a con s traint ove r t h e  sho r t - range p e r i o d . 

Surface O i l / Ga s  Handl ing Equipment , Pumps and Compre s s o r s : 
O i l - - Va l v e s  o n  f l ow swi t ch i ng m a n i fo l ds ; o i l - g a s - w a t e r  s ep a r a t o r s  
i n c l uding b aff l e s �  f l o a t s  a n d  l e v e l c o n tro l s ;  me t e rs � s afe ty 
v a lv e s �  i n s trume n ta t i o n �  s amp l e rs �  dire c t  and i ndir e c t  fi x e d  
h e a t e r s �  w a t e r  kno c k o u t s �  tre a t e r s  a n d  h e a t e r  tr e a t e rs ; t an k s  i n 
c l udi ng v a l v e s �  b affl e s � h a t c h e s �  c o i l s �  l adders s t airs � wa l kw ay s ;  
cu s to dy t r a n s fe r  me t e r i ng uni t s  i n c l udi·n g p r o v e rs � ch emi ca l p ump s �  
and i n t e gr a l p ip i ng o n  a l l  tank s . A l l  c e n tri fuga l �  p o s i t i v e  di s 
p l a c e m e n t� w o rm g e ar� and p rop o r t i o ning p ump s us e d  i n  o i lfi e l d  
p r o du c t i o n  op e ra t i o n s  fo r s urfa c e  mo v e m e n t  o f  f l u i ds �  fo r s ub s ur
fa c e  hy drau l i c  p ump ing and fo r s ub s urfa c e  i nj e c t i o n  o f  f l u i ds . 

G a s - - Va l v e s  o n  f l ow s w i t c h i n g  manifo l d s �  me t e r s  and me t e r  
runs � -cDn de n s a t e  and/or w a t e r  s ep a ra t o r s �  de hy dra tors � dire c t  and 
i ndire c t  fire d h e a t e r s �  c on de n s a t e m e a s uring and me t e r i n g  e q uip 
m e n t �  g ly c o l  i n j e c to r s � s a l e s  b o o s t e r  comp r e s s o rs i n c l u ding s c rub 
b e r s �  i n t e rco o l e rs �  s k i d  b as e s �  i n s t r ume n ta t i o n  a n d  i n t e g r a l  p i p ing 
o n  a l l  o f  t h e  ab o v e  i t ems . 

F indings : Manufactur e r s  exp e c t  g rowth wi l l  b e  fairly s ub s tan 
� i a l  in th e 3 -year p e r i o d  1 9 7 4 - 1 9 7 6 . The ir ab i l i ty to me e t  demand 
wi l l  b e  a f f e c t e d  p r imar i l y  by the ava i l ab i l i ty of "buy - out " com 
p onent s , b a s i c  mat e r i a l s  and sk i l le d  l ab o r . N o  c r i t i c a l  s ho r t fa l l  
i s  current ly ant i c ip a t e d . 
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Produ c t i on Chemi cal s : Paraffin i n h i b i tors � emu l s i o n  b r e a k e r s �  
and s c a l e a n d  corro s i o n i n h i b i tors . 

F indings : C omp an i e s  furn i sh ing o i l fie l d  treating chemical s 
ind i cate that they can s upp ly indus try needs i f  they can g e t  b a s i c  
chemi c al s , s ome o f  whi ch are now i n  t i gh t  supp ly .  

Sub s urface Equipment : Pa c k e r s � f l ow c o n tro l l e rs � s afe t y  
v a l v e s �  tub ing an c h o r s  and c a t c h e r s � gas anchors � p ump s h o e s � tub 
i ng c h e c k  v a l v e s �  e r o s i o n  pro t e c t i o n  j o i n t s �  m o v ab l e  s l e e v e s  an d 
l o c k i ng mandre l s . 

F inding s : Manufacturers  o f  down - h o l e  equipment have the p lan t 
c ap a c i ty to  handle  indus try needs . The avai l ab i l i ty o f  tub ul ar 
g o o ds and sk i l l ed l ab o r  could b e  cons train ing factors . 

Add i t i ona l Re c overy Equipment : Wa t e rfl o o d- - Wa t e r  s o ur c e  
p ump s �  fi l t e r s � circu l a t i ng p ump s �  b a c k  w a s h  a n d  s lurry t an k s ,  mix
i ng t a n k s �  c o n tro l e q uipmen t�  m e t e rs �  v a l v e s �  i n tegra l p i p i ng and 
s k i ds on p a c k a g e d  uni ts .  

Gas Inj e c t i o n - - Gas c ompre s s o r s �  i n c l uding i n ta k e  s crubb ers � 
i n t e r - c o o l e r s �  me t e r  runs � manifo l ds �  co n tr o l e q uipm e n t �  i n t e gra l 
p ip i ng� v a l v e s  and s k i ds . 

Therma l - - Wa t e r  s o ur c e  p ump s �  fi l t e r s � w a t e r  t r e a t me n t  fa ci l i 
t i e s �  charging p ump s �  s t e am ge n e ra t o r s  a n d  fi r e - f l o o d  e q u ip m e n t 
i n c l u di ng c o n tro l s ,  s a fe ty - v a l v e  s hu tdown s ,  sp e c i a l  w e l l h e ad 
e q uipme n t� s k i ds �  i n t e gra l p ip i ng, me tering eq uipme n t �  and v a l v e s  
a n d  fi t t i ng s . 

F indings : Supp l i e rs furni s h ing wat e r f l o o d  and therma l equip 
ment can me e t  proj e c t e d  demands during t h i s  t ime frame (wh i ch ant i 
c ip ate that s ome equipment wi l l  b e  s a lvag e d  from ab andone d  we l l s  
for us e i n  new we l l s ) . However , c omp r e s s o r s  used for gas inj e c t i on 
s e rvi ce , wh i ch rep r e s ent ab out 5 p e r cent o f  t o t a l  c ompre s s or re 
quirements , are a p o t en t i a l  cons traint due to  l ong l e a d  t ime for 
components ( eng ine s and gas coo l e rs ) . 

Art i f i c i a l  L i f t Equipment : Su c k e r  R o d  Pump s - - Barre l t ub e s , 
l i n e r s �  cag e s ,  b a l l s ,  s e a t s � and p l ung e r s . 

Mi s c e l l a n e o u s  S u c k e r  Ro d Pumpi ng Equ ipme n t - - Paraffi n s crap e rs � 
p ump ho l d- downs , r o d  c e n tra l i z e rs � p o l i s h e d  r o d  c l amp s �  r o d  ro t a 
t o r s �  and s t uffi ng b oxe s . 

Pumping Uni t s and Ja c k s  (For We l l s w i t h Sucker Rod Pumps ) - 
B e am p ump i ng u n i t s  ( c o u n t e rb a l an c e d  e i t he r  by w e i g h t s  on b e am or 
crank, a i r  o r  hy dra u l i c  cy l i nders ) �  p ump i ng j a c k s � g e ar r e du c e rs � 
mo t o r  rai l s ki ds �  c arri e r  baP�  s urfa c e  h y dra u l i c  cy l i nder p umping 
uni ts comp l e te w i t h  w e l l h e a d  m o un t ing b ra c k e t,  hy drau l i c  p ump and 
p o l i s h e d  rod c o n n e c t o r �  and e q uipm e n t  guards and s k i ds . 

Hy dra u l i c  Pumpi ng ( Sub s urfa c e ) - - Su b s urfa c e  hy dra u l i c  p ump s �  
h y dra u l i c  f l u i d  c o n tr o l e q ui pm e n t  s u ch a s  v o l ume and pr e s s ur e  
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c o n tr o l l e r s � w e l l h e a d  lubri c a t o r  and v a lv e s �  s e a t i ng s h o e � tub i ng 
to p ow e r  tub i ng c lamp s �  and p ow e r  tub ing mandre l s . 

Subme r s i b l e  E l e c tri c Cen trifuga l Pumps - - Surfa c e  g e n era tors � 
e l e c tr i ca l c o n tro l pane l �  e l e c tri ca l cab l e �  cab l e  c lamp s �  e l e c tri c 
mo t o r  dri v e n  downho l e  p umps i n c l u ding gas s ep ara t o r �  s e a l s �  s cr e e n s �  
a n d  an c h or s . 

Gas Lift Equipme n t- - F low c o n tro l l e rs �  me t e r s  and i n t e rmi t t e r s � 
t u b i ng landing c o l lars � g a s  l i f t  v a l v e s �  co l lar l o c a t i ng mandr e l s �  
k i c k - o ff v a l v e s �  b l an k i ng p l ug s �  and c h e c k  va l v e s . A l s o  i n c l u d e s  
w e l l he ad p l unger�  ca t c h e r �  tub i ng s h o e  a n d  p l unger us e d  i n  p l u n g e r  
l i ft i ns t a l l a t i o ns . 

F inding s : Manufacturers ' cap a c i ty fo r furni s h ing g as l i ft 
equipment , cent r i fugal pump equipment , and hydraul i c  pump ing equip 
ment  w i l l b e  adequate to  mee t  demands for the next 3 years . 

Manufactur e r s  of b e am pump equipment are and wi l l  b e  op e r a t ing 
at capac i ty during this t ime frame , w i th an e s t imate d  s ho r t fa l l  of 
s ome 1 0  p e r cent in 1 9 7 4 . Howeve r ,  th i s  e s t ima te i s  h i ghly s en s i 
t ive to  ( 1 )  the numb er o f  ab andone d  we l l s , ( 2 )  the re - emp l oyment o f  
s urp lus pump ing un i t s , and ( 3 )  us e o f  a l t e rnate me thods o f  ar t i f i 
c i a l  l i ft .  A s  i n  the c a s e  o f  o ther manufactured i t ems , s t e e l  and 
s k i l l ed l ab o r  are p o t ent i a l  c on s training fact o r s . 

Sucker Ro ds : S u c k e r  r o ds � p o n y  r o ds � p u l l  rods � p o l i s h e d  
r o d s �  h o l l ow r o d s �  and ro d c o up l i ng s . The s e  a r e  high t e n s i l e s t e e l  
r o ds c o nne c t e d  b y  s p e c i a l  t h r e ads and coup l i ng s  de s i gn e d  for h i gh 
s tr e n g t h  a n d  r e s i s tan c e  t o  w e a r .  

Findings : Manufac tur ing cap a c i ty wi l l  b e  adequate to  me e t  
demand through mo s t  o f  thi s  3 - y e ar p e r i o d . Add i t ional furnace , 
forg ing and thre ading c ap ac i t i e s  may b e  required  in the l atter  
year . Manufa c tur e r s  are  having d i ffi cul ty ob t a ining b ars tock , and 
s ome l ab o r  shortages  are evident b ut the s e  prob l ems ar e not  as 
c r i t i c a l  as rep l acement tub ing for o l d we l l s . 

We l lhead Equipment : Cas i ng a n d  t u b i n g  landi ng h e a ds and 
hang e r s �  s i de o u t l e t  v a l v e s � s t u d  b o l t s  and nu t s �  and s te e l  ring 
g a s k e t s . 

F indings : Adequate incre as e s  in manufactur ing capac i t i e s  are 
proj e c t e d  dur ing the s e  years . A l though s upp ly prob l ems are not  
ant i c ip a t e d , s t e e l  is  invo lved and the  current ly l ong l ead t ime s 
for the s e  i tems may remain a t  l ea s t  through 1 9 7 4  and 1 9 7 5 . 

Chr i s tmas Tree Valve s : A n  a s s emb l y  of v a l v e s  u s e d  t o  c o n tro l 
f l ow� i n c ludi ng t ub i ng mas t e r  v a l v e s �  w i ng v a l v e s �  t e e s  and cro s s e s � 
f l o w  c o n tro l l e rs �  a dj u s t ab l e  and fi xe d c h o k e s �  and au toma t i c  s hu t 
off v a l v e s .  

F indings : Manufactur ing c ap ab i l i ty i s  adequate for this  t ime 
frame , and requiremen t s  shoul d b e  met a l though mat e r i a l s  and l ab o r  
wi l l  b e  t i gh t . 
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CONCLUS I ON S  AND RECOMMENDAT I ON S  

Mat e r i a l  Sho r t ag e s  

The s upp ly cap ab i l i t i e s  o f  manufactur e r s  o f  cert ain c a t e g o r i e s  
o f  equipment for t h e  b a s e  y e a r  1 9 7 3  and t h e  1 9 7 4 - 1 9 7 6  p e r i o d  were 
de t ermine d  by c ontact ing key manufac tur e rs . B e caus e o f  t ime l imi 
t a t i on s , us e r  group s  were not  canvas s e d  t o  deve l op produc t i on 
equipmen t demand proj e c t ions for the 3 -year p e r i o d , but avai l ab l e  
s t at i s t i c s  were us e d  where p o s s ib l e . 

In  addi t i on to supp ly cap ab i l i t i e s  or manufactur ing capac i ty ,  
p r imary data were ob tained regarding manufa c turing l imitat i ons as 
r e l at e d  to  ava i l ab i l i ty of raw mater i al s , manp ower , chang e s  in 
demand and machine too l s . Of the manufa c turers contacte d , app rox i 
mat e ly 8 0  p e rcent re sponded and furn i s h e d  the bulk o f  the informa 
t i on reque s t e d .  I n  the cour s e  o f  the analys i s , s eve ral  maj or areas 
of c onc e rn were ident i fi e d  as  mat e r i a l  shortage s : s t e e l , cas t ings 
and forg ing s , c opp e r , and machine too l s . 

• S t e e l :  Mo s t  o f  the equipment manufacturers are h i gh ly de 
p endent on adequate supp l i e s  o f  s t e e l , and wi thout e xcep 
t i on e xpre s s e d  c oncern ove r the i r  ab i l i ty to cont inue to 
ob t a in currently required s t e e l  s upp l i e s  and ,  mo re p ar t i c 
u l a r ly , the addi t i onal  s t e e l  supp l i e s  requi r e d  for ind i 
cated incre a s e s  in capa c i ty . I n  many cas e s , manufacturers ' 
p l an s  we re p r e d i c ated on maximum dome s t i c  al l o c a t i on s  sup 
p l emen t e d  by s i gni fi cant imp o r t e d  s t e e l s upp l i e s . S t e e l  
s upp l i e s  were c r i t i c a l  fo r b o th p r imary us e such as  p l ate 
for p l at form cons truc t i on and surface handl ing fac i l i t i es  
as  we l l  as  s e c ondary s t e e l  requ i rements o f  manufacture rs 
and s ub - supp l ie r s  furni sh ing b uy - in mater i a l s  to  the pr i 
mary manufacturers . Any s hortfa l l  o f  total  s te e l  s upp ly 
requiremen t s  w i l l  c aus e a net r e duct i on in the ind i c ated 
cap ac i t i e s  o f  var i ous manufactur e d  equipment s egment s . 

• Ca s ti n g s  and Forgings : Al l manufacturers  who ut i l i z e cas t 
ings and forgings  i den t i f i e d  the s e  supp l i e s  as shortage 
areas - - in many cas e s , the ir mo s t  c r i t i c a l  supp ly i tem- - w i th 
no fore s e e ab l e re l i e f .  Many o f  the s e  manufacturers  s tated 
that exact ing enfo rcement o f  OSHA and EPA r e gu l a t i ons had 
caus e d  the s hut down o f  many sma l l  marg ina l ly e conom i c a l  
foundr i e s . *  The s e  typ e  foundr i e s  i n  t h e  aggregate have 
h i s tor i c a l ly b e en a s igni f i c ant s ource of s upp ly . 

• Copp e r :  Manufacture rs o f  e l e ct r i c a l  equipment i den t i f i e d  
the s ho r t ag e  o f  copp er  w i r e  and the re lated  ins ulated 
mat er i a l . Bron z e  for  b e ar ings  i s  a ls o  t i ght . 

• Ma c h i n e  To o l s : At the p r e s ent  t ime , mach ine too l s  have an 
extreme ly l on g  de l ivery . 

The ab ove areas  have the mos t  s evere p o t en t i a l  for mat e r i a l  
shortag e s . S eve r a l  mater i a l s , s uch as a l l oy s , re s in s , we l ding rods 

* OSHA- - Oc cup at i ona l S afety and Heal th Admin i s trat ion ; 
E PA- - Environmen t a l  Pro t e ct ion Agency . 
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and s t a in l e s s  s t e e l , wh i ch are us e d  in r e l a t ive ly smal l quan t i t i e s , 
are none th e l e s s  c r i t ical  to the d e l ivery o f  the manufac ture r s ' end 
p ro duc t . 

Manpower 

App roxima t e ly 9 0  p e r cent o f  the manufacturers indicated a c on 
c e rn for the ava i l ab i l i ty o f  adequate  manp owe r in the s k i l le d  l ab o r 
are as  s uch as  w e l de r s , machin i s t s , p ip e  f i t t e r s , e t c . A maj o r i ty 
o f  manufactur e r s  have incre a s e d  the i r  emphas i s  on internal training 
p ro g r ams to deve l op the i r  own s k i l le d  l ab o r  forces . However , c on 
c e rn was s t i l l  expre s s ed over the ava i l ab l e  s upp ly o f  qual i fi e d  
candi da t e s  to  ma intain the output o f  the s e  programs at suff i c i en t ly 
h i g h  l eve l s . S eve r a l  manufactur e r s  a l s o  i den t i fied  shortages  o f  
eng i ne e r ing p e r s onne l ,  draft smen and c ommon l ab orers  for the 1 9 7 4 -
1 9 7 6  p e r io d . 

S eve r a l  manufacturers , p a r t i cu l ar ly tho s e  in the fab r i c a t i on 
bus ines s ,  ind i c a t e d  that pre s ent  OSHA regulati ons have advers e ly 
affe c t e d  the i r  p r o duc t ivity , requ i ring as much as 1 5  p e rc ent mo re  
manpowe r input . The  regul a t ions have a l s o  nece s s i tated h i gher 
s ki l l  l eve l s , thereby adding manpowe r re qui rements to a l ready taxed 
manufactur ing s chedul e s . 

P l ant Expan s ions 

In many ca s e s  the inc re as e  in manufactur ing cap a c i t i e s  i dent i 
f i e d  for the 1 9 7 4 - 1 9 7 6  p e r i o d  i s  cont ing ent upon p l ant exp an s i on 
p ro j e c t s  p re s en t l y  unde rway o r  c ontemp l ated . The ab i l i ty to at tain 
the s e  inc reas e d  cap ac i t i e s  is  c ont ingent upon the manufactur e r s ' 
t ime ly comp l e t i on o f  the s e  expans i ons . 

Manufacture r s ' p l ant cap ac i ty ( exi s t ing p lus p l anned exp an 
s i ons ) wi l l  b e  adequate t o  meet ant i c ipated indus try demands for 
p r o du c t i on equipment . Howeve r ,  the ir ab i l ity to s upply needed 
equipment could be l imited by ava i l ab i l i ty o f  cri t i cal  mat e r i a l s  
and equipment ( s t e e l , cas t ings  and forg ing s , c opp er  and mach ine 
t o o l s )  and s k i l l e d  manp ower (we l ders , mach ini s t s , p ip e  f i t t e r s , 
e t c . ) .  I f  manufactur ing s ho r t ag e s  should deve l op , they are l ik e ly 
t o  app e ar f i r s t  in i tems requ i r ing cus tom de s ign , h i gher s p e c i fi c a 
t i on ma t e r i a l s  and s k i l l e d  l ab o r . 

• I ndus t ry can as s i s t  manufacturers by : 

- - Adv i s ing manufacture r s  o f  long - range forecas ted  needs  
for mate r i a l s  and e quipment .  

- - P l ac ing  o r ders  for actual needs  only . 

- - I n s ur ing maximum ut i l i z a t ion o f  o i l fi e l d  produ c t i on 
equipment . 

- - Us ing s tandard des i gn e d  mat e r i al and equ ipment whenever 
p o s s ib l e . 
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- - Re duc ing the numb er o f  chan g e  orders . 

• Manufacture r s  c an as s i s t  by : 

- - Adv i s ing the ir  supp l ie r s  on l ong - range needs for raw 
mate r i a l s  and comp onent s .  

- - Furn i s h ing o i l  indus try us e r s  re a l i s t i c  de l ivery da t e s . 

• G ove rnment can as s i s t  by : 

- - Avo i ding o r  r e ducing me asure s that imp e de the funct ion 
o f  free  mark e t  mechani sms and l imit  economic incent ive s . 

- - Re - examin ing the imp l ementat ion s chedul e s  o f  OSHA and E PA 
regulat ions in l i ght o f  the t i ght b a s i c  mat e r i a l  s upp ly . 

- - I mp l e�ent ing me asure s
_

to mi t ig a t e  manp owe r shortag e s , 
e sp e c 1 a l ly where sp e c 1 a l  s k i l l s  are needed ( e . g . , a l l ow 
i n g  s ome for e ign t e chn i c a l  p e r s onne l  to work f o r  manu
f:;tc·tur e r s  and energy - re l at e d  c omp an i e s  through r e l axe d 
v1 s a  approva l s , fede ral ly as s i s t e d  training p rograms , 
e t c . ) .  

D I SCUS S I ON 

F ixed Offshore Product ion P l a t forms 

C apab i l i t i e s  

F ab r i cat ion : The b e s t  e s t ima te fo r 1 9 7 4  yard output i s  
1 8 0 , 0 0 0 - 1 9 0 , 0 0 0  tons . Contrac tors  indicate  that p r e s ent yard f a 
c i l i t i e s  are c ap ab l e  o f  produc ing app roximately 2 0 0 , 0 0 0  tons , w i th 
s t e e l  ava i l ab i l i ty c i t ed as the pr imary l im i t at i on to p roduc t i on . 
Pre s ent  exp ans ion p lans wi l l  incre a s e  yard c ap ab i l i t i e s  ove r the 
next 2 years , so that phys i c a l  p l ant  should not be a cons traint on 
p r o duc t i on through 1 9 7 6 . 

Offshore : Maj or p l atform cons truct ion ve s s e l s  p re s en t ly op er 
at ing in the Gul f o f  Mex i c o  are : 

5 - 2 5 0  ton derr ick b ar g e s  

2 - 5 0 0  ton de rrick b arg e s  

1 - 6 0 0  t on der r i ck b arge s 

1 - 5 0 0  ton c omb inat ion derr i ck p ip e  l ay b arge s 

3 - 6 0 0  ton c omb inat i on der r i ck p i p e  l ay b ar g e s  
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As s uming that the derr i ck barges  w i l l  b e  c ap ab l e  o f  ins tal l ing  
an  ave rage o f  10  p l at forms p e r  year  and the  c omb inat i on b ar g e s  an  
average o f  thr e e  p l atforms p e r  year , the  indus t ry p r e s ently has  the 
c ap ab i l i ty of ins t a l l ing app roximat e ly 8 0  p l a t fo rms p e r  year . Th i s  
i s  i n  exc e s s  o f  proj ected  demand . 

P l a t fo rm Requirements 

Dome s t ic p l atform cons truc t i on for 1 9 7 4 , 1 9 7 5  and 1 9 7 6  wi l l  b e  
main ly in t h e  Gul f o f  Mex i c o . We l l s  to  b e  dr i l le d  from fixed o f f 
shore p l atfo rms are proj e c t e d  to  range from 6 0 7  in 1 9 7 4  to 7 4 5  in 
1 9 7 6 . An indep endent s urvey o f  o ffshore op erat ions confirms p l ans 
for app roxima t e ly 50  p la t fo rms in 1 9 7 4 ,  and a growth rate of 1 0  
p e r cent for 1 9 7 5  and 1 9 7 6  app ears  reas onab l e  provided mat e r i a l  
ava i l ab i l i ty and cons truct ion c apac i ty can s upport that growth rate . 

E s t imate o f  Tonnage 

As shown in  Tab l e  2 6 , ave rage water dep th for a dr i l l ing p l at 
f o rm ins t a l l e d  in the Gulf o f  Mex i co in 1 9 7 4  wi l l  b e  ab out 1 7 5  fe e t , 
w i th incre a s e s  o f  app roxima t e ly 1 0  fe e t  p e r  year for the next 2 
y e ar s . Tab l e  2 6  a l s o  shows e s t imat ed we ights for p l a t forms and 
as s o c i at e d  dri l l ing and p roduct i on equipment dur ing this  p e r i o d . 

Projected 

1 974 
1975 
1 976 

TABLE 26 
DEPTH AND WEIGHT OF PLATFORMS-GULF OF MEXICO 1 974-1 976 

Average Water Depth ( Feet) 

1 75 
1 85 
1 95 

Platform Weight (Tons) 

3,000 
3,200 
3,400 

As s uming p l atfo rm requ i r ement s  t o  b e  5 0  in 1 9 7 4 , 5 5  in 1 9 7 5  
and 6 0  in 1 9 7 6 , t o t a l  fab r i c a t e d  p l atform tonnage s  wi l l  b e : 

1 9 7 4  

1 9 7 5  

1 9 7 6  

1 5 0 , 0 0 0  ton s  

1 7 6 , 0 0 0  tons 

2 0 4 , 0 0 0  tons 

To ca l cu l a t e  t o t a l  fab r i ca t e d  tonnage that the fab r i ca t ion 
yards mus t handl e ,  s t ruc tur a l  s t e e l  requirements  for p r o duct i on and 
dr i l l ing p ac kag e s  s hould b e  added to  the s e  f i gur e s . The s e  faci l i 
t i e s  could require 3 0 , 0 0 0  tons cap a c i ty in 1 9 7 4  and incre as e at 1 0  
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p e r cent p e r  y e ar . The yards , then , should b e  ab l e  to produce fab 
r i cated s t e e l  at the fo l l ow ing rat es : 

Sho r tage s 

1 9 7 4  

1 9 7 5 

1 9 7 6  

1 8 0 , 0 0 0  tons 

2 0 9 , 0 0 0  tons 

2 4 0 , 0 0 0  tons 

S t e e l : Contractors c i t e  ava i l ab i l i ty o f  s te e l  as  the s in g l e  
mo s t  c r i t i c a l  cons t r a int o n  con s truct ion o f  o ffshore p l atforms . 
Dome s t i c  s t e e l  p r o ducers are current ly al l o t ing al l ava i l ab le ton 
nage to cus t omers on the bas i s  o f  purcha s e s  in previous years . 
Mi l l s  are running at ful l  capac i ty and h ave b e en for qui t e  s ome 
t ime . A l though t o t a l  produc t i on c annot be imme diate ly increas ed , 
a chang e in p r o duct mix at var ious p lant s  could incr e a s e  p r o duc t ion 
of c e r t a in p r o duc t s . 

A s urvey o f  maj o r  U . S .  s t e e l  p r o ducers indi cates that the cur 
rent l e ad t ime s for the s t e e l  produc t s  (wi th in a l l o tments ) are : 

S t e e l  P l ate 4 - 1 6  weeks 

S tructural  Shap e s  6 - 1 6  weeks 

S e aml e s s  Pipe  4 - 1 2  weeks 

Large OD P ip e  8 - 1 0 weeks 

Al loy P l ate 2 3 - 33 weeks 

The s e  l e ad t imes are indi cat ive o f  current demands on the s t e e l  
indus try . None o f  the s te e l  mi l l s  contacted c i t e d  sp e c i f i c  l e ad 
t ime s ant i c ip at e d  fo r 1 9 7 5  o r  1 9 7 6 ; howeve r , they do indi cate  that 
wor l dw i de demand for s t e e l  wi l l  cont inue to exert p r e s s ure on the ir  
exi s t ing cap ac i t i e s . 

Con s umab l e  Mat e r i a l s : Con s umab l e  bulk mat er i a l s  us e d  in fab 
r i cat ion , p art i cul arly tho s e  with s t e e l  c omp onent s ,  are in short 
s upp ly and w i l l  rema in s o  unt i l  the demand for s t e e l  s tab i l i z e s . 
Advanc e  p l anning and p re - purchas ing o f  the s e  mater i a l s  are be ing 
emp loyed to ensure cont inui ty of con s t ruc t ion op erat ions . 

Manpower : Cons truc t i on l ab o r  on the Gul f  Coas.t is  con s idered 
t i ght but at p re s ent  doe s  not app e ar to  be the l im i t ing factor o� 
p l atform p r o duc t i on . However , th i s  s i tuat i on could b e  chang ed by 
a s urge in p e t r o chemical  p l ant c ons truc t ion in the are a ,  or a 
s i gni f i c ant incr e a s e  in p l atform demand . 
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Pede s ta l  Moun t e d  Cranes : Current l e ad t ime for 1 9 7 5  de l ivery 
of p e de s t a l  moun t e d  c rane s  i s  7 - 1 8  mon ths , and for 1 9 7 6  de l ivery 
i s  appr oxima t e ly 1 2  months . Manufacturers have indi cated that 
current p r o duc t i on is l imi ted by avai l ab i l ity of ma t e r i a l  ( 7 5  p e r 
c e n t  e ffec t )  and l ab o r  ( 2 5  percent e ffe c t ) . D i f f i cul t i e s  a r e  b e 
ing exp e r ienced i n  d e l ivery o f  s t e e l , eng ine s , hydr au l i c  c omp onen t s , 
c lutches and b e arings . Manufacturers  report p l an s  for incr eas ing 
p r o duct ion of c ran e s  in the next few years by addi t i on of new 
fac i l i t i e s . 

Ano de s : Thes e are us e d  in j acke t fab r i c a t i on for external 
c o r ro s i on p r o t e c t ion on that p art o f  the p l a t form that is imme r s e d  
in s ea wat e r . L e a d  t ime i s  7 - 8  months , w i t h  short e r  del ivery a t  
p r emium p r i c e s . Manufacturers  ant i c ip ate increas ing produc t i on i n  
1 9 7 4 , 1 9 7 5  an d 1 9 7 6  by exp anding manufac tur ing fac i l i t ie s . Mate r i a l s  
and � ab o r  c i t e d  as  po t en t i a l  con s traints on produc t i on . 

E l ec t r i c a l  Equipment 

Supply C apab i l i ty 

B a s e d  on the info rmat i on s ubmi tted , i t  i s  app arent that the 
maj o r i ty of e l ec t r i ca l  equipment and mat e ri a l s  manufacturers  are 
ope rat ing at n e a r  ful l  cap a c i ty .  Compan i e s  who have p l ans for e x 
p anded fac i l i t i e s  rep r e s ent a sma l l  p art o f  t h e  mark e t . Ins t a l l a 
t i on o f  new fac i l i t i e s  o r  exp an s ion o f  exi s t ing f a c i l i t i e s  w i l l  not 
ma t e r i a l ly affe ct  the l e ad t ime o f  equipment and mat e r i a l s  inve s t i g 
a t e d  dur ing 1 9 7 4 - 1 9 7 6 . The s urvey respons e s  show l i t t l e  i f  any 
reduc t i on in indus t ry p r o duct demand dur ing 1 9 7 4 - 1 9 7 6 , but as shown 
in Tab le  2 7 , s ome re duc t i on in l e ad t ime due to imp rove d manufactur 
ing t e chni que s i s  ant i c ip ate d .  

Mat e r i a l  Sho r tage s 

Al l the c omp an i e s  s urveyed exp r e s s e d prob l ems w i th mat e r i a l  
sho rtage s .  The s e  mat e r i a l s  include e l e c t r i c a l  s te e l , 1 inch p l ate 
s te e l , sheet meta l , cas t ings , forging s , copp e r , copper a l l oy s , 
a l uminum , s i lver contact s ,  g l as s , g l as s  p o lye s te r , s ome porce lain 
i t ems , p l as t i c s  and ins ul a t ing mat e r i a l s . L imi ted ava i l ab i l i ty and 
e rrat i c  s upp ly c r e a t e s  a prob l em in maint aining a s t ock o f  the s e  
n e e de d  mat e r i a l s . 

Manpow er Shor t ag e s  

L ab o r  i n  gen�ral  was not  expre s s e d  as a l imi t in g  fact o r . S ome 
s ma l l e r  comp an i e s  exp re s s ed a need  for s up ervis ory p e r s onne l  and 
s k i l l e d  craftsmen . 
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TABLE 27 
ESTIMATED DE LIVERY TIMES FOR MAJOR ELECTRICAL EQU IPMENT AND MATER IALS-1 974-1 976 

Engine Generator Units: 
Over 2,000 Kilowatt 
750 - 2,000 Ki lowatt 
Up to 500 Ki lowatt 

Transformers: 
Specialty type 
Load center type (dry) 
Load center type (oi lfield) 
D istribution type (single phase) 
Distribution type (three phase) 

Switchgear: 
5 and 1 5  Kilovolts 
600 Volts 

Motor Contro l :  
Motor control center 
Oi lfield control u nits 

Motors: 
Over 200 Horsepower 
Up to 200 Horsepower 

Wire and Cable : 
5 and 1 5  Ki lovolt power cable 
600 volt control cable 
600 volt bui lding wire 

Raceways: 
Cable tray 
Conduit 

Explosion Proof Equipment 
Condu it fittings 
Storage batteries for control and stand-by service 

Pr ime Move rs 

Supp ly C apab i l i ty 

1 974 
(Weeks) 

48 
36 
52 

1 974 

24 
28 
40 
45 
60 

52 
40 

30 
30 

40 
36 

44 
36 
28 

1 2  
20 
1 2  
8 

1 8  

1 975 
(Weeks) 

1 4  
24 
40 
45 
60 

52 
40 

30 
30 

32 
24 

42 
32 
26 

1 2  
20 
1 2  
8 

22 

1 976 

1 4  
24 
36 
45 
60 

52 
40 

30 
30 

25 
1 2  

40 
28 
26 

1 2  
20 
1 2  

8 
22 

Tab l e  2 8  s ummari z e s  the exp e c t e d  annual growth in s upply cap a 
b i l i t i e s  and the r e s u l t ing cap ac i ty fo r produc ing pr ime move rs in 
1 9 7 6  re l at ive to  the 1 9 7 3  b as e  year produc t i on . 

Many o f  the manufactur e r s  contacted indicated a s ign i f i cant 
degree  of fl exib i l i ty of the i r p lant op erations . S everal ment ioned 
that the s upp ly o f  a p art i cu l ar i t em depends on the amount o f  p l ant 
space a l l o ca t e d  to  its product ion . Increased  product ion o f  one 
i tem could o ften be ob t a ined , but at the c o s t  o f  reduce d  output o f  
ano the r  i t em p r o duce d  i n  the s ame p l ant . 
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TABLE 28 
PROJECTED GROWTH I N  PRIME MOVE R SUPPLY CAPABI LITY-1 973-1976 

Internal Combustion Engines 

1 973 
1 974 
1 975 
1 976 

Gas Turbines 

1973 
1 974 
1 975 
1 976 

Supply Index 

1 00 
1 42 
15 1  
1 63 

1 00 
220 
240 
330 

Growth (Percent Per Year) 

1 2� } 
38 

Average = 1 8  percent per year 
compounded 

Average = 49 percent per year 
compounded 

The supp ly capab i l i t i e s  for internal c ombus t i on eng ine s i s  e x 
p e c te d  t o  grow 1 8  p er cent p e r  year through 1 9 7 6  a s  shown in Tab l e  
2 8 . Comp os i t e  e s t imat es  deve l op e d  from repor t e d  i ndividual company 
e s t imates indi cate  g a s  turb ine supp ly cap ab i l i t i e s  are exp e c t e d  to 
inc rease  by s ome 4 9  p er cent year ly in the 1 9 7 3 - 1 9 7 6  p e r iod . Tab le 
2 8  comments r e c e ived from the survey ind i cate the gas turb ine in 
dus t ry has  the ab i l i ty to expand i t s  suppl y  cap ab i l i t ie s  even more 
than s hown in  Tab l e  2 8 .  I f  demand warrants  the inc re as e , about 2 
years l ead t ime wou l d  b e  requi r e d  to provide this  add i t i onal  capac 
i ty .  Add i t i on a l  s upply could a l s o  b e  made ava i lab l e  by  a l l oc at ing 
more p l ant sp ace to the p etro l eum indus t ry , wh i ch wou l d , o f  cours e ,  
re duce the s upp l y  to  o ther marke t s . 

Ma t e r i a l  Sho r t a g e s  

Pr ime mover manufacturers  that r e s ponded c i ted  c a s t ings , for 
g ings and mach ine to o l s  as the i t ems in the short e s t  supp ly . Les s 
frequently c it ed s hortag e s  inc luded s p e c i a l  a l l oy ma t e r i a l s , b e ar 
ings , c lut che s and radiators . 

Manpower Sho r t a g e s  

Ski l l ed l ab o r  w a s  c i t e d  a s  a n  add i t ional cons tra int o n  produc 
t io n . 

Surface O i l / Gas Handl ing Equipment , Pump s and Comp r e s s o r s  

Tab l e  2 9  s ummar i z e s  the exp e c t e d  annua l  growth in t h e  s upp ly 
c ap ab i l i t i e s  for de l ivery o f  equipment in the years 1 9 7 4 ,  1 9 7 5  and 
1 9 7 6  r e l a t ive to 1 9 7 3  u s e d  as a b a s e  year . 
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TABLE 29 
PROJECTED GROWTH IN SURFACE OIL/GAS HANDLING EQU IPMENT, 

PUMPS AND COMPRESSORS -1 973-1976 

Supply Index Growth Over Base Year (Percent) 

Surface Oil Handling Equipment (Except Pumps) 

1 973 
1 974 
1 975 
1 976 

Lease Surface Pumps 

1 973 
1 974 
1 975 
1 976 

1 00 
1 1 9  
1 29 
1 47 

1 00 
1 06 
1 23 
1 34 

Surface Gas Handling Equipment (Except Compressors) 

1 973 
1 974 
1 975 
1 976 

Sales Gas Compressors 

1 973 
1 974 
1 975 
1 976 

1 00 
1 1 9 
1 29 
149 

1 00 
1 29 
1 58 
1 63 

Additional Recovery and Production Equipment (Thermal Equipment) 

1 973 
1 974 
1 975 
1 976 

P l an t  Fac i l i t i e s  

1 00 
1 43 
1 7 1  
201 

1 9  
29 
47 

6 
23 
34 

1 9  
29 
49 

29 
58 
63 

43 
7 1  

1 0 1  

No r eport ing f i rm s t ated t h a t  the i r  p r e s ent p l ant  faci l i t i e s  
l im i t e d  the ir curr ent p roduct i on o r  d e l ivery c apab i l i ty and that 
rep o r t e d  incre a s e s  for 1 9 7 5  and 1 9 7 6  were rio t  l imi t e d  by thi s  fac 
tor . One f i rm rep o r t e d  that i t  p l an s  a l imi ted exp ans ion dur ing 
1 9 7 4  and 1 9 7 5 .  

Sho rtages 

The mo s t  frequent ly c i t ed c aus e of de l ivery de l ays was the 
l a c k  of purcha s e d  finished i tems . I n  mo s t  ins tanc e s , the l ack o f  
cas t ings  o r  forg ings caus e s  t h e  s carc i ty o f  t h e  purchas ed finished 
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i t ems . The reduc t i on in the amount o f  s t e e l  shee t s , p l ate and p ip e  
r e c e ive d b y  the l i s te d  manufactur ers  i s  t h e  reas on f o r  not  b e ing 
ab l e  to incre a s e  the current vo lume of de l ive r ie s . The rep orted 
incre as e s  in the volume o f  de l iver i e s  for 1 9 7 5  and 1 9 7 6  are con t in 
gent up on the i r  re c e i ving comparab l e  increas e s  in the ir r e c e i p t s  
o f  raw ma t e r i a l  and f in i shed g o o ds ove r that now b e ing r e c e ived . 

Manp ower 

The inab i l i ty to  incr eas e s taffing of manufactur ing p e r s onne l  
p r even t s  s eve r a l  supp l i ers  from incre a s ing the ir  vo l ume o f  del iver i e s  
i n  the current year . Some manufac tur e r s  wi th whom the subj e c t  was 
di s cus s e d  rep o r t e d  tha t  it was d i f f i cul t , if not impo s s i b l e , to 
h i r e  add i t ional s k i l l ed we lders  and f i t t e r s . Many of the report ing 
c omp an i e s  c onduct in - hous e training prog rams to  f i l l  the ir  require 
ment s for s k i l l ed p e r s onne l . However , they report tha t i t  i s  b e 
corning even mo r e  d i ff i cu l t  to  hire add i t i onal  p ers onne l .  Areas  o f  
the country whe re  part icular di fficulty i s  encountered inc lude : 
Tul s a , Okl ahoma ; Hous ton , Texas ; Los  Ang e l e s , Ca l i fo rnia ; Ode s s a ,  
Texa s ; and Gul fp or t , Mi s s i s s ipp i . Techn i c a l  p er s onne l ,  eng ineers  
and draft smen are in s h o rt supp ly ; however , i t  do es  not app ear that 
t h i s  factor wi l l  l imit  d e l ivery capab i l i t i es of the rep o r t ing firms . 

Produc t i on Chem i c a l s  

Supp ly C ap ab i l i ty 

I t  i s  e xp e c te d  tha t the pr oduc t i on chemi c al indus t ry h a s  the 
cap ab i l i ty to  s upp ly the proj ected demand of vari ous mat e r i a l s  as 
out'l ined in Tab l e  30 . .  

Deman d  

The p e tro l eum indus try consumed approx ima t e ly 3 0  mi l l ion g a l 
l on s  o f  p roduc t i on chemi c a l s  dur ing the year 1 9 7 3 ,  requ i ring an 

TABLE 30 

PRODUCTION TR EATING CHEMICALS 

1 973 Projected Demand 
Base Year 1 974 1 975 1 976 
Mill ion Mill ion Percent Mill ion Percent Million Percent 
Gallons Gallons Increase Gallons Increase Gallons Increase 

Paraffin I nh ibitors 1 .5 2.25 50 3.0 35 3.6 20 
Scale and Corrosion 

I nhibitors 1 3.5 16.5 22 20.0 21 24.2 21 
Emulsion Breakers 1 5.0 17.0 13 18.5 9 19.4 5 
Totals 30.0 35.75 1 9  41 .5 1 6  47.2 1 4  
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e s t imat e d  exp endi ture o f  $ 8 5  mi l l i on . Tab l e  3 0 s hows the ant i c i 
p a t e d  demand increas e s  in the s e chemi c a l s  through 1 9 7 6  that wi l l  
r e s u l t  from : ( 1 )  incre a s e d  exp l o ratory act ivity resul t ing in new 
we l l s and produc t ion , and ,  ( 2 )  the h i gher p r i ces  of crude o i l  re 
s u l t ing in  incre a s e d  s e condary and t e r t i ary recovery proj e c t s . 

Shor t age s 

Ava i l ab i l i ty could b e  r e s t r i c t e d  by shortag e s  in b as e  chemical  
fe e ds t o cks us e d  for raw ma ter i a l s  in the  product ion chem i c a l  manu
factur ing proces s e s . The s e  include e thyl ene , methan o l  and i s opro 
p an o l  a l coho l s , pheno l s  and amine s . Aromat i c  s o lvents  us e d  to  
carry the  inhib i to r s  in s o lut i on and s te e l  drums for  p ackaging are 
a l s o  in t i ght s upp ly . 

Out l oo k  

T h e  produc t ion chem i c a l  indus try h a s  the manufac tur ing c ap a 
b i l i ty f o r  current increas e s  i n  vo lume with addi t ional raw mat e r i a l  
ava i l ab l e .  S ome add i t ional p l ant cap a c i ty wi l l  b e  required  t o  s at 
i s fy a l l  proj ect ions . P l ans for expans i on are current ly ongo ing . 
The cur re n t  shor tage o f  raw mate r i a l s  app e ar s  to  b e  a prob l em that 
c an be to l erated and should not  s eve r e ly r e s t r ict the manufac tur e 
o f  pro duc t s . 

Sub s ur face Equipment 

Supp ly C apab i l i ty 

The indus try ' s  cap ab i l i ty for future exp ans ion o f  p l ant  and 
fac i l i t i e s  i s  proj e c t e d  to  increas e manufacturing cap ab i l i ty by 1 0  
p e r cent i n  1 9 7 4  and 2 0  p e rcent i n  1 9 7 5 . Manufacture r s  i n  this  
p r o duct category have th e cap ab i l i ty to  s upp ly 1 0 0  p ercent  o f  th e 
p r o j e c t e d  1 9 7 4 - 1 9 7 6  demand . Thi s  p ro j e c t i on i s  b as ed on p re s ent 
commi tments for new mach inery and p l ant  faci l i t i es  n ow under con 
s truc t i on o r  on order w i th in the indus try . The d e l ivery o f  machine 
too l s  o f  the tap e  contro l l e d  typ e i s  currently 7 2  weeks and this  
wi l l  b e  a s ign i f i cant facto r  in future exp �ns i on not  alre ady com
mi t t e d .  S t e e l  tonnage a l l o cat i ons , i f  the p r e s ent  trend cont inues , 
s h o u l d  b e  adequa te for the s e  exp an s i on s  w i th �he excep t i on o f  s p o t  
s ho r t a g e s  in h i gh a l l oy mat e ri a l s . 

D emand 

S ub s ur face equipment inc l udes p ackers , tub ing choke s , shut - o ff 
( s afety)  va lve s , tub ing anchors and c a t chers , gas  ancho r s , pump 
s ho e s , tub ing che c k  valve s , e r o s ion p r o t e c t ion j o ints , f l ow coup 
l ings , an d l oc k i ng mandre l s . Demand repre s ent s new we l l � , workover 
and n o rmal r ep l acement . Workover of we l l s  in out e r  c ont 1nen tal 
she l f  areas  that have l e s s  than 4 , 0 0 0  pounds per s quare inch (ps i )  
sur face pre s sure requires  the add i t i on or rep lacement wi th a remote 
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c ontr o l l ed s ub s urfac e  s afety valve whe re  a ve l o c i ty va lve was 
fo rme r ly us ed . Remo t e  contro l l e d s afe ty valve s are al s o  us e d  for 
c e r t ain l and we l l s  and shal l ow wat e r  l o cat ions . 

The incre a s e  in demand for sub s urface equipment for 1 9 7 4  i s  
b a s e d  o n  extens ive workover and re - comp le t ion i n  addi t i on t o  new 
dr i l l ing . The incre as e s  in 1 9 7 5  and 1 9 7 6  p r imar i ly r e f l e c t  p r o 
j e c t e d  incre as e s  in dr i l l ing act ivi ty . Regul a t i ons and indus try 
r e c ommended p r ac t i ce s  p e r ta ining to s afe ty and protect i on of the 
environment are a l s o  a s i gn i f i cant factor and are r e f l e c t e d  in the 
p r o j e ct e d  increas e s  shown in Tab l e 31 . 

Raw Mat e r i a l s  

Manufac ture r s  o f  s ub s ur face equipment emp l oy a wide var i e ty 
o f  typ e s  o f  s te e l  fo r raw ma ter i a l s .  The r e  i s  a l s o  a w i de var i at ion 
in typ e s  and s i z e s  of finished produc t s  n e c e s s ary to  s a t i s fy indiv i d 
ual cus t omer n e e ds . Raw mater i al s  inc lude a large vo lume o f  tubu 
l a r s  as we l l  a s  b ar s t o c k . Tubulars  have b e en in short s upp l y ' and 
s ome s upp l i er s  may b e  l imited in the i r  ab i l i ty to s at i s fy c e rt a in 
cus tomer requ i r emen t s  due to  s t e e l  a l l o c a t i ons and s p o t  shortag e s  
i n  h i gh a l l oy mat e r i a l s .  Thi s  s i tua t i on i s  mo s t  p r eval ent in f l ow 
coup l ings  and eros ion p ro t e c t ion j o in t s , wh ich are purchas e d  as  
tubular goods  in raw mat e r i a l  form . I n  s ome ins tanc e s , orders  o f  
t hi s  typ e o f  equipment have b e en de ferred o r  shut o ff t o  d ivert 
the needed raw mat e r i a l  to  other produc t s . 

TABLE 31 
PROJECTED INCREASES IN DEMAND FOR SURFACE EQUIPMENT 

1 973 
(Base Year) 

Packers 
Permanent Packers 
Hookwal l  Packers 
Hydraul ic Packers 

Chokes and Subsurface 
Shut-Off Devices 

Tubing, Safety Valve (Direct 

Number 
Items 

3,600 
7 ,470 
2,270 

Contro l led, Velocity) 1 ,670 
Tubing, Safety Valve (Remote 
Control led) 1 ,000 

Subsurface Equipment 
Tubing Anchors and 

Catchers 1 ,420 
N ipples and Mandrels 1 3,650 
B last Joints, F low Couplings, 

and Sl iding Sleeves 1 9, 1 00 

1 974 
Number 
Items 

3,81 5 
7,920 
2,41 0 

1 ,835 

1 ,4 1 0  

1 ,575 
1 4,750 

21 ,570 

Percent 
Increase 

8 6  

6 
6 
6 

1 0  

4 1  

1 1  
8 

1 3  

Projected Demand 
1 975 

Number 
Items 

4,260 
8,840 
2,675 

1 ,900 

1 ,860 

1 ,7 1 0  
1 5,500 

27,650 

Percent 
Increase 

1 2  
1 2  
1 1  

4 

32 

8 
5 

28 

1 976 
Number 
Items 

4,650 
9,650 
2,930 

1 ,880 

2, 1 35 

1 ,860 
1 6,000 

32,230 

Percent 
Increase 

9 
9 

1 0  

-1 

1 5  

9 
3 
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The manufacturer mus t  ma int a in a large s to ck o f  raw mat e r i a l  
invent o ry as  we l l  a s  f i n i s he d  goods . An average of 3 months min i 
mum wo rking inventory o f  raw mat erial s i s  s to cked . Advance order ing 
and s chedu l ing of raw ma t e r i a l s  is needed with c e r t a in high- grade 
al loys  r e quir ing 1 2 - 1 4 months for del ivery . 

Supp l i ers are currently o rder ing other raw mat e r i a l s  on a 6 
months in advance  b a s i s , w i th s ome mat e r i a l s  requir ing add i t i onal 
de l ivery t ime up to 14  months . Orders are made on the b as i s  o f  the 
indiv i du a l  supp l i er  proj e c t i ons of the indus try ' s  needs from e x 
p e r i ence and current indus try proj e c t s . W i th this  advance orde r ing , 
sh ortages  may deve l op in s i z e  or s e l e c t i on o f  p art i cular p r o duc t s . 
Op erato r s  may h e lp by  more  f l ex ib i l ity in de s i gn and sp e c i f i c a t i ons . 

A l t hough ava i l ab i l i ty o f  raw mat e r i a l  i s  the maj o r  l im i t i ng 
fac t o r  t o  product inc r e as e , on an indus try -wide b as i s , i t  i s  no t 
con s i dere d c r i t i c a l  a t  thi s t ime . 

Manpower 

The l ab o r  s itua t i on in this  s egment of the indus try var i e s  de 
p en d ing up on the l o cat i on o f  manuf acturing fac i l i t i e s . P l an t s  l o 
cated  in  areas o f  l ow unemp l oyment have prob l ems i n  manufacturing 
and p r o du c t i on l ab o r .  The h i gh demand for s k i l l e d  ma chine t o o l  
op e ra t o r s  creates  c omp e t i t ion among manufacturers  in the area for 
the i r  s ervi ce s . I n  the s e  areas , l ab or could b e c ome a r e s tri c t ing 
fact o r . As suming that raw mater i a l s  we re read i ly avai l ab l e , pro 
duct ion o f  s ome p r o duct l ines  could b e  incre as e d  by  adding add i 
t i ona l  l ab o r  sh i f t s . 

Supp l i e rs g eneral ly t r a in the ir  own machin i s t s  w i th an exten
s ive i n - hous e program .  S ome s upp l ie r s  have b e en more fortunate 
than o th er s  in l ab o r  turnover , b ut normal attr i t i on and new add i 
t ions  require a cont inuing new l ab o r  supp ly . Lab o r  tra ining p r o 
grams may account f o r  as much as 2 0  pe rcent o f  l ab o r  co s t s . 

The incre as e o f  manufactur ing cap ab i l i ty w i l l require  the e x 
p ans i on o f  s al e s  and s ervi ce p e rs onne l i n  a s p e c i a l i z e d  f i e l d . I n  
order t o  m e e t  th i s  demand , there i s  gener a l ly a formal in - hous e 
training o f  emp loy e e s  o f  thi s  typ e .  The p rog rams s e rve to train 
o l d  as  we l l  as new emp l oye e s . I n  addi t ion , the s e  s upp l ie r s  mus t 
comp e t e  i n  the marke t p l ace for engine e r s  w i th o i l fi e ld or iented 
exp e r i enc e . 

Add i t i on a l  Rec overy Equipment 

S upp ly C apab i l i ty 

The s upp ly o f  water f lo o d  and gas inj e c t i on equipment i s  s uf 
f i c i ent  t o  me e t  proj e c t e d  demands . Un l e s s  there i s  a sharp incre a s e  
exc e e ding t h e  proj e ct i on o f  new proj e c t  s t art s , t h e  manufactur in g o f  
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waterf l o o d  and gas inj e ct i on capab i l i ty a l ong with avai l ab l e  re 
c l a imed equipment shou l d  b e  suffi c i ent t o  s at i s fy the demand� 

Demand 

I n  o rder to ob tain a proj e c t ion o f  requirements  for add i t i on a l  
re cove ry equipmen t , two g eneral  are a s  were inve s t igated : 

• The regul atory b o dies  o f  the o i l  p r o duc ing s t a t e s  were 
s urveye d  to obtain a c ount o f  exi s t ing wat e r f l o od , gas  
inj e c t i on and other add i t i ona l r e c overy proj e c t s . S ome o f  
t h e  s t at e s  a l s o  furn ished  add i t i onal  commen t s  as  to  the 
pul s e  of the indus t ry . 

• Var i ous manufa cturers o f  wat e r f l o o d  and gas  inj e c t ion equip 
ment w e re s urveyed to determine the ir p ro j e c t i on o f  equip 
ment demand and th e i r  c ap ab i l i ty to  s upp ly the forecas t .  

Data from 1 4  re gul atory b od i e s  for 1 9 7 0 - 1 9 7 2  ( l at e s t  ava i l ab l e )  
ind i c a t e  a t o t a l  o f  6 , 8 7 9  wat e r f l o o d  proj e c t s  an d 1 , 3 0 7  o th e r  addi 
t i ona l  r e c ove ry proj e c t s  ( i . e . , g a s  inj e c t i ons , LPG inj e c t ion , 
hydrotherma l , and p r e s sure maintenanc e (wa ter and gas ) . 

Re c ent crude o i l  p r i ce increas e s  s hould g ive imp e tus to  
&dd i t ional  re c overy pro j e c t s  as  we l l  as  p o s s ib l e addit i ons t o  cur 
rent p r o j e c t s . The s urvey of the p r o duc ing s t ates  regulatory 
b o di e s  ind i c a t e d  an t i c ipated increas e s  in Alaska , I l l ino i s , Kentucky , 
Michi gan and New Mex i c o , and equipment s upp l i ers indicated  that they 
we � e  r e c e iving inqui r i e s  for wate r f l o o d  equipment . 

I nformat ion on g a s  inj ect ion comp r e s s o r s  i s  l im i t e d  b e c aus e , 
excep t  for a few maj or proj e c t s , comp re s s o r  fab r i cators are not  
always aware that  the  uni t  w i l l  be  us e d  for inj e c t ion . I t  i s  b e 
l ieve d , h oweve r ,  that gas comp r e s s ors for inj ect ion purp o s e s  p rob 
ab ly rep r e s ent 5 p e r cent o f  the t o t a l . Many exis t ing comp re s s ors 
are r e c l a ime d and revamp e d  by the var i ous op erators for inj e c t ion 
us e .  

S ho r t ag e s  

The fo l l owing are symp toms o f  t i ght s upp ly i n  this  s e c t o r : 

• Cas t in g s - - environment a l  p r o t ec t i on re gulat ions ( a i r  and 
wate r )  have shut down s everal  found r i e s  and t he one s re 
maining in bus ine s s  are  operat ing under he avy l o ad c o n 
d i t i on s . 

• B e ar ing s - - s uch as  f r i c t ion b e ar ings  are b e ing e s t imated at 
1 y e ar ' s de l ivery . 

• F lu i d  ends - - s uch as  a l uminum and bron z e  are t i gh t . 

• Eng i n e s  and g a s  coo l ers - - are  a maj or cons traint to  compres 
s or fab r i cat ion due to  the l ong l e ad t ime . 
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• New machine t o o l  faci l i t i e s - - s uch as tape c ontro l le d  de 
v i c e s  are b e ing e s t imat ed as much as  2 years from o rder 
dates in s ome cas e s . 

Manpower 

Attr i t ion and l ayoffs have reduced the work force in the in 
dus try to  a sma l l  c adre and train ing programs are in prog r e s s  to  
bui l d  up the  wo-rk fo rce s . 

Out l o ok 

Wh i l e  t i gh t  s upp l ie s  wi l l  generate prob l ems , they ar e no t 
viewed as a cri t i c a l  p o t en t i a l  c on s t r aint . 

Art i f i c i a l  L i f t  Equipment 

Dur ing 1 9 7 4 , according to Wor l d  O i l *  fore cas t ,  app rox ima t e ly 
1 5 , 0 0 0  we l l s wi l l  b e  p l ac e d  on art i f i c i a l  l i f t . S t a t i s t i c s  indi 
cate  that 8 5  p ercent o f  the s e  w i l l  b e  on rod  pump s , 1 1  p e rcent on 
gas  l i f t , 2 p e r c ent  on centri fug a l  pump s and 2 p ercent on hydr aul i c  
pump ing uni t s . 

The two maj o r  vendo rs furni s h ing b e am pump s are booke d up for 
1 9 7 4  and are in the pro ce s s  of b ooking orders  for 1 9 7 5 .  Demand 
may b e  r e duced in l ight of the fl exib i l i ty of us ing o ther art i fi c ial 
l i ft  equipment fo r s ome app l i c at i ons . Ano ther r e duction to any 
s ho r t fa l l  could b e  real i z e d  by draw ing down invento ry o f  us ed rod  
p ump s , a l t hough th i s  is  l ik e ly to prov i de short - term re l i e f  at 
b e s t b e caus e o f  r e duced we l l  ab andonments . 

Supply Capab i l i ty 

Manufactur ing cap a c i ty for gas  l i ft equipment , cent r i fug a l  
pump ing equipmen t and hydrau l i c  pump ing equ ipmen t w i l l  b e  adequa te 
for the next 3 years , as s uming all  expan s ion p l ans as indi cated 
are comp l e ted in the prop o s e d  t ime frame . However , capac i ty for 
manufacturing b e am pump ing uni t s  i s  current ly t axed and 1 9 7 4  w i l l  
b e  a c r i t i c al year . Vendo r s ' p l ants  are operat ing a t  capac i ty and 
w i l l  be fo r the 3 -year p e r i o d . Pro j e c t e d  requ i r ements  are 1 2 , 7 5 0  
ro d pump s fo r each y e ar o f  the 3 -year p e r i o d . The s upp ly/ demand 
dat a  in Tab l e  3 2  a s s ume s t ha t  9 0  p erc ent of the 7 , 0 0 0  pump ing we l l s  
pro j e c t e d  t o  b e  abandoned each year wi l l  have pump ing uni t s  that can 
b e  s a lva ged for new we l l s . 

* Wo r l d  Oi l 3  Vo l . 1 7  8 , No . 3 ,  "Ar t i f i c i a l  L i ft : Upward Trend 
Cont inue s , "  Hous t on , Texas , Feb ruary 1 5 ,  1 9 7 4 . 

8 9  



TABLE 32 
PROJECTED SUPPLY/DEMAND FOR ROD PUMPING UNITS-1974-1976 

Number of Units 
1974 1975 1976 

Supply 
Manufactured 5, 1 20 6,403 6,828 
Salvaged Units 6,300 6,300 6,300 
Subtotal 1 1 ,420 12,703 13,1 28 

Demand 12 ,750 1 2,750 1 2,750 
Over (Short) ( 1 ,330) (47) 378 

-10% 0% +3% 

Tab l e  3 2  indi c a t e s  a near b a l ance b e tween s upp ly and demand . 
I t  s ho u l d  b e  noted that the e s t ima ted ab andonment o f  7 , 0 0 0  o i l  we l l s  
each year dur ing the 1 9 7 4 - 1 9 7 6  p er i o d  ( 6 , 3 0 0  s a lvage d  uni t s ) i s  
b a s e d  o n  the extended e c onomi c  l i fe o f  marg inal we l l s  owing to  
h i gh e r  c rude p r i c e s  and the  cons equent dec l ining trend in ab andon 
men t s  ( fr om about 2 5 , 0 0 0  in 1 9 7 1  to  1 8 , 0 0 0  in 1 9 7 3 ) . I f  8 , 5 0 0  
we l l s we r e  ab andoned in 1 9 7 4 , rather than 7 , 0 0 0 , and i f  the o ther 
a s s umed l eve l s  did not chang e , the proj ected d e fi c i t  woul d  d i s app ear 
Conve r s e ly , if  7 , 0 0 0  wel l s  were  abandoned and only 8 5  percent we re 
on ro d pump s , 90 p e r c ent of which could b e  s alvage d , the proj e c t e d  
d e f i c i t  wou l d  b e  abo ut 1 8  p e r c ent . 

Shortages  

The  ava i l ab i l i ty o f  s t e e l  has  caus e d  vendo rs s ome prob lems . 
L ike  many manufacturers , they mus t  now o rder b a s i c  mat e r i a l s  6 - 1 2 
months in a dvance . 

Manpow e r  

Vendor s  did  not  indi cate  any s i gn i fi cant l abor  s hortage s .  

Out l ook 

Supp ly of art i fi c i a l  l i ft equipment is  not exp e c t e d  t o  l imit 
o i l  p r o duc t i on a l though b e am p ump ing uni ts are a p o t en t i a l  prob l em .  

Sucker Rods 

Supp ly C apab i l i ty 

Rod m i l l s  ar e fair ly o l d  and ant i qua t e d . There  are currently 
f ive maj or s upp l i er s  of rods , whi ch is down from e i gh t  in 1 9 6 3 . 
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The cons ensus o f  rod  manufacturers i s  that p l ant  cap a c i ty wi l l  
app rox imate an annua l rate o f  6 5 - 6 7  mi l l ion f e e t . Rod s al e s  in  
1 9 7 3  totaled  5 1 . 5  m i l l ion feet  o f  wh i ch 2 . 3  mi l l i on feet  were  e x 
ported . I t  woul d  app e ar that the indus try in · the next 3 years 
wi l l  need addi t i onal  furnaces , forg ing and threading cap ac i ty and 
b a r s to ck i s  exp e c t e d  to  b e  a p o tent i a l  cons traint to  m e e t ing demand . 

Demand 

Rod requ i remen t s  are cont inuing fai r ly s t rong w i th one maj o r  
s upp l i e r  de l ivering r o d s  f o r  i dent i fi e d  we l l  app l i cation on ly and 
not  fo r inventory b ui l d- up . The increas e o f  p ro j e c ted o i l  we l l  
comp l et i on s , coup l e d  w i th a s ub s t an t i a l  decre as e in the numb e r  o f  
we l l s  to  b e  ab andoned for the next 3 years w i l l  tax the p roduct ion 
cap ac i ty of rod  manufacturers . 

Manpower 

One mid- con t inent vendor has exp e r ienced s ome difficulty in 
s e cur ing s k i l le d  l ab o r  to  man a ful l thr ee -sh i ft op eration . 

Out l o ok 

Sucker rod  s upp ly for 1 9 7 4 , wh i l e  t i ght , should b e  manageab l e  
with o ccas i ona l t emp orary outage s .  The s ame i s  l ike ly t o  cont inue 
in 1 9 7 5 - 1 9 7 6 . 

We l lhead Equipment 

Th i s  inc lude s c a s ing and tub ing l anding heads , cas ing and 
tub ing h angers , we l lhead flange s ,  s tud b o l t s  and nuts , and s te e l  
r ing gasket s . S ome w e l lhead manufacturer s a l s o  make b l owout 
p r eventer s  us e d  by dr i l l ing  and wo rkove r r i g s . 

C ap ac i ty 

Manufac turing c ap a c i ty fo r w e l lhead equipment i s  pro j e ct e d  to 
incr e a s e  2 0  p e r c ent in 1 9 7 4 , 10 p e rcent in  1 9 7 5  and 10 pe rcent in 
1 9 7 6 . S ome c omp an i e s  h ave comp l e t e d  expans i on proj e c t s  in 1 9 7 4 , 
whi l e  others have exp an s i on p r o gr ams underway . 

Demand 

Wh i l e  p r o duc t i on has incre a s e d ,  the  demand for we l lhead equip 
ment has  increa s e d  more rap i dly . Dur ing 1 9 7 4 , b ack o rders bui l t  
up , re s u l t ing i n  an incre a s e  o f  d e l ivery t ime for s ome we l lhe ad 
equ ipment . D e l ive ry of b l owout p reven t e r s  ave rag e d  ab out 2 months 
in 1 9 7 3 . By m i d - 1 9 7 4 ,  th i s  had incre a s e d  t o  ove r 1 2  months . 
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Mat e r i al S ho r t age s 

Manufacture rs are current ly exp e r ienc ing shortag e s  in fo rgings  
and s e aml e s s  p ip e . 

Manpower 

The ava i l ab i l i ty o f  s k i l l ed l ab o r  in the Gu l f  Co as t area rep 
r e s ent s a pro b l em to s everal manufacturers . 

Out l o ok 

Current proj e c t i on s  ind i c a t e  that manufacturers  wi l l  b e  op e r 
a t ing at c ap ac i ty for e ach year o f  the 3 - year p e r io d .  Long l ead 
t ime s and s ome s p o t  shortages are ant i c ip at e d ,  but the s e  are not  
l ike ly to  b e  a s evere p rob l em .  

Chr i s tmas Tree  Valves 

Thes e include tub ing mas t e r  val ve s , wing valve s , s t e e l  t e e s  
an d c r os s e s , f l ow contro l l e r s  ( adj us tab l e  and fixed choke s ) , and 
d i f feren t i a l  s hut - o ff ( s afety)  valve s . 

C apac i ty 

Manufac ture r s  report s ig n i f i cant exp an s ion p l ans for the next 
3 years . 

Demand 

Requi rements are r e l a t ive ly s trong as indicated by the fact 
that p r o duc t i on va lve del ive r i e s  are up from 8 weeks in 1 9 7 3  to  
2 0 - 3 0  weeks in m i d - 1 9 7 4 . 

Mate r i a l  Shor tage s 

Shortage s are appearing in forg ings , cas t ing s , tub ing , b ar 
s t o ck ,  non - s tandard s t e e l  p l a t e  and re s in .  

Manpow er 

Sk i l l ed l ab o r  in the  Gul f Coas t area  i s  in s hort  s upp ly and 
s ever a l  vendo rs are s t epp i ng up the ir  train ing programs . One 
vendo r ind i ca t e d  a p o s s ib l e s h o r tage of eng ine e r ing p e r s onne l  and 
c ommon l ab or e r s  dur ing th i s  3 -year p e r i o d .  

Out l ook 

C ap a c i ty s ho u l d  b e  adequa t e  to me e t  demand for Chr i s tmas tree 
valve s in the 1 9 7 4 - 1 9 7 6  p e r i o d . 
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Chap t e r  F ive 

WE LL SERVI C I NG 

I NTRODUCT I ON 

The we l l  s e rvi c ing indu s t ry i s  compo s ed o f  a wide d iver s i ty o f  
contractors  and supp l i e r s  emp loyed i n  p e t ro l eum dr i l l ing and pro 
duct i on op eration s . I n  the Un i t e d  States  in 1 9 7 3 , the s e  compani e s  
emp l oyed s ome 1 4 0 , 0 0 0  p eople  and had s a l e s  o f  around $ 4  b i l l i on .  
S e rvi c e s  and ma t e r i a l s  furni shed are requ i r ed in  ( 1 )  the dr i l l ing 
and comp l e t i o n  of new we l l s ; ( 2 )  the s t imul at i on , repair and ma in
tenance o f  ex i s t ing we l l s ; and f inal ly , ( 3 )  the ab andonment of  
we l l s  after a r e s e rvo i r  i s  dep l e t ed . 

Becau s e  o f  the d ivers i ty o f  s i z e , geographical  l o cat ion and 
nature o f  work p erformed by the mu l t i tude o f  comp an i e s  in this  in 
dus try , data on act ivity i s  l imited ( r e l a t ive t o  data avai lab l e  on 
dr i l l ing ) . The r e fo r e , pro j e ct i ons , at b e s t , are extrap o l at i ons o f  
fragmentary info rma t i on , adj u s te d  o n  the b a s i s  o f  exper i ence and 
j udgment o f  p eop l e  act ively invo l v ed in var ious s egment s of the 
bus ines s .  

DEF I N I T I ON 

Provide We l l  S e rv i c e s  and Re lated Eng ineer ing : In c l udi ng 
c e me n ti ng� fra c t uring�  a c i di z i ng �  we l l  s a n d  c o n tro l �  fi s hing fo r 
m a t e ri a l l o s t i n  w e l l s �  di r e c t i o n a l dri l l i ng� e l e c tr i c  and nuc l e ar 
l o gging� p e rfo ra t i ng� a r t i fi c i a l  l ift�  and w e l l  work o v e r .  

Us e As s o c ia t e d  Equipment : Inc l u di ng p r o du c t i o n  w o r k o v e r  r i g s �  
h i g h  p r e s s ur e  p ump s �  mix i ng de v i c e s �  i n s trum e n t s  a n d  c o n tro l s �  
e l e c tr i c  w i r e  l i n e  uni t s �  and many typ e s  o f  s p e c i a l i z e d  s urfa c e  and 
s u b s urfa c e  equipme n t �  a large p a r t  of whi c h  t h e  we l l  s e rv i c i ng 
i ndu s try de s i gn s �  a s s emb l e s  o r  manufa c ture s .  

Manufacture and I n s tal l Equ ipment and Supply and I nj ect Ma 
t e r i a l s  t hat Rema in in the We l l : Su c h  a s  g u i de s ho e s � f l o a t  c o l lars � 
w e l l  c a s i ng c e n t ra l i z e r s �  l i n e r  hang e r s � c e m e n t  re t a i n e r s �  tubing 
p a c k e r s �  s u b s urfa c e  s afe ty v a l v e s �  and gas l i f t  v a l v e s ;  and c em e n t  
( 1 0 - 1 5  mi l l i o n  barre l s  y e ar l y ) �  a c i d  ( 2 5 0 � 0 0 0  to n s  y e a r l y ) �  fra c 
turing s a n d  ( 4 0 0 � 0 0 0  t o n s  y e a r l y ) and fra c turing flu i ds . 

F I ND I NG S  

I n  r e c ent years , the we l l  s e rvi c ing indu s t ry has grown and i s  
exp e c t e d  to  cont inue to  grow as s hown in  Tab l e  3 3 . Mo s t  j ob s  are 
in the $ 2 , 0 0 0 - $ 1 0 , 0 0 0  category , but can range from $ 3 0 0  to  rep a i r  a 
b o t tom ho l e  pump t o  over $ 2 0 0 , 0 0 0  fo r a d i f ficult j ob on an o f fshore 
we l l . 
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Historical 

1969 
1970 
197 1 
1 972 
1973 

Projected 

1974 
1 975 
1976 

TABLE 33 
HISTORICAL AND PROJECTED GROWTH-WELL SERVICING INDUSTRY 

Average Number of Service Jobs Per Day 

2,640 
2,535 
2,81 5 
3,235 
3,725 

4,655 
5,820 
7,27 1 

Percent Change vs. Prior Year 

- 4 
+1 1 
+15 
+15 

+25 
+25 
+25 

I n  the pa s t , c omp e t i t ion among s ervi c ing compan i e s  mo t ivat e d  
them t o  mai nt a in s t andby pro du cts , equ ipment and manpowe r t o  pro 
vide s erv i c e  to  operators  on s hort n o t i c e . Th i s  exc e s s  capac i ty 
has enab l e d  them to  ab s orb the incr eas ed demand t o  date , though 
n o t  w i thout s chedul ing prob l ems and d e l ay s . Al s o , improve d pr i c e s  
have s upp o r t e d  r ep a i r ing and re turning t o  s ervi ce  o l der  r i g s  o f  
reduced e f f i c i ency . I n  s ome me asure , this  has b e en o ffs et re cently 
by the d ive r s i on of s ome workover r i gs to  dri l l ing  op e r a t i ons . 
Thi s s h i ft has  b een promp ted by increas ed dr i l l ing a c t ivity ( s t im 
u l a t e d  b y  the two - t ie r  dome s t i c  c rude p r i c ing s y s t em )  and the co n 
comi t an t  oppo r tuni ty t o  us e equipment around - the - c l ock ins tead o f  
dur i ng day l i gh t  hour s only ( s e e a l s o r e l ated d i s c us s i on under 
Dr i l l ing  Ri gs , Chapter Thr e e ) .  

CONCLUS I ON S  AND RE COMMENDAT I ON S  

W i th c o op e r a ti on from producer s , t h e  we l l  s erv1 c 1ng indus try 
wi l l  mo s t  l ike ly accommo dat e the pr oj e c t e d  inc r e a s e  in demand 
through 1 9 7 5 . The s e rv i c ing indus try cannot , however , accommodate 
further  ant i c ipated growth in 1 9 7 6  without dec i s i ons in 1 9 7 4  to 
mak e s ub s t an t i al financ i a l  c ommi tments  for faci l i t i e s  and equipment 
needed to me e t  such demand . Lack ing that , we l l  s e rvi c ing could b e  
a c on s traint i n  1 9 7 6  wh i ch wou l d  d e l ay and reduce the numb er o f  
we l l  comp l e t i on s  an d imp a i r  th e ab i l i ty o f  produc e r s  t o  maint ain 
p ro duct ion r a t e s  from exi s t ing  we l l s . Po s s ib l e  equ ipment con 
s traints  exi s t  in workover r i g s  and to  a l e s s e r degree  pump trucks 
and bulk handl ing equ ipment . 

Ac t i ons whi ch could help the s ervic ing indu s try me et proj ected 
growth in demand are as  fo l l ows : 

• Produ c e r s  can a s s i s t  by : 

- - P l ann ing s erv i c e  op erat ions and we l l  s t imul a t i on work to  
g ive the cont ractor t ime t o  s chedu l e  s ervi c es effi c i ently . 
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- - Prov i d ing for doub l e - s hi f t ing o r  2 4- hour opera t i on o f  
wo rkover r i g s , inc luding fac i l i t i e s  needed f o r  n ight op 
erat i on s , superv i s o ry l ia s on and r at e s  that c over p r emium 
pay o f  crews . 

• Cont r a c t o r s  can a s s i s t  by : 

- - Reduc ing i d l e  t ime of equipment by gear ing up to  op erate 
mor e than one shift p e r  day . 

- - Coord inat ing with op erators  on s chedul ing and l i a i s on 
( f i e l d  sup ervi s ion) . 

- - Equ ipp ing r i g s  for ni ght op erat i on ( l i ght s , e t c . ) . 

- - Adopt ing inc ent ives to  attract  crews to  work evening and/ 
or morning s h i fts . 

- - Exp and ing capac i ty in ant i c ipat ion of imminent growth 1n 
and cont inuing high - l evel  of demand for s e rvic e s . 

• Government c an as s i s t  by : 

- - Pha s ing out contro l s  on p r i c e s  o f  crude o i l  and gas  that 
make it e conomically unattract ive to workover or recom 
p l e t e  o ld we l l s , deter inve s tment i n  high - c o s t  add i t ional 
recovery p ro j e c t s  and rep e l  cap i t a l  ne eded for exp anded 
capac ity inc luded in the we l l  s ervic ing indus try . 

- - Re l axing l o c a l  ord inanc e s  that r e s t r i ct  s erv i c e  comp an i e s  
t o  s p e c i fi c  hours ( e . g . , Long Beach) . 

D I S CUSS I ON 

We l l  S ervi c ing 

S cop e and Charact e r i s t i c s  

One o f  the mo s t  important charac t e r i s t i c s  o f  t h e  we l l  s e rv i c ing 
indu s t ry i s  t ha t  it  l acks a charac t e r i s t i c . The flow diag rams and 
ch art s  in App end ix C ( F i gure s 1 0 , 1 1 , 1 4  and 1 5 )  i l lus trate t he 
s cop e and divers i ty o f  functions , mat e r i a l s  and s e rv i c e s  invo lved 
in  the d i s c overy , deve l opment and p r o duc t i on o f  o i l  and gas  f i e l ds 
and whe r e  s e rv i c e  c omp an i e s  furn i s h  s upport to  op erato r s . I nd i 
vidu a l  compan i e s  p rovide we l l  s e rvic e s , eng ineering , manufactur ing , 
f i e l d  ins t a l la t i on o f  manufactured p r o duct s ,  or a comb inat i on of 
the s e . We l l  s e rv i c ing func t ions ar e requ i r e d  for newly dr i l led  
we l l s in add i t ion to  s erv i c e s  for  o l d we l l s , the  ent ire ope rat ion 
of which was inc luded in this  s tudy . Some examp l e s  o f  we l l  s erv 
ic ing are : the c ement ing func t i o n , whe r e in a cement ing pump truck 
and bul k handl ing truck that do es  a workover and we l l  maint enanc e 
s e rvi c i ng j ob t o  r ep a i r  a ho l e  co rroded in the cas ing may a l s o  b e  
u s e d  o n  a p r imary c ement ing j ob c l early as s oc iated wi th the dr i l l ing 
func t i on ; or whe r e  f i s h ing t o o l  c omp an i e s  can use the s ame men and 
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s ome o f  the s ame equipment to  f i s h  a broken p ip e  s t r ing  out of an 
o l d  we l l  which i s  b e ing rep a i r ed . 

Becau s e  o f  the a lmo s t  t o t a l ly amo rphous nature of the bus ines s ,  
few , if  any , r e co gn i z e d  indu s t ry s t at is t i c s  ar e ava i lab l e . Vir 
tua l ly a l l s tudy programs mus t  b e  b as ed on par t i a l ly encomp a s s ing 
s t at i s t ic s , s uch as that furn i s h e d  by Guib ers on O p e r a t i ons and 
s h own in App endix G ( F i gur e s  6 4 - 6 9 ) . I t  i s  nec e s s ary to factor 
the s e  parti al s t at i s t i c s  upwar d by s t at i s t i c a l  s amp l ings to get  an 
e st imat e o f  the t o t a l  marke t .  

A workover c an b e  comp l e t e d  for s imp l e  b o t tom ho l e  pump repa i r s  
a t  t h e  c o s t  o f  $ 3 0 0  - $ 4 0 0  wh i l e ,  a difficult  f i s hing j ob o n  an 
o ffshor e we l l  could c o s t from $ 1 0 0 , 0 0 0  - $ 2 0 0 , 0 0 0 .  The vas t maj o r i ty 
o f  wha t  i s  te rmed a "j ob , "  howeve r ,  i s  in the  $ 2 , 0 0 0  - $ 1 0 , 0 0 0  
r an ge . We l l  s e rvi c e  s ta t i s t i c s  b ecome a mul t ip l i c i ty o f  sma l l  
t r an s a c t ions wh i ch are d i f f i cu l t  to ob t a in , rather than the lar ger 
tran s ac t i ons for new we l l  dri l l ing whe r e  comp l e te s t a t i s t i c al data 
is maint a ined o n  a nat i on a l  l eve l . 

Some f i gur e s  wh i ch s e rve to  define the s i z e of the we l l  
s e rvi cing indu s try are : 

• App roximat e  annual cons ump tion o f : 3 0 , 0 0 0  - 4 0 , 0 0 0  tons 

s tee l and var ious al loys ; 1 0  - 15 m i l l ion barr e l s  o f  
c ement ; 2 5 0 , 0 0 0  t ons o f  acid ; 4 0 0 , 0 0 0  tons o f  frac tur ing 
s and ; and � 5 0 0 , 0 0 0  - 7 5 0 , 0 0 0  fe et of rubb e r  hos e .  

• App roximat e annual U . S .  bus ine s s  vo lume o f  $ 4  b i l l i on 

• Approximate emp l oyment of 1 4 0 , 0 0 0  people  

• Approximat e  annual mil eage o f  dr iving pa s s enger cars , 
p i ck - up trucks an d heavy work vehic l e s  i s  b e twe en 1 -

2 b i l l ion m i l e s . 

The s e  e s t imat e s  are b as ed on 1 9 7 3  a c t iv i ty . 

o f  

The b a s i c  growth o f  the t o t a l  s e rvice marke t i n  the Uni t e d  
S t at e s  dur ing t h e  5 y e a r  p e r i o d  ending Decemb er 3 1 , 1 9 7 3 , app eared 
to  b e  at a compound rate of 1 0  p ercent in current do l lars . So 
that the 5 year average do es  no t obs cure the market ' s  mo st 
r e c ent trend , it should b� noted that the inc r e as e  for 1 9 7 3  was 
e s t ima t ed at 1 5  percent  over  1 9 7 2 ; and current ly the quar ter - t o
qua r t e r  comp ar i s on s  o f  1 9 7 4 , as  r e l a ted to the predece s s or 1 9 7 3  
quar t e r s , ind i c at e  that ano th e r  2 5  percent i s  b e ing added over the 
1 9 7 3  l eve l s . As can b e  s e en from the s e  f i gur e s , the 1 5  per cent 
incr eas e not e d  f o r  1 9 7 3 ,  c oup l e d  wi th the a dd i t i onal 2 5  p ercent 
inc r e a s e  now b e ing n o t e d  dur i ng the firs t p art  o f  1 9 7 4 ,  i s  a 
drama t i c  change for the 5 - year ave rage ending in  1 9 7 3 . 

Trends 

Tab l e  34 s ummar i z e s  r e c ent s ta t i s t i c s  r e l evant to the we l l  
s e rv i c ing indu s t ry .  I t  i s  important to  no t e  that the 5 0 0 , 0 0 0  c rude 
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TABLE 34 
ACTIVITY DATA RELEVANT TO WELL SERVICING INDUSTRY 

1 969 1 970 1 971 1 972 

Crude Oil Wel ls* 542,227 530,990 51 7,3 18 508,443 
Gas Wells* 1 1 4,476 1 18,483 120,2 10 121 ' 1 53 
Wel ls  on Artificial Liftt 488,004 470,249 469,809 463,1 43 
Percent of Oi l  Wel ls on Artificial Lift 90 89 91 91 
Crude Oi l  Production+ ( 1 ,000 Bbl/day) 9,238 9,637 9,463 9,441 
Number of Stripper Wells§ 358,650 359, 1 30 353,696 359,471 
Stripper Wel l  Production § ( 1 ,000 Bbl/day) 1 ,246 1 ,209 1 , 1 60 1 , 1 29 
Percent of Total Production 1 3.5 12.5 12.3 1 1 .9 
Stripper Wel ls Abandoned§ 1 5,6 18 15,631 18,421 13,483 
Number of New Oi l  Wel ls* 1 4,368 13,020 1 1 ,858 1 1 ,306 
Number of New Gas Wells* 4,083 3,840 3,830 4,928 
Average Depth I Oil  t 4,464 4,532 4,381 4,529 

New Wel ls  ( Feet) Gas 5,970 6,1 49 5,898 5,567 
U .S. Average Crude Price at Wel l  Head II 

(Current Dol lars Per Barrel) $3.09 $3. 18 $3.39 $3.39 
Average Number Service Jobs Per Day** 2,641 2,536 2,8 1 5 3,237 

Note: N/A Not yet publ ished for 1 973. 
*American Petroleum I nstitute, Quarterly Review of Drilling Statistics, Annual Summary, publ ished annual ly. 
tWorld Oil, Vol. 1 78, No. 3, " Artificial Lift: Upward Trend Continues," Houston, Texas, F ebruary 1 5, 1 974 

1 973 

499,968 
123,034 
464, 10 1 
92 

9, 187 
N/A 
N/A 
N/A 
N/A 
9,892 
6,385 
4,704 
5,596 

$3.89 
3,723 

tu .s. Department of I nterior, Mineral Industries Survey, Annual Petroleum Statements, 1 969-1 972, Monthly Petroleum 
Statement, December 1 973, Washington, D .C. 

§1 nterstate Oil Compact Commission, National Stripper Well Association, National Stripper Well Survey, Oklahoma City, 
Oklahoma: I OCC, published annual ly. 

!! I ndependent Petroleum Association of America, United States Petroleum Statistics, 1974, Washington, D.C.: I PAA, 1 974. 
**Estimate developed by Wel l Servicing Task G roup. 

o i l  and 1 2 3 , 0 0 0  g a s  we l l s  in ex i s t ence in 1 9 7 3 , as we l l  as wat e r  
inj e c t ion we l l s , gas inj ect i on we l l s  and even wat er  s ource we l l s  
are candidates  f o r  we l 1  s e rv i c ing . The s ame faci l i t i e s  and s e rv i c e s  
we re  a l s o  u s ed on t h e  9 , 9 0 2  o i l we l l s  and t h e  6 , 3 8 5  g a s  wel l s  
dr i l l ed in 1 9 7 3 . F o r  mo s t  comp an i e s  in the s e rvice  bus ines s ,  one 
ha l f  o f  th e ir r evenue or l e s s  come s from new we l l s , and this  has 
been t he c a s e  for  at l e a s t  1 0  years . 

Tab l e  3 5  s hows the de l ive r i e s  o f  a l l  typ e s  o f  we l l  s ervic ing 
and wo rkover r i gs for the 1 9 6 8 - 1 9 7 6  p er i od deve lope d by Wor ld Oi l 
surveys . S eventy - three ( 7 3 ) p e r c ent o f  the new r i g s  d e l ivered to 
dat e for  dome s t i c u s e  ar e cap ab l e  o f  op erat ing at depths of over 
1 0 , 0 0 0  fe e t . F i fty ( 5 0 )  percent  o f  the r i g s  exported to dat e have 
this  capab i l i ty . 

Unt i l  r ecently there has  b e en l i t t l e  demand for new r i g  
equ ipment wi th s hal l ow we l l  cap ab i l i t i e s  o f  0 - 9 , 0 0 0  feet . The 
$ 9  pe r hour r i g  operat ing p r i c e  wou l d  not  support the c o s t of new 
po l e  r i g s , and a c c ording l y ,  th i s  part o f  the market was s uppor ted 
by fu l ly dep r ec i ated o l d  pole r i g s . With re cent incre a s e s  of ope ra 
t ing  p r i c e s  for th e s e  r igs , c on trac t o r s  are again inve s t ing in new 
p o l e  r i g s . 
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TABLE 35 
TOTAL DELIVER IES OF ALL TYPES OF WELL SERVICING AND WORKOVER RIGS 

Capacities 
(Recommended Depth wet 1968 1969 1970 
string 2�-inch tubing) Total Domestic Export Total Domestic Export Total Domestic Export 

-- -- -- --

0 - 3,500 ft. 18 16 2 8 6 2 10 1 0 
3,501 - 7,000 ft. 1 7 1 4 3 12 8 4 15 1 1 4 
7,001 - 1 0,000 ft. 14 14 26 8 18 6 2 10 
1 0,001 - 1 2,000 ft. 67 64 3 59 55 4 67 57 1 0 
Over 1 2,000 ft. 31 27 4 55 45 10 24 20 4 

-

Total All Types 147 1 35 12 160 122 38 122 100 22 

Capacities 
(Recommended Depth wet 1971 1972 
string 2�-inch tubing) Total Domestic Export Total Domestic Export 

0 - 3,500 ft. 1 5 1 5 10 10 
3,501 - 7,000 ft. 18 1 2 6 1 2 1 0 2 
7,001 - 10,000 ft. 1 5 8 7 25 14 1 1 
1 0,001 - 12,000 ft. 66 61 5 91 76 15 
Over 1 2,000 ft. 1 6 1 2 4 13 9 4 
Total All Types 1 30 1 08 22 151 1 19 32 

Source: World Oil Survey 

A s urvey o f  r i g  manufacturers  ind i ca t e s  that r i g  r e t i rements 
for the 1 9 6 8 - 1 9 7 3 p er i od have ave raged 1 2 5 - 1 5 0 per year . Thi s  has 
g eneral ly mat ched the  new de l ive r i e s , r e s u l t ing in approxima t e l y  
t h e  s ame 3 , 2 0 0  tot a l  numb er of r i g s  i n  s er v i ce . Howeve r ,  as no ted 
ab ove , there  has  b een a gr adua l up grad ing in numb ers  o f  r i g s  
cap ab l e  o f  deeper we l l  workover operat i ons o f  1 0 , 0 0 0  fe e t . To 
ident i fy and as s e s s  p o t ent i a l  s hortag es , it was proj e c t e d  that 
in 1 9 7 4  and 1 9 7 5  a l l  market areas  wou l d  inc r e a s e  2 5  percent . Thi s  
woul d  mean that the 3 - year p e r i o d  wou l d  show an increa s e  o f  ab out 
8 0  p ercent ove r  1 9 7 2  l eve l s  ( 1 . 1 5 x 1 . 2 5 x 1 . 2 5 = 1 . 7 9 7 ) . 

Capab i l i t y  o f  I ndu s t ry to  Expand 

1 9 7 3  I n  Rev i ew : I n  s c anning the marke t s  covered by the s er 
v i c e  indu s t ry , e arly s ymp toms of po tent i a l  s h o r t ag e s  were indi cated 
by the incr eas ing d i f f i cul t i es in s chedu l i ng b o th manp ower and 
mat e r i al s  t o  me e t  t h e  needs  or preference s o f  cus tome r s . 

1 9 7 4  Proj e ct e d :  W i th the 2 5 - p e r c en t  increas e i n  ac t iv i ty 
l eve l s  as s ume d thr oughout 1 9 7 4 ,  tougher s chedul ing prob l ems fo r 
workover r ig s  as we l l  a s  the sma l l e r  ro ad un i t s  for ar t i f i c ial 
l i ft  main t enance c an b e  expe cted . I n  1 9 7 4  the numb e r  o f  wor kover 
r i g  and r o d  pul l ing un i t s  w i l l  increas e appr oxima t e ly 6 per c ent . 
Add i t i ona l l y ,  equ ipment ava i l ab i l i ty -wi l l  b e  enhanced by ma int e -
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nanc e and r epa i r  o f  approxima t e ly 7 5  r i g s  that would normal ly b e  
r e t i r e d . The s e  r i g s  w i l l  probab ly n o t  b e  as effi c i ent  a s  the ir 
new e r  c oun terpart s .  

Another fact o r  cont ributing t o  the wor kover r i g  s hort  s upp ly 
may b e  the re l at ive at t rac t ivene s s  o f  "new" o i l  ver s us " o l d "  o i l  
a s  defined by·  the two - t i e r  p r i c ing s ys t em . Current e s t imat e s  are 
that 5 - 1 5  p er cent of the workover r i g s  are unava i l ab l e , b e 
cau s e  t hey have b e en outf i t ted with power swiv e l s  o r  m�ke s h i ft 
r o t a r i e s  in order to dri l l  new b ore  ho l e s . From the s t andpo int 
of quick pro duct ion of o i l , th i s  may be counter -produc t ive . A we l l  
whi ch could  b e  worked over  and put b ack o n  product i on w i th in 2 4  
hours mus t g e t  i n  a wait ing l ine b e c aus e the r i g  tha t could do 
the work is out dr i l l ing  a bore h o l e  whi ch , i f  product ive , wi l l  
not  re s u l t i n  short - t erm incr e as es i n  o i l  shipment s t o  r e f ineri e s . 
I n  s p i te o f  th e increas ing s chedul ing prob l ems , a 2 5  pe r cent growth 
in wo rkover r ig j obs  p er forme d could  be achieve d  i f  c r ews wo rked 
longe r hour s and if o i l  compan i e s  t o l erated the long er  wa i t s  and 
more r i gorous l o g i s t i c  p l ann ing . 

Othe r i t ems wh ich emerged as  p ot ent i a l ly cr i t i cal for the 
ye ar 1 9 7 4 we re  chemi ca l s  for fractur ing , acidi z ing , c ementing and 
mud s y s t ems , par t i c u l arly fee ds to cks . The on ly factor tha t i s  
keep ing th i s  from b e ing  a c o n s t r a int  a t  the p r e s ent t ime i s  the 
fac t that vendor s  to  s e rvi c e  c ompan i e s  real i z e  that addi t i onal 
production of o i l  and natural gas  from the Uni t e d  S ta t e s  is the 
only s o lut i on t o  the prob l em o f  the ir  own fe eds tocks whi ch are from 
petr ochemi c a l  s ources . Thus the s ervice indus try , in gener a l , i s  
g iven vo luntary pr eferen t i a l  treatment b y  the ir vendo r s  rather than 
an a l l o cat i on b a s e d  on p r i or cons ump t ion 

In manufactur ing capac i t i e s and manufa ctured -pr oduct inve n -
. tor i e s , p er i o d i c  s hortage probl ems exi s t , but the 1 9 7 4  requi rements  
wi l l  b e  ach ieve d w i t h  minimum de l ay s  in del iver i e s . Re l a t ive t o  
to  t h e  dr i l l ing  s e ctor , the s erv i c e  indus try i s  exp e r i enc ing l e s s  
d i f f i cu l ty i n  r e s ponding t o  demand inc re as e s  s ince s e c ondary re 
c overy and wor kover type operat i on s  in the Uni t ed S t at e s  have not 
b e en as  depr e s s ed for nearly as long as dr i l l ing . Thu s , s ervic ing 
i s  a h e a lthier  indu s t ry with the cond i t ion of i t s  a s s e t s  and in 
ventor i es s tro ng enough t o  ab s o rb volume incr e as e d  by  higher as s e t 
ut i l i zat ion than p a s t  norms . 

F o r  tho s e  not fami l i ar w i t h  the operat i on o f  a s ervi c e  f l e e t 
o r  man agement o f  inventor i e s  o f  mar ke t ab l e  o i l  f i e l d  p roduc t s  
dur ing h ig hly c omp e t i t ive t ime , the winner o f  the bus ine s s  o ften 
i s  the c omp any who c an ge t there f i r s t w i th t he service  uni t  or 
the p roduct . The refore , s t andby produc t s , r o l l ing s to ck and 
manpow er h ave b een ava i l ab l e  in orde r to r e s pond to r equirement s 
in m inute s or c e rt a inly in a ma t t e r  o f  hour s . Obvious ly , the 
proj e ct e d  l eve l o f  s erv i c e  mean s  that a s s e t  uti l i zat ion mus t  b e  
exp ande d  t o  c over act ivity through t h e  pro ce s s  o f  ke ep ing this  
s t andby e qu ipment working mor e c ont inuous ly . Accord ing ly , 
coope rat i on i s  e s s ent i a l  s ince pro ducers  mus t  now accept  in days 
or weeks  what they u s e d  to r e c e i ve in hours . 
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Th i s  re cent i ncreas e in we l l  s erv 1 c 1ng ac t ivity for to t al 
Un i t e d  S t at e s  and by  r e g i on i s  shown graph i ca l ly in App endix G 
( F i gures  6 4 - 6 9 ) . The s ource o f  this  data i s  Guib e r s on Op erat ions . 
O i l f i el d  Produ c t s  Div i s i on,  an d is  b as ed upon data fr om 6 0  per cent 
of the cont rac tor s operat ing 7 6  p erc ent o f  the s ervi c ing un i ts 
an d wor kove r r i g s . 

1 9 7 5  The C r i t ical  Year : I n  1 9 7 5  the workove r r i g b u i l d ing 
indus try wi l l  d e l ive r an incre a s e  b etwe en 7 and 8 p e r c ent of new 
mach ine s  whi ch w i l l  aga i n  b e  s upp l emen t ed by  not  re t i r ing approxi 
mate ly 7 5  o l de r , l es s  e f f i c i ent un i t s .  B e twe en the s e  two , how 
ever , t he s ervi ce  indu s t ry wi l l  have d i f f i cu l ty me et ing the 2 5 -
p e r ce n t  growth c r i t e r i a · un l e s s  the o i l  compan i e s  and r i g  con 
t r ac t o r s  wi l l  a lt e r  their prac t i c es  o f  work ing dayl igh t  hours only 
on wor kove r r i g s . S ome di s tr i c t s  mus t  change ove r to a 2 4. hour , 
7 - day work s chedu l e  i f  work ove r r i g s  and rod pul l ing un i t s  ar e to 
accomp l i sh th i s  2 5 -p e rcen t  increas e .  Thi s  chang e wi l l  pr obab l y 
c r eate the mo s t  c r i t ical  manpowe r p rob l em o f  any group in the 
s e rvi ce indu s try , s ince g e t t ing manp ower that w i l l  wor k under the s e  
condi t i ons i s  v e ry d i f f i cult and can b e  s o lved only by e l evated 
wage s t ructur es . However , if there is o i l  c ompany cooperat i on on 
such a change in p r ac t i c e , if l o cal mun i c ip a l i t i e s  wi l l  a l low s uch 
work at n i ght , and i f  the cont ractors have free dom to s e t wage 
s c al e s  high enough to  attrac t  trainab l e  manp ower , it i s  p o s s ib l e  
t o  ach i eve t h e  2 5 - p e rcent rang e . 

By 1 9 7 5 , the ava i lab l e  cap ac i t y  for manu facturing we l l  s er 
v i c ing un i t s  and o t her e qu ipment w i l l  b e  ful ly ut i l i z e d . D e l ays 
in futur e  exp an s i on could be great ly al levi ated i f ,  in the year 
1 9 7 4 , Congre s s  t akes  p ro gre s s ive s t ep s  in the are a  o f  energy s e l f 
suffi c i ency and o i l  p r i c ing . I f  confidence exi s t e d  that the l ong 
term e c on omi c incent ive exi st s , inve s tment dec i s ions in n ew p l ants 
could b e  made in m i d - 1 9 7 4 . Th i s  expans ion o f  faci l i t i es for r i g , 
equipment and t e r t iary re covery chemi c a l  manufacturing could ease  
the 1 9 7 5  and 1 9 7 6  manufacturing capac i ty prob l em . Cont inued o i l  
c omp any to l e ranc e fo r l ower s e rvice  l eve l s  out o f  inventor i e s  w i l l  
b e  requ i red i f  t he demand i s  to  b e  s a t i s fi e d  with exis t ing p l ant 
cap ac i ty through 1 9 7 5 . 

Fab r i ca t e d  s e rvi c ing un i ts such as  cemen t i ng trucks , e l e c t r i c  
wire l ine un i ts , s t ee l  w i r e l ine , b u l k  mud hau l er s , etc . ,  c o u l d  be 
a s e con dary p r ob l em in 1 9 7 5 . Ab out 1 0  percent more new equ ipment 
in t h i s  c at e g o ry c an be adde d dur i ng 1 9 7 5 ,  and as is the c a s e  with 
workover r i g s , r e t i remen t s  w i l l  be deferred in favor of re furb i s h 
men t . The c omb i nat ion o f  new equ ipment , r e furb i s hment , p lus 
incr e a s ed ut i l i z at ion , w i l l  achi eve the 2 5 - percent growth range 
in 1 9 7 5 . I ncre as e s  b eyond thi s  from an improved ut i l i z at i on 
s t andp o int  wi l l  b e  sma l l  and new fab r i c a t ion capac i ty mus t b e  
s t arted i n  1 9 7 4  or pump ing , bulking handl ing , wire l ine and e l e ct r i c  
l i ne equipment w i l l  b e  in  r e a l  shortage b y  1 9 7 6 . 

One are a  n o t  pr e s en t l y  a maj or fac t or which might exp e r i ence 
s ome e quipment s h o r t ag e s  in 1 9 7 4 and b eyond , is therma l recovery . 
I n  the p r e s en t  l ight o f  a maj or re s ur g ence  o f  s te am op erat ions for 
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he avy o i l  re c overy , the re  could  b e  a shortage not only o f  sub s ur 
face p acke rs , pump s and exp ans i on j o int s , but a l s o  a s hortage of  
s ur fa c e  s t e am g en erators  and water  treat ing uni ts . 

Spo t l i ght on Cri t i c a l  Path : 1 9 7 4 - 1 9 7 6  

The cri t i ca l  p ath in the ab i l i ty o f  the s ervi ce  indu s t ry t o  ex
p and fo r the next thr e e  years i s  the ava i l ab i l i ty of workover r i gs 
and s ervi c ing un i t s . Thus , an a s s imi l a t ion o f  addit ional s ta t i s t i c a l  
da t a  in  t h i s  a r e a  was needed . S ince n o  unive r s a l l y  accepted da ta 
encomp a s s ing th e ent i re  indu s t ry was ava i l ab l e , it wa s nece s s ary to 
c omp i l e  data from a numb er o f  s our ces  and then to extrap o l at e  this 
data into the t o t a l  market . 

The four mo s t  unive r s a l ly recogni z e d  s ources of  info rmation 
were : ( 1 )  the monthly Guib e r s on Op erat ions , O i l fi e l d  Produc t s  
Divi s i on , data s upp l ie d  b y  that comp any ' s  f i e l d  organi z a t i on ; ( 2 )  
the r i g count made once a year by Fred E .  Coop er , Inc ; ( 3 )  the 
As s oc i at ion of O i lwe l l  Servi c e  Contract o r s ; and ( 4 )  the Wo r l d  Oi l 
A n nu a l S tudy o f  New Wo r k o v e r  Ri g A ddi t i o n s . The data from the s e  
four s ources  was factored up to  the t o t a l  market s i z e through con
t a c t s  w i th many r i g  manufac ture r s , contracto r s , contrac t a s s o c i a 
t ions , e t c . The nec e s s ary fac tors  i n  foreca s t ing ava i lab l e  workover 
r i g s  and s e rv i c e  uni t s for 1 9 7 4 , 1 9 7 5  and 1 9 7 6  is the de t e rminat ion 
of the exp e c t e d  numb er of  add i t ions to  and the numb er of re t i re 
men t s  o f  such e qu ipment .  

A s ummary o f  dome s t i c s erv ice uni t  and workover r i g  proj e ct i on 
is s hown in Tab l e  3 6 . W i t h  thes e ne t addi t i ons to the s erv i c e  

TABLE 36 
DOMESTIC SERVICE UNIT AND WORKOVER RIG PROJECTION-1973-1976 

Service Units and Workover Rigs 

December 1973 Total Available 3,250 
Plus 1 97 4 Production 209 

3,459 
Less 1 974 Retirements 50 

December 1974 Total Available 3,409 + 5% 
Plus 1 975 Production 242 

--

3,65 1 
Less 1 974 Retirements 50 

December 1975 Total Available 3,601 + 6% 
Plus 1 976 Production 302 

3,903 
Less 1 975 Retirements 75 

December 1976 Total Available 3,828 + 6% 
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f l e e t  the p a s t and futur e wo rkove r r i g  and s e rvi c e  uni t  u t i l i z a t ion 
i s  proj e c t e d . Thi s  p r o j e c t ion can be c ompared to the 2 5  p e rc ent 
inc r e a s e  in the pro j e c t ed t o t a l  j ob s  p e r  day t o  det ermine differenc e s  
i n  ut i l i z at i on facto rs on the p r e s en t  day l i ght capac i ty and the 
e s t ima t e d  max imum cap ac i ty b a s e d  on a 2 4- hour , 7- day we ek p o t ent ial  
( s hown as  max imum c ap a c i ty 16  hours ) .  With the s e  net  add i t �ons t o  
t h e  s e rvic e  f l e e t , ut i l i z at ion fac t o r s  mus t b e  increased t hrough 
b e t t e r  s chedul ing and longer working hours to real i z e  the p r o j e c t e d  
growth rates  in we l l  s e rvi c ing . 

The h i s t o ry and pro j e c t ions s tudi e d  are shown in Tab l e  3 7 .  I n  
o rder t o  re conc i l e  thi s data to the Gui b e r s on dat a , i t  mus t  b e  rec 
ogn i z e d  that the Guib e r s on dat a  shows  a r i g  as  be ing act ive even 
t hough it may op erate  only 3 hours dur ing the day . The refo r e , in 
order to make a t rans i t i on from the Guib e r s on data , a dimens i on o f  
t ime mus t  b e  added s ince the Gui b e r s on ut i l i z at ion only s hows the 
p ercentage of the r i g s  t hat  were act ive in any one day and d o e s  no t 
deal wi th the que s t ion o f  how l ong they we re  act ive . 

To as c e r t a i n  from s ervi ce  contra c t o r s  how long r i g s  can b e  
kep t operati onal under  t h e  pre s ent day l ight s y s t em and how 
l ong they can b e  kep t op erat i onal under the 2 4- hour , 7- day week 
ba s i s , defini t e  c e i l ings we re  de termin e d  b e caus e o f  s chedul ing and 
ma intenance t ime r equi r ements . S chedu l ing workove r r i g s  i s  qu i t e  
different from s chedul ing a dr i l l ing r i g  s ince a dr i l l ing r i g , 
once on a j ob ,  w i l l  r emain there qu i t e  s ome t ime . A rod pul l ing 
un i t  s ervi c ing s h al l ow w e l l s  may move from two or thr ee , and 
s ome t imes  even four , l o c a t i ons a day i f  i t  i s  op e rat ing on a 2 4 -
hour ba s i s . Howeve r ,  wo rkover un i t s  may a l s o  encounter wa i t ing 

TABLE 37 
SERVICE UNIT AND WORKOVER RIG UTI LI ZATION 

Historical Projected 
1 969 1 970 1 971 1 972 1 973 1 974 1 975 1 976 

--

Average Operating 
(Hours Per R ig 
Per Day) 5.4 5.2 5.8 6.7 7.6 9.1 10.8 1 2.7 

Average Jobs Per 
Rig Per Day (6% 
hou rs average) .84 .80 .89 1 .03 1 . 1 7 1 .40 1 .66 1 .95 

Total R igs Available 
(Year-Endl 3, 1 59 3, 1 52 3, 1 67 3,1 1 4 3,250 3,409 3,601 3,828 

Average R igs Ava i l-
able During Year 3, 1 50 3, 1 55 3,1 59 3, 1 41 3, 182 3,330 3,505 3,7 1 4 

Total Jobs Per Day 2,641 2,536 2,8 1 5 3,237 3,723 4,654 5,8 1 7 7,27 1 
Percent Potential 

Dayl ight Capacity 
( 1 0 hours) 54 52 58 67 76 91 1 08 1 27 
Maximum Capacity 
( 1 6 hours) 34 33 36 42 48 56.9 67.5 79.4 
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p er i o ds whe r e  the j ob i s  de laye d thereby r e sult ing in no work for 
2 4  o r  4 8  hour s . 

As a resu l t , the fo l l owing a s s ump t i ons we re u s e d  a s  to  the 
l im i t ing c apac i ty in any one day as a s erv ic ing uni t : 

• The l imit ing u s ab l e  t ime on pre s ent  dayl ight prac t i c e s  i s  
1 0  hours p e r  day . Thi s  i s  as  t i ght a s  the dayl ight hours 
can be s chedu l e d  s ince  o t he r  s e rvi c e  c ont ractors  a l s o  mus t  
b e  c a l l ed out and s imu l t aneous ly s chedu l e d . 

• When operat ing 2 4  hours  p e r  day , 7 day s  a week , the r e  i s  
a l im i t ing c apac ity o f  1 6  hours p e r  day due to  the fo l 
l owing : 

- - Breakdowns (men and machine s )  

- - S e rv i c ing equ ipment 

- - Schedul ing and l og i s t ic s  

- - Lo c a l  laws aga i n s t Sundays and 2 4  hour days . 

One o th er key b i t o f  informat ion whi ch was obta ined on a 
s p o t - s tudy b a s i s  i s  that the average l ength o f  a s ing l e  j ob in 
t h i s  typ e  o f  bus ine s s is about 6 . 5 hour s . Thi s  was obta ine d  by 
us ing the b i l l ing t ime from s e rv i c e  un i t s  and averag ing a numb er 
of  j ob s  with differen t  l engths t o  f ind the  average length of a j ob ,  
and was a l s o  found to  have been r e l at ive ly s t a t i c  over r e c ent years . 
Ac cording ly ,  i t  was u s ed a s  a c on s t ant in c omput ing the inc r e a s e d  
wor k l oads . W i t h  t h e  increas ing workloads , inexp er i enced work crews 
wi l l  b e  us ed wh i c h  w i l l  caus e ine ffi cienc i e s  on the j ob .  However , 
a c o un t e r i ng forc e woul d  b e  that o f  radio dis patch ing . Trave l t ime 
c ou l d  be s aved by moving d i r e ct ly from l o c at ion to l o c a t i on wi thout 
a r eturn to the contractor ' s  s t orage yard . 

I n  s ummary , th e indus try s hould mak e i t  through 1 9 7 4 on i t s  
pre s ent  day l i ght type ut i l i zat i on . But b y  1 9 7 5 ,  oper a t i ons mus t  
s h i f t  ove r ,  i n  the cr i t i c al g e o graphi cal areas where c on s t raint s 
ar e o c curr ing , to the 2 4 - hour typ e op e rat ion . Otherwi s e , the 2 5 -
p ercent increa s e  a s s umed by the s tudy wi l l  no t be att a ine d .  I t  
i s  b e l i eved that extended hours o f  op eration are adv i s ab l e  and 
shou l d  and can b e  imp l emented . 

The s h i ft to  24- h our ut i l i z at i on would a l s o  h e l p  in o ther 
c r i t i c al s ec t o r s , s uch a s  fractur ing and a c i d i z ing trucks s ince 
they a r e  t i ed up overnight qui te o ften b e cau s e  the rig crew wo rks 
only day l i ght tours . Cons equen t ly , thi s shift  wi l l  he lp mater i a l ly 
in  the  equipment u t i l i z a t ion in  the o ther cr i t i ca l  areas o f  the 
s ervi ce  indu s t ry . 
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Chap t e r  S ix 

GAS P ROCES S I NG PLANT S  

INTRODUCT I ON 

P r o j e c t ions r e l at ing  to gas p ro ce s s ing p l ants  were b a s e d  on 
ana lys e s  of trends in e a ch of the inland r e g i ons having gas  p roduc 
t i on . P r incip a l  s ourc e s  o f  data were the annua l ' ' Surveys o f  Gas 
Pro c e s s ing P l ant s "  rep o r t s  and input from indus try ind ividua l s . 

DEF I N I T I ON 

G a s  P ro ce s s ing P l ants : Ex tra c t  t h e  h i g h  mo l e c u lar w e i g h t  
h y dro carb o n s  fr om r aw g a s  p r o du c e d  fr om o i l  and gas w e l l s . Op era
t i o n s  i n c l ude compre s s i o n� r e fr i g era t i o n �  fra c t i o na t i o n  and tr e a t 
m e n t .  The s e  gas p l an t e n d p r o du c t s  are transfe rr e d  from t h e  p l an t s  
t o  l i q u i d  a n d  g a s  transmi s s i o n  l i n e s . Some dry g a s  may b e  re turned 
t o  hy dr o carb o n - b e aring fo rm a t i o n s t o  ma i n t a i n  p r e s s ure s o r  as s i s t 
i n  a ddi t i o na l o i l  r e c o v e ry . 

F I ND I N G S  

I n  re cent years , natural g a s  p r o du c t i on in t h e  Uni t e d  S t a t e s  
has  run i n  the ran g e  o f  2 2 - 2 3  tr i l l ion cub i c f e e t  yearly (TCF /YR) 
( 6 0  b i l l i on cub i c fe e t  dai ly [ B C F / D ] ) .  Th i s  is 2 - 3  t imes the rate 
of d i s c ove ry of add i t i on a l  gas r e s erve s . Desp i t e  s t rong demand , 
p r o duct ion in  the fore s e eab le future prob ab ly w i l l  not  r i s e  ab ove 
the 1 9 7 3  leve l . A de c l ine from 1 9 7 3  l eve l s , in fact , is proj e c t e d . 
Even w i th de c l in ing p r o duc t i on , unde r p r e s ent  p r i c e  contr o l s  there 
is l i t t l e  l ik e l ih o o d  that d i s cove r i e s  wi l l  o ffs e t  the drawdown of 
e x i s t ing  re s erve s . Even in  a free marke t , the adver s e  trend could 
not be reve r s e d  in the 1 9 7 4 - 1 9 7 6  p e r i o d  b e c aus e o f  the lead t imes  
required for exp l o rat i on and deve lopment requi rements to  generate 
add i t i onal re s e rve s . 

Gas  p ro ce s s ing p l ant cap a c i ty in the Un i ted S ta t e s  re ached a 
p e ak o f  ab out 7 5  B C F / D  in 1 9 7 1 . S ince  then , a l though exi s t ing ca
p a c i ty has  b e en s crapp e d  fas t e r  than new c ap ac i ty has b e en adde d ,  
p l ant  ut i l i z a t i on has run l e s s  than 8 0  p e r cent . I n  re cent year s , 
new p l ant  cons truc t i on has  account ed for j us t  over one - h a l f  o f  new 
c ap ac i ty added . Exp ans i on o f  e x i s ting p l ants accounted for the re 
mainde r . N ew p l ant s  are pr edominate ly cryogen i c , tuboexp ander , 
s k i d - mo unted uni t s  e r e c t e d  near producing f i e l ds . They have typ 
i c a l ly ave rag e d  ab out one - th i r d  the cap a c i ty o f  e xi s t ing p l ants  
( e . g . , ab o ut 32  MMCF / D  aver age for  all  p l ants ) . 

* Oi l and Gas Journa l �  Survey s o f  Gas - Pr o ce s s ing P l ants  r e 
p o r t s , ( comp i l at i on o f  data for many year s ) . 
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CONCLUS I ONS 

C arb on s te e l  requiremen t s  for gas proc e s s ing are exp e c t e d  to  
r ange b etwe en 2 5 0 , 0 0 0 - 2 6 0 , 0 0 0  tons  yearly in the 1 9 7 4 - 1 9 7 6  p e r i o d . 
Ab out 9 0  p er c ent o f  th i s  i s  for gas  gathering s y s t ems , w i th the 
b a lance for new p l ant s , exp an s i ons and ma int enance to  exi s t ing 
p l ants , and c ompre s s ors . Wh i l e  the  needs are sma l l  compared to  
o ther s e ct o r s , s t e e l  for  gas  p r oc e s s ing coul d b e come a cons traint  
if  adequate s te e l  manufactur ing is  not ava i l ab l e . 

Fab r i c a t e d  equipment i s  not l ike ly to  b e  a cons traint , a l though 
l e ad t ime for s ome e s s en t i a l  i t ems s uch as heat exchange rs , p ro c e s s 
ve s s e l s  and engines now exc e e ds 4 0  weeks . Comp e t i ng demand fo r the s e  
and o th e r  commonly us e d  i t ems ( e . g . , heaters , pump s , mo tors , ins tru
men t s  and contro l s ) by r e fin er i e s , p e t ro chemi c a l  p l ant s , fer t i l i z er  
p l ant s  an d o th e r  indus t r i e s  coul d b r ing s uch equipment into  the 
c r i t i c a l  rang e . 

B e c aus e the numb er o f  g as p l an t s  i s  de c l ining and new p l ants  
are  s imp l e r  t o  run , operating manp owe r i s  not exp e c t e d  to b e  a 
prob l em .  Howeve r , as with other s e ct o r s , cons truc t i on manp owe r 
could b e c ome a prob l e m ,  ow ing to a g eneral s hortage o f  p e r s onne l ,  
p ar t i cularly engineers and draftsmen . 

Cap i tal  could b ec ome a c r i t i c a l  factor in  provi ding for p r o 
j e c t e d  g a s  p ro c e s s ing p l ant cons truct i on . New p l ants an d exp ans ion s  
wi l l  dep end on : 

• Min imum inte rfe rence w i th free marke t me chani sms 

• A r e gul atory c l imate that p e rmits  p r i c e s  of gas p l ant p ro d 
ucts to  s eek  l eve l s  comp e t i t ive w i th other fue l s  and re 
f l e c t  increas e d  c o s t s  o f  f e e d s t o ck , lab o r  and c on s truct ion . 

D I SCUS S I ON 

G a s  P ro ce s s ing H i s tory 

Recent gas  proc e s s ing p l ant trends were examined in det a i l  for 
each of the e i gh t  inl and NP C r e g ion s  ( F i gure 3 ,  Chap t e r  One) . Tab l e  
3 8  s hows t he s e  t r ends fo r the t o t a l  Uni t e d  States . Re g ional detail  
i s  shown in  App endix H ( Tab l e s  8 0 - 8 7 ) . The annual Surveys o f  Gas 
Pro c e s s ing P l an t s  we re  the p r in c ipal  s ourc e for this  informa t i on . 

T o t a l  C apa c i ty 

Gas  p ro ce s s ing p l ant cap ac i ty in  the Un i te d  S ta t e s  reached a 
p eak o f  7 4 . 5  B C F / D  in 1 9 7 1  and d e c l ined t o  7 3 . 8  B C F / D  in  1 9 7 2 . A 
sma l l  incre a s e in capaci ty was r e g i s t e r e d  in 1 9 7 3  b e c aus e an un 
us ual ly l a rg e  ( 9 0 0  MMCF / D )  gas  p l ant came on s tream ,  wh ich more 
than offs e t  c ap ac i ty de c l ines  from other p l ants . No extra large 
gas  p l an t s  are e xp e ct e d  for the 1 9 7 4 - 1 9 7 6  p er i o d . Exi s t ing capac 
i ty i s  b e ing s crapped fas te r  than new c apac i ty i s  b e ing adde d .  
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TABLE 38 
GAS PROCESSING-UNITED STATES 

Plant Plant Liquid Capacity Added Capacity Net 
!--"' I Capacity Throughput Percent Products Expansions Deleted Capacity 0 New Plants Total 
-..J Historical Annual Average (MMCF/D) Capacity (MGAL/D) (GAL/MCF) (MMCF/D) (MMCF/D) (MMCF/D) 

1970 73,326.2 59, 1 39.8 80.7 75,433.4 1 .3 3,297.3 2,200.7 5,498.0 2,509.7 2,988.3 
197 1 74,482.8 58,792.4 78.9 76,1 50.9 1 .3 546.0 1 ,539.3 2,085.3 2,406.3 (321 .0) 
1972 73,81 4.9 56,240.7 76.2 77,220.4 1 .4 1 ,075.8 397.0 1 ,472.8 2,480.2 ( 1 ,007.4) 
1973 73,877.9 55,9 1 0.8 75.7 75,31 6.3 1 .3 1 ,390.9 2,093.0 3,483.9 1 ,946.7 1 ,537.2 



O l de r , more ine ffi c i ent p l an t s  are b e ing ab andoned rap idly as  l i qu i d  
r e c overy dec l in e s  to  minimum l eve l s  or incre a s e s  i n  re c overy e ff i c 
ienc i e s  ar e j us t i f i e d  by b u i l ding new p l ant s . Cap ac i ty i s  b e ing 
s ca l e d  down at s ome exis t ing p l ants  by removing worn out equipment . 

Mo s t  o f  the gas p l ant c ap a c i ty i s  near the p roducing fi e l ds in 
the Southw e s t and S outheas t ern r e g ions of the Un i t e d  S ta t e s . The 
Texas and Louis i ana Gul f Coas t s  account e d  for almo s t  4 0  p ercent o f  
U . S .  capac i ty in  1 9 7 2 . A t  the end o f  1 9 7 3 , a total  o f  7 5 7  g a s  p l ant s  
wer e  ope r a t ing , w i t h  an average c apac i ty o f  almo s t  1 0 0  MMCF/ D .  A 
s ummary i s  s hown in Tab l e  3 9  by NP C Reg i ons . 

TABLE 39 
EXISTING GAS PROCESS ING PLANTS AS OF JANUARY 1 , 1974 

NPC Number 
Region Gas Plants Average Plant Size (MMCF/D) 

1 2 30.0 
2 44 38.3 
3 66 54.5 
4 144 94.0 
5 164 55.3 
6 212 1 00.1 
7 1 14 202.1 
8 1 1  183.0 
Total 757 98.0 

P l ant Throughput 

The amount of gas  p ro c e s s e d  at p l ant is dropp ing more rap i dly 
than p l an t  cap ac i ty . The r at i o  of p l ant  throughput to  p l ant  c a �  
p a c i ty h a s  s t eadi ly fal l en from 8 0 . 7  p e rcent i n  1 9 7 0  to  7 5 . 7  p e r 
cent i n  1 9 7 3  (Tab l e 3 8 ) . Many p l ants  h ave the cap ab i l i ty t o  pro 
c e s s  s ub s tant i a l ly mo re  gas b e c aus e o f  th i s  s p are cap ac i ty . I n  the 
l ar g e r  pro ducing r e g i ons , the op e ra t ing r a t i o  in 1 9 7 3  ranged from 
6 4 . 7 - 8 8 . 5 p e r c ent . 

New C apac i ty 

The amount o f  new c apac i ty that i s  added fluctua t e s  widely - 
rang ing from 5 . 5 B C F / D  in 1 9 7 0  to  on ly 1 . 5 B C F / D  in 1 9 7 2  (Tab l e  3 8 ) .  
G a s  pr oce s s ing h as grown fas t e r  than gas product i on in the l a s t  1 0  
years  b e c au s e  i n  e arl i e r  years , a p ort ion o f  exi s t ing  gas s t re ams 
was not  p r o c e s s ed .  The gas  p ro ce s s ing indus try i s  now p ro c e s s ing 
n e a r ly a l l  the gas s upp ly that can b e  economi cal ly j us t i f i e d . New 
c ap a c i ty addi t i on s w i l l  b e  t i e d  c l o s e ly to new gas s t r e ams and the 
qua l i ty o f  the s e  s t re ams . Al s o , s ome new cap a c i ty is for repl ace 
ment o f  ob s o l e t e  p l ants . 
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New p l ant s  accounted for s l i gh t ly more  than one - ha l f  o f  new 
cap a c i ty added in 1 9 7 0 - 1 9 7 3  p e r iod , with exp ans ions at ex i s t ing 
p l ants  a ccount ing for the rema inde r .  The s e  new p l ants  are much 
sma l l e r  than the average o f  exi s t ing p l ants . As shown in Tab l e 4 0  
( s e e  App endix H ,  Tab l e s  8 8 - 9 1  for re g i on a l  detai l ) , new p l an t s  
ave raged only 3 1 . 5  MMCF / D  dur ing the 1 9 7 1 - 1 9 7 2  p e r iod , compared  to 
the ave rage of almo s t  1 0 0  MMCF / D  fo r a l l  exi s t ing p l ants in 1 9 7 3 . 
The average new p l ant  s i z e  was inflated in 1 9 7 3  b e caus e of the 
extra l arge p l ant men t i oned e ar l i er . 

TABLE 40 
NEW GAS PROCESSING PLANTS IN THE UNITED STATES FROM 

1971 -1973-CAPACITY END-OF-YEAR 
(Mill ion Cubic Feet per Day) 

1971 1972 
Plant Capacity Number Total Average Number Total Average Number 
(MMCF/D) Plants (MMCF/D) Plants ---o\nMCF/D) Plants 

0-20 1 6 194.0 12 1 . 1 14 140.2 10.0 19 
21 -50 5 183.0 36.6 1 1 365.6 33.2 5 
51 - 1 00 4 237.0 59.3 5 420.0 84.0 2 
Over 100 1 125.0 125.0 1 1 50.0 1 50.0 1 
Total 26 739.0 28.4 31 1 ,075.8 34.7 27 

1973 
Total Average 
(MMCF/D) 

190.9 10.0 
165.0 33.0 
135.0 67.5 
900.0 900.0 
1 ,390.9 51 .5 

The amo unt of new cap a c i ty is predominat e ly along the Gulf  
C o as t ,  e xp e c i a l ly Louis i ana . Re g i ons 6 and 7 account e d  for 79  p e r 
cent o f  a l l  new c ap a c i ty added i n  the 1 9 7 0 - 1 9 7 3  p e r i o d , with South 
Loui s i ana contr ibut ing almo s t  one - ha l f  of the U . S . total . Al s o , 
cap a c i ty de l e t e d  in Louis i ana ave rag e d  only 2 0  pe rcent o f  the U . S .  
t o t a l  during that p e r i o d . 

L iqui ds Re covery 

Addi tional  ma t e r i a l  requi rement s w i l l  b e  p l aced on exi s t ing  
p l ants  b e caus e o f  more comp l e t e  extract ion o f  e thane , wh i ch i s  pro 
j e c t e d  to  r i s e  from 0 . 2 1 gal lons p e r  thous and cub i c  f e e t  o f  gas  
(GPM) in  1 9 7 2  t o  0 . 3 0 GPM in 1 9 7 6  if  e conomic condi t i ons p ermi t . 
P r op ane and h e av i e r  products  r i s e  gradual ly from 1 . 0 9 GPM in 1 9 7 2  
t o  1 . 2 0 GPM in 1 9 7 6 . Mo re c omp le t e  extr a c t i on o f  e thane a l s o  pro 
duce s  s ome incremental p ropane and w i l l  increas e s l i gh t ly the 
average GPM of th i s  p ro duc t . 

B e c aus e o f  de c l ining gas produc t i on , e thane product ion i s  pro 
j e cted  to  l eve l out at 1 3 . 7 mi l l i on ga l l on s  dai ly in 1 9 7 6  in  sp ite  
o f  the mo re comp l e t e  extract ion . Prop ane and heavier products  pro 
duc t i on w i l l  de c l ine from 6 1 . 5  mi l l ion g a l lons dai ly in 1 9 7 2  to  
5 3 . 7  mi l l i on g a l lons da i ly in 1 9 7 6 . 
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Future New Gas Produc t i on and Proce s s ing Capac i ty 

The futur e amount o f  new g a s  p r o ces s ing capac i ty can be e s t i 
ma ted b y  extrap o l at ing new gas p ro duct ion and e s t imat ing the p o r t i on 
that wi l l  b e  p r o c e s s ed .  One method o f  extrap o l ating new gas pro 
duc t i on i s  der ived by e s t imating new gas  r e s erve addi t i ons and as 
s uming a pro du c t i on rate for thes e re s e rves . This produc t i on rate 
can b e  cal cu l at e d  by dividing new re s e rve addi t i ons by  the app l i c 
ab l e  res e rve s /p r o duct i on rat io . A s e cond me thod o f  e s t imat ing new 
g a s  produc t i on i s  to re late  h i s to r i c a l  ave rage new g as we l l  produc 
t ion to new gas  we l l  dr i l l ing . 

New Gas Re s e rve Add i t i ons 

The dr i l l ing proj e ct i ons out l ined in Chap ter One were us ed to 
e s t ima t e  future act ivity l e ve l s . Gas finding rat e s  con s i s tent wi th 
exp e r i ence we re  as s ume d as out l in e d  in the 1 9 7 2  NPC report , u . s .  
En e rgy Ou t l o o k .  Tab l e  4 1  shows re cent h i s tory and summar i z e s  new 
g a s  r e s e rve add i t i ons through 1 9 7 6 . Dome s t i c  gas  r e s e rve add i t i ons 
are proj e c t e d  to  ave rage 1 1 . 9 TCF annua l ly in the 1 9 7 4 - 1 9 7 6  p er i o d  
- - up s harp ly from t h e  depre s s ed l e v e l  o f  6 . 9  TCF  o f  1 9 7 3 . ( Reg ional 
data shown in App endix H ,  Tab l e  9 2 . )  

TABLE 41 
U.S. NATURAL GAS RESERVES AND PRODUCTION (EXCLUDES 

NORTH SLOPE)-1970-1976 
(Tri l l ion Cubic Feet) 

Reserves less Plus Reserves Ratio 
First of Year Production Added Reserves End-of-Year Gas Reserves to 

Historical (TCF) (TCF) (TCF) (TCF) Production 

1970 271 .6 22.0 1 1 .2 260.8 1 1 .9 
1971 260.8 22. 1 9.8 248.5 1 1 .3 
1972 248.5 22.5 9.6 235.6 10.5 
1973 235.6 22.6 6.9 219.9 9.7 
Projected 

1974 219.9 22.4 1 1 .9 209.4 9.4 
1975 209.4 2 1 .8 1 1 .9 199.5 9.2 
1976 1 99.5 21 .0 1 1 .9 190.4 9. 1 

Re s erve / Produc t ion Rat i o s  

The N P C  U . S .  Energy O u t l o o k  rep o r t  was a l s o  us ed as  a guide 
for determining dome s t i c  R/P ratio s  ( reg i onal data shown in Appen
dix H ,  Tab l e  9 3 ) . As s hown in Tab l e  4 1 , a compos i t e  dome s t i c  R/ P 
r a t i o  o f  9 . 1 was c a l culated for 1 9 7 6 , compared to 1 0 . 5  in 1 9 7 2 . A 
de c l ining R/ P r a t i o  ind i c a t e s  that re s erve s are b e ing p r o duced at 
a fas ter rate than they are b e ing d i s cover e d . 
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New Gas  Produc t ion by R/ P Re l at i onships 

New gas p r o du c t i on was determined by d ividing the pro j e ct e d  
r e s erve add i t ions b y  t h e  R/P rat i o s  shown i n  T ab l e  4 1  (App endix H ,  
T ab l e  9 6  s hows the proj e c t ion by reg ions for b o th as s o c i at e d  and non 
as s o c i a t e d  vo lumes ) . The proj ect ion ind i c a t e s  that new gas produc t i on 
w i l l  ave rage s ome 3 . 6  BCF/D  in the 1 9 7 4 - 1 9 7 6  p e r io d  or 1 . 3  T C F . H i s 
t o r i c a l  and pro j e c t e d  total  gas produc t ion and e s t imat e d  t o t a l  gas 
r e s e rve s remain ing at year- end are shown by r e g i ons in App endix H ,  
Tab l e s 9 4  thro ugh 9 5 . 

New Gas P r o duc t ion by Gas We l l  Dr i l l ing E s t imat e s  

A s e cond method o f  cal cu l a t ing new g a s  p roduct i on is  t o  re late  
aver age gas  we l l  produ c t i on t o  new gas  we l l  dr i l l ing . By mul t i 
p l y ing th e g a s  we l l  p r o du c t i on o f  1 8 5  MMCF/YR (re cent h i s tory as  
shown in App endix H ,  T ab l e 9 7 ) t o  the  p r o j e c t i on o f  new gas com 
p l e t i ons as shown in App endix D (Tab l e  5 4 ) ,  t o t a l  new gas p r o duct i on 
was calculat e d . Tab l e  42 s hows r e s u l t s  of th i s  ana ly s is . I t  l ike 
w i s e ind i c a t e s  an ave rage new gas p r o duc t ion o f  1 . 3  TCF produced 
annua l ly dur ing the 1 9 7 4 - 1 9 7 6  p e r i o d . 

TABLE 42 
U.S. GAS PRODUCTION FROM NEW WELLS 

Average Well Total Gas Production 
New Gas Production From New Wells 

H istorical Wells MMCF!YR TCFIYR 

1 970 3,840 186.9 0.7 1 77 
1 97 1 3,830 183.6 0.7032 
1 972 4,928 185.8 0.9 1 1 9 
1 973 6,362 183.7 1 . 1 687 
Projected 

1 974 6,935 185.0 1.283 
1 975 6,957 185.0 1 .287 
1 976 7,000 1 85.0 1 .295 

Not a l l  n ew gas product ion wi l l  require new proces s in g  fac i l i 
t i e s  b ecaus e a growing p o rt ion o f  non - as s o c i a t e d  gas i s  dry , and 
sp are cap a c i ty at exi s t ing p l an t s  i s  increas ing . The amount o f  
new g a s  p l an t  p r o c e s s ing c ap ac i ty h a s  b e en cyc l i ca l , shown in 
T ab l e  4 3 .  F o r  examp l e , the amo unt o f  n e w  gas  p roce s s ing c ap a c i ty 
ave r aged 2 0 9  p e r c en t  o f  new g a s  p r o du c t ion in 1 9 7 0  and only 5 2 . 3  
p e r cent in 1 9 7 2 . B e caus e mo s t  exi s t ing gas s tr e ams are n ow b e ing  
p r o c e s s e d ,  new gas proces s ing cap a c i ty wi l l  fol l ow the  new gas  
p r o duction curve . The amount o f  new gas  p r o ce s s e d i s  exp e c t e d  t o  
average only ab out 5 0  percent o f  new g a s  p r o duc t i on i n  1 9 7 6 . 
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Historical 

1970 
197 1 
1972 
1973 
Projected 

1974 
1975 
1976 

TABLE 43 
U.S. GAS PRODUCTION VERSUS GAS PROCESSED 

New Gas Production 
(BCF) (MMCF/D) 

960 
983 
1 ,028 
981 

1 ,308 
1 ,324 
1 ,339 

2,630 
2,693 
2,8 16 
2,687 

3,584 
3,627 
3,668 

Percent New 
Capacity 
Required 

209.0 
77.4 
52.3 
1 29.7 

60.4 
54.9 
49.8 

New Gas Pro ces s ing P l ant s 

New Gas Processed 
(MMCF/D) 

5,498 
2,085 
1 ,473 
3,484 

2, 165 
1 ,990 
1 ,828 

The s i z e and l o c at i on o f  new gas  proce s s ing p l an t s  were e s t i 
mat e d  by examin ing re cent cons truc t i on trends , cons truct i on an 
nouncements in trade pub l i cat ions and amount o f  new gas  ava i l ab l e . 
A s ummary o f  the proj e c t e d  p l ant  cons truc t i on i s  shown in  Tab l e  
4 4 . Re g i onal  de t a i l  i s  shown in App endix H ,  Tab l e  9 8 . 

Number of 
Plants 

1 1 
7 
4 
4 
4 
3 
33 

TABLE 44 
PROJECTED ANNUAL NEW PLANT CONSTRUCTION IN 

THE UNITED STATES-1974-1976 
(Mill ion Cubic Feet Per Day) 

Average Size 
of Plants 

10 
20 
30 
40 
60 
1 00 
32.4 

(MMCFD) 

Total 
Capacity 

1 1 0 
140 
1 20 
1 60 
240 
300 
1 ,070 

The recent trend to  much s ma l l er g as proce s s ing p l ant s i s  e x 
p e c t e d  to  cont inue . Almo s t  8 0  p e r cent of al l proj e c t e d  n ew p l ant s  
wi l l  b e  l e s s  than 4 0  MMC F/ D . Ave rage new p l ant s i z e  i s  only 3 2 . 4 
MMCF / D  compared to  an average o f  a lmos t 1 0 0  MMC F / D  f o r  a l l exi s t ing 
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p l ants . No l ar g e  p l ants  are exp e c t ed dur ing t he thre e - ye ar p er i od 
b e caus e o f  the r e qu i r e d  2 to  3 - ye ar con s t ruct i on t ime . 

New P l ant con s t ruct ion i s  exp e c t e d  to  account for s l igh t ly 
mo re  than one - ha l f  o f  new c ap ac i ty added dur ing the 1 9 7 4 - 1 9 7 6  
p er i o d . Thi s  i s  the s ame p at t e rn that p reva i l e d  in the 1 9 7 0 - 1 9 7 3  
p e r i o d .  

Expans i on s  to  Exi s t ing P l an t s  

Exp an s i ons at exi s t ing p l ant s  w e r e  derived by s ub tract ing out 
th e new p l ant  c ap ac i ty e s t imate from the amount o f  new gas proj e c t e d  
t o  b e  p ro c e s s e d .  A s ummary o f  new p l ant  capacity vers u s  exp ans ions 
to e x i s ting p l ants  is s hown in T ab l e  4 5 . 

New Plants 
Expansions 
Total 

TABLE 45 
PROJECTED U.S. GAS PROCESSING PLANT CONSTRUCTION 

(Mill ion Cubic Feet Per Day) 

1974 1975 1976 
1 ,070 1 ,070 1 ,070 
1 ,095 920 758 
2,1 65 1 ,990 1 ,828 

Mat e r i a l s  Consump t i on 

New Gas G a th e r ing Sys t ems 

Total 
1974-1976 

3,2 1 0  
2,773 
5,983 

The amount o f  s t e e l  p ip e  needed to  extend ga the r ing s y s t ems was 
e s t imate d  by examin ing r ecent indu s t ry exp e r ience . I t  i s  e s t ima ted 
that 1 0 0  tons o f  s t e e l  are required to  ext end gathe ring sys t ems for 
each add i t i onal mi l l ion cub i c  feet p e r  day o f  gas . Th i s  fac tor  was 
app l i ed to  new gas produc t i on in a l l  r e g i ons excep t  Al aska and Off
s ho r e  Lou i s i ana . Any new gas  deve l oped in Al a s ka in t h i s  t ime frame 
wi l l  probably be handl ed by o i l  p ro duc t i on fac i l i t i e s  then inj ected 
into the  p r o du c ing zone . Offsho re  Loui s i ana gas  gather ing sys t ems 
w i l l  be extended by gas p ip e l ine  c omp an i e s  and wi l l  no t be a requ i r e 
ment o f  g a s  p r o c e s s ing c omp ani e s . S t e e l  p ip e  requ i r ement s  r i s e  
s l owly from 2 2 6 thous and tons i n  1 9 7 4  to  2 3 5  thous and tons in 1 9 7 6  
( shown in Tab l e  4 6  by r e g i on s  i n  App endix H ,  Tab l e  9 8 ) . 

New P l ant s 

Recent con s t ru c t i on trends ind icate  that new p l an t s  are pre 
domina t e ly cryogen i c , turbo exp ander , s k i d - mounted p l ants , l o cat ed 
n e ar the p r o duc ing fie lds . T o t a l  mater i a l s  needed for new p l ant 
cons truc t i on w i l l  ave r ag e  ab out 6 . 9  thous and tons annua l ly and 
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comp r e s s ion for g ath e r ing sys tems wi l l  add another 3 . 7 thous and 
tons . Carb on s t e e l  is the pr imary mat e r i a l  in new p l ants , accoun t 
ing f o r  8 6  p e r c ent o f  the 6 . 9  thous and tons . 

Expan s ions 

Exp an s i ons t o  exis t ing p lants wi l l  requ i r e  l e s s mat e r i a l  than 
new p lant con s t ruc t i on dur ing the 1 9 7 4 - 1 9 7 6  p e r i od . The p e ak con� 
s t ruc t i on year of 1 9 7 4  requ i re 8 . 1  thous and t ons o f  mat e r i a l  and 
de c l ine s to 5 . 6  thous and tons in 1 9 7 6 . 

Ma intenan ce 

Mat e r i a l s  required to  rep l a c e  equ i pment at ex i s t ing p lants wi l l  
b e come much larger  than h i s t o r i c al b e caus e o f  the increas ing average 
age o f  p l ants  and the p r event ive ma int enance  required to  minimi z e  
down - t ime a t  p l ants . Mat e r i a l s  consumed in ma int enance o f  ex i s t 
ing fac i l i t i e s  wi l l  t o t a l  1 4 . 5  thous and tons o f  mate r i a l  in 1 9 7 4 , 
equa l to  about three - fourths o f  mate r i a l s  consumed in the cons truc 
t i on o f  new p l an t s  and exp ans ions to  exi s t ing p l ant s . Consump t i on 
o f  maintenance ma t e r i a l s  i s  proj ected  to decl ine in 1 9 7 5  and 1 9 7 6  
b e caus e o f  l ower g a s  throughput a t  exi s t ing p l ant s . 

Mat e r i a l s  Summary 

A s ummary of carb on s t e e l  requi r e d  by categor i e s  i s  shown in 
Tab l e  4 6 . Pro j e c t e d  carb on s t e e l  requirements total  2 5 4 . 4  thous and 
tons in 1 9 7 4  and r i s e  t o  nearly 2 6 0  thous and tons in 1 9 7 6 . Gather 
ing sys t ems wi l l  r e qu i re a lmo s t  9 0  p e r c ent o f  the total . 

New Plants 
Expansions 
Maintenance 
Compressors 
Gathering Systems 
Total 

TABLE 46 
ESTIMATED CARBON STEEL REQUIREMENTS 

(Tons) 

1 974 1 975 

5,79 1 .2 5,97 1 .2 
4,433.0 3,734.3 
7,992.4 7,492.2 

1 0,462.9 9�832.0 
225,83 1 .0 230,838.0 
254,51 0.5 257,787.7 

Chem i c a l s  Con s ump t ion 

1 976 

5,97 1 .2 
3,075.3 
7,088.4 
9,1 64. 1 

234,805.0 
259,934.0 

Op e r a t i on o f  a g a s  proce s s ing p l an t  requ i r e s  a w i de var i e ty 
o f  chemi c a l s  for g as and water treat ing . Consump t i on w i l l  vary 
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acco rding to  the typ e o f  gas  b e ing p r o ce s s e d .  Average c on s ump t i on 
r a t e s  (p ounds p e r  mi l l i on cub i c f e e t  o f  gas p ro ce s s e d )  were deve l 
o p e d  for the mo s t  s i gn i f i cant chem i ca l s . The chem i c a l  r equi rement s  
a r e  exp e c t e d  to  dec l ine  during the t hree - year p e r i o d  b e c ause  o f  pro 
j e c t e d  l owe r gas  throughput . Cons ump t ion o f  chem i c a l s  by the g as 
p r o c e s s ing indu s try w i l l  remain large , however , t o t a l ing 1 4 0 . 8  
thous and tons in  1 9 7 6 .  D e ta i l s  are shown in Tab le 4 7 . 

TABLE 47 
CHEMICALS CONSUMPTION AT ALL GAS PROCESSING PLANTS 

Unit Estimated For All Gas Processed 
Consumption 1 974 1 975 1 976 

(Pounds Per Mil l ion Cubic Feet) (Tons) 

Gas Treating: 
Ethylene Glycol 1 .5 14,2 1 7 1 3,332 1.2,291 
Diethylene G lycol 0. 1 948 889 819 
Triethylene Glycol 1 .0 9,478 8,888 8, 1 94 
Mono-Ethanol Amine 1 .5 14,2 1 7 1 3,332 1 2,291 
Di-Ethanol Amine 0.4 3,791 3,555 3,278 
Su lfanol 0. 1 948 889 819 
Dehydration Dessicants 0.2 1 ,896 1 ,778 1 ,639 
Catalyst, Su lfur P lants 0.4 3,791 3,555 3,278 
Liquids Treating : 

Caustic Soda 1 .0 9,478 8,888 8,1 94 
Perco Reagent 0.05 474 444 41 0 
Other Products 0.5 4,739 4,444 4,097 

Water Treating : 
Chlorine 0.0 1 3 1 23 1 1 6 1 07 
Soda Ash 0.006 57 53 49 
Su lfuric Acid (66° Baume') 2.5 23,695 22,2 1 9 20,485 
Commercial Compounds 1 . 1 1 0,426 9,777 9,01 3 
Antifreeze 1 .0 9,478 8,888 8, 1 94 
Miscellaneous: 

Ethyl Mercaptans 0.065 616 578 533 
Mercury 0.008 76 71 66 
Methanol 5.75 54,499 5 1 , 1 05 47,1 1 6 
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Chap ter S even 

DRI L L I NG AND PRODUCTI ON TRANSPORTAT I ON AND FUE L S  

I NTRODUCT I ON 

I t  i s  common indu s try prac t i c e  for the s ame t r ansportat i on 
equ ipment and fue l s  to  b e  used c oncurrent ly to s e rve exp l o ra t i on , 
dr i l l ing  and produc t i on op erat ions . Transport a t i on and fue l s  avai l 
ab i l i ty are the r e fo r e  d i s cus s e d  in th is  s eparate chap t e r  rather than 
in Chap t e r  Thr e e  ( Dr i l l in g )  and Chap t e r  Four (Pro du c t i on ) . 

DEF I N I T I ON 

Equ ipment : The e q u ipm e n t di s cu s s e d  i n  t h i s c hap t e r i s  r e 
q u i r e d  by op era t o r s  ( i nc l u di ng c o n tra c tors ) fo r t h e  mo v e m e n t  o f  
me n�  ma t e r ia l s  and mac hin ery i n  t he c o ndu c t  of o i l  and g a s  op era 
t i o n . Thi s i n c l u d e s  o n - and o ffs h o r e  exp l o r a t i o n  and dr i l l i ng b u t  
e x c l u d e s  w e l l  s e rv i c i ng . A l s o  di s c u s s e d  are t h e  fu e l s r e q u i r e d  to 
p ow e r  m o b i l e  and s ta t i o nary eng i n e s u s e d  i n  s u c h  s e rv i c e . 

F I ND I NG S  AND CONCLUS I ONS 

No maj or cons traints  on dr i l l ing and produc ing act ivity are 
ant i c ip ated r e l a t ive to  the ava i l ab i l i ty o f  b a s ic  transportat ion 
equipment , veh i c l e s ,  b o a t s  and a i rcraft , and fue l s  for dr i l l ing r i g s  
and transportation . Whi l e  t h e  indu s t ry had no t b e en impa ired to any 
great  extent up to m i d - year 1 9 7 4 , increas ing l ead t ime for r e 
p l a c ement o f  equ ipment , unava i l ab i l i ty o f  spare part s , fue l  short 
ag e s  and h i gher fue l  c o s t s  cou l d  b e  prob l ems in 1 9 7 5  and 1 9 7 6 . 
The s e  could affe c t  the e ffi c i ent geographical  l o c at i on o f  transp or 
tat ion equ ipment and r e s u l t  in d e l ayed movement b e tween l o c at i ons . 

D I S CUS S I ON 

Land Veh i c l e s  

Many o i l fi e l d  carr i e r s  have d iverted the i r  efforts  from s tr i c t  
o i l f i e ld s ervi c e  i n  favor o f  ove r - the - road transportat ion b e caus e  
the l a t t e r  i s  mor e  attract ive from the s tandp o int o f  revenue . A l s o , 
f i e ld wo rk - - the d i smant l ing , transp o r t ing and erec t ing of o i l f i e l d  
dr i l l ing r i g s  and other equ ipment u s e d  in exp l o r ing and produc ing 
gas and p etro l eum- - i s a spec ia l i z ed s erv i c e ; it i s  performed in 
out - o f - the - way p l ac e s , in  a l l  kinds of weather , and it is a 2 4-
hour , every day t a s k  whi c h  i s  not attract ive t o  c a r r i e r s ' emp loyees . 

F o r  moving the dr i l l ing r ig s , there are adequat e  vehi c l e s  
ava i l ab l e  and t hey wi l l  b e  ava i l ab l e  for the next 2 year s - -provi ded 
mone t ary rates  are  ra i s ed t o  attract them to thi s s erv i c e . 

1 1 7  



Boats  

Some o f  the  probl ems wh ich may be  encountered are a s  fo l l ows : 

• Increas ing the current l e a d  t ime on d e l ivery o f  b a s ic 
equipment fo r truck tractors  ( 1 0- month d e l ivery ) and truck 
t r a i l o r s  ( 1 0 - 1 5  month de l ivery ) . 

• I ncreas ing the current l e a d  t ime o n  d e l ivery o f  c er t a in 
r ep l ac ement parts . 

• Increas ing p r e ference o f  car r i er s  for mor e  lucrative over 
the - road contract s . 

• Ava i l ab i l i ty of  fue l s . ( 9 5  p e r c ent of  the demand i s  
d i e s e l , 5 percent g as o l ine . )  

Ear ly in  1 9 7 4 , 3 5 5  boats  were op erat ing with 1 1 5  add i t iona l  
uni t s  unde r  cons truc t ion ( Tabl e 4 8 ) . The s e  should be adequate to  
me e t  fore s e e ab l e  1 9 7 4 - 1 9 7 6  needs  fo r dr i l l ing and produc t i on ac 
t iv i t i e s , a l t hough fue l ava i l ab i l i ty i s  a p o s s ib l e  prob l em . 

Aircraft 

The h e l i c op t e r  is  the ba s i c a i rcraft used by the indus try in 
d r i l l ing and produc t i on op eration s . Ava i l ab i l i ty o f  the s e  craft 
is  s hown in  Tab l e  4 9 .  No maj o r  cons t r a int s on dri l l ing and produc 
ing_  act i v i ty are ant i c ipated re lat ive to  the ava i l ab i l i ty o f  t h i s  
e qu ipment . Curr en t ly , d e l ivery on a sma l l  hel icopter i s  6 months , 
and d e l ivery on a med ium hel i c op t er i s  1 year . 

The re  are s everal  p o t ent i a l  probl ems in the u t i l i z at i on o f  
he l i copters : 

Fue l  

• Fue l  ava i l ab i l i ty 

• I nc r ea s i ng d e l ivery t ime on parts  

• Ran g e  l imi tat ion as activi ty mov e s  fur ther o ffshore , 

Fue l ava i lab i l i ty i s  not curr ent l y  a cons train ing fac t o r  on 
dr i l l ing or p r o duct ion op erati ons . With the p r e s ent Federal  Ene rgy 
Admini s t rat i on (PEA) 1 0 0  p e rc ent al l ocation of var ious fu e l s  to the 
o i l  indus try , any p o s s ib l e  fu tur e  c on s t r aints should be e l iminat ed . 

Fue l  requ i r ement s we r e  eva lua t ed by five catego r i e s : ( 1 )  
dr i l l ing r i g s , ( 2 )  he l icopters , ( 3 )  b o at s , ( 4 )  trucks ( for h i r e )  , 
and ( 5 )  trucking ( s ervi c e  company and dr i l l ing cont ract or s ) . De 
t a i l e d  data for the s e  ca t e g o r i e s  appe a r s  in App endix I ( Tab l e s  9 9 -
1 0 6) .  
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TABLE 48 
DISTRI BUTION OF BOATS OPERATING OR UNDER CONSTRUCTION 

Operating 
Alaska/Bering Sea U.S. Shipyards 

Tugs 1 0  Supply 4 
Supply 2 Crew boats 7 
Crew boats 2 Total 1 1  
Total 1 4  
Atlantic Coast-U.S. U.S. (Unspecified) 
Tugs 2 Tugs 1 1  
Total 2 Util ity 14  

Survey 49 
Gulf of Mexico Crew boats 1 6  
Tug/Supply 1 Total 90 
Tugs 33 
Ocean Tugs 8 Bahamas 
Crewboats 90 Crewboats 2 
Supply 30 Tugs 4 
Uti l ity 3 1  Total 6 
Survey 1 
Stand-by 1 Caribbean 
Total 195 Crew boats 1 

Supply 2 
Pacific Coast-U.S. Total 3 
Tugs 32 
Supply 2 
Total 34 

Grand Total Operating 355 

Under Construction 
Acadian Marine Services, Inc. Arthur Levy Boat Services 
(New Orleans, La. ) (Morgan City, La.) 
Tug/Supply 3 Tug/Supply 8 
Total 3 Total 8 
Black & Gold Marine, Inc. Offshore Fleet, Inc. 
(New Orleans, La.) (Marrero, La.) 
Crewboats 3 Cargo vessels 3 

-

Total 3 Total 3 
Bollinger & Boyd Barge Service Offshore Logistics, Inc. 
(Lockport, La.) (Lafayette, La.) 
Tugs Crewboats • 5 
Supply Supply 1 
Total 2 Tug/Supply 5 

Otto Candies, Inc. Total 1 1  
(Des Allemands, La. ) Robin Boat Rental Service, Inc. 
Tugs 8 (Harvey, La.) 
Total 8 Tugs 4 

Total 4 
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Coastal Marine, Inc. 
(Morgan City, La. ) 
Crewboats 
Total 
D & B Boat Rentals. 
(New Iberia, La. ) 
Supply 
Total 
Dearborn Marine Service Corp. 
(Freeport, Texas) 
Tug/Supply 
Uti l ity 
Total 
Foss Launch & Tug Co. 
(Seattle, Wash.) 
Tugs 
Total 
Galaxie Marine 
(Patterson, La.) 
Util ity 
Total 
Guzzetta Offshore Marine Service 
(Berwick, La. ) 
Supply 
Total 
Jackson Marine Corp. 
(Arkansas Pass, Tx. ) 
Supply 
Tugs 
Util ity 
Total 

TABLE 48 (continued) 

2 
2 

1 

4 
1 
5 

2 
2 

1 

1 

3 
4 
2 
9 

Sealcraft Operators 
(Galveston, Tx. ) 
Tug/Supply 
Total 
State Boat Corp. 
(Houston, Tx.) 
Tug/Supply 
Supply 
Total 
Stewart & Stevenson Services Inc. 
(Houston, Tx.) 
Supply 
Tug/Supply 
Total 
Tidewater Marine Service, Inc. 
(Morgan City, La.) 
Supply 
Tug/Supply 
Crew boats 
Tugs 
Total 
Zapata Marine Services 
(Houston, Tx.) 
Tug/Supply 
Total 
Unnamed Company 
Tugs 
Total 

Grand Total Under Construction 1 1 5 

Source: Offshore Magazine, Vol. 34, No. 3, March 1 974. 

TABLE 49 
AVAI LABI LITY OF HELICOPTERS BY TYPE 

1 974 60 medium hel icopters (8· 1 4  seat) 

1 

2 

1 
6 
7 

6 
1 1  

1 
3 

21 

8 
8 

1 3  
1 3  

335 smal l  hel icopters (90 percent turbine) 
1 975 

1 976 

Sou rces: Petroleum Hel icopters, I nc., N ew Orleans, Louisiana. 
Rowan Dril l ing Company, H ouston, Texas. 
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70 medium hel icopters 
390 smal l  helicopters 

75 medium helicopters 
400 sma l l  hel icopters 

75 percent helicopters work production 
25 percent helicopters work dri l l ing operations 
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A P P E N DIX A 

Request Letters 



United States Department of the Interior 

Dear Mr. T rue : 

OFFICE OF THE SECRETARY 
WASHINGTON, D.C. 20240 

DEC 5 = 1912 

The United States i s  in a period of rapidly increa sing dependence on 
impo rted petroleum. As so cia ted with this dependency is the high 
risk involved to the Nation' s  e conomic well-being and s e curity in 
the event the s e  ne eded, impo rted ene rgy supplies are inte rrupted 
for any r eas on. With such an alarming trend it be come s mandatory 
that the Nation' s emergency preparedne s s  program to insure supply 
of petroleum be improved without delay. 

Ove r the past yea r s ,  the Council ha s provided the Department of 
Inte rior with many outstanding studie s which have contributed dire ctly 
to prepar edne s s  fo r a national emer gency. The Council ' s  r e cent 
compr ehensive energy outlook study indicate s national policy options 
which will minimize dependence on imported petroleum over the long 
te rm. Howeve r ,  the study does not examine and evaluate alternative s ,  
pos s ible eme r genc;y actions and the re sults of such a ctions in the event 
of a temporary denial o r  marked reduction in the volume of imported 
petroleum available to the Nation during the next few yea r s  ahead. 

The Council i s  the refo re reque sted to make a comprehens ive study and 
analysis of po s sible eme r gency supplements to or alternative s fo r 
imported oil, natural gas liquids and products in the event of inte r 
ruptions t o  cur rent levels of imports o f  the s e  energy supplie s .  Where 
pos sible , the re sults of emergency measure s or actions that could 
be taken before or during an eme r gency under pre s ent conditions should 
be quantified. Fo r the purpo s e  of this study only, a s sume that cur rent 
levels of petroleum imports to the United State s are reduced by denial 
of (a ) 1 .  5 million bar rels per day fo r a 6 0 -day period, and (b) 2 .  0 
million bar r els per day for a 9 0 - day pe riod. 

Of particula r inte r e st are supplements to no rmal dome stic supply such 
a s :  the capability for eme rgency increa s e s  in production, proce s sing , 
transportation and related storage; the ability to provide and maintain 
an eme r gency storage capability and inventorie s ;  inte rfuel sub stitution 
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o r  convertibility of primary fuels in the maj or fuel consuming s e cto r s ; 
s ide effe cts of abnormal eme rgency operations ; gains in supply from 
varying levels of curtailments ,  rationing and cons ervation measure s ;  
gains fr om tempo rary relaxation of environmental restrictions ; as 
well a s  the constraint s ,  if any, imposed by deficient support capa 
bility if an extraordinary demand o c curs for manpowe r ,  mate rials , 
a s s o ciated capital requirements and ope rating expen s e s  due to eme r 
gency measure s .  

Such s tudie s s hould b e  completed a s  s oon a s  practicable, with at 
least a prelimina ry report pres ented to me by July 1 9 7 3 .  

Mr . H .  A .  T rue, J r .  
Chairman 
National Petroleum Council 
1 6 25 K Street, N. W .  
Wa shington, D .  C .  2 0 0 0 6  

Sincerely your s ,  

Hollis M o  Dole 

Assistant Se cretary of the Interior 
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United States Department of the Interior 

D e a r  Mr . True : 

OFFICE OF THE SECRETARY 
WASHINGTON, D.C. 20240 

Df.C 2 1 1973 

The pre s ent energy s i tuat ion makes it imperative tha t inc rea s ed 
dome s t ic exp lora t ion for energy s ourc e s , part icul a r ly oi l ,  be 
under taken a t  the earlies t po s s i b l e  t ime . 

So that a rat iona l program might be deve loped the Department of 
the Inte rior has an urgent need t o  know the ava i lability of mater
i a l s , manpower and equipment nec e s s a ry for the exp loration, dri lling 
and product ion of oil during the next two years . Any shortages of 
ma t eria l s , manpower or equipment needed for thes e tasks should in
d i c a t e  the probable limi t a t ion on dri l ling a c t ivity. The dura t i on 
and c aus es of such shortages , tog e ther with any pos s ib l e  mea sures 
t o  a l leviate them, should be s et forth . 

At our reque s t  the Na tional Petro leum Counc i l ' s  Committee on Eme rgency 
Preparednes s  is pre s ent ly conduct ing a s t udy to examine and evalua t e  
a lt e rn a t ive s , p os s ib l e  eme rgency a c t i ons and the results o f  such 
a c t i ons in the event of a tempora ry deni a l  or marked reduc t i on in 
the volume of imported p e t roleum avai lable to the Nat i on . 

In our l e t t e r  t o  you of Decembe r  5 ,  197 2 ,  reque s t ing the Na t i onal 
Pe tro l eum Counc i l  to undertake the above s tudy one o f  the i t ems 
ment i oned was the c apab i l i ty for emergency inc re a s e s  in produc t i on .  
Becaus e the informa t ion needed o n  the ava i labil ity of ma teria l s , 
manpower and equipment for exp l o r a t i on and produc t ion fa l l s  within 
this c a t eg o ry I am reque s ting that you have the Nat i ona l Petrol eum 
Counc i l ' s  Commit t e e  on Emergency Preparedne s s  appoint an appropriate 
subcommit t e e  t o  undert ake this t a s k .  

Bec aus e o f  t h e  urgency of this ma t t e r  your e a r ly res pons e and coopera
t ion wi l l  be g re a t ly apprec i a t ed . 

Mr . H.  A. True , Jr . 
Cha i rman 

1A- 01f l �A 0• f)j 
en A. Wakef{e7:1).........-· '

As s i s tant Secre tary 

Na t i ona l Petroleum Counc i l  
c / o  True O i l  Company 
P o s t  O f f i c e  Drawer 2360 , C a s pe r ,  Wyo . 8260 1 

Save Energy and You Serve A merica! 
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A P P E N D IX B 

Committee Rosters 



The f o l l owing indus try repre s entat ive s have p ar t i c ipated in 
th i s  s tudy . 

NAT I ONAL PETROLEUM COUNC I L ' S  
COMM I TTEE ON EMERGENCY P REPAREDNE S S  

CHA I RMAN 

C arro l M .  Benne t t  
C h a i rman o f  the Board 
Texas  Pac i f ic O i l C omp any , I n c . 

S E C RETARY 

Vincent M .  Brown 
Exe cut ive D i r e c t o r  
N a t i on a l  P e t r o l eum Counc i l  

V I CE CHAI RMAN 

M .  A .  Wr ight 
Chairman and C h i e f  

Execut ive O f f i c e r  
Exxon Comp any , U . S . A .  

E X  OFF I C I O  

H .  A .  True , Jr . 
Chairman 
Nat ional P e tro l eum Counc i l  

SPEC IAL AS S I STANT TO THE CHA I RMAN 

Harry Green 
General Manag e r  
Adm in i s trat ive Serv i c e s  
T e x a s  P ac i f i c  O i l  C omp any , I n c . 

* * * * * * 

Z .  D .  Bonner 
P r e s ident  
Gu l f  O i l  C omp any - - U . S .  

H .  B r i dg e s  
P r e s i d ent 
She l l  O i l  C omp any 

Ri chard J .  G on z a l e z 
C on s u l t ant 
Hous ton , Texas 

Maur i c e  F .  Granv i l l e  
Cha irman o f  the Board 
Texaco I nc . 

Jake L .  Hamon 
O i l  and Gas  Produc e r  
D a l l a s , Texa s 

H .  J .  Hayn e s  
Chairman o f  t h e  Board 
S tandard O i l  C omp any o f  C a l i forn i a  
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John A .  Kaneb 
P re s i dent 
Nor the a s t  P e t r o l eum I ndu s tr i e s , I nc . 

Georg e  F .  Ki rby 
P r e s ident 
Texas Eas tern Tran sm i s s ion Corp . 

Wi l l iam A .  Lo ckwo o d  
S en i o r  V i c e  Pre s i dent 
F ir s t Nat ion a l  C i ty Bank of 

New York 

W.  F .  Mar t in 
Chairman 
Phi l l ip s  P e t ro l eum C omp any 

Har o l d  M .  McC lure , Jr . 
Pr e s i dent 
McC lure O i l  Comp any 

D .  A .  Mc G e e  
Cha irman 
Kerr - Mc G e e - Corpo rat i on 



E .  C lyde McGraw 
Cha irman o f  the Board 
Trans cont inent a l  Gas  P ip e  

L ine Corp o r at ion 

C .  John M i l l e r  
P r e s ident 
I ndep endent P e tro l eum As s o c iat ion 

of  Amer ica  

Robert  V .  S e l l e r s  
Chairman o f  the Board 
C i t i e s  Service C omp any 

I rv ing S .  Shap iro 
Chairman of  the Board 
E . I .  duP ont de Nemour s & 

Company , Inc . 

John E .  Swe ar ingen 
Chairman of  the Board 
S t andard O i l  Comp any ( I ndiana) 

Rawl e igh Warner , Jr . 
Chairman o f  the Board 
Mob i l  O i l  Corpor a t i on 

COORD INAT ING  SUBCOMM I TTEE 
OF THE 

NAT I ONAL PETROLEUM COUNC I L ' S  
COMM I TTEE ON EMERGENCY P REPAREDNE SS 

CHAI RMAN 

Dr . Jame s S .  Cro s s  
D irector , E conom i c s  and 

I ndu s try Af fairs  
Corporate Deve l opment 
Sun O i l  Comp any 

SECRETARY 

V incent M .  Brown 
Exe cut ive D ir e c t o r  
Nat ional P e t r o l eum Counc i l  

* * -� * 

Thomas H .  Bur b ank 
Vice P r e s ident 
E di s on E l e c tr i c  I n s t i tute 

Edward T .  D iC o r c i a  
As s i s t ant G ene r a l  Manag e r  
Supply Depar tment 
Exxon Company , U . S . A . 

Theodo re  R .  Eck  
C h i e f  Econom i s t 
S t andar d O i l  C omp any ( I ndiana)  

Harry Green 
G ene ral  Manag er 
Admin i s trat ive Serv i c e s  
T exas P a c i f i c  O i l  C omp any , Inc . 
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ALTERNATE SECRETARY 

Mar s ha l l  W .  N i cho l s  
As s i s tant D irector for 

Comm i t t e e  Oper a t i ons 
N a t i onal P e tro l eum Counc i l  

* * 

Kenneth E .  Hi l l  
Exe cut ive Vice Pre s ident 
Corp o r ate F inance 
B lyth E a s tman D i l l on & C o . �  Inc . 

Thomas A .  P e ake 
As s i s t ant to the P r e s ident 
S t andar d O i l  Comp any of C a l iforn i a  

John F .  Roorda 
V i ce P re s i dent 
P l ann ing and Ec onom i c s  
She l l  O i l  C omp any 

S .  E .  Wa tters on , Jr . 
Manager , T anke r P l ann ing 
S t andard O i l  Comp any of C a l i forn i a  



SPEC IAL AS S I STANTS 

Richard B .  Gue r in H .  L .  H i l l ary 
S t af f  Ec onom i c s  Sp e c i a l i s t  
F o r e c a s t ing , P l ann ing & Economics  
Sh e l l O i l  Comp any 

Senior S t aff Economic An aly s t  
C omp tr o l l er ' s  Department 
S t andard O i l  Company of C a l iforn i a  

A .  R .  Talpt  
Staff  D irector  
I ndu s try Supp ly Economics  
S t an dard Oil  Comp any ( I ndiana)  

SUBCOMM I TTEE 
ON 

MATERIALS & MANPOWER REQU I REMENTS FOR 
PETROLEUM EXPLORAT I ON , DRI LL I N G  & P RODUCT I ON 

OF THE 
NAT I ONAL PETROLEUM COUNC I L ' S  

COMMI TTEE ON EME RGENCY PREPAREDNE S S  

CHAI RMAN 

Kenneth E .  H i l l  
Ex ecu t ive Vice Pr e s ident 
Corporate F inance 
B lyth E a s tman D i l lon & Co . , I nc . 

V I CE CHA I RMAN SE CRETARY 

W .  H .  K l arqu i s t  
G ener al  Manager of  Purchas ing 
S t andard O i l  Company of C a l i forn i a  

James  W .  Win frey 
Consu l t ant to  the Nat ional 

P e tro l eum Coun c i l  

J .  E .  Barnes  
V i c e  P re s i dent 
Purcha s ing 
Cont inental  O i l  C omp any 

R .  J .  Baue r 

* * * * * * 
Minor S .  Jame s on , Jr . 
Consul tant 
I ndep endent P e tr o l eum 

As s o c i at i on o f  Ame r i ca 

V i c e  P re s i dent , Purchas ing 
Stan T .  McC arde l l 
General Manager 
Purchas ing Dep artment 
T exaco I n c . 

& Gene r a l  Serv i c ing 
She l l  O i l  Comp any 

E .  H .  C l ark , Jr . 
P r e s i dent 
Bake r O i l  To o l s , I nc . 

H .  B .  Doug l as 
Manag e r , Organ i z at i on 

& Co s t  Contr o l  
Chevron O i l  C omp any 

W i l l i am G .  O s b o rne 
Vice Pre s i dent 
C i t i e s  Service  O i l  Comp any 

Haro l d  T .  Wr ight 
Manager of Eng ine e r ing 
Pr oduct ion Depar tment 
Exxon C omp any , U . S . A .  

SPE C I AL AS S I STANTS 

1 2 7  

J .  C .  G r indal 
S t a f f  Eng ine e r  
P ro duct ion Dep artment 
Exxon Comp any , U . S . A .  



EXPLORAT I ON/DR I L L I NG OUT LOOK TAS K  GROUP 
OF THE 

NAT I ONAL PETROLEUM COUNC I L ' S  
COMM ITTEE ON EMERGENCY PREPAREDNE S S  

CHAI RMAN 

Har o l d  T .  Wr i ght 
Manager o f  Eng in e e r ing 
P roducti on D epar tment 
Exxon C ompany , U . S . A .  

B .  L .  Choate 
Pro duc t i on C o o rd inator 
Produc t i on Dep artment 
Gul f  O i l  Corp orat i on 

S ECRETARY 

Marshal l W .  Ni cho l s  
As s is t ant  D i rector  for 

C omm i t t e e  Op erat i ons 
Nat i onal Pet ro l eum Counc i l  

* * * * * * 
W .  C .  Haub e r  
Manager Forecas t ing 
Exp l o rat i on & Produc t i on E conomi c s  
Sh e l l  O i l  Company 

Frank X .  Jordan 

CHAI RMAN 

D i rector o f  Sp e c i a l  Stud i e s  
I nd ep endent P e t ro l eum 

As s o c i at i on o f  Ame r i ca 

SPEC IAL AS S I STANT 

J .  C .  Grinda l 
S t aff Eng ineer 
Produc t i on Dep artment 
Exxon Comp any , U . S . A .  

TUBULAR 

NAT I ONAL 
COMM I TTEE ON 

STEEL  TASK GROUP 
OF THE 

PETROLEUM COUNC I L ' S  
EME RGENCY PRE PAREDNE SS 

SEC RETARY 

S t an T .  McCarde l l  
Genera l Manag e r  
Purchas ing Dep artment 
Texaco I nc . 

P e t e r  J .  Cover 
Comm i t t e e  Co ord inator 
Nat i ona l Petro l eum Counc i l  

* * * * * * 

Dav i d  H .  Hoag 
Manag e r , Tub u l ar Products S al e s  
Jones & L aughl in · St e e l  C o rp . 

C .  T .  McC l ure 
Manager , Tub e S a l e s  
Youngs t own She et & Tub e Company 

J ames  C .  Phe lps 
P r e s i dent & Ch i e f  Op erat ing 

O ffi cer 
T e s oro Petrol eum Corp orat i on 

Rob e rt G .  Wi lkins 
Purchas ing - Agent , Purchas ing Dept . 
T enneco O i l  Company 

SPEC IAL ASS I STANT 

W .  A .  P owe r 
S e n i o r  Buyer , Purchas ing Department 
T exaco Inc . 
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EXP LORAT I ON & DEVELOPMENT DRI L L ING 
EQU I PMENT & MATERIALS TAS K GROUP 

OF THE 
NAT I ONAL PETROLEUM C OUNC I L ' S  

COMMI TTEE ON EMERGENCY PREPAREDNE SS 

CHAI RMAN 

R .  J .  Baue r 
V i c e  P re s ident 
Purchas ing & Gene ral  S e rv i c e s  
She l l  O i l  Comp any 

SECRETARY 

Jame s W .  Winfrey 
Consultant to  the Nat i on a l  

Pe tro l eum Counc i l  

* * * * * * 

F .  T .  Alexand e r  
V i c e  P re s i dent 
Adm i n i s trat ive S e rvi c e s  
Hugh e s  To o l  Comp any 

E .  C .  Broun , Jr . 
V i c e  P re s ident , Mark e t  Deve lop . 
P� t ro l eum & Minera l s  Group 
Dre s s er Indus t r i e s , Inc . 

H .  S .  E r s k in e  
V i c e  P re s i dent 
Kewan e e  Oi l Comp any 

R .  H .  E tnyre 
Pre s i dent 
Machinery & E qu ipment D iv i s ion 
Armco S t e e l  C o rp orat i on 

D .  L .  Kas tn e r  
Vi c e  Pre s ident , Exp l orat i on 

& Produc t i on - C en t r a l  Are a 
C i t i e s  S e rv i c e  O i l  Comp any 

Al den J .  Lab o r de 
Pres i dent 
Ocean Dr i l l ing & Exp l o rat i on 

Comp any 

Dona l d  K .  Lawrence 
Manager 
Mater i a l s  Management 
Sun O i l  Comp any (Delaware ) 

C .  R .  P a lmer 
Pres i dent 
Rowan Comp an i e s , Inc . 

Raymond P l ank 
P r e s i dent & Ch i e f  Exe cut ive 

O fficer  
Apache Corp orat i on 

Thomas R .  Smi th 
Manager 
Mine ral s Dep artment 
General  Crude Oi l Comp any 

SPEC IAL AS S I STANT 

R .  D .  Ho r s t  
Manager , Econom i c s  
Purchas ing and G enera l 

Services  
She l l  Oil  C omp any 
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SURFAC E & SUBSURFACE P RODUCT I ON 
FAC I L I T I ES  TASK GROUP 

OF THE 
NAT I ONAL PETROLEUM COUNC I L ' S  

COMM I TTEE ON EMERGENCY PREPAREDNESS 

CHAI RMAN 

J .  E .  Barne s 
Vi ce Pre s i dent , Purchas ing 
C on t inen t a l  O i l  Company 

SECRETARY 

P e t e r  J .  C ove r 
Comm i t t e e  Co ord inator 
Nat i onal  Petrol eum Counci l 

AS S I STANT TO THE CHAI RMAN 

Mar t i n  P .  Las co r  
Man ag e r , WHPD Purchas ing 
C ont inental Oi l Company 

B .  C .  An der s on 
Indus t ry An alys i s  Manager 
At l an t i c  R i ch f i e l d  Comp any 

Harry G .  Aus t in 
Exe cut ive V i c e  Pres i dent 
Con s truc t i o n  
Brown & Ro ot , Inc . 

* * * * * *  

J .  A .  N e i s h  
V i ce Pr e s i dent 
Market ing 
C - E NATCO 

R .  G .  Tr ibb l e  
Manag e r , Produc t i on S t aff 
C it i e s  S e rvice Oi l C omp any 

SPEC IAL AS S I STANTS 

B .  F .  C aver 
Sp e c i al Op erat i ons Manager 
C i t i e s  S e rvice  O i l  Compahy 

W .  B .  P i ep er  
Senior  V i ce Pres i dent 
Marine I ndus t r i e s  
Brown & Ro ot , I n c . 

E .  C .  Rob erts 
Consultant 
At lant i c  Richfi e l d  Comp any 

D .  C .  Unw in 
As s i s t ant to  the Manager 

o f  Marke t ing 
C - E NATCO 

GAS PROCE S S I NG P LANT S TASK GORUP 
OF THE 

NAT I ONAL PETROLEUM COUNC I L ' S  
C OMMITTEE ON EMERGENCY PREPAREDNESS 

CHAI RMAN 

Wi l l i am G .  Osb o rne  
Vice Pr e s i dent 
C i t i e s  Se rvi ce Oi l Company 
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SEC RETARY 

John H .  Guy , IV 
As s i s tant  Comm i t t e e  C o o rdinat or 
Nat i onal P e t r o l eum C ounc i l  



L e s l i e  M .  Burg e s s  
D i r e c t o r , Ene rgy An alys i s  
Fluor Corp orat i on 

C .  W .  Mi l l e r  
V i c e  Pres ident -Manufactur ing 
Warren P e tro leum C ompany 

J .  F .  Burr i s  
I n dus try 

B .  F .  Wob ker 
Vice Pre s i dent 
P l ant Op erat i on s  
Northern G a s  Products Co . 

S PEC IAL AS S I STANT S 

J .  D .  Har l an , Jr . 

Economi s t , Pl ann i ng D i v i s ion 
C i t i e s  S e rvice  O i l  C omp any 

Gene r a l  Manag er o f  Manufactur ing 
N G L  D i vi s i on 
C i t i e s  S e rvice O i l  Comp any 

George  C .  Vaughn 
General Man ag er  
Mark e t ing , Supp ly & D i s t r ibut i on 
N G L  D ivis ion 
C i t i e s Servi ce O i l  Comp any 

WELL SERVI C I NG TAS K GROUP 
OF  THE 

NAT I ONAL PET ROLEUM COUNC I L ' S  
C OMM I TTEE ON EMERGENCY PRE PAREDNE S S  

CHA I RMAN 

E .  H .  C l ark , J r . 
P r e s i dent 
Bak e r  O i l  To o l s , I nc . 

L e onard Le on 
* * * * 

SECRETARY 

Mar s h a l l  W .  Nicho l s  
As s is t ant  D ir e ctor  for 

Commit t ee Op erat i ons 
N at i on a l  P e t r o l eum Counc i l  

* * 
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TABLE 50 
PROJECTED NEW WELLS TO BE DRI LLED BY DEPTH INTERVAL 

Depth 
(Thou- Region 1 Region 1A Region 2 Region 2A 
sand Alaska Onshore Alaska Offshore Pacific Coast Inland Pacific Coast Offshore 
Feet) 1974 1975 1976 1974 1975 1976 1974 1975 1976 1974 1975 1976 

-- -- -- -- -- -- -- -- -- -- -- -- --

0-5 4 9 1 2  2 2 2 1 ,247 1 ,208 1 ,200 58 70 1 1 5 
5- 1 0  28 66 87 5 5 6 432 4 10  41 2 55 65 1 04 

1 0- 1 5  1 9  46 61  7 7 1 2  65 64 62 1 7  21 36 
1 5+ 4 1 1  1 4  1 1 2 8 1 0  1 1  

- -- - - - - -- -- --

Total 55 1 32 174 15 15 22 1 ,752 1 ,692 1 ,685 130 1 56 255 

Region 3 Region 4 Region 5 Region 6 
Rocky Mountain States Mid-Continent States W. Texas & E. New Mexico Tex. G.C., N. La., & S. Ark. 

f-' I 1974 1975 1976 1974 1975 1976 1974 1975 1976 1974 1975 1976 
-- -- -- -- -- -- -- -- -- -- -- --..j::>. 0- 5 2, 1 1 7 2, 1 92 2,275 5,51 4  5,3 1 3  5,087 2,834 2,836 2,838 2,092 2,033 1 ,990 f-' 

5-1 0  1 ,766 1 ,708 1 ,637 1 ,577 1 ,581 1 ,588 2,462 2,451 2,557 1 ,737 1 ,662 1 ,594 
1 0- 1 5  208 220 234 329 332 337 297 299 306 387 395 404 

1 5+ 26 28 30 68 7 1  75 56 57 6 1  2 1  2 1  24 
-- -- -- -- -- -- -- -- -- -- -- --

Total 4,1 1 7 4,148 4,1 76 7,488 7,297 7,087 5,649 5,643 5,762 4,237 4,1 1 1 4,01 2 

Region 6A Region 7 Region 8 
Gulf Coast Offshore Southeastern States Northeastern States Total U.S.A. 
1974 1975 1976 1974 1975 1976 1974 1975 1976 1974 1975 1976 

-- -- -- -- -- -- -- -- -- -- -- --

0- 5 63 70 78 1 56 1 64 1 69 5,643 5,7 1 7  5,793 1 9,730 1 9,6 1 4  1 9,560 
5- 1 0  538 606 678 621 643 680 1 ,687 1 ,670 1 ,670 1 0,908 1 0,867 1 1 ,01 6 

1 0- 1 5  491 553 6 1 7  694 7 1 9  758 4 4 4 2,518  2,660 2,829 
1 5+ 80 90 1 01 247 270 297 - - - 51 1 559 6 1 3  

-- -- -- -- -- -- -- -- -- --- -- --

Total 1 ,1 72 1 ,319 1 ,474 1 ,71 8 1 ,796 1 ,904 7,334 7,391 7,467 33,667 33,700 34,01 8 



TABLE 51 
PROJECTED NEW FOOTAGE TO BE DRI LLED BY DEPTH INTERVAL 

Depth 
(Thou- Region 1 Region 1 A Region 2 Region 2A 
sand Alaska Onshore Alaska Offshore Pacific Coast Inland Pacific Coast Offshore 
Feet) 1974 1975 1 976 1 974 1 975 1 976 1974 1975 1976 1 974 1 975 1 976 
-- -- -- -- -- -- -- -- -- --- -- -- --

0- 5 20 53 69 7 7 9 2,625 2,555 2,562 326 388 642 
5- 1 0 1 1 9 278 363 45 45 46 2,939 2,892 2,893 360 424 678 

1 0- 1 5  329 791 1 ,038 75 75 1 3 1  8 1 8  804 804 67 80 1 36 
1 5+ 82 1 98 260 22 22 33 1 1 2  1 25 1 34 

- -- -- - - - -- --- --- -- -- -

Total 550 1 ,320 1 ,730 1 49 1 49 219 6,494 6,376 6,393 753 892 1 ,456 

Region 3 Region 4 Region 5 Region 6 
1-' I Rocky Mountain States Mid-Continent States W. Texas & E. New Mexico Tex. G.C., N. La., &S. Ark. 
� 1 974 1 975 1 976 1 974 1 975 1 976 1 974 1 975 1976 1 974 1 975 1 976 
N -- -- -- -- -- -- -- -- -- -- -- --

0- 5 6,971 7,570 7,533 1 6,448 1 6,23 1 15,784 8,502 8,603 8,71 1 3,664 3,623 3,582 
5- 1 0  1 2,950 1 2,735 1 2,6 1 1 1 1 ,3 1 5  1 1 ,205 1 1 , 1 8 1  1 7,293 1 7,51 4 1 7,990 1 3,859 1 3,639 1 3,473 

1 0- 1 5 2,565 2,666 2,8 14  3,795 3,833 3,885 3,61 1 3,59 1 3,620 4,4 12  4,424 4,444 
1 5+ 452 483 530 1 ' 1 57 1 ,204 1 ,275 1 ,568 1 ,607 1 ,697 375 433 478 

-- -- -- -- -- -- -- -- -- -- -- --

Total 22,938 23,454 23,488 32,71 5  32,473 32,1 25 30,974 31 ,315  32,01 8 22,310 22,1 1 9  21 ,977 

Region 6A Region 7 Region 8 
Gulf Coast Offshore Southeastern States Northeastern States Total U.S.A. 

1 974 1 975 1 976 1 974 1975 1976 1 974 1 975 1 976 1974 1975 1 976 
-- ---- --- --- --- --- --- --- ---

0- 5 272 297 327 476 477 479 14, 1 78 1 4,274 14,394 53,489 54,078 54,092 
5- 1 0  5,21 9 5,780 6,447 5, 1 75 5,284 5,590 9,4 1 2  9,320 9,300 78,686 79, 1 1 6  80,572 

1 0- 1 5  5,969 6,641 7,404 8,362 8,699 9,037 42 42 41 30,045 3 '1 ,646 33,354 
1 5+ 980 1 ,090 1 ,2 1 6  3,9 1 4  4,260 4,673 - - - 8,662 9,422 1 0,296 

-- -- -- -- -- -- -- -- --

Total 1 2,440 1 3,808 1 5,394 17,927 1 8,720 1 9,779 23,632 23,636 23,735 1 70,882 174,262 1 78,31 4 



TABLE 52 
PROJECTED SUCCESSFUL NEW WELLS TO BE DRILLED BY DEPTH INTERVAL 

Depth 
(Thou- Region 1 Region 1A Region 2 Region 2A 
sand Alaska Onshore Alaska Offshore Pacific Coast Inland Pacific Coast Offshore 
Feet) 1 974 1975 1 976 1974 1 975 1 976 1974 1 975 1 976 1974 1 975 1 976 

-- -- -- -- -- -- -- -- -- -- -- -- --

0-5 3 6 9 1 1 1 1 ,060 1 ,030 1 ,020 44 53 86 
5- 1 0  22 53 70 3 3 3 268 265 266 41  49 78 

1 0- 1 5  1 5  37 49 4 4 7 39 38 . 37 9 1 1  1 8  
1 5+ 2 4 6 - 1 1 5 6 7 

- -- - - - - -- -- --

Total 42 1 00 1 34 8 9 1 2  1 ,372 1 ,339 1 ,330 94 1 1 3  1 82 

Region 3 Region 4 Region 5 Region 6 
Rocky Mountain States Mid-Continent States W. Texas & E. New Mexico Tex. G.C., N. La., & S. Ark. 

....... I 1 974 1 975 1976 1 974 1 975 1 976 1 974 1 975 1 976 1 974 1 975 1 976 +:>-
VI -- -- -- -- -- -- -- -- -- -- -- --

0- 5 9 1 1  949 978 3, 1 84 3,072 2,946 1 ,953 1 ,953 1 ,957 1 ,286 1 ,251 1 ,226 
5- 1 0  730 706 677 949 952 956 1 ,9 1 9  1 ,91 1 1 ,993 846 81 1 777 

1 0- 1 5  93 97 1 04 1 97 1 99 202 1 85 1 86 1 90 1 82 1 86 1 90 
1 5+ 1 3  1 4  1 5  41 43 45 40 41 44 5 6 7 

-- -- -- -- -- -- -- -- -- -- -- --

Total 1 ,747 1 ,766 1 ,774 4,371 4,266 4,149 4,097 4,091 4,1 84 2,319 2,254 2,200 

Region 6A Region 7 Region 8 
Gulf Coast Offshore Southeastern States Northeastern States Total U.S.A. 

1 974 1 975 1 976 1 974 1 975 1976 1 974 1 975 1976 1974 1975 1 976 
-- -- -- -- -- -- -- -- -- --- -- --

0- 5 28 31 34 85 89 91 4, 1 73 4,226 4,283 1 2,728 1 2,661 1 2,631 
5- 1 0  300 337 377 283 293 3 1 0  1 ,350 1 ,336 1 ,336 6,7 1 1 6,7 1 6  6,843 

1 0- 1 5  273 307 344 3 1 2  324 342 2 3 3 1 ,31 1 1 ,392 1 ,486 
1 5+ 42 47 53 12 1  1 32 1 46 - - - 269 294 324 

- - - - - - -- -- -- -- -- --

Total 643 722 808 801 838 889 5,525 5,565 5,622 21 ,019  21 ,063 21 ,284 



TABLE 53 

PROJECTED SUCCESSFUL NEW FOOTAGE TO BE DRI LLED BY DEPTH FOOTAGE 

Depth 
(Thou- Region 1 Region 1 A  Region 2 Region 2A 
sand Alaska Onshore Alaska Offshore Pacific Coast Inland Pacific Coast Offshore 
Feet) 1 974 1 975 1 976 1974 1 975 1 976 1 974 1 975 1 976 1 974 1 975 1 976 

-- -- -- -- -- -- -- -- -- --- -- -- --

0- 5 1 5  40 52, 4 4 5 2,1 79 2, 1 22 2,1 29 245 270 482 
5- 1 0  95 222 290 27 27 27 1 ,772 1 ,748 1 ,752 270 3 1 8  509 

1 0- 1 5  263 633 830 38 38 66 409 402 402 34 40 68 
1 5+ 33 79 1 04 - 22 1 6  45 50 54 

- - -- - -- -- --- -- --· - -· --

Total 406 974 1 ,276 69 91 1 14 4,405 4,322 4,337 549 628 1 ,059 

1-' Region 3 Region 4 Region 5 Region 6 
+:>- I Rocky Mountain States Mid-Continent States W. Texas & E. New Mexico Tex. G.C., N. La., & S. Ark. +:>- 1974 1975 1 976 1974 1 975 1 976 1 974 1 975 1976 1974 1975 1 976 

-- -- -- --- -- -- --- --- --- --- --- ---

0- 5 2,979 3,232 3,21 8  9,364 9,246 9,000 5,849 5,92 1 6,000 2,253 2,229 2,206 
5- 1 0  5,355 5,264 5,2 14  6,809 6,743 6,729 13,466 1 3,639 1 4,01 0 6,731 6,627 6,550 

1 0- 1 5  1 , 1 36 1 , 1 80 1 ,232 2,277 2,300 2,331 2,245 2,233 2,251 2,074 2,079 2,089 
1 5+ 226 243 265 694 722 765 1 , 1 29 1 , 1 57 1 ,222 1 05 1 2 1  1 33 

-- -- -- -- -- -- -- -- -- -- -- --

Total 9,696 9,919 9,929 19,144 19,01 1 1 8,825 22,689 22,950 23,483 1 1 ,1 63 1 1 ,056 1 0,978 

Region 6A Region 7 Region 8 
Gulf Coast Offshore Southeastern States Northeastern States Total U.S.A. 

1 974 1 975 1976 1 974 1975 1 976 1 974 1 975 1 976 1 974 1 975 1 976 
-- -- -- -- -- -- -- --

0- 5 1 23 1 34 1 46 256 257 259 1 0,430 10,502 1 0,592 33,697 33,957 34,089 
5- 1 0  2,899 3,208 3,576 2,363 2,4 13  2,551 7,530 7,456 7,440 47,3 1 7  47,665 48,648 

1 0- 1 5  3,328 3,698 4, 1 1 9 3,774 3,926 4,077 26 31  31  1 5,604 1 6,560 1 7,496 
1 5+ 5 10  567 627 1 ,9 18  2,087 2,290 - - - 4,660 5,048 5,476 

-- -- -- -- -- --- --- ---

Total 6,860 7,607 8,468 8,31 1 8,683 9,1 77 17,986 1 7,989 1 8,063 1 01 ,278 1 03,230 1 05,709 
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TABLE 54 
PROJECTED SUCCESSFUL NEW WELLS TO BE DRI LLED BY WELL TYPE -OI L, GAS AND SERVICE 

Region 1 
Alaska Onshore 

1 974 1 975 1 976 
� -- --

Oil  38 90 1 21 
Gas 4 1 0  1 3  
Service - - -

- - -

Total 42 1 00 1 34 

Region 3 
Rocky Mountain States 
1 974 1 975 1 976 

-- -- --

Oil 1 , 1 04 1 , 1 1 6  1 , 1 2 1  
Gas 594 601 604 
Service 49 49 49 

--

Total 1 ,747 1 ,766 1 ,774 

Region 6A 
Gulf Coast Offshore 
1 974 1 975 1 976 

-- -- --

Oil  368 4 1 5  465 
Gas 255 287 323 
Service 20 20 20 

- - -

Total 643 722 808 

Region 1A Region 2 Region 2A 
Alaska Offshore Pacific Coast Inland Pacific Coast Offshore 

1 974 1 975 1 976 1974 1 975 1 976 1 974 1 975 1 976 
-- -- -- -- -- -- -- -- --

7 8 1 1  1 ' 1 7 1  1 , 1 40 1 , 1 3 1  80 89 1 50 
1 1 1 75 73 72 - 1 0  1 7  

- - - 1 26 1 26 1 27 1 4  1 4  1 5  
- - - -- -- -- - - -

8 9 1 2  1 ,372 1 ,339 1 ,330 94 1 1 3 1 82 

Region 4 Region 5 Region 6 
Mid-Continent States W. Texas & E. New Mexico Tex. G.C., N. La., & S. Ark. 

1 974 1 975 1 976 
-- -- --

2,694 2,625 2,548 
1 ,450 1 ,4 1 4  1 ,372 

227 227 229 
--

4,371 4,266 4,1 49 

Region 7 
Southeastern States 

1 974 1 975 1976 
-- -- --

499 523 555 
281 294 3 1 2  

2 1  2 1  22 
- -- -

801 838 889 

1 974 1 975 1 976 1 974 1 975 1 976 
-- -- -- -- -- --

3, 1 25 3, 1 20 3,1 94 1 ,264 1 ,227 1 , 1 96 
551 550 564 954 926 903 
421 42 1 426 1 0 1  1 01 1 01 

-- -- -- -- --

4,097 4,091 4,1 84 2,319 2,254 2,200 

Region 8 
Northeastern States Total U.S.A. 

1 974 1 975 
-- --

2,557 2,576 
2,770 2,791 

1 98 1 98 
-- --

5,525 5,565 

1 976 1 974 1 975 1 976 
-- -- -- --

2,603 1 2,907 1 2,929 1 3,095 
2,8 1 9  6,935 6,957 7,000 

200 1 , 1 77 1 , 1 77 1 , 1 89 
--- -- -- --

5,622 21 ,01 9  21 ,063 21 ,284 
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AP P E N D I X  E 

Tubular Steel 



TABLE 55 
TUBULAR STEEL CONSUMED IN REGION 1-1973 

(Tons) 

Casing and Tubing Dry Holes Producing Wells 
(Wells-Classified by Depth Catego!:Y) 

o' - 2,500' 0 0 
2,500' - 5,000' 1 2  244 
5,000' - 1 0,000' 41 1 ,074 

1 0,000' - 1 5,000' 97 2,282 
1 5,000' + 0 1 ,401 
Total 150 5,001 
Service Wells 
Line Pipe 
Total Tubular Steel Consumed in 1973 

TABLE 56 
TUBULAR STEEL CONSUMED IN REGION 1A-1973 

(Tons) 

Casing and Tubing Dry Holes Producing Wells 
(Wells-Classified by Depth Category) 

o' - 2,500' 0 0 
2,500' - 5,000' 0 0 
5,000' - 1 0,000' 9 1  644 

1 0,000' - 1 5,000' 0 1 , 1 72 
1 5,000' + 0 0 

Total 91 1 ,816 
Service Wells 
Line Pipe 
Total Tubular Steel Consumed in 1 973 

TABLE 57 
TUBULAR STEEL CONSUMED IN REG ION 2-1973 

(Tons) 

Casing and Tubing Dry Holes Producing Wells 
(Wells-Classified by Depth Category) 

o' - 2,500' 1 ,824 1 2,750 
2,500' - 5,000' 1 ,600 1 1 ,560 
5,000' - 1 0,000' 3,286 22,875 

1 0,000' - 1 5,000' 502 7,420 
1 5,000' + 366 1 ,540 

Total 7,578 56,145 
Service Wells 
Line Pipe 
Total Tubular Steel Consumed in 1973 

1 5 9  

Total Wells 

0 
256 

1 ' 1 1 5  
2,379 
1 ,401 
5,1 51 

0 
985 
6,1 36 

Total Wells 

0 
0 

735 
1 , 1 72 

0 
1 ,907 

214  
249 
2,370 

Total Wells 

1 4,574 
1 3, 1 60 
26, 1 61  

7,922 
1 ,906 
63,723 

5,253 
7 , 142 
76,1 1 8 



TABLE 58 
TUBULAR STEEL CONSUMED IN REGION 2A-1973 

(Tons) 

Casing and Tubing Dry Holes Producing Wells 
(Wells-Classified by Depth Category) 

o' - 2,500' 0 0 
2,500' - 5,000' 60 1 ,380 
5,000' - 1 0,000' 0 2,622 

1 0,000' - 1 5,000' 0 753 
1 5,000' + 0 0 
Total 60 4,755 
Service Wells 
Line Pipe 
Total Tubular Steel Consumed in 1 973 

TABLE 59 
TUBULAR STEEL CONSUMED IN REGION 3-1973 

(Tons) 

Casing and Tubing Dry Holes Producing Wells 
(Wells-Classified by Depth Category) 

o' - 2,500' 2,680 5,400 
2,500' - 5,000' 6,672 20, 1 48 
5,000' - 1 0,000' 22,264 49,938 

1 0,000' - 1 5,000' 8,505 1 4,308 
1 5,000' + 1 ,092 3,960 
Total 41,213 93,754 
Service Wel ls 
Line Pipe 
Total Tubular Steel Consumed in 1973 

TABLE 60 
TUBULAR STEEL CONSUMED IN REGION 4-1973 

(Tons) 

Casing and Tubing Dry Holes Producing Wells 
(Wells-Classified by Depth Category) 

o' - 2,500' 2,724 1 0,200 
2,500' - 5,000' 1 2,922 55, 1 04 
5,000' - 1 0,000' 1 0,500 58,829 

1 0,000' - 1 5,000' 9,207 3 1 ,496 
1 5,000' + 8, 1 20 1 8,284 
Total 43,473 173,91 3 
Service Wel ls 
Line Pipe 
Total Tubular Steel Consumed in 1973 

1 6 0  

Total Wells 

0 
1 ,440 
2,622 

753 
0 

4,815 
528 

1 ,539 
6,882 

Total Wells 

8,080 
26,820 
72,202 
22,81 3  

5,052 
1 34,967 

1 ,680 
1 0, 1 47 
146,794 

Total Wells 

1 2,924 
68,026 
69,329 
40,703 
26,404 
21 7,386 

3,700 
1 8,749 
239,835 



TABLE 61 
TUBULAR STEEL CONSUMED IN REGION 5-1973 

(Tons) 

Casing and Tubing Dry Holes Producing Wells 
(Wells-Classified by Depth Category) 

o' - 2,500' 2,322 1 5,283 
2,500' - 5,000' 4,1 68 48,440 
5,000' - 1 0,000 6,9 1 2  1 07 , 120 

1 0,000' - 1 5, 000' 5,698 48,267 
1 5,000' + 9,072 36,895 

Total 28,172 256,005 
Service Wel ls 
Line Pipe 
Total Tubular Steel Consumed in 1 973 

TABLE 62 
TUBULAR STEEL CONSUMED IN REG ION 6-1973 

(Tons) 

Casing and Tubing Dry Holes Producing Wells 
(Wells-Classified by Depth Category) 

o' - 2,500' 995 1 6,464 
2,500' - 5,000' 6,799 2 1 ,504 
5,000' - 1 0,000' 32,585 80,496 

1 0,000' - 1 5,000' 30,360 58,254 
1 5,000' + 3,064 2,21 4  
Total 43,803 1 78,932 
Service Wells 
Line Pipe 
Total Tubular Steel Consumed in 1973 

TABLE 63 
TUBULAR STEEL CONSUMED IN REG ION 6A-1973 

(Tons) 

Casing and Tubing Dry Holes Producing Wells 
(Wells-Classified by Depth Category) 

o' - 2,500' 48 27 
2,500' - 5,000' 624 1 ,090 
5,000' - 1 0,000' 30,784 68,4 1 9  

1 0,000' - 1 5,000' 44,370 1 1 0, 1 1 2  
1 5,000' + 1 0,788 25,038 
Total 86,614 204,686 
Service Wells 
Line Pipe 
Total Tubular Steel Consumed in 1973 

1 6 1  

Total Wells 

1 7,605 
52,608 

1 1 4,032 
53,965 
45,967 
284,177 

9,261 
24,467 
31 7,905 

Total Wells 

1 7,459 
28,303 

1 1 3,081 
88,61 4  

5,278 
252,735 

2,460 
1 9, 1 53 
274,348 

Total Wells 

75 
1 ,7 1 4  

99,203 
1 54,482 

35,826 
291 ,300 

4,848 
1 4,844 
31 0,992 



Casing and Tubing 

TABLE 64 

TUBU LAR STE E L  CONSUME D  IN R E G I ON 7-1 973 
(Tons) 

Dry Holes Producing Wells 

(Wells-Classified by Depth Category) 

o' - 2,500' 1 90 648 

2,500' - 5,000' 1 ,425 3,068 

5,000' - 1 0,000' 21 ' 1 68 34,320 

1 0,000' - 1 5,000' 46,690 76,806 

1 5,000' + 27,8 1 3  57,403 
---

Total 97,286 172,245 

Service Wells 
Line Pipe 

Total Tubular Steel Consumed in 1 973 

TABLE 65 

TUBU LAR STE E L  CONSUMED I N  R E G I ON 8-1 973 
(Tons) 

Casing and Tubing Dry Holes Producing Wells 
(Wells-Classified by Depth Category) 

o' - 2,500 4,599 33,725 
2,500' - 5,000' 1 1  

'
1 20 82,500 

5,000' - 1 0,000' 7,363 52,283 
1 0,000' - 1 5,000' 1 1 6 872 
1 5,000' + 

Total 1 3,198 1 69,380 

Seniice Wel ls  
Line Pipe 

Total Tubular Steel Consumed in 1 973 

TABLE 66 

S E RVICE W E L L  STE E L  CONSUMPTION BY G EOGRAP H I C  R E G I ON -1 973 
(Casing and Tubing) 

NPC Number of 
Region Wells* 

1 0 
1 A  1 
2 1 03 
2A 1 1  
3 40 
4 1 85 
5 343 
6 82 
6A 1 6  
7 1 7  
8 1 6 1  

Total 959 

* I ncludes secondary recovery injection wells and d isposal wells. 

1 6 2  

Total Wells 

838 
4,493 

55,488 
1 23,496 

85,2 1 6  

269,531 

1 ,326 
9,684 

280,541 

Total Wells 

38,324 
93,620 
59,646 

988 

1 92,578 

3,220 
25,0 1 6 

220,81 4  

Tubular 
Steel 

Consumed 
(Tons) 

2 1 4  
5,253 

528 
1 ,680 
3,700 
9,261  
2,460 
4,848 
1 ,326 
3,220 

32,490 



TABLE 67 

PROJECTED SERVICE WELLS STEEL CONSUMPTION 
BY G EOGRAPH IC REG ION-1974-1976' 

(Casing and Tubing) 

1974 1975 1976 

NPC 
Region 

1 
1 A  
2 
2A 
3 
4 
5 
6 
6A 
7 
8 

Total 

NPC 
Region 

1 
1 A  
2 
2A 
3 
4 
5 
6 
6A 
7 
8 

Total 

Historical 

1 967 
1 968 
1969 
1 970 
1 971 
1 972 
1 973 

Projected 

1 974 
1 975 
1 976 

Number of 
Wells 

1 26 
1 4  
49 

227 
421 
1 01 

20 
2 1  

1 98 

1 ,177 

Tubular Tubular 
Steel Steel 

Requirement Number of Requirement Number of 
(Tons) Wells (Tons) Wells 

6,426 1 26 6,426 1 27 
672 1 4  672 1 5  

2,058 49 2,058 49 
4,540 227 4,540 229 

1 1 ,367 421 1 1 ,367 426 
3,030 1 0 1  3,030 1 0 1  
6,060 20 6,060 20 
1 ,638 2 1  1 ,638 22 
3,960 1 98 3,960 200 

39,751 1 , 1 77 39,751 1 ,189 

TABLE 68 

PROJECTED TUBULAR REQU I R EMENTS FOR L I N E  PIPE 
BY GEOGRAPHIC REGION-1974-1976 

1974 

2,720 
240 

9,014 
2,606 

1 0, 1 1 9  
25,663 
26,424 
1 8,407 
2 1 ,870 

9, 1 51 
34, 1 01 

160,318 

(Tons) 

TABLE 69 

1 975 

6,450 
270 

8,845 
3,096 

1 0,228 
25,066 
26,389 
1 8,026 
24,240 

9,362 
34,199 

1 66,1 71 

DOMESTIC MILL S H I PMENTS-O I L  COUNTRY TUBU LAR GOODS (OCTG) 
(Thousand Tons) 

High 
Carbon Strength* Total 

Steel Steel Steel 

777 563 1 ,340 
856 627 1 ,483 
833 567 1 ,400 
740 567 1 ,307 
758 646 1 ,404 
7 1 5  562 1 ,277 
941 795 1 ,736 

1 , 1 42 964 2, 1 06 
1 ,235 1 ,082 2,3 1 7  
1 ,271 1 , 1 6 1  2,432 

*I ncludes all C-75 and higher grades 

1 6 3  

Tubular 
Steel 

Requirement 
(Tons) 

6,477 
720 

2,058 
4,580 

1 1 ,502 
3,030 
6,060 
1 ,7 1 6  
4,000 

40,143 

1976 

8,665 
360 

8,802 
5,145 

1 0,274 
24,405 
26,944 
1 7,7 1 0  
26,820 

9,657 
. 34,548 

173,330 

Percent 
High 

Strength 
---

42.0 
42.3 
40.5 
43.4 
46.0 
44.0 
45.8 

45.8 
46.7 
47.8 



TABLE 70 
DOMESTIC TUBULAR STEEL CONSUMPTION (DEMAND)-OIL 

COUNTRY TUBULAR GOODS (OCTG) 
(Thousand Tons) 

High 
Carbon Strength* Total 

Historical Steel Steel Steel 
1 970 1 ,359 5 1 5  1 ,874 
1 97 1  1 ,238 425 1 ,662 
1 972 1 ,297 5 1 9  1 ,8 1 6  
1 973 1 ,306 556 1 ,862 

Projected 
1 974 1 ,644 6 1 9  2,263 
1 975 1 ,700 659 2,359 
1 976 1 ,758 7 1 5  2,473 

*I ncludes all C-75 and higher grades 

TABLE 71 
OI L COUNTRY TUBULAR GOODS AVAI LABI LITY-1973 

(Thousand Tons) 

High 
Carbon Strength 

Shipped from Domestic M il ls 941 795 
Less Shipments to Operator I nventory 1 45 1 22 

-

Shipped for Consumption 796 673 
Less Exports (60 Percent H igh Strength) 79 1 1 9 

-

Shipped for Domestic Consumption 7 1 7  554 
Plus I mports ( 1 5  Percent H igh Strength) 1 38 24 

855 578 

M iscel laneous Sources 429 0 
--

Total Avai lable for Domestic Consumption 1 ,284 578 
Percent by Grade 69.0 3 1 .0 

1 6 4  

Percent 
Alloy 
27.4 
25.5 
28.6  
29.8 

27.4 
27.9 
28.9 

Total 
1 ,736 

267 
1 ,469 

1 98 
1 ,27 1 

1 62 
--

1 ,433 

429 
1 ,862 
1 00.0 
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TABLE 72 
ROCK BIT USAGE BY DEPTH INTERVALS FOR EACH NPC REGION 

Regions 1 and 1 A 
North S lope 
Anchorage-Kenai 
Regions 2 and 2A 

Santa Barbara South 

Bakersfield North 

Region 3 
Casper, Wyoming-Vernal, Utah 

Craig, Colorado-Gi l lette, Wyoming 
Cutbank, Montana-Wil lston, North Dakota 

Region 4 

Region 5 
Deep Delaware Basin 

West Texas (Other) 

Central Texas 

Region 6 
South Texas 

East Texas 

North Louisiana-South Arkansas 

* Most of these rock b its are compacts. 

Depth 
(Feet) 

1 0,300 (Average) 
1 1 ,740 (Average) 

0 - 5,000 
5,000 - 1 0,000 
1 0,000 - 1 5,000 
0 - 5,000 
5,000 - 1 0,000 
10,000 - 1 5,000 

0 - 5,000 
5,000 - 1 0,000 
1 0,000 - 1 5,000 
15,000 - 20,000 
0 - 5,000 
5,000 - 1 0,000 
10,000 - 1 5,000 

0 - 5,000 
5,000 - 1 0,000 
10,000 - 1 5,000 
15,000 - 20,000 
20,000 - 30,000 

0 - 5,000 
5,000 - 1 0,000 
1 0,000 - 1 5,000 
15,000 - 20,000 
0 � 5,000 
5,000 - 1 0,000 
10,000 - 1 5,000 
0 - 5,000 
5,000 - 10,000 
10,000 - 1 5,000 

0 - 5,000 
5,000 - 1 0,000 
10,000 - 1 5,000 
15,000 - 20,000 
0 - 5,000 
5,000 - 1 0,000 
10,000 - 1 5,000 
15,000 - 20,000 
0 - 5,000 
5,000 - 1 0,000 

1 8 5  

Bits 
21 (Average) 
34 (Average) 

6 
17 
22 
6 
15 
30 

8 
22 
14* 
28* 
12 
10 
18* 

2 
5-8* 
10- 1 2* 
24-30* 
40-45. 

5-6 
4-5 
12- 13* 
18-19* 
5-6 
6-7* 
8-9* 
5-6 
5-6* 
4* 

3 
5 
6-1 0* 
15-20* 
3 
8-1 0* 
10- 1 5* 
18-20* 
3-4 
6-8* 



Region 7 
South Louisiana 

South M ississippi-Alabama-Florida 

North M ississippi 
Region 8 and SA 

North M ichigan 
Ohio 
West Virgin ia 
Pennsylvania 

*Most of these rock bits are compacts. 

NPC Drill ing 
Historical Region Requirements 

1 973* 1 & 2 30,475 
3 63,825 
4 70,725 
5 70, 1 50 
6, 7 & 8  339, 825 

U.S. Total 575,000 

Projected 

1 974 632,500 
1 975 695,750 
1 976 765,325 

TABLE 72 (continued) 

TABLE 73 
BENTONITE 
(Tons) 

Other 
Industrial 
Requirements 

1 ,725,000 

1 ,897,500 
2,087,250 
2,295,975 

Depth 
(Feet) 

0 - 5,000 
5,000 - 1 0,000 
1 0,000 - 1 5,000 
1 5,000 - 20,000 
0 - 5,000 
5,000 - 1 0,000 
1 0,000 - 1 5,000 
1 5,000 - 20,000 
0 - 5,000 

0 - 6,000 
0 - 5,000 
0 - 5,000 
0 - 5,000 
5,000 - 1 0,000 
1 0,000 - 1 5,000 
1 5,000 - 20,000 

Total 
Requirements 

2,300,000 

2,530,000 
2,783,000 
3,06 1 ,300 

Bits 

3 
5 
7- 1 0  
9-1 2*  
3 
3-5* 
6-8* 
8- 10*  
5-6* 

6-8* 
3-4* 
2-5* 
2-3 
6 - 10*  

25-30* 
34-36* 

Domestic 
Production 

2,300,000 * 

2,530,000* 
2,783,000* 
3,061 ,300* 

*Raw bentonite ore in place is in abundance. Limitations possibly on mil l ing facilities only. Presently producing domestic 
total requirements. 
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TABLE 74 
BARITE 
(Tons) 

Other 
NPC Drilling I ndustrial Total Domestic 

Historical Region Requirements Requirements Requirements Production 

1973* 1 & 2 62,540 
3 1 30,980 
4 145, 1 40 
5 143,960 
6, 7 & 8 697,380 

U.S. Total 1 ,1 80,000 295,000 1 ,475,000 775,000 
Projected 

1 974 1 ,298,000 324,500 1 ,622,500 852,500 
1975 1 ,427,800 356,950 1 ,784,750 937,750 
1976 1 ,570,580 392,645 1 ,963,225 1 ,031 ,525 

* P resently require 700,000 tons imported crude ore to supply domestic requirements. See Table 81.  

Historical 

1973* 

U.S. Total 
Projected 
1974 
1975 
1976 

NPC 
Region 

1 & 2 
3 
4 
5 
6, 7 & 8 

Drilling 
Requirements 

1 ,855 
3,885 
4,305 
4,270 
20,685 
35,000 

38,500 
42,350 
46,585 

TABLE 75 
UGNOSULFONATES 

(Tons) 

Other 
Industrial Total 
Requirements Requirements 

30,000 65,000 

33,000 7 1 ,500 
36,300 78,650 
39,930 86,5 1 5 

Required 
Imports 

700,000* 

770,000 
847,000 
931 ,700 

Domestic 
Production 

65,000* 

7 1 ,500* 
78,650* 
86,51 5* 

* Domestic production sufficient to cover require1.1ents. No imports needed. This is a by-product of the paper industry and 
depends on a normal industry growth. 
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H istorical 

1 973 

U.S. Total 
Projected 

1974 
1975 
1976 

TABLE 76 
THINNERS OTHER THAN LIGNOSULFONATES 

(Tons) 

NPC 
Region 

1 & 2 
3 
4 
5 
6, 7 & 8 

Drilling 
Requirements 

1 ,1 66 
2,442 
2,706 
2,684 
13,002 
22,000* 

24,200* 

26,620* 
29,282* 

* N o  imports necessary. Domestic production sufficient for needs. Other industrial requirements on l ignite not available 
considering this material has w idespread usage as a fuel. 

H istorical 

1 973 

U.S. Total 
Projected 
1974 
1975 
1976 

TABLE 77 
CAUSTIC SODA (SODIUM HYDROXIDE) 

(Tons) 

NPC 
Region 

1 & 2 
3 
4 
5 
6, 7 & 8 

Drilling 
Requirements 

1 ,1 83 
2,509 
2,763 
2,752 
13,293 
22,500* 

24,800* 
27,300* 
29,900* 

*No imports necessary. Domestic production sufficient for needs. Delivery time is increasing and caustic wil l  fall short of 

domestic requirements if production is not increased. The soap industry is the largest single indu stry user of caustic soda. 
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NPC 
Historical Region 

1 973 1 & 2 
3 
4 
5 
6, 7 & 8  

U.S. Total 
Projected 

1 974 
1 975 
1 976 

TABLE 78 
FLUID LOSS CONTROL AGENTS 

(Tons) 

Other 
Drill ing Industrial 

Requirements Requirements 

636 
1 ,332 
1 ,476 
1 ,464 
7,092 
1 2,000 2,500 

1 3,200 2,600 
1 4,520 2,600 
1 5,972 2,600 

Total Domestic 
Requirements Production 

14,500 14.500* 

1 5,800 1 5,800* 
1 7, 1 20 1 7, 1 20* 
1 8,572 1 8,572 * 

*No imports necessary. Domestic production sufficient for needs. This group includes Sodium Carboxy M ethyl_ Cel lu lose (CMC). 
corn starch and minor uses of substitute products. 

TABLE 79 
IMPORTS OF BARITE-1973 

(Tons) 

Imported Estimated 
Source Amounts Reserves 

Peru 1 97,948 1 ,000,000 
Turkey 3,608 Unknown 
Canada 50,000 200,000 
Greece 56,0 1 8  1 ,000,000 
I re land 231 ,252 3,000,000 
Mexico 1 32,8 1 5  1 ,000,000 
Morocco 30, 1 30 U nknown 
Guatemala 1 64 U nknown 
Sardinia No I mports U nknown 
Total 701 ,935 6,200,000 

Source: U.S. Department of Commerce, Tariff Schedules of the U nited States, Annotated (TSUSA). FT:T- I M- 1 45, 
Washington, D.C.: Foreign Trade D ivision, Bu reau of Census, 1 973. 
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AP P E N D IX H 
Gas Processing Plants 



TABLE 80 
GAS PROCESSING-ALASKA (REGION 1 )  

Plant Plant Liquid Capacity Added Capacity Net 
Capacity Throughput Percent Products New Plants Expansions Total Deleted Capacity 

Historical Annual Average (MMCF/D) Capacity (MGAL/D) (G_AL/MCF) (MMCF/D) (MMCF/D) (MMCF/D) 

1 970 45.0 29.5 65.6 97.0 3.3 0 0 0 0 0 
1971  45.0 34.2 76.0 1 06.7 3.1 0 0 0 0 0 
1 972 45.0 32.4 72.0 1 07.0 3.3 0 0 0 0 0 
1973 52. 5 49.0 93.3 1 28.3 2.6 0 1 5.0 1 5.0 0 1 5.0 

TABLE 81 
GAS PROCESSING-PACIF IC (REGION 2) 

I 
Plant Plant Liquid Capacity Added Capacity Net 1--' 

c..o Capacity Throughput Percent Products New Plants Expansions Total Deleted Capacity 

c..o H istorical AnnJ.Ial Average (MMCF/D) Capacity (MGAL/D) (GAL/MCF) (MMCF/D) (MMCF/D) (MMCF/D) 

1 970 2,008.8 1 , 1 26.3 56. 1 2,239.5 2.0 23.0 4.0 27.0 72.6 (45.6) 
1971  1 ,974.8 985.8 49.9 1 ,886.0 1 .9 1 8.0 25.0 43.0 65.5 (22.5) 
1 972 1 ,87 1 .5 884.7 47.3  1 ,584.2 1 .8 0 0 0 1 84.0 ( 1 84.0) 
1 973 1 ,733.3 792.9 45. 8 1 ,366.2 1 .  7 0 0 0 92.5 (92.5) 

TABLE 82 
GAS PROCESSING-ROCKY MOUNTAINS (REG ION 3) 

Plant Plant Liquid Capacity Added Capacity Net 
Capacity Throughput Percent Products New Plants Expansions Total Deleted Capacity 

Historical Annual Avera� (MMCF/D) Capacity (MGAL/D) (GAL/MCF) (MMCF/D) (MMCF/D) (MMCF/D) 

1 970 3,479.0 2,743.5 78.9 3,526.3 1 .3 263.0 4.5 267.5 1 1 6. 1  1 5 1 .4 
1 97 1  3,561 .8 2,81 5.5 79.0 4,088. 1 1 .5 28.0 66.0 94.0 52.0 42.0 
1 972 3,594.8 2,896.2 80.6 3,968.8 1 .4 25.6 3 1 .4 57.0 34.0 23.0 
1 973 3,600.0 2,855.2 79.3 4,01 4.5 1 .4 85.0 8.8 93.8 1 07.2 ( 1 3.4) 



TABLE 83 
GAS PROCESSING - MID-CONTINENT (REGION 4)  

Plant Plant liquid Capacity Added Capacity Net 
Capacity Throughput Percent Products New Plants Expansions Total Deleted Capacity 

Historical Annual Average (MMCF/D) Capacity (MGAL/D) (GAL/MCF ) (MMCF/D) (MMCF/D) (MMCF/D) 

1 970 1 3,91 0.5 1 1 ,034.6 79.3 1 3, 1 93.6 1 .2 399.0 1 62.2 561 .2 503.7 57.5 
1 971  1 3,976.5 1 1 ,0 18.3 78.8 1 3,453.4 1 .2 73.0 200.0 273.0 198.5 74.5 
1 972 1 4,036.2 1 0,883.8 77.6 1 3,528.3 1 .2 89.0 148.5 237.5 1 92.5 45.0 
1 973 1 4,045. 1 1 0,71 1 .5 76.3 1 3, 1 79.9 1 .2 1 1 1 .5 269.0 360.5 407.8 (27.3) 

TABLE 84 
GAS PROCESSING-WEST TEXAS, SOUTHEAST NEW MEXICO (REG ION 5) 

Plant Plant liquid Capacity Added Capacity Net 
N I Capacity Throughput Percent Products New Plants Expansions Total Deleted Capacity 0 
0 Historical Annual Average (MMCF/D) Capacity (MGAL/D) (GAL/MCF ) (MMCF/D) (MMCF/D) (MMCF/D) 

1 970 8,702.7 6,899.0 79.3 1 5,437.8 2.3 1 78.0 229.0 407.0 309.2 97.8 
1971  8,749.3 6,780.2 77.5 1 6,348.6 2.4 94.0 1 70.3 264.3 269.0 (4.7) 
1 972 8,8 1 8.3 6,600.3 74.8 1 7,830.9 2.7 277.8 36.8 3 14.6 1 72.0 142.6 
1 973 8,987.9 6,397.9 7 1 .2 1 7,830. 1 2.8 7 1 .0 444.0 51 5.0 31 8.3 1 96.7 

TABLE 85 
GAS PROCESS ING-EAST TEXAS, SOUTH ARKANSAS AND NORTH LOUISIANA (REG ION 6) 

Plant Plant liquid Capacity Added Capacity Net 
Capacity Throughput Percent Products New Plants Expansions Total Deleted Capacity 

Historical Annual Average (MMCF/D) Capacity (MGAL/D) (GAL/MCF) (MMCF/D) (MMCF/D) (MMCF/D) 

1 970 2 1 ,590.4 1 5,35 1 .6 7 1 . 1  1 9,632.4 1 .3 292.0 65.0 357.0 804.9 (447.9) 
1 971  2 1 , 1 09.0 1 4,51 6.4 68.8 20,064.2 1 .4 1 4.0 386.0 400.0 1 ,076.9 (676.9) 
1 972 20,576.5 1 4, 1 22.9 68.6 20,386.0 1 .4 33 1 .0 1 76 .8 507.8 888.4 (380.6) 
1 973 20,674.0 1 3,378.7 64.7 1 9,343.9 1 .4 1 33.1 1 ,325.2 1 ,458 .3 554. 1 904.2 



TABLE 86 
GAS PROCESSING-SOUTHEAST (REGION 7) 

Plant Plant liquid Capacity Added Capacity Net 
Capacity Throughput Percent Products New Plants Expansions Total Deleted Capacity 

Historical Annual Average (MMCF/D) Capacity (MGAL/D) (GAL/MCF ) (MMCF/D) (MMCF/D) (MMCF/D) 

1 970 20,81 0.0 19,554.2 94.0 18,509.8 1 .0 2,123.5 1 ,728.0 3,85 1 .5 607.2 3,244.3 
1971 22,361 .5 20,308.0 90.8 17,548.5 0.9 319.0 689.0 1 ,008.0 661 .0 347.0 
1972 22,498.2 19, 1 06.3 84.9 17,236.1 0.9 320.0 3.5 323.5 396.3 (72.8) 
1973 22,753. 1 20, 1 35.7 88.5 1 7,001 .3 0.8 990.3 24.0 1 ,0 14.3 431 .6 582.7 

TABLE 87 
GAS PROCESSING-NORTHEAST (REGION 8) 

Plant Plant liquid Capacity Added Capacity Net 
Capacity Throughput Percent Products New Plants Expansions Total Deleted Capacity 

N I Historical Annual Average (MMCF/D) Capacity (MGAL/D) (GAL/MCF )  (MMCF/D) (MMCF/D) (MMCF/D) 0 
I-' 

1 970 2,779.7 2,401 . 1 86.4 2,797.0 1 .2 18.8 8.0 26.8 96.0 (69.2) 
1971 2,704.9 2.334.0 86.3 2,655.4 1 . 1 0 3.0 3.0 83.4 (80.4) 
1972 2,374.4 1 ,7 14. 1 72.2 2,579. 1 1 .5 32.4 0 32.4 613.0 (580.6) 
1973 2,032.0 1 ,589.9 78.2 2,452. 1 1 .5 0 7.0 7.0 35.2 (28.2) 

TABLE 88 
N EW GAS PROCESSING PLANTS IN 1 970 - CAPAC ITY END-OF-YEAR 

(Mil lion Cubic Feet Per Day) 

Total Average 
Region 1 Region 2 Region 3 Region 4 Region 5 Region 6 Region 7 Region 8 u.s. Plant 

(MMCF/D) # Capacity # Capacity # Capacity # Capacity # Capacity # Capacity # Capacity # Capacity # Capacity Size 
--

0-20 - - 2 23.0 10 72.0 1 10.0 6 40.2 3 36.0 9 121 .5 1 18.8 32 321 .5 1 0.0 
21 -50 1 40.0 - - 4 1 26.0 2 55.0 2 65.0 2 68.0 4 132.5 - - 1 5 486.5 32.4 
51 - 100 - - - - 1 65.0 1 84.0 1 75.0 1 75.0 1 100.0 - - 5 399.0 79.8 
Over 1 00 - - - - - - 1 250.0 - - 1 1 50.0 2 1,800.0 - - 4 ?,200.0 550.0 

Total 1 40.0 2 23.0 1 5  263.0 5 399.0 9 1 80.2 7 329.0 16 2,1 54.0 1 18.8 56 3,407.0 60.8 



N 
0 
N 

Region 1 
(MMCF/D) # Capacity 

0-20 - -

2 1 -50 - -

5 1 - 1 00 - -

Over 1 00 - -

Total - -

Region 1 
(MMCF/D) # Capacity 

0-20 - -

2 1 -50 - -

5 1 - 1 00 - -

Over 1 00 - -

Total - -

Region 1 
(MMCF/D) # Capacity 

.Q-20 - -

2 1 -50 - -

5 1 - 1 00 - -

Over 1 00 - -

Total - -

Region 2 
# Capacity 

2 30.0 
1 55.0 

- -
- -

3 85.0 

TABLE 89 

N EW GAS PROCESSING PLANTS IN 1 971 - CAPACITY END-OF-YEAR 
(Million Cubic Feet Per Day) 

Region 3 Region 4 Region 5 Region,6 Region 7 
# Capacity # Capacity # Capacity # Capacity # Capacity 

2 28.0 2 1 7 .0 5 64.0 3 42.0 2 1 3.0 
- - - - 1 30.0 3 98.0 - -
- - 1 56.0 - - - - 3 1 8 1 .0 
- - - - - - - - 1 1 25.0 

2 28.0 3 73.0 6 94.0 6 140.0 6 3'19.0 

TABLE 90 

NEW GAS PROCESSING PLANTS IN 1 972 - CAPACITY END-OF-YEAR 
(Mil lion Cubic Feet Per Day) 

Region 2 Region 3 Region 4 Region 5 Region 6 Region 7 
# Capacity # Capacity # Capacity # Capacity # Capacity # Capacity 
- -

-

- -
- -

- -

Region 2 
# C!Jpacity 

-

- -

- -

- -

- -

1 5.0 2 1 7.0 6 62.8 2 1 3.0 1 1 0.0 
1 20.6 2 72.0 3 1 1 5.0 4 1 08.0 1 50.0 

- - - - 1 1 00.0 1 60.0 3 260.0 
- - - - - - 1 1 50.0 - -

2 25.6 4 89.0 1 0  277.8 8 331.0 5 320.0 

TABL E 91 

NEW GAS PROCESSING PLANTS IN 1 973 - CAPACITY END-OF-YEAR 
(Mil lion Cubic Feet Per Day) 

Region 3 Region 4 Region 5 Region 6 Region 7 
# Capacity # Capacity # Capacity # Capacity # Capacity 
-

9 85.0 3 31 .5 2 1 6.0 2 28. 1 3 30.3 
- - 2 80.0 2 55.0 1 30.0 - -
- - - - - - 1 75.0 1 60.0 
- - - - - - - - 1 900.0 

9 85.0 5 1 1 1 .5 4 71.0 4 1 33.1 5 990.3 

Total Average 
Region 8 u.s. Plant 

# Capacity # Capacity Size 

- - 1 6  1 94.0 1 2. 1  
- - 5 1 83.0 36.6 
- - 4 237.0 59.3 
- - 1 1 25.0 1 25.0 

--

- - 26 739.0 28.4 

Total Average 
Region 8 u.s. Plant 

# Capacity # Capacity Size 
---

2 32.4 1 4  1 40.2 1 0.0 
- - 1 1  365.6 33.2 
- - 5 420.0 84.0 
- - 1 1 50.0 1 50.0 

---

2 32.4 31 1 ,075.8 34.7 

Total Average 
Region 8 u.s. Plant 

# Capacity # Capacity Size 

- - 1 9  1 90.9 1 0.0 
- - 5 1 65.0 33.0 
- - 2 1 35.0 67.5 
- - 1 900.0 900.0 

---

- - 27 1390.9 5 1 .5 



TABLE 92 
ESTIMATED TOTAL GAS RESERVES ADDITIONS - U.S. NPC REGIONS -

H ISTORICAL AND PROJECTED 
(Billion Cubic Feet) 

Total 
1 2 & 2A 3 4 5 6, 6A, & 7 8 & 8A u.s. 

--

1 970 73 40 877 (661 ) 615 9,377 877 1 1 , 1 98 
1 971 389 7 905 1 ,452 1 ,789 4,678 555 9,775 
1972 236 42 585 1 ,549 1,827 4,7 1 6 679 9,634 
1 973 318 342 1 ,309 2,905 2,532 ( 1 ,428) 847 6,825 
1 974 240 330 755 1 , 1 1 0 1 ,750 7, 1 75 560 1 1 ,920 
1 975 240 330 755 1 , 1 1 0 1 ,750 7, 1 75 560 1 1 ,920 
1 976 240 330 755 1 , 1 1 0 1 ,750 7, 1 75 560 1 1 ,920 

. N 
0 
(.N 

TABLE 93 
ESTIMATED TOTAL GAS RESERVES TO PRODUCTION RATIO - U.S. NPC REGIONS -

H ISTORICAL AND PROJECTED 

1 2 & 2A 3 4 5 6, 6A, & 7 8 & 8A Total U.S. 
- - - --

1 970 35.3 9.6 15.4 10. 1 9.9 1 2.4 9.5 1 1 .8 
1 97 1 35.0 9.3 1 2.0 1 0.0 9.2 1 1 .6 1 0.0 1 1 .2 
1 972 37.3 9.8 1 3.4 9.2 8. 1 1 0.8 1 0.7 1 0.4 
1 973 43.4 1 0.5 13.3 8.8 7.7 9.7 1 1 .4 9.7 
1 974 39.5 9.6 1 2.2 8.4 7.7 9.2 1 1 .0 9.3 
1 975 36.3 9.0 1 1 . 1 8. 1 7.6 9.1 10.8 9. 1 
1 976 33.6 8.6 1 1 . 1 7.8 7.6 9. 1 1 0.4 9.0 



TABLE 94 
ESTIMATED TOTAL GAS PRODUCTION - U.S. NPC REGIONS -

H ISTORICAL AND PROJECTED 
(Billion Cubic Feet) 

1 2 & 2A 3 4 5 6, 6A, & 7 8 & 8A Total U.S. 
- -- -- -- -- --

1 970 145 634 1 , 1 07 3,930 2,952 1 2,687 505 21 ,960 
1 971 1 53 589 1 , 1 50 3,763 3,043 12,893 486 22,077 
1 972 146 514 1,202 3,81 8 3,297 13,064 471 22,512 
1 973 1 30 467 1 ,221 3,9 14 3,368 13,030 475 22,605 
1 974 145 493 1 ,283 3,750 3, 1 64 13,053 501 22,389 
1 975 1 60 504 1 ,361 3,6 12 3,030 1 2,594 522 21 ,783 
1 976 175 508 1 ,3 13 3,456 2,884 1 2,07 1 548 20,955 

I 
N 
0 
.j:::. 

I 
TABLE 95 

ESTIMATE D TOTAL GAS RESE RVES REMAIN ING AT YEAR-END - U.S. NPC REGIONS -
H ISTOR ICAL AND PROJECTED 

(Billion Cubic Feet) 

1 2 & 2A 3 4 5 6, 6A & 7 8 & 8A Total U.S. 
--

1 970 5, 1 29 6,099 17,056 40,049 29,509 1 58, 1 44 4,807 260,793 
1971 5,365 5,5 1 7 16,81 1 37,738 28,255 149,929 4,876 248,491 
1972 5,455 5,045 1 6, 1 94 35,469 26,785 14 1 ,581 5,084 235,6 1 3 
1 973 5,643 4,920 16,282 34,460 25,949 127,1 23 5,456 21 9,833 
1974 5,738 4,757 1 5,754 31 ,820 24,535 121 ,245 5,555 209,404 
1 975 5,8 18 4,583 1 5, 1 48 29,318 23,255 1 1 5,826 5,645 199,593 
1976 5,883 4,405 14,590 26,972 22, 1 21 1 1 0,930 5,731 190,632 



N 
0 
(J1 

Associated Gas 

Non-Associated Gas 

All G<Js 

Historical 

1 963 
1 964 
1 965 
1 966 
1 967 
1 968 
1 969 
1 970 
1 971  
1 972 
1 973 

TABLE 96 
PROJECTED N EW GAS PRODUCTION (GAS RESE RVES ADDITIONS DIVI DED 

BY PRODUCTION RATIOS) - U.S. NPC REGIONS 

1 974 
1 975 
1 976 
1 974 
1 975 
1 976 
1 974 
1 975 
1 976 

(Mil l ion Cubic Feet Per Day) 

1 2 & 2A 3 4 
-

4.83 43.59 20.55 63.01 
7. 1 2  45.66 20.55 63.01 
9.45 47.95 20.55 63.01  

1 2.95 49.96 1 44.25 299.56 
1 3.30 53.75 1 62.74 31 6.98 
1 3.67 56.62 1 77.95 332.44 
1 7.78 93.55 1 64.80 362.57 
20.42 99.41 1 83.29 379.99 
23. 1 2  1 04.57 1 98.50 395.45 

TABLE 97 
U.S. GAS PRODUCTION VERSUS GAS WE LLS 

Gas Production 
(BCF)  

14,546 
1 5,347 
1 6,252 
1 7,491 
1 8,380 
1 9,373 
20,723 
21 ,960 
22,077 
22,51 2 
22,605 

Producing Gas 
Wells 

1 02,966 
1 03,084 
1 1 1 ,680 
1 1 2,498 
1 1 2,321 
1 1 4,391 
1 1 4,476 
1 1 7,483 
1 20,21 0  
1 21 1 1 53 
1 23,034 

5 
--

45. 1 1 
46.23 
46.23 

589.95 
589.95 
589.95 
635.06 
636. 1 8  
636. 1 8  

6, 6A & 7 8 & 8A 

1 87.87 5.48 
1 97.26 6.32 
1 97.26 7.47 

1 ,964.99 1 35.7 1 
1 ,964.99 1 38.29 
1 ,964.99 1 40.98 
2, 1 52.86 1 41 . 1 9  
2,1 62.25 1 44.61 
2, 1 62.25 1 48.45 

Average Well 
· Production 

(MMCF)  

1 4 1 .2 
148.9 
1 45.5 
1 55.5 
1 63.6 
1 69.4 
1 81 .0 
1 86.9 
1 83.6 
1 85.8 
1 83.7 

TOTAL 

370.44 
386.75 
391 .92 

3, 1 97.37 
3,240.00 
3,276.60 
3,567.81  
3,626. 1 5  
3,668.52 



TABLE 98 
PROJECTED GATHERING SYSTEMS AND N EW PLANT REQUI REMENTS 

(Million Cubic Feet Per Day) 

New Gas Gas Gathering Systems New Plant Construction 
Estimated Daily Tons of Est. Quantity Estimated Size 
Quantity to be Steel Pipe Gas Requiring Number New Total Capacity 

NPC Gathered Required New Plants New Plants New Plants 
Regions (MMCFD) (MMCFD) (Tons) (MMCFD) Plants (MMCFD) (MMCFD) 

Region 1 
1 974 17.78 N i l  None None None 
1 975 20.48 N il None None None 
1 976 23. 1 2 Ni l  None None None 

Region 2 & 2A 
1 974 93.55 93.55 9,355 None None 
1 975 99.41 99.41 9,941 None None 
1 976 1 04.57 1 04.57 1 0,457 None None 

Region 3 
N I 1 974 164.80 164.80 16,480 1 64.8 4 40 160 0 
0\ 1 975 1 83.29 1 83.29 18,329 183.3 4 40 160 

1 976 198.50 1 98.50 1 9,850 198.5 4 40 160 
Region 4 
1 974 362.57 362.57 36,257 140.0 7 20 140 
1975 379.99 379.99 37,999 140.0 7 20 140 
1 976 395.45 395.45 39,545 140.0 7 20 140 

Region 5 

u 
1 0 80 

1974 635.06 635.06 63,506 300.0 30 120 
100 1 00 

-

Total 300 

u 
1 0 80 

1 975 636. 1 8 636. 1 8 63,6 1 8 300.0 30 1 20 
1 00 1 00 

--

Total 300 

u 
1 0 80 

1 976 636. 1 8 636. 1 8 63,61 8 300.0 30 1 20 
1 00 100 

--

Total 300 



TABLE 98 (continued) 
Region 6, 6A & 7 

{ � 60 240 
1974 2, 1 52.86 861 . 1 4 86, 1 14 431 .0 1 00 200 --
Total 440 

{ � 60 240 
1975 2, 1 62.25 864.90 86,490 431 .0 1 00 200 --
Total 440 

{ � 60 240 
1976 2, 1 62.25 864.90 86,490 431 .0 1 00 200 --
Total 440 

Region 8 
1 974 141 . 1 9 141 . 1 9 14, 1 1 9 30.0 3 10 30 
1 975 144.61 144.61 14,461 30.0 3 10 30 
1 976 148.45 148.45 14,845 30.0 3 10 30 

u.s. 
1 1  10 1 10 

N I ' 7 20 140 0 
4 30 1 20 -.._J 

1 974 3,567.81 2,258.31 225,831 1 ,065.8 4 40 160 
4 60 240 
3 100 300 

\ 33 
--

Total 1 ,070 
1 1  1 0 1 10 
7 20 140 
4 30 1 20 

1 975 3,626. 1 5 2,308.38 230,838 1 ,084.3 ! 4 40 160 
4 60 240 
3 100 300 

\ 33 
--

Total 1 ;070 
1 1 10 1 1 0 
7 20 140 
4 30 1 20 

1 976 3,668.52 2,348.05 234,805 1 ,099.5 ! 4 40 160 
4 60 240 
3 100 300 

\ 33 
--

Total 1 ,070 



AP P E N D IX I 

Transportation and Fuels 



N 
0 
� 

1 973 
1 974 
1 975 
1976 

TABLE 99 
SUMMARY OF TOTAL FUEL REQUIREMENTS (ESTIMATED)-HISTORICAL AND PROJECTED 

(Mill ion Gallons Per Year) 

Totals 

1 973 
1 974 
1975 
1976 

Diesel 
--

237.6 
277.7 
284.9 
296.0 

Diesel Gasoline Jet Fuel 

464.0 57.3 14.7 
532.6 63. 1 18.6 
571 .3 69.5 21 .7 
61 1 . 1 76.4 22.6 

TABLE 1 00 
ESTIMATED FUEL N EEDS - 1 973-1 976 - HISTOR ICAL AND PROJECTED 

(Million Gallons Per Year) 

Trucking 

Butane 

1 59.2 
188.8 
1 90.4 
197.6 

Dril ling R igs Helicopters* Boats ( For Hire )*  
--

Heating Total Jet 
Butane Butane Butane Fuel Gasoline Diesel Diesel Gasoline 

- --- --- -- --

1 20.6 38.6 159.2 14.7 1 .0 18.8 15 1 .2 7.9 
140.8 45.0 188.8 18.6 1 .2 32. 1 166.3 8.7 
143.3 46. 1 190.4 21 .7 1 .4 35.3 182.9 9.6 
149.8 47.8 197.6 22.6 1 .54 38.8 201 .2 10.5 

*75 percent production - 25 percent dri l l ing. 

Trucking (Service & 
Drill ing Contractor)  

Diesel Gasoline 

56.4 48.4 
62.0 53.2 
68.2 58.5 
75.0 64.4 



TABLE 1 0 1  

TOTAL FUEL USAGE B Y  R I GS - 1973 

Total Depth Number Average Days Fuel Per Day 

(Million Gallons) (Feet) � Per Well Total (Gallons) 

3.6 Under 3,000 4,000 3 1 2,000 300 
23.77 3,000 - 5,000 6,340 1 0  63,400 375 

1 35.0 5,000 - 1 0,000 7,721 25 1 93,025 700 
1 1 4.5 1 0,000 - 1 5,000 2,365 44 1 04,060 1 , 1 00 

62.8 Over 1 5,000 655 80 52,400 1 ,200 
1 5. 0  Cable tools & air 5,000 1 0  50,000 300 

354.7 474,885 

NOTE: Offshore rigs fuel usage double that of land rigs (90 offshore rigs X 2,200 diesel gallons per ·day = 3.5 million gallons 
per year). 

TOTAL F U E L  USAGE BY R I GS 
Butane 
Diesel 

34% 
66% 

Butane 
Diesel 

1 20.6 million gallons per year 
234.1 million gallons per year 

Butane (used for heating) 38.6 million gallons per year 

SOURCES: Rowan Drilling Company, Houston, Texas 
Loffland Drilling Company, Tulsa, Oklahoma 
I nternational Association of Drilling Contractors, Dallas, Texas 

TABLE 102 

H E L ICOPTERS* D I ESEL FUEL USAGE (ESTIMATED)-HISTORICAL AND PROJECTED 

· Number of 
Helicopters 

Fuel Usage Rate 
(Gallons Per Houri 

1 973 

Medium Helicopters 
( 8 - 1 4  seat) 45 

Small H elicopters 
(90 percent turbine) 275 

Total 320 

1 974 

Medium Helicopters 
(8 - 1 4  seat) 60 

Small Helicopters 
(90 percent turbine) 335 

Total 395 

1 975 

Medium Helicopters 
( 8 - 1 4  seat) 70 

Small Helicopters 
(90 percent turbine) 390 

Total 460 

1 976 

Medium Hel icopters 
(8 - 1 4  seat) 75 

Small Helicopters 400 

Total 475 

*75 percent working production; 25 percent working drilling. 

tCalcu lated on basis of 4 hours use per day. 

Sources: Petroleum Helicopters, I nc., New Orleans, Louisiana 
Rowan Drilling Company, Houston, Texas 

2 1 0  

90 

25 

90 

25 

90 

25 

90 

25 

Total Jet Fuelt 
(Million Gallons 

Per Year) 

1 4.7 

1 8. 6  

2 1 .7 

22.6 

Total Gasoline 
(Million Gallons 

Per Year) 

1 .0 

1 .2 

1 .4 

1 . 5 



N 
f-l 
f-l 

TABLE 103 
BOATS D IESE L FUEL USAGE (ESTIMATED)-HISTORICAL AND PROJECTED 

Operating 1 973 Boats Under Construction* 
Operating Fuel 

(Gallons Percent 
Per Hour) Time 

Supply Boats 70 50 
Tugs 1 0  50 
Util ity 30 5 
Crewboats 1 0  30 
Survey 1 0  1 0  

Total 

*Projection for 1 974-1976 as follows: 
(Mil l ions of Gallons Per Year) 

1 974 32. 1 
1 975 35.3 
1 976 38.8 

Standby Fuel 
(Gallons Total (Gallons Number 

Per Hour) Per Month) of Boats 

7 1 4,000 40 
2Y. 4,500 1 01 
4 4,440 46 

- 2, 1 60 1 1 8  
2Y. 1 ,920 50 

--

355 

TABLE 1 04 
TRUCKS (FOR H I R E )  FUEL USAGE (ESTIMATED) 

Diesel 
Gasoline 

Percent 
Use 

95 
5 

Total* 
(Gallons Per Day) 

41 9,520 
22,000 

Total (Million 
Gallons Per Month) 

1 2.6 
0.66 

* Based on 10 gallons per hour fuel usage and an average of 4 hours per day operation. 

Total (Mi l lion 
Gallons Number 

Per Year) of Boats 

6.72 65 
5.5 35 
2.45 4 
3.06 1 1  
1 . 1 5  

--

1 8.8 1 1 5  

Total (Million 
Gallons Per Year) 

1 5 1 .2 
7.9 

Total (Mil lion 
Gallons 

Per Year) 

1 0.9 
1 .9 
0.2 
0.28 

1 3.3 



TABLE 1 05 
TRUCKS FUEL USAGE - SERVICE COMPANI ES AND DRI LLING CONTRACTORS (ESTIMATED) 

(Million Gallons Per Year) 

Wire Line 
Dri l l ing F luids 
Cementing 
Dri l l ing Contractors 

Total 

Diesel 
(Million Gallons 

Per Year) 

5.06 
3.96 

36.58 
1 0.8 
56 .4 

TABLE 1 06 

Gasoline 
(Mil lion Gallons 

Per Year) 

8.54 
1 5.97 
1 7.7 

6.2 
48.4 

DRI L LING MUD I NDUSTRY FUEL USAGE (ESTIMATED) 
(Million Gallons Per Year) 

Diesel Trucks 
220 trucks x 50 gals/day diesel 
= 1 1 ,000 gals/day diesel x 360 days 
= 3,960,000 gals/yr 

Gasoline Trucks 
453 trucks x 60 gals/day gasol ine 
= 27,1 80 gals/day gasoline x 

360 days 
= 9,785,000 gals/yr 

2 1 2  

Pick-ups and Autos 
1 ,875 units x 3,300 gals/yr per unit 

= 6,187,000 gals/yr gasol ine 
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