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.\ ppeiid i ‘u C , Re la ted  M i n e r a l t e ; i a n c e~ , is  uric of 21 :i~ ‘c u , 1  I ‘ c s
developed for the h o n o r  M i s s i s s i ppi Re g ion  Couiipr eliens i VO sl id ; . l 1 ~ I —

ground data i’equ i red For the ni i ni er u i I s  port i on )  of the  study st’re cou:in i i  ed
i cy  I esed , and or gui u i  i :ed du i - i h g  cut  1 ‘ ‘i tW ir  c o ; i  u s  1970 - 7 1

I h c  p r i m a r y  pii~~ose o f the est i mu i t  es o 1 n It I ui e r ; i I i n id i ns t  ry outp ut
ar id re l u i t e d  su i t  or and land uieeds , as developed here i i i , i s  to a ike  t u i e s e
has i c data  u i v u i  I I  u ih It ’ t o  i u i t e re s t cd  groups for si lh se c lu eui t  use in cog i onut I
resource ’; eva I uj ui t ion and clov e 1 op ln er it  p1 ann i rig s I th in e ut c h i of t i e  broad Iv
de f ined  r e c i o n u t l  s m i h c l i v i s i o u i s  of  t h e  l oset- M i s s i s s i pp i L eg ion .

1 s t  i n i u i t o s of mine ra l i u i d u st r v  ( lr ochu ct  ion l i s t e d  I i e i c i u i , when i n t o —
g r u t t e d w i t h  pui ru i l  I c I  du n tu t  r e l a t e d  t o  other s o o t , ’n- ~ of l O c  ecoI io I ;I \ , sh o u l d
~ir ~~’ i dc the  frui j uowork needed H r m ore d etui i i  ed u mul  lv s  is  , obj ec t  i ye p l a n —
ii ing , urn ) Opt ui u : i  dove I opulent of resources -_ — i n  I i  r io s I t l i  cst :c) h i  shied
o cus orv u i t  t o r i  p r i n c i p les-  - i n  the severa l arc ’ui s of  the l o n e r  M i s s i s s i pp i
Re’’ i on .

0) M~I \RY )Nl~~ 1N( 1 US ! ONS

It l i f i o r a l  i t i d u i s  n bias L I O l  r i b ut o d  s uh s t a n t  i a l  I i  to the i~ro li t li c c c i i—

omy of the I osor M i s s  i ss i op i L c o i o n i  d u r i n g  t ic ’ 1051 - o P i u i t  ervu i 1 . I n
t e rm s of I 9 1 7  dul  1 ui rs , ‘. u i 1  t ie of  nil ne nui  I product ion s u m s  ~ ( .0 H 11 ion in
l O i g)  

, up uipp ro x iu uuui t  c ’ 1 y 1 83 pc’u - c eni t  from the  ~ 1 .0 1 h i l l  ion i n  1950 .
P r oj e c t  t o l l s  for  the f t i t t u i -~- , f o r i u n i l u i t o d  under t i l l ’  s e t s  of cc i  t o t i a ,
b’ n o c ru mn i \ I N i t  i ona I I uicome ) and l’ i’og ru n ni I t ( Reg i ou i al I k y c  l opu er it ) , s i t h i
1 )0 ) ) ut s t lic ’ base ~o:t r , i us] i cat  c tha t  th e  r u t h it ’ of ml  uleni I product ion
should increase t o  the ~S. - 7 .S  b i l l  ion range liv 1. 18( 1 , or a fu i - t h i e r
advance ci al iou t 2 3 — 0 3  pc t oe  n )

By 21)2)) , o u t p u t )  cou ld  v u i u l  t t o  the $ 0 . 3 — I T . ) ) b i l l  ion I- u l nge , a
q uui nt i im i t i c  r o ;i sc of 1 0 5 — 2 7 ) )  pt’ i-ce nt  -

Pr eseuit  su i t o r  needs ci in in c cal i t s  ust cv arc moderat e di t o n s  ions
and dep Ic t  i ur is in  I 9 ) ’  we re ui hi o i i t  675 and 1 ~1 t l i ousu iui d  acre — foot  . n u s u l e c  —
t I ve ly  . Mi t ic i pu t ted  ci ii  ci  ences I ui su i t or  use 1w the i ndust ry  s i l l  be
countered h~- t h e  need to process loser qua I i  t raw in tui t e r i u i  i s —  c’spec i a l l y
cons t ruc t ion  m i u i e r u i l s — — i n  t h ic ’  f u t u r e ; t h ic r e foi’e , increased o ut e r  r e q u i r e —
int ents t Ii rou gh ~0 2 ()  s i l l  exceed i uicre ;ised vu 1 tie of m i n e r u l  I out put 1w ii

subst ui nt  i i l  m a r g i n .  Wa ) or di  vt ’ ns io n s are expe cted  to i u i c n c ’; r- c to ; i i ’o i i t
97 0— I , 1 80 thousand acre — foot by 1980 , Up 1 5 — 7 3  percen t , ar id to at t i  in  ii 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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ruu ige of 2 , 100- 5 , 270 thousan d acre - feet Lv 202 1) , up 310-480 perce n t
1)eplet ions should r i  so to 250— 3 3 1)  t I ousu nid ui c no — feet by 1980 , a 4 5 - P S
percent inc reuis o , arid surge to 0 2 11 — 1 , 2 11) t i ioiisitit d a cre— feet Lv 21 )21 ) , a
200-0 111 pe rcent tncrease . \ stro ng expan s i on in  secondary recovery of
petroleum and pr ouiounced growth of s a l t  a n d  s t i l f t i r  output throug h 2020 a re
the underly ing cu n ises of t h i is expected sha rp upturn inn water consumption .

Reg ions ide lan d needs for minera l pr oduction arc neg i ig ib ic ’ ; lan ds
in use in 1069 were approx ima t e lv  60 , 64( 1 u m cres , u m bot u t 0 .  1 perce n t of
the region ’ s 6 5 . 5 — m I !  ion—acre total  . l an d  nec’ds ire pro j ected to
increase to about 87- 100 thous and acre s 1w 1980 , up 5) 1 — 3 1 )  percent , u t nj
to 1 8 0 — 2 5 ) )  t hi onsu mn d acres by 2020 , up 1 7 ( 1 —280 percent

The mi n eru m 1 r esource base m i  t h e  cog ion seems cjU i te c um p ul  ‘ Ic of
st ipport ing pro j ecte d min ieru i l product ion t h i r o mmg h i 21 ( 2 ) )  in  m o s t  cases
Resource 1 inru tat ions , howeve r , muiv p r ecl t ide any further increase in out —

• pttt of  base m e ta ls  from the i n —  region port io n of the M issour i  loud bel t
af t e r  1980 . I ct ro leu r n urn ) ni u t turui l  gu m s ( and hwpi -od iict r -iu t tur a I gas
l iquids ) u mr e d cl i i i  I te pro b i I cnn resources . N u i t u r a  I guts  in  p ar t  i c i i i  ui r
appe a rs con ta in  to be i n  c r i t i c a l l y short s u p p l y ,  i f  not f i n l  lv  exhausted ,
iii seve ra l u i r e u m s  s itb i  in the reg ion b y too end of t h i  i s  cen tu r .
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Projections of mineral produc t ion and mineral  industry su mter  and
land uieeds have been made for two program s , N at ional  Income (P rog r am :\
and Reg iona l i l e t e lopti ne ui t  (Program B). For detail s of unnethodo logy un de r-
ly ing econ onn iic pro lection s , see Append ix B , licona n iics.

PRO J ECF I ONS OF Ml NLPAL PRO UUC F I ON

Production and va lue da ta for minerals p roduced in the Lower
M i s s i s s i pp i Reg ion during the 195o-oO interval were used to develop
reg iona l mnin e ra l output trends . Base-year data we re lO o P figures as
recorded or , i f  not tru ly represen tat ive  hecu iu se of external in fluences ,
1900 — ( ‘t ) dat a were used.

l b i s t o r i c  nn i nera l production and va lue  data are recorded on a count y
(or  pa r i s h ) has is by the Bureau of Mines . P r oj e c t i o n s , too , u i-c based
upou i antici pated mineral deve lopnnents H th in  coun t l ines rathe r th i u m n• hydrolog ic boundaries . in the Lowe r M iss i s s i pp i Reg i on , the di FR ro zice
between proje cted mineral out put w i th i n  p o l i t i c a l  or b u v U r o l c Ig bound-
aries is not believed to he of notable import ance except in ) tn5 c isos -

j :~ rst , base m m i et a 1 product ion in 1 ron County , Mo. , is expect c J  t he
iccc ’vercd outside the hydrolog ic boundary of WRP A 2 . And second , ci~ F
offshore oi l  and gas is recovered it t sites w e l l  rem oved from t i u c  lands
of W R I’A 9 and 10 . These except ions ui-c rioted in s~~:ie d e tu m i I i i ;  i

~~
’
~ 

I -

p r i at e  IVRP A sections .

V u i l t ic  of h i s t o r i c  ni i ni er um l pro dt ictio r i t radit  ioni a I I i  is l e O O I U e O  i t ,
ct m rre ult doll  u m r s . P r oj e c t e d  values  of minera l  pro citict i on w er e  ~ioc c 1 oj leJ
in t e r m s of con ist ui u -n t l OoT dol inn s w i t h  values in base year  I P o P adj ut ~ t c O

accord i rig to Bureau of Mimi c s p r i ce  iuide xes foi ’ se lec ted  act a Is , ui i n -
era l s  , and ft iels  . ( i t  is noteworth y tha t  the p r i c e  index 1c ’ i c m u s i c
p~’ t n o I e n  wa s 103 . 7 in 1 9 0 ) )  w i t h  1 9 5 7 — 5 0 = 1 0 0 . Cn ide o i l  va lue , c2 ich
represented about 00 perc ent t of t l c  value of m u ne i-al , ‘ut 1u t  i n  the loi~er
M i s s  i ss  ipp i Reg ion during the 1900 ’ s , was e s s e n t i al  lv  unchanged in  te n iw-
l ) f  real dollars at the e n d  of the decade - -a s t r i k i n g  c o n t r a s t  t~ the
pronounced i n i f l a t  ion of the period .)

Value-of—product ion  projections for the lead ing n n iin er u i l  c~~~n odit  t es
produced ii i  the reg ion in  ba s e— y ear  1909 were deve I oji ed in geu iera l is
fo l lows :

\ a l u e —o f  p ro dt ict iou i  dat a for the 1050 - ut )  i n t e rv a l  were p l o t t e d
on u c ’ot an gt n 1 u i n c cl ) u n i t e  grap h pa per. Data po in t s  th a t wer e not i ceab ly



out of l ine  o i t h i  ether  p o i n t s  we re rechecked I or u i ccu n a cv  , aid , if  s t i l l
out of l ine  , subsed 1Ucnt lv we i c  i n vest  i gu i ted t o dh ot enlu i  in c t h e  Ic u iso n i n
the nnarke d de partt in - e fr oum i ~ u o v u i  i I i  rig t i-ends

2 . Freud l i n e S  or ciiaiui e Is  we re sket d ied on the grap h pape r so u ms
to include ii 1 1 or ali mn o s I a l l  of th e l i i  s to r i  c W i t  i , amid p n o iec t  ion h u e s
were sketched 1 ight lv t owumi -ds 2020 for a im i i i  t i iii app i -ox i m ui t  ion of
fu tu re  ot t t p t it

3 . M iner a l  u- oser yes and the uo sctmr c e  bas e I Siip( l v )  n o n e  x e y i o s c d
as app ropriate  and we re d eter mnm i ned or ums s d i i:uc d to be so f f  i ci  eu-it t
u ui I foreseeab le needs t h roug h 202 1) , id t Ii t lie except ion of i u m se cc t ui i s
i n i t~RPA 2 ami d n at  uru m 1 gas (an d byp rodtrc t natt ira 1 gu l s I iqi n ids i n s e v e r a l

WRP -\ ’ s as noted i i i  t h e  i n d i v i d u a l a rca rev i ens

4 . Market re dltu reune ni ts (de m and) for pert luict it  ou:u iodi t i c s  ~~~ or
the short to cnn , coumiuton ly through 1075 , 108 (1 , or 1083 , o- est inn I c i  F\
various indust i~~, p r i v a t e , or govern m en t groups , sere ccv i  coed ( c l  r bu i ck —
groun d data.  These estimates genera l 1 Se no n at ioni a 1 i n i scope

5 . Proj ec t ions  of ininc rui l fuels in  the reg ion n e n c -  F u msei ; ij  ui
uma tio fla  I pro j ect 1 c~ni s a i ti m due cons i d e m -at ion fcc the m e g  ion ’ s f u t ~ u n it ’  he
c rude o i l  potent in I ami d poss Il - b uia tt n-a l gas 1 i nn ii  t a t  u c5u . n o  o ct u c m u s
of metal 1 ic m uu uie r al s  in l~RPu~ 2 and ~Rl’A S so re  based open n e s c n -i e ami d
resource cs  t i mi n i tes  and the j ud g mnn e n it of th ose fain I iu mr  w i t h  t he gen ie n a l

mmui ni  i n ig d i s t  r i c t s  ami d speci f ic  n n iu i i n lg  op era t i oti s . P ro j e c t  i ons ci i muon —
meta l l i c  m i uic rui  is were based upon ma rket opportun i t i es . Cons t ion
minerals  p m o ~ect ions we re a function of uui - ea gro ict hi us pro j ec ted  in
basic dat a .  Othe r ni onil ne t a l lic  min c ru ml s  wer e P ’° 2  ected in 1 j u t e  H Ui
n a t i o n a l  t cc-ads fo r  the spec i f i c  cou nnm iod i t  ies , a i t h  due coils id erat ion
g iven to favoru i l - le  r eg iona l factors , such as the strong r esource base
aid cc u u np o t i t  ire t r anis po m -t a t  ion m c i  l i t  ies that t mvoi - growt h in output
of s a l t  a r id su 1 fur in  t h e  n og ion . Regress ion u uia l ys  i s  was used to
deve l op p i c u  j eo t i ons l o u  th ose cunnnm odi t i es H tli cc lat  iv e lv  stable pI -o—
duction records .

l ’ROll  0 ( 1  ONS ) Mi NIiRA L I NIX JS T RI W-\fl iR Nl I u I ) S

M i n er a l  u nJ us t ny w a t e r — u s c d : m t u  fo r  11102 were a cct n nu lu ted by the
Bureu it i of M i m ics  in  a nu i t  io mi wi ic su i t o r  canvass in 10u3 . A nurn ibe m - of
s u i t o r —  Usc s tudies  have been p e ru  u mui e d umu id  pub i n  shied Lv t in i vet -s i t i e s  amid
Lv leading nat  iona 1 to s e ui  mdl - U rg lii i i t i oni s t h i u i t  contain substantial
sect ions on m i  u i c r u i l—co um nodi  ty  am id unu m i e ru m 1 -  inidt n str v sum ter use. These
sotirc es of info n n a t ion have been ccv  coed ii i  d e te r in iu m in g  b ase—year  use
and e s t i m a t i n g  futu n -c o u t e r  needs Lv mu ‘c rui I i r mdu st ry ; the bas ic sources
of essent in 1 ly a I I  d im t um i i mm ; i  l i v  rise) i n  deve l op n nem ut of p l oj e d t  i ou -is
however , we re Rureau cii  M im i cs  ~cat er  canvass d atu m



r 

Iso fu i c  ior s - - u d i v e r s  ion  I a c t  c r  ar id a d c i  let  mcli  f a c t o r - -od e
• ao vc ’lopec l t o n  the n u i p i m t a u i t  u n i nmc r~il co i uuuu ~~i i t  I c ’5 i n each u t I c a . I u i cii

fu i c ton  i nd ica t ed  wun ter  loc us i l l  g u i h l o u n s  j u er ( l t 1 i )  dol l u r  v u m t u n c ~ u l  : u i n i -
e i- uil ou tpu t .  ~u h se c 1tiemu t j~ , the  v ’ l u u u i c  c t  i~u i t o r n c c j u u i m ~~ci \- u is u ’
i n t o  ad ic-  lo o t  , ami d ~ml 1 wa ter  u ieed s in th u  is 1c ’p u r t  are c X (  n c  sseu i i i

term s of acne- (oct .

[‘R O J [C U IO NS OF ‘ ( L N L R \ 1  I NOft-f i h i  h ’ c \ i u  \ j j ; u g

M n u t e r u i l in i d u s t c ’  l iu id -u sc ’ J u n t a  a n c  u u c u t  rL’lj i I O s t d ’d b 1w t h e  b i n m e i n  el
M i n e s  i l l  i t s  u m nuiu a l canvass of u u i m l e n - a l  inid ustrv u n d t i \  i t  los . i i c s c Vc n ,

~anid -us c in t a have been inc lni o ,u in  uosc ci pt ion - is  of uI i mi e n~i l  p m epc- m t  i es
i u i e s o m i t e d  in  umi anl y l i tn re ui t t  ; u ld  i c a t  i Oil S , s ’m ;u o r ep ents i l l t u L i p s  of t i c
( I . S . ;c c ulog ic a l  Stur vey , u in id 5onue t o ~ I u: i c u n l  j i u n r m u u l s  . Ihes e c l u i t u m  h ai ve
served as t h e  bas i s  for e s t i m : i u i t  ing l u a u )  usc at the l u n g e r  u u ii i nc - n~ I i m i ~hns-
t cv opera t ions  in base— y ear  I

St n r f u t c o  land tise u l t  t i m e i l l i u i l c i , ’ i s  stun i i  u t u n ien ul unidus t c’ ope ruit jells
sas Os t innate ) . M i n e r a l s  Occoy c red F i c : ’  v e i n -  t n ’~ Jc I c’s i t s  i i s U u m 1 I~ in-
vo l ~~c omi ly neg i i~~ihlc  l u a u )  u se a h o n o s , i i i  c o n t r a s t  , s c c u i u ’ u c a t u m r v  m ; u i u n e r u i l
ue p c s  I t ~ i-ecovcred by st i r  t u i c e  - : u i u i  l u g  - c t  I ‘d O  d o i t u no n i  c ’ ied {U l m e  a sith -

s tu n t  m l  l u in d  u m nea even t fo r  r e l u m t  i v c ’ i V  s : ; iu i l  I • p i  I i ius n l s . Jnsei  i mpon i
p r i e r  s tu d i e s , o i l  an) ~~is se l ls we re est i u :ua t~~ u t o  ~‘ccu~’v aim u iv c ’n ig e c f

‘r i o- th  i cc1 ad m e  per s e l l
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R E G I  O N A L  S U M M A R \ ’

Ph YSICAL LXV I h )N~ll~N I

il-c Lower Mississ i pp i Reg ion includes the drainage area of ti - ic
Mississ ipp i River below the nmiouth of ti - ic Ohio , except f o r  the hh j t c ’
Ark~inisa s , amid Red Rivers above the effects  of M i s s i s s i p p i River back-
water;  time Lot m isiana coastal area het wceum the drainage d i v i d e s  of ti m e
Pearl amid SaLine Rivers ; amid time flood protected area at ( :airo , I l l .

lo provide a practical  basis for  plai n f c r m m i u i a t i o n i  , tui e reg i on has
been divided ium t o the fob losing hydro l og i c a r eun s t hat arc referred to
as water resource p lanning areas or WRPA’ s:

1cRP A 1 . lime main steun of the M iss i s s ipp i River  below the u m m ot i t l i
of time Ohio , extending to amid including ti - ic levees or to ti -ic top hank
whe re levees do imot exist .

WRP :\ 2 . The St . Francis Has in , St .  Joh n -is -New Madrid Flood s ay
l ower tchit e , amid Bayou Mcto Has iris , including the Arkansas Rive r  be l oo
P iume B lu f f , Arkansas .

lcRI ’:\ 3 . TIme drainage hums iims of west Kentuck y, mces t Tcnu iessce ,
extreme norther n Miss i s s i pp i , and time Cairo , I l l i n o i s  area.

lcRp~\ 4 . lime Ya:oo Has in .

W RPA 5 . The Ou aclmi ta Has j u l , i n c  lud i rig the Lower Red River  hel ow
h ot lcclls , La.

i’~RP :\ 0 . The Boeuf a-id I c ni su m s Has ins .

The Bi g Black Has in and has imis of southwest  M i s s i s s i pp i
st reams that drain into time Miss i s s i pp i River .

cB2:\ 8 . The Bato n Rouge area , in cludim ig the chru min age area of
streams tha t flow in to I~mk e Pontc liart rain except fo r  t I n e  I cime functa
River and st reams to time eas t .

IVRP A 0. The Louisiamma coastal area from ti n e east l i m u i i t s  of tb - ic
At cimafal a ya Floodway to eas t hydrologic bounda ry of time SaL ine R i v e r
I3a sim m .

1VRP -\ 1(1 . The New Orleans areas , iuic ludi ng the  Id L e  fu umct a River
area and the area cast of ti-ic At chamalav a Flood~ av .

Econ omic boundaries of time u’eg iou m iu icl t t de 101 par ishes  u~~ i cot i ul t ie s
in Lou is iam u a , Miss i ss ipp i , Arkan sas , len inessee , M i s s o u r i  , aid Kentucky



_ _ _ _ _ _ _ _ _

am id t he 11 0db pr otec te d  u n m e t  u i t  t a m  ro , 1 11 . l i m e  m e g i ’ ’ m i s tr e t c h e s  u i i o u u t
00(1 mmii les ft’ ou :u t he t ie u - the cantos t Mi s so i n n i ( ‘our - i t  v south to thi-~ ui f of
Mexico m u : )  sp iLl s c O-c t n e st  ut  max inm it mim i o i cit Ii of uib tmut 31 5 m i l e s  . lim e

m n c ’ u m  1) f the re g ion  is approx i um i ate  lv iL l ) ,0L 11) squu ir e m i  les or 05 .  S ur n 11 ion
id ri- s

\ l i n r e u ’, t i  i n d m i s t  cv s t u n t  1st i c u t l  d a t u m  u t r e  coumi p i led h e r e i u i  liv t r a d i t i o n a l
n u u t  ies uincl pa ci slmes ru ithe r  t h u u m  Lv i’nvdro log i c b ou u i c lu t r i c s  . ( e u me ra l i v

t I  u is [ 1  m )oc’~htuu’e does n ‘t prove t ro ith I c s ou :uo ; hoseve m , there a n— c too notable
c - \ c o I ’ t  ions . f i r s t  * u m l  1 N ur se mmuct :il u mn i nmim i g iui I ron (ounty, ‘- t o . ,  is out —
s ide ma I t h u c  hyd t o l  og le hoiu mwia r v . ~ecomi d , m m m d i  of the v o m v  su I ‘ s tu mn i t  iu i l
o f f s h o r e  o i l  aim) g u m s  p m ” ’ i u i o t  i on  i s  coo \ c  t O d i  beyon d tb - i c  5 -mim i Ic 1 i u m u t
h in t  such o u tp m nt  i s  c r e d i t e d  S t u i t  m~- t  i c a l l  ~~‘ tic - y v e u u m i l o u i s i a n a  G ulf
C o uts t  p u m r  i shc’s .

M i n e n : m I  ~ l O 1 i d I n on  Fn u:: h ’RP \ 1 , th i c ’ min i m - i s t ’ ’mn of the M i s s i s s i pp i
R i v e r , is  c r e d i t e d  t o  t h c  u - i e u m n c ’ot oo un u u ty or - n r i s i i ;  therefore , Md ’\  I
i s  umot sped f i c u m l  I v  cons i — b red i I e m c ’ i m u .  “( in l e t - a l omi t nt fr ou u ifRP , \ I
- 1  h uis s i l l ) , g m ’ :m uo I u tm ic l  d i e , u m s ao l I it s ‘ o n i i s t n r f u n o o  c) i i  u m m m c i gu ms , is
in c l u d e d  in t h e m  :i~’~’ m ” ~p n i u m t ’ o  h l I I ’ \  nm t i n e r i I  c ha t  1 suu mu:inn i o s .

i ot t ely o u c - - t h  i ci of t i c  i c~ i n  i s  nru ade up of the f l a t  aid
c ’ \ t t ’ c I I I O I V  t o r t  i Ic u t l  l - i v i : m I  v u i l  Icy of t i c  M i s s i s s i pp i R i V L I ’ . h i e  r ein - mu - i-
m u g  u n c u t v a t - i i ’s f u oi t i c  gem - i t  I c  m c I  i e f  of t i c  u - i v o u n  Icto u i nc l u ; n a m i d
l’ r u i n i e  in - i - r i  t o  t h e  au ~ m o  m an ’ ’ c ’ c h m u n o l i n m t a i m i o u s  m c i  u t u  t he  t i u m o h u  i t u i  b a s i n .
I~~- t i i  led de scr i p t  l V c ’ cl ii ui on t h e  m ’ eg i o mi ’s ph ys n c a l  c n i v i r o t u m i c ’ m m t  cute lie
found i i i  \ pp enc i i ‘i ( h e g i o t r u i l  I l V c l i O i  ~ ‘ u m n ~ h Coo I m l g v  , i n n  \ 1ip omid ix  L
l ain) Resent-cu’s , in n 1 i ’ c i u i ix m), O c ’umst m l  m I l l I s t u r i m i e , and i t - i  \p p emsI ix I
P lu m I macnu n I i t  i i i .

I i  ‘ t b ’  \\ i R i ’ \ i

M i  nc i i i  p m ’ n t u i  I i i i  , m i u u i n m n u f u m c t  u r n  u i J  . urn ) m g ci  d u n  I t  i t t _ c’ inc  t ime I i i  c c c
mmu a j u r  sector s ol e c ” ’ m u O u u u n o  act in  I c  iu i  t i i c ’ h o i~er ‘- t u s s i s s i p~~i kog i oun .

‘c t  r o l c ’ u n u ’ u . uu i t i u c u i l  gu m s  , andl st i l f i n n  \c c ’ne t i c  I e u i J  i ng m i  m i e r u i l s  in I c c c
of v u i l u c  of ~u m t p u m t  in ( h a . l o o t i n g  : c m m i u n f n i c t m i r u m i g  i n d i u s t r i ’s \ n i -’tc
cbm c ’ m u i i c u i l  u l umc i  u m i  I ~c’cl p r o d m n c t s  , food m mmd k i n d r e d  ‘c , b : i c t  s , ari d c I i’o l~ ’ucu
r e f i m i  u u ~~. l eusi b ug u i g r i c m i l  t m n i ’ ;i I p r o h n i c t s sore soc bc ’u i nis , r i ce , c u t - m u .
d i t  t~~m u , ‘cc f , pork , l i-is I , eggs , u m flc i  uni 1 k .

“ ‘n u t I u i t  ioni  of t h ic ’ m o o  ion j i m I t n )  su m s  r i j m u ’ r o x  i i i i  c i  y 0 . Jt l min i l i i  v im ,
ill ) I t o u m i  5 . 83 u tu i 11 j ou r j u t  1 1 1 , 1 ) and 3 . 3) u mu i 11 ion i i i  Lu ll . h um 1005 , l e g  j on a h
j ’ c ’ r N - ’ m m u l ]  i n c  ‘ i c  umi umet i n ted  t o  ~ 1 5 .  I L i i i  u o u  in l u , T Jul  1 irs  , or ~2 , i L per
capt  t u m  . Lumi’ m i  I u rg s  in  I t ) 0~ c iO l  bit’ s we re ~ 1 2 . 3  h i  11 ion in  I :u l,S 

* 
or ~S , 3)1 )

per oockcr , f r  t h m c ’ 2 . 2  m u l l  ion c’ mui p lov ed .

Mede rui t o  ‘ N u i l , c t  m i n t  j u t  1 g c o n t h n  i s  ~ i s m i u m  I i  :od for  umi I sc’ctor ~ of
the  u c ’ g i o n u m I  ceomu ’’ m : mc t l i r ’ ’ u i g hu 21)2(1 . k _ t u m i  l i - c l  Jes ~ i ’ i u ’ t  ivo da ta  on t i m e
cog iuu  ‘ 5 c d u m l o u : u i d  e t n v  i m ! i i m c T u t  u l i u m \  be f oi nmi c!  i n  \ppcncl ix H , I • coumo nmn ics

S

- - _ - .  •~~~~~~~~~~ - - - - -~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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R esoinrcc ’ Base

Pro l ect loris i f  mii i t ic n _ i l l  out t iut  , to he umi c u i t i  i ng fi n I , mus t he ( iu i s ej
upon f u n c t i n u t  I datui  q u n u r n i t  i l v i  1mg in  some degree  u mna i l ab ]  c’ nn i mera I iesc ’ rves
and re sommrd es . By 1e f i n  i t  i onm , m in i n w’ ru m I rese rves ic c - t~iO 5e t’ c’sot i rc ’es
t l i u i t  h ave been - i i inv est  i o mit Ocl u m nc l d l i  u i o u m t  c cl liv d c ’i lo  rum 1 ly m d d c ’t ’t 0~1 met lOcIS ,
and t b i u i t  i i u ive  Ice cui  pr ovet i  to  e x i s t  i n - i  the c l t i a nmt i t ~ u mmm j gru i cle  rd’c (u m i rc’cl
to s u i t  i s f v  a f u m i  t h y  d e i i r h  tc ma rket de t i tu mu d. M i n i e r u t i rc soinrc es , on t b - i c

u hum ) , un - c’ uis smmum i e d to e x i s t  on-i t ime huis is of geol og ic I cro i ect i onm
and m ut e he used in  t i u c ’  l u n t u r e  to su i t  i s f a presumi :uc’d m um i k e  t h o: ’u u tmic h

Or) i n u i r i lv i t  i s  riot reui l i s t  i c to deve Ion m i -’so nyc’ ~hu t t a beyond
cc r tu m in  i i  mum i i  s , dcperwi i u ng tmpo n a u mu m nh e r of tc ’c b m n i cal u mn d ecotmom Ic  do r m —
s icicru i t  i ons l’om ’ spec i f i c  ni i neru m 1 comiunod i t i O s. \t’ ai 1 uth ii -’ J ’OSc ’ n y c ’ data
for most ot  t i ne  n m i n e r u u l  u ’o s ,c u iuc ’c’s proc lttcc ’d i n  t a o  reg ion m u d  m o t  s u f f i  —

c i e m i t  to  support  5 0 - c e u m r  p m - o u e c t  j omn s of c ’ u u t  ‘ u - i t  . Often  sunc h  m i ne ra l
reserve c i u l tu t  m i m e  h e l d  d O l i I i , l c ’Iu t i u i l  Lv those im i t i c  u nJus t cv s i c  u i u f l c ’
developed t h e  in f o m i n u m m t  iou it  su i i ’ s t  u t m m t  i u t  I co’ I . f lue t’o fom’e , nu nmera I
resource d u i t u m  , wh i ch i t t _ c’ nmn o re g o m u c ’ m m m i i  :ed umncl u m n e  h u t s c ’d union proc ltnct i oum
records , r c ’ s i - ’ rvc’ , h u m t  mm , gee l o g i c  in l’o m m u u u m t  i cmi , utm id hr o u t cl mi ssunp t ion - is , uire
used to clove lop t u e  tin ne u - u i l  n - eso luu -c e ‘ misc ’ l i e r e  j u n .

M i n e  u - u i  1 Rm ~~ls
( ‘ c ’t r ’ o l o u n - u  mmmd m n a t u u m , i l  g , m ’ ~ . R e s e r v e  l u t , m  fo r  o i l  and g u m s  are c i l S

t i i i - h j ñ ~ ~ Ii~’m v i c i c c ’ l  i n  t i uc ’ I i  g u t  of don test i c  u m u i n i m n u i l  c r o i u n c t  ior ’m — c o u ’n su nm tpt iotm
r c ’ads . On - i i eoc m mt l c cm 3 1 , 1000 , o i l  r ’ ~c c ’cves uc c ’ n ’ c’ u i h out  30 .0 h i  11 ion

car r e l s  ( e x c l u d i n g  t he nc’cc nt \ i u m s k u i m m  \ , c r t I u  S loi i c ’ , h i  :—dovc cies ) , on
enough i c  s u i p ’ c l v  m m i ’ u u t t  5 .5 v o m m ’ s  of “it a u t  mit t u ~ ’ 3 . 5 7 - h i  11 i o m m - h u m r r c  I
r i t c ’ of I i n ~ c I u n c u t  i otm i n - i  ~~~~ Si nG l u i r l v  , m n u m t i n r u i l  gu i~ cosc ’cves we re ~~5
t m’ i 11 ion c u n i i c  fc ’ i - m  , enough t ’ ’ p r o v i d e  utbo mm t 1 3 . 2  ye utrs  of gums smnn pi v
u m t  I I d - 2 :1 . I~- t  n i  1 1  i o n u - c u i ( ’  I c -  I c -ct r m t ’ of p i ’J u u c  ion  i t  100 1 . ( o n s u d e r u m i g
i c c  ‘ n u t  u m n n m t i ; ml  gm’o a t i m m m t  c’s i n n  I : u c - ciom u u t w i  t m ’ u i j  1 , m u u h  gas , ich i d u  uu’e on
t r u e  or ~h c ’ n  ‘ 1 ’ 3 a m i d  I ’  ‘c m o c u u t  t c ’sp c ’ct iv e l v  , ‘ M c ’ n ’ c ’sc’m’ve f i u nrc ’s are eveti

u- n u o n c  u m l u t n u u i : i m ’ . ‘~~‘ c ”- , l u m 1  c o u u u f ’ i t  I n c  c c ’ m m ~ i dc ’ nu i t  i ons  i u m c l ; n ~i’ t i u c ’ u i l t e n i u m t  i v e
m n i i m n e r m l  bt c ’ I 5  , sui - uu mis  oo ,i  I u tm u c i  t i c t u n i m , s vn t l iet i c  u ’ ”  i - n i t  j u l based utp on

‘ i i  1 s h m u l c , u i m l d l  t m m c  - m u d s , ansi t i c  1iu - o : ’ um ~~1’ m a t  u m n  i ncreased  p ercemmt-
u tge do\’c’ I\  t m ’ s ’  k m i o s m i  uif l c i  p t ’ oi ’ mi ie  c i i s c o v c ’ n i e ;  of o i l  and g u t s .

ui u s  i t ’ t ’ , u u c t l t  ~~f u d ’e :o t u p o t u I mum t o i l  m m u i n m e r u m i  u ’es o m ircc ’s 
* 

such its o i l
u tmii l  gas , l u i s  - I i n m umul n t c ” t  t i c ’ s t i m d ~ i f  ‘‘ m u l t  i m u u u m t c - ’’ cc oo vc d o s . u1 ne ol ’ t h e
m u t o m e  n ’  a t  s t - i d l e s , s u i --hi scetmi s t ic s~~r t h e  a u c d i m m ; u  nuinge , outs clevc’loi cd
cv ] . \. I I d ’ : a l r i c k s  of  t i m e  ( 1 . 5 . u ;c ’m q u ’ u c m t i  St u nt - c e  c u d hu m s served ,ts t u e

cud  i t  m c i i  I r p u ‘ u  oct  ions ‘ I  i 1 , m m u d  g m u s  out  i~ i t c hc vc ’ loped he no i n n  for
0 ‘sc ’ F i t  ~~~~ t ss i p t ’  i lc d ’ non .

- 
- I _ _
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h endricks es t ium i u t t ed  t ha t  a to t a l  of 1,000 b i l l i o n  har re l s  of crude
oil  s ums or i g in a l  i i i i  p lace in  ti-ic t im mited  St :mt cs . ‘flmroug i m 1900 , approxi -

u m ma t ele  400 h i l l  ion Lucre Is  had been discove red , leat’ mig I , 200 b i l l  ion
barrels s t i l l  to Iii -’ fot um ci . ( U pdated to ti - ic 1909 base year , the f i gtircs
would be approx itmuat el  - 125 amid 1 , 175 L i 11 i on-i b a r re l s , respectively.
-\l1 S UI)Seclt ict it f i gures are iu p du mtcc l through 1909.) h endr icks  est im um atcd
that om m I v u mi ) Out I , 000 I) i l l  ion b ar re l s  of ti -ic or i g i nm ~i I resource caim be
developed i r o f i t u u b l~’ . i Nt r t h e r , t i m e  t i l t  immiu t te recovery mm ne di a n is  asst mi m ’mccl
to be 75 perceti t , or 750 h i l l i o n  b a r r e l s .  (Secoumdarv recovery and re-
working of older f i e ld s  utre i u c  lu t c ied .  ) C rn mi m ilu t t  ive pro d uct iou - i throug h
1909 was 88 hi h i j o i m  h u i r r e  is ; there fore , uthout 01 , 1 ) l i i  11 ion - i barrels of
recoverai c l e crude o i l  rctmna i um j im p lace

Us ing ti - ic 1969 domne s t i c output of c rude o i l  u t s  ut base and al lo w i m mg
for 3 percent u umu muu m 1 grow th in ot it put (ut cotnimion l y used uissu m unp t iou )
ciminm ulat ive dotn iest i c a rocit ict iou - i t h i roug h 21)30 wou ld  he approx i n n a t e  lv 52 5
b i l l  ion barrels , lime domest ic  tc ’s o u ur ’cc ’ h umsc ’ , then * seem s s u f f i c i e n t to
support cleumn and throug h 31 ) 20 , provided tha t  future discoveries  are unade
in a t itnmelv manner.

Rese u-ye data u m re not R u t  lab Ic for the severui l  t V l ),PA ’ s imm the Lower
M i s s i s s i pp i Region . l) ata are utv a i l a h i e  h~ S t u t t e , howeve r , and assnrnn ing
a u muit  iona I rese n -no - resource re 1 u m t  ionm sh i  i p m a y  be broken doiom itito a
s t u m t e - b v — s t a t e  reserve - resource r e l a t i o n s h i p ,  then i t  un ity he possible
to develop atm i u c l i cat ion of o i l  and gums  p o t en t  l u i l  for t ime reg io u m
( f i gure 1)

O,~mi u iumt inc o i l  p roc hict ion - i ‘.cotn l ci ro t c: i a m m n ; tx imn in in leve l of 110 bi l l ion
barre is t iirot ig im 2020 in t i ne  l o se r  M i s s  i ss i pp i Reg ion , an est innate cot n—
puted by IL S i nig somu ewh um t mini -i re c omi se rvu t t  i t -c ui uim mua 1 grow th rates of impproxi —

innately 1. 3 per cem~t for P rog n u umtu \ ar m) 2 . 7 perce ui t for Program B. This
cs t iumn ate is ahoi, mt 2 1 pe rceni t of pm ’ c c i  c-ct cci m mat i on~m 1 output for time
period . ( m m t u e  1900’ s t I m e  l ose r M i s s i s s i pp i States  produced about 25
perce mmt of total  n a t  ion i u ml  c m’tide o i l  ou tpu t— — and esse imt ia l  1 a l l  of th is
output was fro m t h e  l oser M i s s i s s i p p i keg ion . Reserves for the reg ion were
30 .8  l i i i  1 j ot - i barrels  omi i ku ’cem unh cr 51 , 1000 . I f  ti - ic reserve — resource
re l i l t  i o nms h’ m ip  pr’ eva i is on t u e  leg iona 1 1 evd ’ 1 , t i- ic resource base i n - i
tuie reg io r m is 137 b i l l  ion barrels uumd , therefore , capable of support j u g
pro m c ’ctc ’ dh o i l  preci nct ion th roug h 3 ( 12 )) . These data arc snirmina ri: ed in - i
tab l e 1.

1))
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‘lab ii-’ 1 - Prov edh Crudle Gi I Reserves aiid Estimated Crude Oj 1 Resources
in the l ower Miss i ss ippi hieg io mm , l)eccimmher 31 , 1969

Proved Crude O i l  kesen-vcs -( r t icle ( 1 1  1 Resource
\ t  cut -~~~~~~

-
~~~~~—— —— — ______ — — ‘ ‘ 

‘

mi 11 i em-i barrels  pe rcemmt mi l i i  oum l iar - i-c lv

t~~i ted S t u i t o s  29 , 0 3 2  l O t ) ON)  , 00 ( (

- \ r k u i n u su is  127 0 . 4
1ou i s ian u i  5 , 059 19 .2  i 3 n i , 7 2 ()
M i s s i s s i pp i 360 1 . 2  

- - - 
7 ,0 2 ’ ) 

- -

Lowe r Miss .  Reg ion (1 , 170 2o .  S 13 , 250

~\ wides p rout ) th i ck sect ion of sed i t nem mta r ro cks under l  i es most of
ti -ic reg i omm , except for somune l imu u itcd otutcrops of i g n i d - ou ns  ro oks i m m south-
east Missouri atmd cer mt ra l :\rku insas . Such-i s c dim ne u i tu mr v deposits  , consid-
ered in dotm j uu umct ion w i t h  certain other geo log i c  l c ’ u n t  u i m ’c ’m- ’ , o f f e r pro mm mi se
of containing economic o i l  an d gums resources

‘lime fol low i Fig da tu m arc pert i nemmt to a p u tra 1 le I ana Ivs is based tnpon
time I lendricks ccvi etc of t h e  Nat io u-i ’ s nu i t lu r u t  1 guts po ten t ia l  . Natura l
gums  ori g inal lv  j i m p lace in time Ui - i i ted States is est innated at 4 , 00 ()
t r i l l i o n - i  cubic feet.  Of this vo l ume , 2 , 500 t r i l l i o m - i  cubic feet can be
found and developed profi tab I y ,  and ahot it 90 l) e r dcn m t ot ’ 2 , 2 5 ) )  t r i l l  iou -i
cubic feet can be recovered. ii-iro iigh 1909 , about 350 t n - i l l  j ot -i cubic
feet has beet -i wasted ( m i  e a r l i e r  years ) or marketed. il-ic resource
remaining , therefore , i s  about 1 , 000 t n 1 l io m m cubic feet .

Based upon-i 1909 ‘ s ma rketed output of 20 .~~ t r i l l  ion cubic feet , the
resource base would last about 90 years at time 10 ( cO rate of cons um ption.
Gro ’~cth in output wou li-I have to he 1 imni ted to si i gh it  1 y less tha ni 2 per-
cent annua l ly  i f  the resource bas e is to provide natural  gas throug h
2 ( 12 ( 1 . ,-\ I thoug h annua l growth im i marketed guts has been aroun d time
(i-percent rate ir m recem it years , it is now w i d e l y  believed that conveum-
t i emm a I tmatura I gas outp u t im u ms re adied a p h a te a u. hurt her irmcreas cs in
domestic supp l i e s , there fore , must lie obtained from imports (1)0th -i over-
l and j u e  l i t - ic ’  gums and ove rseas 1 iqu tefi  ed gas) and from com ’mversio mm of
coal and other hydrocar hotms iumto gas

In ti n e I O N )  ‘ s , ti - ic Lower M i s s i s s i pp i Reg ion provided about on e—th i rd
of domu u est i c n a t u r a l  gas output . (P rodtictio m m act u a l ly  increased mrn in ter-
ruptec li y frommu 25 pci-cent of ului t i onia 1 output  in - i lOt iO to 50 percent in
1969 . ) hi oca mn s e of t h i s  except io m ut I productioum record and ti-ic invit iumg
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g e o l o g i c  c o n d i t i o n s  t i m m -o u gh om tt  utmos t of the m ’e io u , i t  seems r easot -iablc
to expect  f mz r t lu er  gro w th im n ut t ui r ; m I gas output . Pro lc ’ot j ot-is , there fore ,
i n) i i - a t e  soutne gm - o w l — —sou uk ’ s  u u u t  loss than 1½ p erc em - i t  for I ’ i-ogt’an n -\ u mnd
about 2 percent for Program B— - t i - i roug h 2021 ) . I k t t  a for  mmuitural guts are
stu am n a i - i :eci i i i  t ab  Ic 2 * ins u rug t h e  same approutci m ins in - i  dove I dip i iu o . t i- ic
t - ose crc - resource ci i s t  u _ i but t i on-i h o c  crude o i l

t u m b l e  2 - I’ roved Na tn i ca  1 ) u is Reserves uu - id Lst innate ) N a t u r u i  1 has Resources
iii t ime l oset M i s s i s s i pp i Reg ion , Occcuber 31 , 1909

Proved Nat nr a  1 has Reserves -,\~2tu cal I as Resource ,
m i l l i oum cub i c  feett in t  J i m  on cul l ) t c feet P° rc ’ c’n t

Unm i tech St it i - s  275 ,001) ,000 10)) 1 , 900 , 000 , 000

.\n k umin s u us 2 ,030 ,000 1 .0 19 , 000 ,000
h o u i  sian -ia 85 , 000 ,Otk ) 30 .9 587 ,000 ,000
Mi ss iss ip 1i i 1 , 110 ,00 1) 0 . 5  10 , 000 ,000

I ,ond c’r M n s s . keg i om m SO , 100 ,000 3 2. 4  0 16 , 000 , 000

I f nu t tura I gums ou t tp u t t  inn time ( owen ’ Miss  i SS i pp Rep ion increases at
ahout 2 pe rcent u t u inu t a  I i  p , t h -  cn imu t i it t inc product i on-i throug h 2020 would
be ~ih ott t  o50 t n - i l l  ion c i i i ’  i c feet , or uipp rox i m at e l y  6 pe rce nmt more than
t i ne  est i m m mu m ted  r e som m r i --e of 61 0 t n - i l l  ion cub ic  feet i n  s tcd i m m t ab le  2.
Con s i cleri ui g t ine tu i et hi odo log y  used to chetenn i uie t ine u-esour ce , th i s  is  not
i i  mm t a t t e r  of  gt - um v c ’ con cern . I loseve r , t h ere is one ac id i t  iona l factor
re l ated to f u u t i u r c  o i l  ui nc I guts pro dht m c t  i tin -i in - i time reg iou l t h u i t  is umot e—

worth y , and t h a t  i 5 o f f sh or e  p roch ic t l oin . Mos t of ti n e o f fshore  o i l  and
guts li u is been prod u ced s i t  I t in 5(1 m i l e s  or so of the R ot h si  u un u n coas t
L ssenm t i u m  l i v  a l l  of t h i s  out p t i t  has heeti p i pecI to onshore o i l  re f imme n - ie s
and r m u t t m m t ~;i 1 gu i s  p u ’u u c ’ c’ss ing ~ i ants i i i  so tu t inc ’ rn lo u i  si  um nu t  , amm ci subscqueum t lv

~li st r i h t u t  cdl t h u  m - ouup h i r roi -iut dt ~mip c l i m ’nes to i n —  and outt  — o f - S t a t e  markets .
h u I i t i t c i -~ o i l  and gas 1 i k e i v  W i 1 1 he recove red at i n c r e a s i n g  di s t u n m i c e s  soumt i i -

war d front the  l ou i s  i u u i u m coast u u s kno wmi fi e I cis ui n ’c exten d ed anti f u t t h i e r
discov er ies  are umnad le . l tic n - e u n s i mmg t ime distance to o f l ’shore product ion
u t l  so expands great lv  t ine  a r t - ui ~- of  var iables  and unknos’nms , i n t roduc ing
commup l cx i  t ies that  pm - i - c  lude u u m i y  ii nfl or w e l l  founded cot-is iderat io m’ u of
r i--rIot i-’ 0 ! h s i m u > c c ’  omu tp t n t  im pro i edt i otis of ur ni micra 1 product j ot - i in time Lower
“ Ii  s~-u i ss i pp u ke p t  on. Sotine of th ese imun pon de ruihies  are discussed b r i e f l y
he I ow
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A c u m s u t u m i  sciuuming of a tmiap of time Gul f of Mexico reveals that as
crude o i l  di SdOVe r ies  are uncle fu m mt h er  south of ti -ic Louis ia ima coils ti inc
ill-i area i s reache d shi c’ u-C c rude mi lan be pi ped a shorter distance westward
to ti -ic ‘lex~ts coast.  R ef im m i n - ig  faci l i t i e s  imm cast l exu i s  were un d er  less
pressure from n increasing j im-Sta te  output of crude during the 190 0’ s.
(Cru d e oil  ot mtpt u t imm texa s iumdrea s e d frotm ’n 930 uui 11 ion barrels in 1960
to 1 , 150 uni 11 iomm hm u n rre is iti 1969 , a 24 —percent itmcre as e , wimerea s in
lo u i s i a n a output j untpecl fromn 400 to 840 mi i l l  omm barrels for a 110 -percent
inmcrea s e durimmg ti -ic same t i umne i n t e r v a l . )  There fore , it is quite l i k e l y
thi at some of ti - ic anmtici pated rem u note offshore o i l  may be directed to and
processed iu m I ’ ex u t s in futture r eu m rs

Another reasomma h Ic conclusion is ti-iat umatural gins from connote off-
shore u u reu u s cou ld be directe d cu t s tward to t i-ic F lorida coast. Na tura l
guts process iu m g fui c i l i t  ies are considerably less cap i ta l  in - item - is ive th w’m
petrol euntt u-e f i umer i e s ;  there fore , a substantial sa v immg in t ransport cost
could m u n ate r i a l i  :e by p ip ing guts di t ’ectl y to the Florida area for pro-
cess ing uumc l umnai -ket im m g

An u m mder lyi m mg u iss cnnt ptiomm in - i botim concepts i s  that time floor of time
Gulf of Mexico is com ’udt u cive to ti-ic lay ing of ioumg-distancc pipe l iu me s
generally eas t and west .  An alternat il-c , i f  umeec led , could be offsimor e
tanker loac l i tmg of c n u d e o i l  (atm) poss ih lv li quefied mmatura l gas ) for
shi ptnent to the umortimeast States for ref i n iu - ig  and nnarketi img.

l i v ctmtua l l v , of cotu m-se , reuno te sot u then m offshore productioum area s
could imp inge on Mexican ‘l e r r i t o r iu n i sut ters . Morcoever , w i t h  respect to
j u r isd ic t  iou - i , it huts beemm proposed im i sonne quar ters  to invest own ershi p
in or to arrange for somne form of m ’ o y u m l t y  pavmemmts fu -om seabed resources
to the United Nat b ums to imcl p mnm eet i t s f inan c ing  needs .

In any cvcm mt , such nut n umb les and unkumowns preclude prec i se or
mmnc aning f u ml est im mn mt ion - i s  of ti -ic fu nt uu n - e innpact of -i-emote offshore o i l  art )
gas li rocluct iom m upomm ti -ic del-c lopm ent of ti - ic l ower M i s s i s s i pp i Reg ion .
I however remote tki e se~mwa rd 1 imun i t s of prod unc t ion mnu ty become i i V  2020 , it
is l i ke l y t i na t  o f fshore  ou tpu t  t i - i l l  coum t in tu c to have some itfl lia d t upon
ti-ic econonty of the reg ion - - 1cm sumch sectors its employment aimcl re l ated
service i nmd us t r ies , for  examp le-  -hut the impact upon tine reg i on-i ’ s water
and lan d n-esouirces seeming Iv  w i l l  bccomne neg i i  gU i l e

Offshore o i l  atm) guts  , t i’memm , proba b ly w i l l  make a si gn i f  lean t con—
t r ihut  i ot t o  to ta l  l ower Mi ss i ss i pp i keg j on-i cm n erg v  output  through much
of the reumnai t i der  of t ime c e t i t im r v  . Bevotm d 2000 , however , ti -ic inunpact of
t i e  mo r c’ d istaci t offshore p rod t tct j ot - i is  e x c e e c l i i n g l v  d i f f i c u l t  to  e s t i m a te
and t i me n-c fore , s macli probable  o iutptu t  is g i non on -i l y geni e r~m I cons i dcr u mt i ou-i
in the 2 0 0 0 — 2 0 2 0  pro j edt lOci m t  en t I

1) 1s t  r i hut j ot - i of the u-esource h i ot d~m t  i u t l  of ti’ie rep i ou-i iUhiOtl ~ the
se t e u - ut I i~R P \ ’  5 is based ut pot n th e i  u ’ o i l  and gu i s ou t p u t  d u r i n g  t ine  iO5t ~— n O
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I niterval . h i  1 a nd  gas output iu ’t I l u c ’ l ,osc n- Mississi pp i Reg ion (the
hvc iro log I c region ) re pr esem its u mb oitt 00 pc m ’cetmt of time output fromuu tine
s ix L i- ni - em’ Miss i s s i pp i Stuut c s  . Nort h west l o u i s  ia nn u i , southwest Ark a nsas
~umd eastern M i s s i s s i pp i am - c ti - i c imotesort hy ou t -o f - rep  iou - i  product iomn
areas in tin e Lower M i s s i s s i ppi St u n t c ’s . Cons ic l erinmg the ciement um tv
umpproa ch 1 m m develop iu mg time c l i s t r ihu t io m m of resource potenmt ial  among ti me
IcRPA ’s , this  smmua l . 1 h iercentui ge d i f ference  does ri ot seem si gnificant .
I’ otc m mt ia I pn-oh~mb I n  has been munc ie i-st  uu I c d  j u n t h e  nort h —’ cnn part of tI m e
reg ion where explor a t iou-i huts been 1 imuni  ted , as well  as in -i time of fshor e
areums where tilt imit ate di s t uu n ce fro un coas t i  inc is  not readil y d e f i m a h l e .
Nev en -t hei ess , the o i l  anci gu ts potent l i i i  for the (Vkl ’,-\’ s 15 hi€ ’ 1 id ’y ed l to be
inn ) i c u n t  ir e of actual ptOc hinc t  ion c a p a b i l i t y ,  at  l eas t for thud ’ nex t decade
on - t w o.  Resource potent l i i i  is d is t r  ihuted amon g tine IVRI ’,\ ’  s iii tab le 3.

Table 3 — list innate ) Oil at m) h uts Pote nt i u i i inn (iid ’\ ‘5 in the
- m- M i s s i s s i pp i Reg ion , l)eccnmmher Si , 1909

Cnicii-~ hi I Natura l Gas

( innu m u i u u t u v e  No soum-ce Ciunt i I at u no Resource
Product ion b ) i s t m ’ i - Product ion I ) i s t r i -

(~i~l’,\ 1950— oO 
* Perc ent hut  ou’u 1’) 5~ — 09 , Pe rc enmt but iou - i

uru il l ion mni lli omm nmni Ii ion mi ll iomn
bu ir ro  Is bu t r r e l s  cu ihi i c feet cuh i I c  feet

4 51) 0 .-I 550 500 - 1 , 00() , 000
5 40o 5 . 5  7 , 550 2 , 778 ,00(1 5.4 33 ,000 ,000
0 201 2 . ’ 3 , 7 1 ( 1 7 1 7 , 000 1. 1 8 , 500 , 000
7 12 1  1. ” 2 , 35 )) 2 17 , 1)00 (1 .4 2 , 500 , 000
S 201 2 . 7 3 , 7 10 002 ,000 1.3 8,000 ,000
1) 1 ,997 27 .1) 37 ,071) 27 , 07 1 , 000 53.3 328 , 000 , 000

10 4 , 451 (~L ) . ul 8 2 , 500 19 , 813 ,000 38 . 2  235 , 000 , 000

h~ lR 7 , 4 1 1 )  100 137 , 281 1 51 , 889 ,000 100 010 , 000 , 000

l igmm i t o .  (V idhesprcad but d i scont inous  deposi ts  of l i g n i t e  occur in
mmor th e rn Lot i n s ian a 

* 
sotnti me r n and eastern -\ m- h an su ms , western M i s s i s s i p p i  ,

at -id sester m m Tennessee I f i  gu n e I )  . There ut m e  no l i g n i t e  operat j ot-is 1cm
time reg ion ; it is mmotewort h iv imm re ceumt years , howeve r , that  s i m n i l a r  h g -
mu t c ’  depos i ts  in east l e x u m s  i - i u mv e tie enm developed for tuse in  elect n c  powe r
gct ’t erat ion ant i-i for somne 1 in) ted use iu ti -ic chemical indus t m y . I t  seems
proha h i h e t i iu t t  sonic of ti ’me l i p t i  i t o re soum n ’ces in the rep ion - i w i l l  be deve l —
oped th roug h 202 ( 1 , but i t  is innposs ib le  even to a pproxiuun atc th~ location
of such-i developments h ecam mse of 1 i ii) ted resource and related infon mua tio n .
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Metut l I ic M i t m c m - u u i s
Me tum I i i  c m ui T t men - u u 1 n -o sou I m’cos huive  hid ’e t m p m -odu icod im m import u u u  t u u u  t I -

t ies  i n n  so mu t he :ist  M i s s u i u n c n  uui m ch  d e n t m u i  I \ r k u m u i s a s  ( f i  p u ur c ’ 2 ) .
rest ’ m ’ved c Ii t t ~i u uu’e 1 iuu n i tech itt - i _ h are f neqnuou nt  1 ‘~ I nc id  dOni f i  dot - it i a 1 , I IL nieu mr-
te nun f u t t t m - o is v i  n t t m a  1 1  y cc u t  u i i n  I be mu rke cl h~ sonunc g t d u u ~ t i  in  out h u t
(evo n ud 19$P , ou ut put i uuu u \ ’  l e v e l  o f f , h u i t  i t  s h n o u t l d  lie ‘a i s tumined orm a u g h

1 ) 1 umt e u mui  t in  c o u u g l m 204 ( 1 .

hl um se  mine t u t Is  ( lout ) 
* 
: i n-ic , u muicl coppi - ’ r ) aim ) i m a n  0-i-c ut m - c- Imrod tl cd ’d in - i

so u i t  b ou ts  t M i s s o u r i  . ~vpro c1uu ct  s i t - ic 1 t ide s h I d  u tm ic l  per iodi du n  l i v  soi :ue
umn i u m or ainot mn its of nm i eke 1 atm ) c oh u u  i t  . I n ’o c l u uc t  ion t r euwis , m- oser ve d a t u m
and t ime g eo log i c  envi ronu neil t a 11 s t ipges t  I i t  t i l e  r csot u rc e base probabl y
is st u-onn g emmottg ii t o 5 l uph io rt  t o u in tpu tt t el i - ct joins iu i \khh \  2

\ ‘u u m a dl i u uu i is p m mh u uo~’J i n  h u m c i u n i c i  t u u u i ; i t v  , \ rk . , m i  lckI \ 3 .  I h u e
vuu i umd I unn ut one is uussoc i uut c’d s i  tin a l  k u t l i u ’uc I gncoui s mo cks  and is  un I pi n e in )
ti -m i s  1-esliect in  tIme N uut i on -i . 1mm f o n u t u i t  iou - i 1 s I inni  teci ; i t i s  as
hose~-er , t h i u m t  t i n e  i - esu mu irc o  I ’u i sc ’ i i  11  p t -oi --e cu m p a b l o  of  s u n  o n t i t g t i m e
uuuodo st  pnoc i tmc t  ion ci f t ii  is fcr r cium 11  oc , i e s s  H i 1 ~ mi - i t uu  sommne puce ti n , th cci pu
2 02 0.

\ u u u n o t  m l  l i c  M i n i - cut  I s
i- :oums t ciuct ion m mni no n - u u i s .  ,-\ ( u i - P l o  c of the man e  co umnnn onm corms t u-uct ion - i

nm ni t er~n l s - - s u u u u J , gi’ u ii - ’ o l  , s toun c ’ , g\ - T ’ s u u n . ansi c l u e s - - u n t o  foundi i i i  t h e
rcg i oum. Alt i i ounp h c i u u uul i tv  p m’oh loni s  c x i  St , su cel  , u t nd grave l depos i t s  umi c -
w i desp neaci . St one , py ps umu , aim) c lu tv s  ~n m - e mmnore I ocut 1 i :c’dI , l imi t  u s n i u m 1 ly
occur 1 mm l u m u ’ ge ~L ’ 1’ s i t s .  Access t I l  t hc’ L c’ los vabn o  miuieu - u m l s  i s  um u u u i t t c r
of concern , u t ui c l t i c ~ s l o w l y  dccl i  u ’n i n ’ u g cp ma h i t v  0! s umi- ’ of t lncse reso u rces
is um grow it - i p lit -ohm b u n  . Res omv o  P u t t  u u cc - ‘-L ea n - si -’ in  genera l , howeve u the
m - esouu -ce h u t so  fon uuuos h of the im u n p om - t umn t cons I r tuc t inn  mi u n era l s  i s  u u i n p o .

f t - m r  i t  i- . Bu t n I t o clopos i t s  am -c Io m m msi  in - i  he An -kansas pa i-t of h V RP \ 5
f i g u u r e T. M itc h of  t i n e  i ’c ’p i o t ’t~t h p m - oc lm nct ion  i s  usc ’) im ’ m p rep a t’ in ’n p d r i l l —

imn g mu ch for the  ‘ c t  u i  ou nn u i ni-bus t m , uum m m c i fuu t su e deunanmci n s i-’x~iected to
keep um Oc -  s i t  in exp lot ’ , i t  I om u fo n’ in ) dhd’Vc ’ 1 Opu :i c ’cit o f  reg iona l  o u I a im) ~ i l 5

depos i t s . Res ot ’vo du O u l i n c  I i unn i t ed , ut ( n o  ge cu l o g i c  emmv i n -cu muu u en t  sug-
gests  thumt  t i c -  m’ os ul r oo lo t  em - i t  i u i l  m i  h u e  m o p  ion - i  is u m iuu l i l e  t i  s tipp ort  the
umno i hecu t  C ~ii

’ shm nct i un pm - o j~’ct ci t i u rotug l t  202 1) .

R r oinli nd ’ . i l c i - u u m m i ne is ext t ’ui ctec l i m’o u uu  I i  m i m i ~-s foun ici in - i t u e  Snnac k over
I in ie s t ou nc (~u f  - l t i n u t s s  I c  agc ’) inn  t i u e  A r k u m n n s u m s  ~oct  ion - i  of lVitP -\ S ( f i c p u n ’ o 2 ) .

‘l iii -’ tes oum’ ce bas e is lie i i  eve) t o  be su f f 1  c i en t  to su pport t Ic uloLk ’ u’ u m t  c ’
gro st in i n n  om it  i t t  p~~ ) ccl ccl t in  u - i - ni ght 4020. 1-h i-otun i nn e is  used mc m annu f u i c t iu t ’ e
i - ’t l tv  lenie d i h  i i  un i dle , a fitc h id ] i t  i v  ic ( ‘on paso l i t - i c  cng i t ies . Used as a
s cu i l ’ enn pi -’t - u t  co umu imi ts t b u n  p u - od ino t  5 ( n u t a i t i l i -  b utch ) , t i n i s  p r inc i pal ma n’ kct
I u > r  h rou mn inc is 1 mm j c o ( i u t  cd\’ h e cu u t ts c  oh t i m e  t u aiis i l l  onn t 1 st~u t i n s  of gu ms o l I t - i d’
ui cld i t i  yes . None u - t i n e  I ess , ni - i  u k e t s  arc gm - os i umg inn  time dnemnni cal m u d  photo-
grap h i c  in d m ts  t r i o s , utnnd some i um cm’ eu msc  u mu c u u t  put is  u m u i t  ic i pate) .
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S a l t  - I cm I s u u tunu t  i nu t s  h i- out  t h e  N at  ion  s l i - u t )  i mug su m i t  -p ~
‘ u : i i  - 

1 , 1  t ~
i n  i c -c en t  “ o u t s  - P ut  1 t i-lotmt cs in southern l out is  I u m u n u l  a t’e ii ut u m tctis e i i  i-i l i - I c  t’

outs . line t ’ e s t u l m t ’ce bu m sc is  essc’nt i u u l  h~ imnoxhu mui s t lb  l i -  ( f i c u m e -  2 ) .  P u t l I  n ’ -’-
u t  si d e lv  u_ce) u i t ni -’ r u t l  i n  t he  c h n e t u u c a l  mm m d food i imi-hu s t u’ i i - ’s , umun d t I c k  ‘- u t h t
i s  tiscci L o t  5t h5 ~ umn ch I cc t ’ct ui o~’u t 1 and i-ouu cih od s t ab i l l  :uit i on - i  . Inn  19 ( 1) )

cic u ues t i c  p r o d u c t  i ru n i n~ us 14 . 2 m m m i i i  iotm t omms . ‘l ine c h n e mm i t c u m l  I nd ux s t rv u n s ’ )
OV c ’1’ t s o — t h t  t~)s o h  the o u n t  ‘mi t t u u  mm n~mk e e h l o r i m m e , cu uuis t 10 soda , “oi -i u i u m s i u
u m ni d c t i m c ’ u’ i-— iu c ’ tiu 1 c m  Is

P u t  I t  i s  ~n conu tot ip l u m c~c- mn u i m n e n u t  I uiu ’nc l is h ) 1’ O dh ti i - ’c d  u iii u t u i u t i  i ’  i t i  l I t  ( , I  2 )
S t u m i  c ’s . . \ h o u i t  83 i - m i -  i - u t  of do mu uc s t i c  pro c l iu dt  iou is re ct uvc ’ m n - i-i i t

L i i  5 I u t tu ui , ‘ l d ’ \ u i s  , til t io , Ni --s York , umn )  Mi cm u g i l  I .  C un I L L  tutt i t i u tl o u t  1 , 1 1  t S
t o t c ’d i n n  t u ) u n ~~ r u t h  , m r ~- , m s i n  c l o s e  p l’c i x i u u i t v  ( I I t i n e  Lcc ’ u i t  l uthes un cu in
C l o v e  l utnnd , Oh io , i n n  S i - s I c ’ t i l  \em~ ~ u k  Pt it c , ummmi c i I n c ’  u m m n u u n c ie r g t -o u tnd n n i m n e
in  ~ tm - ci t , ‘-h el m , lime w i u u t c ’ m ’  s l u t t c lo s nn  of s l u i p m ’ I n m g out I i i  I L - i t  l , u m k o s  i s
a n _ c-p 1 ot I ut  I im um r u i - h  i cu l l - i  ( I I  t im e ion  i - c ’ -  t t n ’ u i uspot’t oh’ l om-~ - \ u t  l imo , h i  gin — h u l k
5 u i l  t . 1t i - o m i t  ru is t , t i n e  u idm l i t  u m l ’c ’ouis d ou isl l iii -’ l o c u m t  b u n  of h o u m i  s i , m u . m
s u t i t  d epos i t s  shou ld  bc a St i u u m i t l u m t n t  to c’\i-’c’h it i o t u u t l  i - p I ’n t i n  i n  s u i l t  ~- im ’
clu i d t ion for  m m c i i  of ( a c  l u i s t  C oumst imiu m t - k e t

5 u t l  f u r .  l , o m u i s i u i n u . i  u t i s o  l i ds been t ine  N u t t  tom -n ’ s lc ’u ic l i m - i g  sub  t ’ m n m —
pm ’ ui un c n i  Pt uttc - i n n  n’c’dc -i u t \‘ou n m ’ s . Pu! fu n- i s  pto dlun cei -l by t i n e  Frut scl n proc —
d’55 Ico u u hot in i ns lnot ’c- l l t l ch 0 ffshnoro d opes its (I’i gure 2 ) - The sun l  fun’ i s
u u s s o c  i u n t  ccl m i - i  t in  s a l t  d lo mn u cs m u ) , a l t h o u g h - i t i m e  occ t mrt - enm ce oh ’ cc onmom un L- u i I lv
t-ecover ah le su i l  t ’m u u  di- ’ 1ios i t s  is  m i t  ccin un nto n p 1 umc o , t he t - esouncc e bas e in - i  ( I I —
gc ’o lop i c m l !  v fu i i ’oc um l’ u Ic h ut l  f ho ist eumvi  n’onj u ion t n o u n  I dl sect mn to  be s uul ’fi c ictmt
I o smip~i Iv  pro _ n oi-’t ci ou tpu t  t i m  u - otig h 2020 . ~I tIne P . 2 m i l l i o n - i  long ti -in -is 0) ’

su l ft it ’ ums eci in - i  t i - ic N ui t  i on - i i n  IPoP , app i-ox i iuu :i t e I y ha I f nu t s  consumed i t  t lie
p r o d u c t  inn of ‘

i-’ u t  i l l  :i-’ns . l’he i-cu m ma I u m i mu g ha I f l i -mu ni ch mi - i  clesprc ’ad USc’ i n n
m m t u i n lv ru i n  i ci indus t n i  es — — so mitch so th~mt s u n l  fu n- donn snu np t l out is um u - e l i  ~t h - i Ic
in d icator  of i n d u s t r i a l  umct i l ’ it v

Mine n -u i i  Pro di tct iou - i  and P u’o j oct i on-is

\ ‘u t l n t e  of u t n i t i c ’ t u u l  pc othi tct  l o u t  m m  thi- ’ l ,ciu~c’c \ I i s s iss i pp i Reg i om i atui ouu mtc ’ d
to ‘i(- 1 . ’3 h i l l i o u n  lu’ u l9n9 , up ft -omit ~ l . 2 9  h i  Ih ionm jim IPSO . This v u u l t t e
m’ c ’ ’rosc n tc i - l  u i — m u t t  18 p et - cc ’nnt of t ine  Nu mt b u m ’ s S20 .9 h i  I I  iomi  in - i  u n h n ’ nt ’ ru t i
ou tp u t inn  lOf t ) , u - i l - i frotmu ‘ pc’ l-c i - ’nn t of t ine  N u m t  j o t - i ’ s ‘~l ” . 3 h i l l  iou - i i t - i  out -

put t  i in 1OSn - These du u t  a u iu’e in cnj n -r i - ’t it c i t - i l l  an ~s m u m ) u t n e  cl otai I ccl in
tu t h  Ic -1 . li -ic t u t u  Ii -’ i i  51 s t I ne int l nera I c omu u nm och i t  los produced in - i the reg iou - i
um n i t of proc lu tct I ot i , u t n d qutui n i t i t  v an n) n ut lu te  fo u t i -me rca i-s lOSo , 1905 . at m)
1909 . ‘i ’ o t u m l  t i u t u l u n t  i t \ ’  and va lue  d u t t a  for the  v eumt -s l1 ) Sn — ( - iu )  i nc lus  m c ’-
a lso  umu - c I l S t d ’d.

liii-’ ec onnom m t i i- i mttp o t t  m i — i - ’  0 1 mm l i m ona i I nn d huns t  u” to t u e  n-ep i on - i  is ohv I —

i — u s .  I , ess  ev i c l eun t  is  tine m i  t i l l i mmup on’ t ul nce o l  n ’ e g t o n u t b  minen -a 1 output
I I I  the N~ut  io t . The fol  low i mig list of i mm m po n ’ t um nt  m in en - a b s  , prese t~t l i m p  t l u c ’
pe u-cc ’ m u t  of n - n u t  t I omi u m l ou t t p i l t  liro di tuc ed i t t  t h e  reg ion m m  lO n O , p0 i t - i t s  up the
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v itum i c onntn -ihu it iotn oh n- i- ’piontuu l t m ti t m i -’t’u tl inn duts t ci- to nat i onu tl u u u i um c - t ’ um l
clc’ uu t nn i - l s . ( m ’ u m c t  i ons  u m n c ~ t i si- ’d t o  utp hin- ox i m um utt e t i n e  t i - p  ion ’ s ~)m ut ni - of
t mu n t l o t - n m !  out put wlni--tn c’o uun p ut n nv  i-- i - m n - i h i  d emnt  i u t l  in fonutu i t  I ou l i s  ny c I m’ed

\ u m t u t m’ u m I gas 3- ! pet- i--ent
N t t u i t - u i l  gums 1 ic l u t i d l s  3 1 do.
Pet t ’ol c ’it mu u 2S do.
I i-- ad 21 ) )i- L -

h I t - i - o i l  t i e 1/ S
Sum i t  1~
Pui l  f i nn -  2 / 5

hi ut si-- i-l m i u - d l u u  n -o set -v c - d u m t u i  , dcvi-- i o 1 - i i  nn g mnni t - n o r u t l  p u ’i-’u ects , ann) o n - i — g o i n g
e x p l c - i t - u m t  l i - inn  e l ’ I’I L i t s  , i n n c n ’ o u m s i -’d onnt 1 ’n nt  oh u m l  I mu m ’i ni om ’u t l s  pm’ oi- Iu i cc ~d i n  t Ine
I , ou ~c m ’  \ h i s s i s s  i~- i pm i i l c ’ p io n u i s  v i  i ’ tuuu ul  lv  u t s 5u n u ’ci - i  t i m n o m u p u n  1980 . Beyond
198) ) , in omi-evi- ’ • t’c - sc - iui t ’cc p i- oH 1 emits ui - i- c em ’i dount . Nat tin _ ut 1 gums ( urn ) ums soc i a —

t i-- i-I nu i tu mn - u m !  g u n s  I i q u l i c l s ) is p t’oh i u ~ lv t i ne  best e x u m n i i - i l o _  I f  s n i h s t u m n t  lii i
gut s c h i s c o v c ’ i ’ i i - ’s are u n iu i) e mm t ’fsh on ’e , ui t  gn-out ti- ’m ’ c lo p t i ms  i n n  l o u i s  m ana , umtmd
i t - i  t c hU \ ‘ s 2 , 3 , utn nd 1 , t h e nn  pro i i-’ct ci c- i d i tput t  ti’m m’ui ungh 21)21) is qtu i  t i - ’
poss ih Ii-’. I hi — s i - ’ i - l i  sc ‘ m i - - u-v u ms s un m n pt loui s  , l m om ~c- m ’cu - , a t o  qui te J ouui u m n cl i m p
u umi - I t i -ne  i - i o s s i ( - i i  I i t ~ c- i f um c l o f i c i e m m t  n u t t u u n ’ u i l  gu t s  n’i-’si- .n t m - c-c base a l t c r  20 11 1 1
un its t he mi-c l gi m i -’i - I . C m ’nm ) e o i l  ou ntp i t t  iu  stimuli -- d-i t~ t i n ’ o l d e r  imroduc in ’mg d i  5 —
t n - l o t s  , s mui -’hn ums scm it hmi-cs t \u - kum n s ui s  , titan dci-’ l i n e  som m t cwh utt tno i-e t h an
uitmt i c i  l il t i-S i-! , t i-i C) .

h’ n -o )uI ct ion of i -to ta l  I mc  n u t i n e c u i l s  i n n  southeast  \ l i s s o u i n - i I i u ’ob a hIy s i l l
oxp u iri ci t l n t ’ou ig im 2020 .  i~R i ’ \  2 i s  e m i l y  i— a u ’t l u i l  l v  mi - i  th  iun  t im is i - l i s t u i c t
i’m owi--ve m ’ , an d i t  is u I  i k i -- l y  to s in ai - i- f u i l  lv  in - n  t ine  d i s t  u - i c t  ‘ s inc t - eu n s i -’d
out putt

•\ l t h i o m i g im n ot - num metu i l  I l i -  n um i t -ni -n -u i l s  u iv u il b i ble p u ’i- ’si-’T u t  c h u i i t l  l I e  pc o l ’ l i - l i - i -
i n  sounne p u m t - t S  0 f tin- rep jot -i , tin’ t’c ’ s u i t u t ’ i - c’ humse , u ~5pc ’ .m m ’s 1 o lie u i c l e quu i t c  -

1 mm s t uu u m unu t  cv , tine mini m t en ’ u u I n - c- sou il - cc I ums i - - is pc -no rum 11  v he l u  i- ’m ’ ed to  hi-’
c iup u mi ) ho  of s u u i — u - i o u’t l ung  mutes t pro i cctei -l n m n i u c u - ut I ou tpu t tin n’I m n 11 2 02 0 .
part! l e !  u u ss t u ui l - i t  l i-in i s  t i - m u t t  umi -’coss tc i  l u t n n _ h urn ) sui  t u u l i l i -’ u n n c i - - n n t  t vc’ ’- w i l l
spun - m o l d - ui I u m nc hu ts  t m’ ex i- i Ic - i mnu t  iom u uincl i-hevi-’ I 0 - i l l I c i t  t 01 (11 m i s  inn time tcg i cnn .

i luise — roan’ 1- i t - ock nc t ion utn ’md v um lii i - - l- i v nut i nn e n- ut 1 i-’omun ns — d i t \  aim) mmli ni- ’ n’ u - i l
group u u u ni - i  1-i u— o i c ’ct io t us  foi t i n i - ’  c~ t t ~s 1 1) 8 ) ) , 2 1 ) 1 ) 1 ) , ann ) 21 ) 2 ( 1  u i u ’ o 1 1  s t i - ’d i n
t u m b l e  5. I’he appr o~i m ’ i u m tc u t m n i t  o h ’ Imrodlu i - t  ion I’u i u ’ ca -in nninc n’ ;i l is imm i - l i —

c’ u m t  ei-I , and uil  h m u m  Itm e ) u i t u t  are inn tc ’r m uu s c t  I i ) n ~ d o l l  mm ’ s  —

At t ine  P t ’ogu ’ui nu u A itt - ni - I B 1cm - i-’! s o h ’ c’st i umuu i t  i--i im t ’o c l uti -’t ion t i n  n -o itg h 2020
mt u i in c n ~u i I l’u uc Is  omit  i n n t  n o u t  I d i mni -’ ci - ’u is i - - u t h omu t i O O — 2 o 0  I- i crc c-nt  , u mne ta 1 1 1  c
un n i mi et ’ u m l s  ~S— 130 Im i-’n’c d- m m t , nmi t umu c t u i i  I I c  n i nim li - ’ n ’ a ! s 230 — 59 )) pc ri -’ennt , amid t o t a l
t nn iui e n— uml s I h 0 — 2 ~ 0 I- i i - - n-ci-- u lt , hot- imn)im ~ji- I t i~m j nmu i nn i- m - um i s t!nc mumo s t Iin-ounoum nnccd
pt-omi-th b u i u~~nt - i n t  is t-xpcct ccl t o  ht_’ thu it of ’ sui l t  , up 3 (1) ) 020 pc m ’ci-’nt ,
( l u l l  owed h - i s - s tu  I ( P in - , u p  2 ( 3 — 3 0 0  pe t- i-- c t - n t  —

~
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~‘1 m u—’ n- ui 1 It -mi - hums t t’ i~ut t i - -  i- uu n i - l I n un ) Neei- is uu ’mi-l P ro j ect li - in - is

Miun i -’i- um l  i ui - luist n v  1cm t i m e  loser Mississi pp i Region dive rted an est I —

ummu it e i - l  075 thousan d uti -’re — f eet of n u n t  oi and di-’p leted 171 thousand um c u ’o - fc - c’t
of t i - m i s  su b -p 1 to n- c’co ’ i- h i t s  1 9 ( ou output  . Based upomm the range of pro —

I c -c t o i - l  i m ’ t c l c ’ u m s os  in u u u i u u c i - ~m I  pn -oi - lum i--t lout  t i nt ’oug l n 202 0 , d ive rs iom ’u s shou u id
r i se  ti - ) 2 , 1) 9 7 -  3 , 2cm5 t l i o u s u uuni - l  ac n - e— fi-’i-’t , an 1 t nc n’ou - isi - - oh ’ u mbount 210— 38(1
percent - Put’ ‘mup th i -’ su umu e l1 ) ( 1 )~ — 2 1) ~0 I i m t e  t m ’ um I , dep li-’t I ons sh ou n Id  cI  inn - i l )
to abou t 0 19 — 1 , 2 i 1  th ou suu ni - 1 u m c r c —  1i -’i-’t , ni - i I ncn ’i-5 u m sc of 2n1 ) — 0 ( 1 1) percent

i’ u’ o j i --ct iou - is  of mm m i m necum 1 itu i - l uus t u-v n i t  or needs bum the rep iou - -both
i-I in c m’ s ion - is um mmi - l depI ct  ionms — — ion ’ thi-- pu’oi-huct l ot-i of it - ni - l i vi  i- luu ml mmmi u ’uo ra l
comj unioi -h I t I es ani-l m mii u ’mi - ’n ’ u t l  gno n u ~is , as li-i-’ 11 its imuc lu s t cm — t i - I  do su rn j m i u mni es for
t in ’ “c i i i ’ s 19 8 ) ) , 2 000 , umn ’ii-I 2 1) 2 1) , m ci-’ 1 i s t oc l  inn t u m b l e  -i -

l ,utn mi-l misc - by tfm i -’ n ub m uc - m - u t l  I ni -bus t r in  the i , mv e n’ M i s s i s s i p p i Reg ion
is um sm m num i 1 l m u u n ’t oh ’ the n’og ion n ’s O S _ S — m i n i  11 i o n — n c r — - t c i t u m l  - hum 19 ( - i 9 ,
app rox 1 mm t um t o  1’ - 07 t i no n usumu i-l u n c n i -’s mi -uis tusc’d h - iy nmu i n i e r -~t 1 1 uni - lust m i n - i  t i - ic

u _
i--p i u n n - l o t  u t !  I u ui i - I need s ut - i _ c ~i t ’o j i - - ct ei -l t I  it -i c n -euts o to 182 - 2 3 3  t h o m ns a m )

mi -’ t c -s by 2 ( 12 ( 1 , an I nc n -eu m s i - - o f~ u i hi - x ut  I ~~l )  — 281) 1me n- i-’ent - ‘h i - i is m i n e  cut I I ndus —

t ry  1 uutmch use ri-’ i t O s i - n i t  5 n-ou ig b ’i I c ’ 0 . 1 ) )  pi- ’r ci-’m l t of the rep i on ul I t c ’t u m  1 in
1901) , u m n i i- l 1) . 2 . — I )  . 37 pe m c c ’ m n t  b u n  21 ) 2 1)

Pi-ol  oct ions c i i ’ est i mm u uut  i-_ i- h I and nc - i - i -Is 1cm t I me  m -og lot - i  i’or ti-ne im u -o i - lt u c—
t i o u n  of fue ls , c o t u m i  I I c  n m m i n n e n ’ u i l s , u i uni - l  n - im i nmnc t~m l  I ic m n i n o r u i l s , t o p o t h e r  w i t h
s t umnnm n um u - i c ’s io n’ t in - c o u n t ’ s 198 0 , 20 1 ) 1 ) , u l n ni - l  2 1) 2I ) , u m n’e l i s t e d  in - i  t u m l  i i -’ 

—
.

20

-

- -‘--~~~ --. -— . - ‘ A



S ) ,  I — , S , , -

- I ’  - - - -

- _ - i ‘ I I I ’  - I  - - , - ¼

I i  _ .

‘ I  i ,  — ‘ — — I ’ , — 

l i t  I S  I :  - - -

- - - ‘ ‘ -

E L I_I, S - T i  - -  I I

i _ _ I  
—— l

I S 5 ‘ — - ‘ 
- — - Ii ‘ I I

‘ ‘ ‘ I i  -

--



I

- - S S 1 LIt - ‘j ; , -

- - ‘ ~~~~~~~ I S  ~~~~~~~~~~~~~~~~~~~~~ - _ ‘ ‘~ 1
- - I r - - , ,  - ‘ - - - -~~

I I  , I - ‘ - - , isl , ’, I , , i - I -  \~~, - , - - ‘ : ‘ -
S -

- 5 ’ , , . .  ~ ‘ I ’  , 5 . , , . , -
~

- - _ _ , _ _ L , ’ I ~
, _  ‘ ‘ — ‘  I , - i  - - , _ _ i i _ _ 

- -
— - I — - —  ‘ I , - -  ‘ , - ‘  _ _ ‘ n ’  - , , — 5 ’ - — -

‘ i i - - ’ i : - - ’ - , S ~ S i ’  ‘ ‘ ‘  : ‘~~~ 
- , — - - ‘

- - - - I I  
- It - - - - _ -  - - - - i - i- - - S - ‘ ‘ - —5 u

‘ - - ‘  L -  ~- I  - - - 1- j -  - - - 1- I T  - - - - ‘ - 3
‘ -  - - 

- 
. 51 u S -  - -

s - i  4 r - ‘ 5 1  - - 15 5 . 5  . . , , , , , - , , . - , . .  - - I ‘ 
‘ I -

65 , 5 ,  
‘ - _ 8I L .  - -  ~l  ‘ - ‘ 7

I I - , ‘ S , - —- - ‘ - S - ]  ~‘ . ‘ ‘ 5 - _
_

i ‘
I I I I

- - ‘ -  ‘ - ‘ I ’  - -  “ ‘ ‘  l - ’ _ - ’ - - ‘  — _ — -

I I 

I

I 

I 

I
• 5 , ,  -L — .. - - ‘ ‘

‘ - 5  , , , , , ,‘ , , , . , , , , , . , . . , , , , , , , , ,  1 1 , .  ‘ ‘. , ,  1 5 1 _ ‘ - ‘  -

I 1
- ‘ ‘Ii i - ‘  5 - - 

, 
- l ,‘ ,~, - 119

IL _ Z I S - ‘ I , - S ‘ - — 
‘ - _ - - - 

‘ 
- - £6

I I I 11 

I S  , .  -‘ S - ,- I - _
i i i  3

S - -  ‘ I T - I .  I - - - 5 - 
- - ,. . :3

i l L  I - , ‘ I l ls I _ I  . . , _ . , , , , , , _ ,  I I S -
‘ - - 3 - 

, 
— : —

5 ,  I t _ S  L i l t  . ‘ - ‘ i _ I 
- - - i

_ i , ‘ 5 — 
‘ 

—_

III ‘ i ’ I  ilh ~ ~_ (S I T  ‘ - _ 5 5  - — . , T SS ’ l - ‘ _ i _ i -

IL - ‘5 ‘ ‘ - i i ’  I ‘ I ,

I S I S I S

- $ 
—



- _ - - ‘- -- - - - ‘  - “ -~~~~“- - - - - -- - - - -

I -

--
S 

•~
,

—•- --—---5_-~~~~-- ” . ’



lab  1—’ 7 — l,omccr Miss is s i p~- i i i u5 i - g ion , l 5 t i - - ij ei-’t I ons o h~ I , u u ncl  I si -’
( ‘cc M i m i o r u t  1 Rc’ s llm n c i -’os , Ac ui - s

Comnu mmod b t l 1 n ’oj ec t  l ot -i l 1~)b9 198(1 20111 )  21 ) 21 )

Fuels Progr ’u mim n— .\. 20 , 02 1) 24 , 9 11) 32 , 713  J l u , ,5P I l
hOe P r o g r u u n m m — i I . 20 ,0 21 ) 31 , 145 4$ , ui 7S ( S u I , , ( 1

~k’t~u I  1 mc u n im ’ n i - ’ ru t l s  I 5 nog m ’ u m i u i —  \ .  22 ,0111 ) 32 ,01 I S2 , I 82~~ 0 U )
1km I u ~m p m ’ u mJII — ii . 22 , n00 30 , 31 ) 1) 08 , l U )  1 13

N o nm mmetum l  1 ft m u i n o n - u m i s .   P r ogm’ u u m m - \ .  25 , 1 2 1 )  2 9 , 931 )  42 , 133 39 , 1 1 13
I)o I m ’m l p t ’ mIul— i I . 25 , 42 1) 32 ,~~ P) S0 , c (0 7 1 , - I I O

I o t u u l , a l l  mm m im i e i ’ u m l s  i c I I p c u m u l I - A .  00 ,1 11 ) Sn , 5 i ( )  12 , 21 )0 I P i  , $~~u 5

1km h 1 r og nu u mu — B .  110 •
( s  ( I I  100 , (13 Io (-i ,’15 233 ,151)
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M i n erum i  pr oi - l m u ct iou - i  fr ommi (~‘RP , -\ 1 , ti -nc umnu t in  s tc um m of t ine  M i s s i s s i pp i
Ri m i -5r , is crei-Ii ted to tkn i-’ nearest county ou ~-iu~-n i sh ;  tini -’ri -’ f o n e  , )VRP ,-\ 1
is cmot spec I f i  cut! Iv cot-is li-lore) ho u-c m m .  Mi u i -’ u m  I output  in -cnn )VRI 1,\ I , such
ums sand , gru u v e l , arid i-’ I u m ~~, its ni-i- ’! 1 its suh suu- i’ace o i l  umm m i ) gums , is immcl udi -’d
i n  ot lm or u u h m l - i r o pr i  ate (VRP ,\ mu u i ne ru m 1 dat ii s unm um mut m’ I i-’s
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MI Nl - , K \ i ,  RIISOIIRCL hIASE

WR P .-\ 2 , ti -me miorti -net -nimuost ut -i- cut im the Lower M i s s i s s i pp i Reg i otm , is
in si-mutlneast Mi ssotur i utn i - h  ciorthcuist Anh ansas  . I t  is bordered hr Missouri

~mim i- 1 I l l  i tmo I s coun t i i--s on tIme ni ont iu  , by cotmn t i es i t m Kcn mt um c k ~- 
, ‘le nnessec

m m d  Miss iss 1 1)1-i i on the cast , by \ u-kansas coun t I es on the souuth , u m,m ’m d hr
coun t ies in A c hmu msu n s  aim) Missottri on tkm c west. Ihe 2( counties iu the
arcu t  u n n c  m is fol l ows

M i s s i s s i pp i lku’ikl in
,\rkuunsas Monn-oc I con
C l u i r  Ph i  I I  i l— s Mad i son
C n - u m I g l’tea i-l Pc I nsett  M i s s  i 55 i pp
Cm-oss Pr mm i n c  New Mm idt ii
Cn-ec um e St . Fi-aimci s Pc nmni soot
-Ja cks on - i  i t l i i t c  Scott
lee (Voodruff Stoddard
h onoke MI SSOIIRI (cut ri me

Bol l  l umper

N onj nnct ;m I l i c  Itn i ne n - m n is un-c pn t d t ic c d  it m a innost  m m ! I count ics in the
area in any p i m-cu - i c-ar. lime ima se m nnetui is , l ead—:  in - ic— copper and i-iyp roduct
s i l t - cr , ill- c pro d u ced 1cm I n omm Cou ui mt v , Mo. Iron ore u - il  so i s p -oduccd in
l r onm Coun t .  h i gnm i t o  deposits e x i s t  iu ’m ti -ic Arkansas pa n-t of t ine  mn-ca
hint tine ir mn ~-at - — ti-’ u -tin i-lev i- ’ b o h- i nut c u n t  is  riot fon-esoeni . ‘l’h i-’ si-ni i umicntarv rock
co I ninum i t-ic n-cases in th I c-kncss ft -ott ) m ’m on - th to son5 i t i - m , ‘u 11) 1 n - np to 20 ,0 00+
fcet  of s t r a ta  in - i  t i m e  southii - ’ rnnmost pmur t  of tin ’ u t t ’ ca - ,\ l  t hi ot t g li o i l  and
gums mi re mmot i mn ’oi- lut cei -I m e n -  is  suich outpuut  h’o resi-’on umt p ri -’ sou -nt , the l om ig —
ci u i m g c pot cnnt  l i t  I f~it - h - ir o i - hum i -’t l i-- inn r i - ’tumu i i t -is t i - o t’ t im~’ 01 note -

Metu t l I Ic M imm i- ’ru il s

I cad
i c - mi d eu-es an —’ foun d im t i -me sm - in t l  i m o u m s t  Mi s sou t r i  k’mud di  st i- j et  in - n  t ine

\ i  h u t c m ’u u t mu t t- et ii -I ) nn i- ’ni - leach h e l  t )  , a cmi-)rth —sou t h  t n cndl o i~ n umb tn t- t - u n 11 :m mt 10mm
i--nu t - s ide of t ime hych-olog ic n c g i o t m  i t i  ni - c ’stet - nm I n o n m  Count” . ‘lime \ ‘ i h i t u  n ’mn u:m
t r en d  is il l - not _ ut 50 t u n i l e s  west of time oh) l c u m d  h e l t , s I t i - - of li--ad ) i s i -’om- —

i- u’ i c-s iii - - h : n~ench i-’xp loreu -s uit  tin e t u - i rmi  of ’ the 18th - i i-’ c t n t m n m ” - ’ . cut )  t’ i- soU rcucu ~
in  somit he ast Mi ssow- i proh mih Iv  m i re  s t i f f  Ic’ l e n t  to sui t  i s  fy t h ’  mn ne st opt i —

mm i i st l i - I  pt ’o unct ions of g n ’ o ni -t in i m i  i - le ttn mm u - i c i - I - i tin i t  i-’d to t h u d  ooum ’tt I d’5 l i - t i  I l f l
lch- ~p,\ 2 , ui-lien-c i n  t in e  um cc-a com - i-’ cod hy tht’ Vihtn t— ni um n t i-end i s  not t ’~ i- ’~ t c - mn -

s i  m e  i t s  t .ini - ’ u t i ~e ut of tint’ ( i i i - !  I t ’ u n i - l he I t  , t ini -’ m ’ c’so u in -ce H u n s i - ’ is  ic  s imr u e1i  to
he sot nuc ii - iu at d ’ot ’ms t rut i m o d  - ‘t he I c-mi — I t - t, Soti ri--e I u iso , ino ti-i- ’m -i-’r , i s  t a he nn  t o
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to  lie s u i t  i c t ent  t m  su pport um substan t I al iuicn-case iu ’ m output  tin t ’ouig h 138 1)
uni d t ini - ’m n emip ab be of s m n s  ta m u  m u g  a h i I gin p 1 muteu mun  oh product ion th roug im 21 )20 .

= u i — ’ min d ) ‘
o ; lp i- ’ t ’

- - 

= i n c  i - n t -cs l n u u m ’ o hci- ’t i j i r ocluic e d im sl l i n t  I m o u m : -  t Mm s s i - su t ’i  , hut  eum i m 1 mm
neg l i p lb hi -’ to nm nmmg e - :1 ni - m s si- 5 11 ums cop i-ien , l1Olm c~i-c ’ c , ar c ’ n- ccov o ci--) in
su b s tu tn t  I mm l c h u i i m nt t i t  I es u m s  h v’p n -oi -iun ct s fm omn lead U nc 5s . Sib m e n 5 um l so is
t - i--c om~e nn- i-l m m  n iotab Ic mmn r m o ii n i ts , mmm i ) in  t i c  Jium st n c -h  u m t  i v c i c - mum i u - m o n cj uu m nt  i t  ic - s
of coi- 5 m 1 t and mi i c k c-  1 l l u n v o  ho i-’ im t ’od~I ‘m i - i - ed  m i s  Iri ’ u- i n ’oi - l uu c t  s . I cmi) and t ime
:iimc munch copper hwpn oi-luuct s m~i- ’ m ’m n m - i the I - i - l n’ m i - l ~~ I rio t u t I s  of eo o mn c m um Ic i m i t e r —
i-’st. hum um p tit -ox i nututte tot mml s , t i n —  l c a d — : i m m i -’ — c opper  u’ m m t i i - )  I l l  l i - id oi’cs is
2 (1:3:1.

l t o n m  c~ci-’
- 1 ’m t c -ns u m’o dcpos i t s  of I i m m m o n i t c  ( b n’ o s mn i u-on m u t - i-- ) u n - mi - i  1’i l  l i - ’d - s i ru k

hmem m nm m t I t o  dlel’ c’)s i t s  ec o mnr  i n n  so t t t in enn ~1 i sson ic  I m m mc l ex tend in to  nor t h e rn
, \ i k u t n m c u m s  - l i e  I c—mi - phosphorous ct - i t - mt  c ’mn t  of  t i i - ’ 1 inmuon I t o  O u ’cs uumu nd i -  t inem u m
u n t t m m m c t  it -c fo t- b l e m m i - l i n g  l i - i t h u  o i l m e n  ot’ i-’s in  t ine  ‘m’ecd’nt I — m i s t .  l’ cchmiol og j —

c m i i  t rot - mi - is i t  i n o n  sm i ue l t  in g main f u n — Ic t o  I I L ’ u u u l m t  ut i - - an) ‘Il u m 3 mmc ’t i t o  ot 5 es
of I~u i - - cu u t , m :m h m i u i t n  ulpe h ’c ui.m mc l i tt sou ith i - - um st ~Ii si - — - i - ium m ’i . I t o m u  en _ _ I of i-— ut - u - emi t
i n m t c ’u ~c- st  1cm (cl~i 5 ,\ 2 i s  fc — m n n c i 1cm t i u c -  i - c’g n c u n  of  t i ni - -  (1 : um n - k n u l l  it shici n i s
oc m n t o m ’c-i-l i i i  I uo t  Cou n nt v . I noun i c - s - i  I l l i ’ i-

’
i- ’S in  sou tbuc cmi ‘—Ii ssouuni au’e i m u p i - ’ ,

h u t  i m  ec m u m n t i c-s l i - I tkn 1cm )ci~P,\ 2 , t hai u’ e s - c l m n m’c i - ’  I cisc ’ i s  connst  ra i mm ccl . I t -on -n
c i - s o m u n i -’es a nd - m i en -cu ms s n i f f l e  i c ’~ l i  to  t- ’ u n i 3 ~o t’t m ci - i-- m i - - i- ’) I l m i t  ‘ mi t  t l n n ’u u ip i i
11 18 ) 1 , mm cl a p l u m t c - m - m u m  oh 5tc ’u tdIy ~~1 n l 1 s i I n i - t n o u n  timu ’onng in 2)120 .

NI u n~um c ’t um l li e “II m c i ’ m is

Cl m u vs , Suumm i- l , Cu ’utvc ’ 1 , um n )  ~t cmii - ’
Sand u mni ch grm iv o i cicpos i t s  c x  1st  th  i’ I ’ i i - 1~~l I I  l i n t  mnios t of  id~ \ 2 .  ‘~~t o m n s ’

out c ’rops um n - i-’ fi--it it’ui - l i f l  th c  \i -c ’5 I or iu  p m  n t  of l i i i - ’ um u _
c - i l  , si - il m’ c ’u ’m c v i - - )  1~t ’omr n

ti n- M i s s i s s i p p I R iy i - ’ r .  (d uri ’s i i i - ’  fut i d y  e l l u l n u m I l u n  u u i  t i m - u mr ’ea . i h i - ’
ri-- sourci -- bast’ of m i l l  t h ese oI~m n s t  t ’tnct i t - it ‘ m c  ‘ i , m t i - ’ c i u n l s  us  u md i - - L l m n u n t o  to
‘i- mt n sf c p c l l u i -’ot iou s of o unt p unt t h n ’om up l 2 1) 21 ) .

PR i 51 N i  M I N i  RU - P Rm l I lk ’  I i  m ) N

\ hi u e n - m t h  p i-oi - lui ct ion i m n  )cki’ ,\ 2 h i s t l l t - i d - u l l  l v  in n s hci- ’u ’i do mn i t n mi t e i - 1  by
li - a i - i mmci umssoc i mitei-l mu m c ’ tut l s o m ut p m mt j i m  ~l I n n t i u i - ’u n I - ; t d ’1’n MI ssoun-i . i t  i s

i- ’x~a c t i -’ci t l imi t  t h i s  hmnsi - - - mmti - ’ t m l  dori i mc m u u i - ’ c ’ i - i l l  count i n u i i -’ t h  rouigh

f u n  1, 110) 
, t o t a l \5 m t liii -’ I - i f  rm n i mm d - u - u i !  f ’) no cini c t  iomn itt  t h i -  ut r ca m - u n ~’- H S.

iu u i 11  ion . ~‘sk .- t u m l l  Ic  tm t i nc- m’ , m l s  c’o u mm p c i sed  u n homi t  Sc pe l- i-’ i - -nn t of t h u s t o t a l .
\o n u m n o t t l  l i e  m m u i u m o c , m l s  u u l u i L l c ’  up (iii - ’ u x ’ u u m u m  I t i i - le t ’  of t i m e  t - i u 1 ; m 1  y m i l u e . h m I c s t

m l I o u m u m m i  i c : —  i t  t h c  u m m ’ c u m  m ’ s ’ I I I m L i  sm umii - - t - i o m n m m u e t u t l  l i e  m m m i m ’ m i - ’n ’ m t l s  1ii1 ~~( i t  i n  tr im ’
g im - u m n - ‘ i- t n - . Ilno t -o Is is - nib 1, 1) 0 ) h i n - odumct i o m i  - i f ~ m m m m m u c n ’ u m l  I m n c ’ h s  i~ Im ’ i - l i ’ .\ 2 .
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‘I’mm h le S 1 is ts thi- mm ii t i c - ru n I pt -o i - lutc t lot - i  I un i\’Rl’ , \ 2 -iv i--omtumn od i t v  , un I t
oh’ product ion , cju i u m nt  i t  v , m imi — i v mm tue ( 1 m m  i - m m m’ m i -’ mn t d o l l a r s  3 for ti n- i- ’ u mn ’s
195o , 1903 , and 1901) , mu -id a suumumnm tn - v 0 1~ quant i t  i- and value for the i - i - u i  t 5 s~
11)5 0 — 0 9 , i n c l t u s i m i -- -

P R ’ iJh ~, C1 R 1NS ~)h~ MI \L h ~\l. PRm O i ) l b CI  I
AN1 ) R1~L \ l ’Ll )  )~‘,\1 ’l R ‘NI) LANl ) Nh u l ~I) S

Pro ji - ’ c’t iou - is of M i nn i - ’ru i 1 P nod im ct  j on - i

Me t u u l  1 Ic  nut i t n ’ r a ls  ou tp u t 1m bi~i1, \ 2 is expected to inct ’ i-’mise mipprec i -
mii i 1 thcougln 1180 mini-I t i n e n - m  t ’om m uu t  i n - n  u t t  mm h i  g in l i - m i - i  t in  t ’ough 202 ( 1 lo t-
Pn-ognam \ . Pro ject ed r um l u u i -’ of m m t i - t u u l  I ic  mn i nii -- i’ u m l s  in m cu’ i-- u lsi -’ s  ( ‘n o n  5 1 8 . 8
t uu i I liorm in 1 1 1 1 - i l )  to 587 . 2 mmt i I l l - i n  im 19$ ) ) , ii 79— Iii--rcc-nt inct ’eujse . ,\on —
mm mc tmu i l i e  mn it m c n- ut Is otitj-ut is expected to  n n eremuse t h i ’oughout t i m e p on ’ iod .
\ ‘a I tie of prodtuct lot -i is 1- iroj ei --t i- -d to I nc n ’eumse I ’ n ’ ou:m S 8 . - IS tm - m i 11 ion inn 111101
to 511 .3-1 m i l l  loin in 202 )) , m l u - is o of ’ 3-I pi-- r - ci - ’n nt

Pn - ojc c t ion m s t’or i ni - I ivi i - luu i l u n i m i c r u m i s  mmcl su m u num u m c ie s for ti m - ’ vi-’an~
1980 , 200 1) , mini -I 2020 mu-c I n  stccl in tab Ii-’ 9 . l lmm t a m ini -’ pro l c d  i-’J mm t i i o

specific unit of produii-’tioum fc-i t- cum c in of tim— ’ min ei-ui l s , mini-I mill m ’ u j l n i -’c
mire  iii te n mus of 1907 d O t  I mu n s

Projections of k~uuti-’r mini -I hu m) Need s

Mineral t nduust n- c’ in - n 1VR1 1,\ 2 i - h i m i -’ t ’tc ~d m m cst l i - m u m  t c d  I , O u S ) )  ui , ’ ni- - (‘i - ct oh ’
ui-miter muimd i-k’p Ic -tech  ( 151) uu d n_ i-’— fi-’ct of tb is supply to record its I 9(p) output
I -~utsec1 tipomi pt-o j eet i-’d i m ncn’em i ses in - n min d - mu I pi-ocluct ion-i t lt rough 2020 , diven ’ -
sions should r isc  to P , 1 5 4 — 7 , 230 m m cn ’e - fei-’t , mu -i im mc n ’uise of 3 8—c2 1-ic reent
h)ui-im ’ng the sante 19(0) — 2 ) )  2 ) ) per iod , i-k4: li - ’ t n c _I l l s  slmo u d ci imm i h to about
900— 1 , 0-1 2 acm-c— fcct , an incm - i-’ iso of 37-5 8 pi-~rcennt

Pro j c-ct  i ons of  wa t e r  need s - -both divers iou-is ai-itl dep let ion -is - - for tI’ne
product iou-i of I nd l v i  dummi mini n en -mm I comnu miod i t  ics and suturnary tot m i l s  Io n’ ti ’m i -’
i-’ears 1980 , 20 ) 10 , mini-I 2021) mire 1 istci - l in tab le  10.

I .m m nc l u s c  in - i  1~l~h > ,-\ 2 hr min i m-ni -’ u - mi I I m ’idust  t’ is a n- i-’ i m i t  i vo l  i- sunna 11 patt
oh ’ totm i I ni - t eu mg c ’ In tine mm -c-m i . in 1909 , mip prox imm nati -’  I y 25 ,000 acm-cs smi s
in use - total lmunmi -I need s un-c expected to increase to about 81-i .5 - 118.2
thousan d acres hr 2020 , a 2 11 1-3 01 ) jmcncct ’i t escmilat  i on .

Pi-o ic - c t  ions of c-st i n mn mm tei - l I mum a l mmee ~ls fe n- the pi-oductio nm at ’ n mn etm i 1 1 i ~
min d nontmn c - tm i  l i i i - - nmt i nw-n-ui Is , mm c l sutm u nm lu - i i -’s for thi -’ rears 1981) , 200)) , mum_ i
2020 , u u u i - ’  I i st i - ’i-I m t  tab I c 1 1 .
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‘I ’ u il — ii-’ 11 - IcRR -\ 2 , Pro li--ct iou ’ms 01’ h u nch iJsi - ’ Noc cis
fo n ’ Mi nu et - ut I Resourei-’s , Act - c’s

C omm~muoi -h i t i -  Pt -o i i-’ct ion 1901) 111$) ) 21)01) 2 0 2 m 1

U c - t u i l l i c  n mu i t a i r m m l s  P m c i g r u t m n u —  \ .  21 , 1 1 1 ) 1 1  3 1 , m ) t u c  5 1 , P I l M  SI , 00M
ik  Pn ot t r mmmmm — R — 21 , i l l  Il I 35 , 11 m 1 0  no , d 1 I I  2 , L l  I L

N o n m u m m i - ’ t u m t l  ic  miu i n e r u m l s .  . - - i u ’opm ’ u u m u - . \ .  1 ,1)1)11 4 , 1 1 ) ) )  1 ,11 1 1 1  5 , 3) 1 ) )
ikj  Fn ’op ruu u m - B . -I , L ) l  I I I  4 , 51 0) 5 , 10( 1 0 , 200

I’ot u m l  , i l l  m n i n e r u t l s  F t ’ o g t m t m u — .\ . 25 , 11 10  35 , 1 )) ) )  55 , n u ) - L  511 _ O I l )

i k ~ l ’ rogrm u m u n— B . 23 , 0 1 1 1 1  311 , 3 I ) )  7 1 , I L  Is  I I I  S . _ 3 ) u
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IV I~ P -‘ 3

‘Ii ,NLft \ I ,  Iti iSVI ) i u k ’L ft\ _’- I ~

WRPA 3 is 1 o cmtted tunas t 1 i- in mi - d’s ten-nm i’c-mu aissi-’e , hut exten-ids I tuto
,\rkat ’msm u s , Ke m ’m t u , tc ’kr , m mcmi - ! M i s s  iss i pp i I t  is h am - cl—’ n- i-’d hr coun t ic - s i t t
kenm tui--hi- m ’ mini -i Mi ssouir i on-i t im — ’ nnorti -n , min i-I hr coun t i i-’s in  l enrmossc ’e oni t no
om ist , Mississipp i oum the souti m , mini -h A i - kmm i ms mis mum ) Mi s souu n i  on t im i-’ wi -’ st
The 23 coun t ii-’s in t i c ’ m i t - i - m i  u mi ’ i-’ m i s fo l  l ows

F I i um h I imu i- is oo i- i
Cr i t t cu ii - l on - i  I i  NN i  551~i - i muke

KIIN ’t ’Ik : KY R um n u c s l l  1,mn u cie ri - hum he
Rui n - I is Ic- (in ’st i- - u -  \IcN m m i u”
Pu It omn (- m ’I-icbe t t ‘1,u 5i u sot-n
(cm - mu m -cs Oven’ n—i -i I om n
l i i  ckm m tu t u ’m I m m c i- ’ t t i- ,$hi-’ 1 hr

MIS SISS1 P1’i P 1 1 - i s - i - i n  I i 1iton
,\1 cd m i n  I hut u- i-li -i - mu mum )\ i-’ui k I or

N onm mm nctm i l l i e  u m u i n n e t - m u l s  m i-c prodtmc o i-I in i -most  count  i - -s inn ti -me u mu’ i-’uu im
u ni t y g i ri--mm i - S i-~m u d .  Thi-’ u- i-’souu’cc huis i -’ i s  u t s s u l lmi i - ’i-I o he s n u f f  i c i  i-’n’m t to support
tim e 1—1-0_b e t  iou -is cmi ’ mmmi u - ic - mum 1 1~n - ocI u mc t i ou -i t in t - o tug im t hc’ “oun u 21)2)) - l i nen -c mico
u-mo ktmoms’rm tnet mul l i i -  m n n i u a i i ’m m l  dc -pos i t s  m u  t i - mi -’ u u n i - m t .  \i-’ i t I ’ n i - ’u- o i l  nn on guts  i s
procluci - ’cI non is such n t - o i - iu tc t  lo i n  l ’o t - c’sei- ’ mt . 1. 1 gul l to  5k ’ m l l li-u i ts ex i st  in
ii-i-’5 ti -’ u - m n •I ’enciosseo , i-nt i ts im t ’d - i i -hii -’t iou - i  i s  mmot u m u n t  i i-S l i - i t t  ccl

N o mu i m metu m I l l  c M i m n e u ’ mu I s

C 1 mm v
i x t  i - i ns lv i -’ clepos i ts 0 1 h m u l  I c l ay , mu i n i g h - g r m m c i e  cc m ’ u m m u m m c  t~u mt i - m u m u i t e t - i m m i

mi re f’o mn n i - l  inn  iVe m ik her  ( ‘omu n t , I c1nn n , mi n i- i ox tc nn ~I in - ito ) ;i’ mm m ’ c-s Co u t n n t v  , i<r -

R m t l  I c l m u v  i s  h i gi m I v  p l m u s t  I c  h e cutuse of ’ i t s  m’ i-’ u-v f i m m e  )‘ u m m t  id —’ s i  no and
g e t a i rm ul  Iv is  n - c fn - ut ctor . S i m m ü l u m m  in  tus i-’ to ch i nmum c l u m y , i t  is h lon n clc-dh
u i - i  th  Ic ’ 1i - l s pu un -  u t t i ch f l i t - n t  i m ’u t ime  tmummm ’ mu fm n i -- tun - c’ o f ’ ui - in I ti -- n-i un t’c-s . line n-osoun-ci-’
i - i u i s c ’ i s he I i em-ei-l to he mtd i - ’ q u i mt te  to nmui -’ c’ t h ’o t’os ectu p n c ’ i - it ict ion tin rotigim 2020

i ti m i - ’t - clum v s, mmnos t ft of Io c uml i m m n h i o r t u m m m c c ’ , m I ni-’ fc Mini c l i n - i  s cu t t t c r o i - I  do1ios i t s
i n  t i c ’ um m i - u i .

Sand , ;~-~~-i-- I , ~itl i - I i - t I  i - m i -’

~s u n m m s i  , m u m i - i  pu ’ m~’ i- ’ 1 ~Iep1 1s its c f  t- mm t -  l u i h l c  u l u t m i  I i  t m m m cc  fou nd th rou gimout
must of I ii -~ u n t ’ o u n .  h i -  t’os - i - imnn ’c’i-’ 1-misc i s  s u f f i c i e n t  to i - c o t  mint  i c i pmit c - d

I l u u t  pu t t  th n ’omn p l m 2020 . Re m i i - h i h y  mucc o ss  i l - I c -  s l l l m n e  i - h i -’1-i I- i s i Is m n-i’ 1 i t m t i t c d  i t - i
t int -  um t ’c ’ : m -
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11R1 .Sl - N’I M I N I c R _ -\h. PkOl ) I JC ’l h - i~ ’.

M it - ic  n - mu 1 pn ’odu ti --t iou ’i inn  IVRI > ,\ 3 h ums h c e mm i i  nn mi tech ti -) tb - mi -’ mmrq oi ’tmu ’n t  I u i l I
c l u m ”  ou t h m t m t  in  timi - -  i - m u - i t - t i - m i -i -m n n u t  of ’ t3i -’ mi t - c - mm , f m m i  n - I c ’ mi- i i- Ie spr cmii - h san d ari d
gm ’ umm ’ i-’ I o u u t p u m t  , mu l ch s t O I c ’ pt’ o i -hu i et i o n - n  j u t  t im — ’ m ’ n c i u m i  t of Mc-m ni ph i i s  . ha l  1
c i~m v is um imurkc’t i-’i-h c-xtenns im ’c’Iv , u hn e t - c mms sum m nd , g m ’ um ~’ c’ 1 , mimi ) s to r mo ut -c loi -’m i l  lv
dofls n mi-’i-l .

In 1 1 ) 1 1 1 1  , t i - - i t  mm! m’ um 1 ui- co ’ miui mu ,, ’u - um 1 1- i rodl uid ’t iou  in  hVh-t P .\ 3 ni-as cm i-’xcess
a t ’ ISIS muni  11 ion . , N o nm um i - ’ tmm l l i e  t m nim ’ ic t - u t l s  un 7 ’ i-’o m um mt i - ’ d fou a l l  ot itp nn t -

I ’ m mb Ii -’ 12 l i s t s  t i m e  msmI ni -- ruth 1 m - m -ocl ut et lo t - n  i n  t h uc  um i -i - a  hi - ’ con~m n oi -h I t m
u n i t  o1 pt -odiii -’t ionn , q uuu mn t  i t c ’ 

, ummncl  m ’ u m l n n i - ’  ( i n  i--mi rn’ i-’ mn t  dc-i l I u m n s  I fon ti ’nc-
c’i-’u m i-s I u 5 0  , 1905, m u uu i - i  1901 1 , m i ni - h i m n e  l n idc ’s ml su rn l l u m m iu -\’ of ’ m m u n u m t  n tr  min i-] ru m I mu — ’
for ti - i - ’ yi-’ u m n - s 11)31-i -09 , i n c  h i s  lv i - .

PROW . m S - L im LN1- - ‘0 MINIi R ’\l . PRODUCT I ON
ANI 1 Rj 4 ,- \ ’Iiui ) 1V -\ ’FI ~R ,-\Nl )  h0 ’~ND NL1EDS

Ft ’oj  c’ct io n s of ’ M in — ’ u ’ mm I Pro d uct ion

h ’ rochuct i on - i  tmf h - m i l l  c l u m v  l u - i  m i - i  \ 3 i s  c ’ .y~i-’ i-’t cdl to i m - n cm ’i- ’m iso shun-ply
d h l i r i n g  t f l o  I9 u 19 21 u _ l m i s u I e t ~v , t l -i s i t  s ( \ ’  n u i t  i - iun u il dc’m:i um i m d s . u~~tput of
sm un i - l , g n u m v o  1 , m m nt h 51 o mm i - - S~ i u I l I j  4 c ’ x o , u m n i - h  1 m m ‘ i - I c c  ui - i t in  mini - - a  g rowth - \ ‘u m ln ie
of m omum n etmih l i e  t i t i n i -’ r u m l  s - u n t  ‘~L m t  i - m u i r  , id m ’ u m ncc f m ’ c l nI m m bom t t  ISo m m - m i l l  iou - n to tbni -’
IS2 8 . 8-29 . 8 m u i l l  b u n  r u mm m g i -’ hr 2021) mmli  t n t  I o fl : ls— of lOt - i  j i- 1 I I u m r s ) , msi n i c h
r c - p rc s c ’ mi t s  m n i n n e n c - u n s o  o f m pp t ’ - i - i x  n m ’ u u m t i -’lv  SSO !ieu -c ~’ n t  1 m m rut  in i c ’ of ~n soi-knc-
t iOiL

Pu’o l i - c t  i cmns of mu m mi -’ n’~m I pi’oi-lutet i - i - m m mit - m c i v um liii - ’, mis n i-- I l  mis s u, m : u u m u m ci os
for ti - mc~ c - mi — s  1981 ) , 2000 , m i m i c !  2 n 2 0  , m u-c- 1 i s t i -’i-l 1mm t mmi’ s I i - ’ 13. D u i t u m  m u-c
pro _ le ct c ’i- l  i n  t h i-- s p e c i f i c ’ ) t u m u l t  - i - i f  p n ’ I l i - h mc t li - m m - n I l - i l ’  t u l s ’ i n d i v n c i u m t h m m n i n e m , ~ 1
comn tm od i t  1 — 5 , a rm) m u l l  m - m m l m u i - ’ s  u m t i - ’ in tc ’ nu ms of 11 10 7 i-ltm l l u m m ’s

Pro j c-ct lot -is oh’ it u i t i-n’ m m mud I munch Ne ed s

~‘ l i n i o r m m l  i m d l t u s t u -\’ m u  h\ ’R1 1 \ 5 d i m ’ i - n t i -- i- i mum - n i-’st i m m - m m m t e d  81 0  u i — n c ’ - ( ‘c - c - I of
u i - mi t t  r m i ni - h dep l etc- i - h 5~IP muon - c -— fi-’et of t i - n i  s snn pp Ii - ’  ti - - i n i - c o r d  its 11109 c - mi t  put -

Bmm s e di uq -ion fon -c se c-nm i m c  n - i - ’ums c ’s i n - n  min im - n i - ’  n - ui  I o t i t p u u t  t im n’ough 2)) 21 1 , d i m ’ i- ’ t ’s ions
m i - ’  oxpi-’ct ei-l to i - i s o  to miho t i t  2.  5 - 2  - 5 t h ousm in i - I  aen ’c - f_ S c ’ t , an I n -ncr --misc  o l ’

m m ho u i t  1 8 5 — 2 1 1 )  Imer c i - ’mn t  - I ’ iu n - ing  tin ’ smunc 1909 —202 1)  int i - ’ rv um l  , dc~-i l c t  l u - it - is
shou t l , i  cl im i th to m u p p n - o x i m m u u i t e l c ’  ~$ $—5 )1 5 u i c ’ m c ’ — fi-’i-’t , m in i  i n ’ucu ’ i- ’ u m ’ ~o of ’ 130 — h o ) )
pe r ci - -n nt

b’ t ’o c-ct otis of m i - m t  c t ’  ni- ’i-’i- ls - -both  d i m - c t - s  l ouis m i t t )  i-lc’i- i l u ’t i o u s -  - flln th i c
i - i ro i - l t ic t  i s - m m  of I nch i m ’ i i - I u i m m l  n t i n i - ’ t m t l  commn mno i - l i t  ies , t op c ’ t m m c ’m ’  n- i ith sun mi tm m mmm’ i es
f ’oi’ t ime \ ‘ i- ’ u t n~ I1 ~8)) , 2 0 ) 1 1) , mit t )  202 ) ) , m u m _ i- ’ l i s t e d  i m u  t u m b l e  1 1 .
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I mtm n i - h  n is i - ’ h i - ’ u m u i m n c r m m h  i m m d u u s t u ’c i t t  i tPI ,\ 5 is  m m vc ’u Y sm -mm ! 1 fu’ mmct  i u i n  of
t o t u m l m e n - u i - t i-’ 1u t in - ’ u u u ’ i-’ut. I m  [tInt) , um n m ’ o t ’ u m l  i n m c h i m s t r y  l m m u i-I usc- um m um m u m m t  c~ I
t i - - i  2.  - 1 t i m o m m s m u n d mmc u i - - s .  hy 2 021 ) , 1 mu ci ~ ~ds am - c’ i- ’xp c’o ~i-’i - b  0 sum e I i  to
muh om ut 14 ~( 1- I I . 2 thot u smm tncI  muc m ’ i- ’s , ui - - p n ’i-’scm nt ta g muho u i t  mm I 5 1 1  - i i - ’  re- m i t i t - i c  i i - ’ u m ~-i - ’ .

11 n’o j oct ic -in s of c-st i i - m u m t  c’ i -I I min i - i u -nc - c -Us i ’i - t  t i  m e i t 0 c l u e t  io u n  of m ionnn -m i - - t m m l i i  c
m : i m ni -’n m m l s  for t i m i - ’  r c - mmu ’s 1980 , 2000 , mum -ni - i 202 ) ) mit - c - I isti - ’d in  t u m i l i - ’  13.

I m u m  Ic- IS — ) VRI 1 ,\ 5 , I’ i - oj c c t  i - u s o f i , m iun) [iso :cei-’i-ls
Ion M i m i c - n -m m ]  Rc sotum ’ces , Ac u e s

Conamtoi -l i tv Pn -o l oct  ion 19( 11 1 198 )) 211 0 ( 1 21)21)

Nomm i muetm u l  l i e  t m u i n e r u n l s . . .  i 1 rogru m i mn -A.  2 , 41)0 4 , - I n >  8,90)) 14 , 000 5

I ’5 n’ogn ’am — B. 2 , 10)) 4 , 131) 1) , 11Ol )  1 1 ,2nD

I ’o ta l , a l l  m n i n e r m u l s . . . .  P u -o gr mu n -A.  2 , lOt 4 , 100 8 , 10 ) ) )  14 ,001)
P r o g r m u m n - l - . 2 , 400 4 , 13 - i )  1) , 000 14 , 21 ) 0
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MI NLImtAl. RNSO)_ i RCP b-tAS h .

IVRI’ \  1 i s  in m-io!’ th ’m wi -’std’nt-m \li ss is sin p i - i t  i s  -ion ’di -’ m’od hy i-’on rn t  ic - s
in - i  , \n ’k m mn sums uun i - h I - i - i u u ’m s i u u m m i  on t h e  mi - c - st  ( u m l o c i g  t in c ’ M i s s i s s i pp i R i v e r )

‘l ’ennes scc’ cou mm nt i c’s on ti n c ’ n - mi -- it - t im , m m nnd  ‘- T i ss iss l i m p  I coun t i i-’s omn I mi - ’ i - m i s t
m iu i i - l south - h ’hc- 2o eotuu t I c’s i n - n  t in e  mi — cut  mu u~i-~ m is f ’o 11 ows

Ri - ’m - ito ;- i I s sm iup u i - ’ n u t  Stun (‘I omi - i -’ r
Rol im ’ m t t ’  b u t  f ’uu ’ i ’c -t t o  ‘i ’ u i l  l u u b u u t t c h i c ’
C m u l h o n u i  h , e I’lo n’ i-’ I m m l i - ’
(~m m i ~u - l I I M mi i - sb - mum I I  ‘ h un i cmi
I ‘c - ium i o u m mut I ‘mt mi o h u t  l i t - n ion
Ik ,’Soto f o m i t o t o c ’ t tum t ’u’i- ’in
(~t-c m - mu t d m t  ~m u i  t i - u n  1 \ , m s i m  i m l g t  on

h o imm uos  S h i r t  chi -’m’ l u l l  l 0 u i s m m : m
1 ) lL ’ u u ’ i n u ’ i--m Yut:oo

Oi l , m i ) gu ms mu t’ c’ 1 - i - m’ o i - hui -’i-’i - b 1cm l I m o  s o m n t h c t ’m n p m m m t  cii ’ t ine u c ni-’um . Peolog ic
cor d i t  I i - is m m m c ’  f ; m u I ’ i’ u g h  i i -’ b c  oi I m ini - b p ums um i - ’ o i u m m m u i l u m l  io n s m n - i - i n t i n m s u t n i - I  i m t o
t im — ’ c- c - tn t  i’m m i  pmmt ’ t  i - I f tini - ’ um ui - ’ m m . I n g n i t i - ’  d e p o s i t s  e x i s t  im ’u t h e  s o m u t i n i -’t’i m
umn kl i-’ u m s t i - ’ m - mm ‘ m c I  s , m u ch t i - i n -  1) 05511 - il -’ f t t t n t ~c’ do m’ i- ’ lo j ium uc’n nt  s h m o u t l c l  h - ic not i-’i-l .
N - i - m n — I  u i l  l i e  i m t i n ’ n u m l s  m m t ’  I - i t ’sl cht t i -’i-’ i-l inn u thot i t  tn o — t b m  i t - is o f ’ tb - ic ’ 2n i-’ou im ’n t i i --s
i m i t b m i -’ u n t ’ c- m m i n - i  m i t - m m ’ 1 menu r e u n t ’  . ~k ’t m i l l  i c n i n - mi -’ m u m  l s  u t u ’i-’ u -not h i m ’~ciu tee d in n
t i m i -’ u i - - ct ion , u um i -I -t c ’o I c i i -~ Ic  co ui - b I t  I om - n s clii - u - mu - it  fmmm ’ o c tbn c  I n occt it -u -on ee .

M i m - i e - m - m m l  h tm u i c - l s

N t  t i - )  l i - ou m u mm m ii - !  ,\m u t u n m u u  i Guts
Most c - i l l  mim i - I  c t , ms  1 - im - cmi - i m i c c ’d in  Miss iss i l- i l_ i is  m ’c ’cot c’red ft - an n t I m e  t icr

of eoiumt i _ - s  t b u m i t  n u m b - ’ ti i  t he s o m u t  u ’t ~m - m o n o -t h i  n i - h  u f  t in ’ ~t : m t e. i’ rc ic it ie-
t j o mi i i i  IVR i ’ , \- I i n u m s  b - icon - i  I i m u u i t e d  to t b u c  m m m c m i ’ s sou i t i n e u ’ m m i - m o s ( Ol - i d i t  m i - ’s ,

ti - h i i — l i m m m i - ’ i n n  t b m c  numi i - li -I l ‘— tin i u- cl oI~ t m — ’ — -I t mt o - I Io~m’i-’vi - ’ m ’ , t hi-’ Ik ,’ sh - mm m h - i m is in
u iwhc u’ l i c ’s t i - me \ s d ’5 t  - con - mt  t m u l  p u m d t  - i s f  t b m i -’ um nom u miu i i - h , c - i - i mn t u n i u n i u t g  i-tn t o  20 , 1) 0)1
fi - ’ i- ’t of sc ’d i m nc’ tu t s  , it Inm is um i- too -i l  po t i -’ u m t  1 m m  1 f ’o n o l  I mimic ! guts i-Io~-io s I t s .
hin f o r t mumi u m I c ’ ft , t i m e  c m - is  t of i - I n  I I  i I m p  c \ f l I  oi - u ul  i omu u i - cl Is i u n c m ’c ’ut s c ’s a l m ost
gc-otinso t m ’ i c m i l Iv  w i t h  i - Ic - p t in  mimi — h , t im i - ’ t ’ i -’ l ’i ’ u i - , I s  mm n i - - gmu t  lv i - ’ t 1m i - ’t o t ’ 1cm i-’ \ l i l o n - —
mut iom i  pn’o gnm m n m m s . ( ,\m’c- n u t t d ’ c l i - - p t i m n h  m u l l  m i - o i l s  U t - i l  h i - - i-I l u - u  M i s s i s s i pp i i n n
n - eec -n t \ ‘ c ’ u m n - i mmm s  I - i -- i--mm i n n  ‘,\ci--ss f 8 , > > ) )  l i - i - I , e I 1 m : u ! - i u m  t i - ’J i i  t im  um n m i t  lot r i l
u i u ’ i-’ t ’ . m u ’ of mm l i t t l e  los ’i- t h u m m n  ~~, l l I L l  I c - i - I  - I

Spc’e i l i e  m ’c’sc - t’vc u h u i t um ( ‘on t ) , h \ - - I u m t c ’ tn o t  m m n i  h u b  i i - ’ , hun t  ui ~ o f

ft-i- i- ’ :i- I ’~-n 51 , 11 1)1 9 , l m s s i s s i p pi  b u u t i - h  p t -om ’ i-’d m - i- covc-i-m m i - i I c  nd’sd’n-vd -s of Sm o )
m u l l ton b u t t - t i - - I s  ol  c u m u l i - ’ n i h  m mumi - !  1. 1! t u ’ i l h i o m m  i--ni h I c  1 i - t  of  r m , n l m u t ’ m t l g u t s .
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l i m o  I on - i- - i -  Mi  ss iss l pn I Ri-- g j o i n  h u m i d  i - s t  n : iu ut ‘ i - b u ’ L ’~~l l m n  n i -  i- ’s of  1 57 h u h  ion
l u i t - t - i-’l s  of o i l  utn ui - i n u n  t c i  11 l i - - i c  e m m i m i c  ( ‘cot of g u t s .

kin I up t i m d ’ pi- ’c i  ni - I 1 1 ) 3 ) - i -  ( 9 , ) c i ti’ ,\ 4 ~ t’ Oi - II t OI ’ i - h u m e - i l i n t  I ‘i- - n - i- - i - - u t of t - i c~
cu-m u — i c ’ - i s j  I mi n d 0 .2 pc ’ u ~i-~c- n i t  of ’ t i m — ’ un it  u m t ’um I gu ts  u uu  t i c - t i - ’  n s i - I .  \ s s m m n m u  i n n  ut
s imu u b l u m i ’  s i m m u r i - - of  t b i i -  t o t u i l  i - s i  i u ’ m m u t ~’d n ’c ’ s o u n u ’ c : s , lt Ri ’ ,\ I i - i s — n h )  i uu mme -

m m m I - i \  1 :1m m i i -’ l v  53 1) m m m i 11  ion l - i m u t - t - i- ’ Is of oi I m m m i )  1 .0 t i - i l l  I on cmi: - ~ c I ’i- ’i- ’t o f
g m i s m - i- - : : : um i m - m i n p  ( t u m b l e  5 ) .  i~t- u s i ectc’d t l t , i I  S t  t i l l s -m t S l u t - I t t  t I y ’ c - i m n l u m  2020
n m m m gc’s hetui - i -- e u i  20 )) m i unc i  23 I ‘ i i  I I I  on h u m n u o  Is . ( ‘ u u u m m m l u m t  m y - ’ g u m s  i - n t  ~~l i
t h u - c n i -3 m 2020 n i - a n t I )  hi-’ a mumu uxi u miuu uu of I - i b i l l  j on emi l - i c  f e - e l .  u i - ’  o i l  m m n l
gums  t ’oso m ncco I l u m s i - - , t i n c u ’i- ’ I o u ’ o , Sc ’Otfl S eum pa l i lc ’ of s i n m lm’ l - i n t i I g  pr c - i i - Iu et  ion
i roi i- S et i c n s  Gm m ’ c l m n i -t i m 21)2)).

Nomum mmc ’ tm m I l l  e Mi nnet - um Is

L l u m v , Sm u i wl , Gm - mm vi -’ 1 , m u m - m i - b  u -~t - i - m m 5 -
- - L i n v i - , s:mu ni - 1 , ~dT~h’ g r u m v o  I um i - e  f ’omu mu i - b  t im m’ ommg i m o 5 n t  mmmcii - i 1  I ic ’ u m ni -’ um .

i- t i - m m - i c l i n t  c n ’o m l i -  m i t - c  less c - i l m u u u s i n ’ 0 - i l m m c i -’ . i’i i-’ t ’ o s l i - i n ’ c c ’ l u i ~ i- ’ of t c ’sc ’ co um -
s tu-uc t b u n  t m - m u n ~~’ n m t l s  gc ’iii -’t - m m l  I c ’ is  u m ) c i - ( m u u m t d ’ to : oe t  fu u- i-’scc’iu nt ’oi-Im n ct ion
t h n’oug im 2 ) 121 ) .

i ’ l d , Sm N ’i ’ M I N ) :1\l ~4 - i l s i - ’ l  I l 3 m

> 1 1 1 , m m i i - h  g ,m ~ c - i m m t l l n m. I i  t hi - ’ s om mt N i - ’ n - i  p m m n t  01’ l tRI7 \  I m i d  w i d o s m ’ i ’ c ’ ut i - l
p u ’ ’ - i l u n c t  i o u i l l  c-i~m n s i  nm nc i ionn  t u i i m m c - t ’ u m i s dc’ f l i i c ’ ( m i -  mm n i n c ’ r m n l  i n d u s t r y  umet  i n to
l i - u ‘ h u e  u m t ’ i-’mm . S u m n u c i  m u m - m i - b  gr mm m ’ d’ 1 i s  pt ’s s Wici - ’i-l in  m m m muu’ i-’ I m m i i i  b n m m  I I ’ t i m e  ci- uin t  i i -’s
i n  t i n i - ’ I n c - m m  n m  cm g i m ’ c ’ m i  \ ‘ c u t c  to u m u i - ’i- ’t h l c , m l  i) c ’s ’clS - ( ‘l u n t ’  i s  p n - o i m n c i -’ I  m m
si-’vo rut I c o u m m n t  L s , i - most  i v  f ’ l n  m c m i i  coi ns1ui - u~ t t i - - i nn , m i i i )  s t o n i -’ i s pn -o dmi eed 1 n
R m i m r i - ’ n i  ( ‘Ol i m t t \ ’ . Li-’ m umc - nO i s  u m nmtm m m f ’u m et u m u i - ’ d  i t  ‘ \~m n m - m I  ( ‘o m u n u t o  ( ‘ i ’ l l ! :  l o c u l l  ly
J ) i ’ -i l i - I l  m c i - u ri i m c ’  u - ui is l i - m n i’c- p I Oiii l i-Ic cmi  nk o I s  -

s I l l  m ’ , m i m ,io of ’ m m u i u m i - - m m t h  I - i m t 1 i u u t  i n  ) \R1 1\  —1 i n  l Oot )  li -mis m t l m : m o s t  I S I S
m i t i 11  ion m u m - m i - i  u t i - i o n t  i-’i - i u u m m h  I v  d i m ’ i i-k- ci I - i o t m i - o i -’mn t ’uc ’l s  u tm nd n o n m i m u c t u m l  l i i -- u n i m i c r a l s

‘I ’ m i b l ’e 10 l i s t s  t i n e  n tu i une n ’, m l h - i t ’odh t _-t i o m n  i m l iii-’ mmm ’c ut hr couu i t iu oi - I i t v , u n i t
of ’ 1- i moi - Im i i -’t i out , i - j u m m t t t t  i t v , mi t - n i - I  m u m  I umi - ’ ( i n  i-- m u n ’ n i - ’ m n t  do 1 1 m m  m s  I fot  the  ‘‘i-out -s
I 93n , 1 1 10 5 , mit -ni - I 1 9 1 1 )  , p 1 us m u s t u m u m m m m u - v  oh ’ u j i u m m m n t  l i v  mu ni ch m u m  l uc ’ ( u - i n  t inc ’ ‘‘i-’au’s
19 3 0 - I - i t )  , j une  1 mis i m i - - .
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l - i !t)1. J I N I  I ’ i m ’cS OF ~‘iI ‘ i  R , \ l_ ‘(~~I ) [ J ) , ’ ! In  ct
\ 1- i - im RI i,,\I’i ‘ ) c \ b l ] t  Id ) L 1 i  N i l i l S

1’ t - o i  c-ct ic - i ris of i~ ii -’ n 5 I I ‘ u ’o i - iu c  t li-in

c u ’ ‘i - I u n ; t  io ui - ‘ I ’ i - - i l l  cmi  utmm s is i-’x’ - ii -’ctc’d t - i  i u t c u c - u m s i - ’ un h ot i t  250 p c - c o c c i
hr 2 u 2 - i 1 f m - s i m m t u i - ’ muoi -ic c i - t onu t l ’ u nt in - n 1 9> 1 1 - i . In  ml I ~- im - ob i ab i 111 0 , t ine s t m m t  is-
t i c , m  I :uc ’ t i m - i s i - I  m u s i - ’ i - i ( i s  i - l i - nc’ lop t im is c-st n m: um mt i - ’ i - b oi -’s nat i-ho j us t i c - c -  to t ine

s i  I u m nd pu ms  sot i- - r u t  1 m m  1 f t i m  is  mum ’ cm u .  t u t  inc  of m u l t i - u - mt I f u e l s  ou t p u t  s i m o u u l d
i m n c u ’ i - ’ uus i -’ f t ’ s s m u m  I S . 1  n u i l i  l i - i t t  iu  1001 t - i - i  I S l 4 . - l 7 . 7  m u l l i o n - i  1mm 2 0 2 m)  l u i l l  i t t
er - - - i f  l> ~n T i-I i - l I ru t ’s ) - 

\ ‘ , u  I m i -’ of n on tum uct  um 1 1 1 0 n i u i mi - - m ’ m I proc inmet loin i 5~~~u’ o-

j c ’c t c - i -l t o  g m ’om- I n c u r >  ‘i-’ ’ .3 u r u i l l  ion (~~ Sh 2 .5 - l7 .5 n n i l l i o m . i o t u m l  v m u l u t i - ’  of
m n n i t c - r u m l  p m ’ 5 I i n c I  ion , t iii -- n - i- ’ l ’ot ’ i- ’ , is pn ’o ‘ctcd to i m - n c t -i - ’ u m si -’ fn ’o uu > ~I 1 .7  m i l l i o n - n
in l Oot 1  to  ~ 2 n l . > - 3 !  .1) u n i I I  n i - ) n  I t - i  2 1)20 , mm l s o u i t  mini  S I ) -  t o  1 i l ) - 1 - i d ’l ’ci- ’i t
i u n c m ’c’ u m ~ i-’ 5l u un m n g l i i -’ i n t i -- u m ’ m u l  -

h ’ no I c -c t  ion i - bu t t  t t  fc-i r it - ni - l i v i c h u u u m l  u m m m u i - ’ t om l s  m u nch smu ruu : i u m ci i - s I o n  t i - i -’ y e mm n s
1 1 1 811 , 21 ) 1) 1) , , m i i i - b  2 9 2 ! >  u u t ’ d’ I i s t e c i  i i i  t u m b l i -’ 17.  i ) u m t m m  sr i- ’ pu -olce ti- ’d 1 n ti -me
‘0cc I f l e d  mmcm i t  s I ’ 9 t ’  i - b nc t  i~~n fa t -  i - m o m  of t imi -’ mmmi nui -’t - u i 1 com mu mnod i t  ii-’s , mmmi )

m l  1 r um I mn o s  m i i i - ’ I nn t i -  t in s c f  11 )1 7 i- li - ill mm u ’s -

‘ m’ s j i- - c t  i ons of 11:11 d ’u - mmu ~ i I mi ni Ycci-L

I i n c ’m ’u m l  i n - n i - I n n - m i n i - ’  i-~, m i  i- S m - n ’nc ’c ’ds i n n  0.R h ’ \  I i-c’n ’c ’ m int i - st im mnutt c ’ d 1 ,21)3
m m cc- ’ f ’c -i-’t of i h i m i - ’c~ ions u m m m i - b  398 u m c m i - ’ - - feet at ’ s k i - le t  i i - - i u i~ d i n n i n g  l O ot) .
\ u t i -’ n nc’o i -bs I - ’ s u n r ~r ’ ’ n t pt - -i ’ i c ’etcd u u u i m m o m ’ , m l  o m n t m o n t  t b n m ’ ’ mn c 3 m 2020 - i - i o m t l i - I  ci i nmu hi

to  1 .8 - 2 . 2  t i u o n i s , m r r i - I  m i - u - i -’ - t o o t  i - i l  d i v o t -s ion - is , m m m l i t - n c t ’c ’mt so c -I
’ mmhonnt  30 - 83

~
i- m c c i i i  . I ~ ‘r- I i- ’i i - i - im i s n i -- i-u n l i - i m i - I l  ; i u  l i -

s
i-

S I - ml l i - l i  it 8 1 >  - 119 )) umo ii-’ - f ’c-c’l mi n i
ur i c uc ’ mm s i - ’ o f 10- ) ‘3 pe u ’cc’ m m t  -

I t ’ s - i  j e e t  ions of ‘ - - m t  c - n r c - i - i- I s - - b c  t , m  i-l i vc - m ’~ io cm s , m m c I  i-ic-p lc’t lo in s - - Ion- the
m ’ t ’i - - i i - u m i c t  l o m u  of i n d i v i i - b m n - m I  m m i ~ m o i - m I  i-’ ls I : m u ’ c si - b i i  I c ’5 c m i - - h i ~~t i - ’ cb in  t m m b l c  IS .
togcth c’r u m t l u  s m n m r m r i : t n i c s  11cc t : u c - i - i - r u ns i r i S )) . 2> 1)1 > ) , min d 2 1 ) 2 )) .

i , m m ni -l mm s ~e - iv n u b - i c - i - u i  i m u i - I m m s - t i ’\ i n  \ :~I ’ \  4 i s  , m smm i m ui I F m - m id i on  of t o t m n i
m i e n - e m- c i m n  t i m i -’ i - i m i -’ m m .  ‘- i i  mo n . m I u n - t n - t  cm ’ l t i t i - l  m l ~ i- , n m c i - n n l  c’i-I t o  mint i - s t  l : l m m t  od
5.3 t i n o t u s u m m n i - l  m i e n - c ~ i n - n  191 1 , 1 . by 21 ) 2 ) )  , h u m t t i - I  m n- i- - i s  ex Iic ’et i--U t o  i u - i e i -o u m s i -’
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1110 15 co un t los u i - m i  12 put ni shn c- s In Gui -’ u m u ’ c- , n n t - c’ ums f o l l o n - i s :

,\RR ,Vc S\S I hot Sp u i i n g  ( u m l  dcc ’ 11
\si n Icy i c - f  I’d’ rsoi Lu it mu mom u in
B’u - rmi - I l or I in l e o  In  I i i  I ou-n i- ’
Cm i h h ’ o umt  Montgouitc-rm’ - m u nm t
(‘b ut u- i- i- \evmm )um - Ju icl ’ son
t : 1 c m - i-’ 1 m ini - I  -i ) n i m m c i n  it mu l, mm sum lie
I lull imus Fl Hi-’ I , i  neol a
1 )ni -’ ni - 11cm l o u  m )u m i e it  1 1 m m
Gm i r lm m n ci h ,-i)1I S1 1 H u n p  b io s
C cumi n t ,\m ’i-c’c ’ h i  es 0mm i ou t
I ienu - mj m s t cmi )  h i  at m

( ‘i i i  i - n ’  gut s i _s I - iu s: ii -bn ici - ’d t im m t H s o m n t  t m - i a — t i - i  i- i- is 01’ t i - c’ coun t ic- s m u n i - 1
p u m u - i s m i o s , r u n - m i - i  t u e  m ’ c ’ sou m ree cisc- , p a n t i e t t l n n l v  j u l  t I~~’ so m m t i r i -’rt i - i m m m t  of
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1951 ) . 2000, mini) 2021) mmic - listed in tmm l’sl e 21. l )mmtm i mum - c’ pt’o i ectcci in t i ni -’
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7 i s  i c uc m m t c ’ i-h i n  cc’ m u t c m m h  m m ci southuc ost  M i s s n s s b n p i .  I t  is
ho t i - i c’ u-c-i-i out I ri - ’ souu t ln n ci -’st i - i y  I , oum I si  utu - imi  mum - n i - I  0 l scni -Iic rc - i-v - -n i t - o f -  m i n i - i - I
eommn ti’s in Mississipp i. ‘l ’I d’ 10 e ommmt t ic-s in  t i m i -’ ru t - i--ru  m m m i - ’ m i s lo l l onc s :

,\c l m m n ui s L i u m  il - ion -n i-’ ‘tort gommuc’ u-v
, \ t t u u l m u  !:n 5 m u m n k  I u n  Vm’c-h i s t e r
(l u - set  ins Je if-’ u- si - mu Ic ilk 1 n sout

M mm cl i son -n

C u - t tc lO o i l  i - in n m i t m u n - u m l  gums is -u ’ i - - i mn eei - l  i n  , m n u o n n t  m m l i  t i - i c  i-’oinmut ic-s In
t i c  u t n i -’ u i  i n  mmcmv i - i  nc ’n nc - run - . $u n uum l b  c l m n m m n t  i t  ios of c I mm y , ri- mi ni-I , rim -ni - I pi ’u i c ’ i- - l
mire  prod u ced i t t  m u f ’onc c c e u r r t  ic-s for b o ut  I m u s e .  ‘l imo mm ’ c’ un possc-ssc ’s ui - icon ’-

r u b l e  gc ’o l o p i c -  cu - unc u t i o m r s  ‘or ol 1 m i n i  c u m s  m m c c r u ’ n n n l m u t  l o m m s  , min d in cr c m ns c - i - I
o u u t j - i n t t  t i n  m ’~- r n i -~i - i  2 02 ) )  is  i-’ \ - - c’ct i- - i - i . hi -’ reso m n n ’cc - u i -i- i- - fat - t i n - - nr i -’ n r u i - n c ’ t m m l  l i e
m m m l u t c - u ’m m l s  em i u - r c ’n t  l v  p i’ s s 5 l m n c c ’i-l is s t r o n g .

‘-I i  ri - - m i - m i  I m i -’ is

Pct i ’- i - i i — - u i - i - n  ru i n_I N m u t  m i t m u  1 I Smus
— - 

i - n m - I c  o i l  u u n nml  m m m t m m n r u  I gums  br ine hd ’c-il - l’ u S l U t i - T i -’i- ) inn mi -li -- s t of (l i - i -’ co m im nt ion
i m  n - i - -e on -nt y emu r s  , runt ) I mi -’ m m  i S  of t m - ’ i - s m u t h i n t  l i - m is m c ’ c - i - i v on’i-’i -l fm ’o n i - m t r u e  somuth
cost i- ’ n ’mu  c l ) u s t c - r  of c i - - in mn t i c - s .

R n - i t - n p  t b ti - - l t l 3 c m - t u 9  m m c c i  - i - b , bclr _ I’ ,\ 7 n ’ i- ’ c - m ’ i - i i -’ i- t - u b i - - u i t  1 - 7 ‘m i- ’ n c o m m t  of
t i n e  o i l  o m n t i - n u t  m i m i - I  0 . 1 p e m c i - ’ n n t  H’ t i c ’ g u m s  o u n t h m n n t  i n  t i - m o  ri-’g i o m i . I i  i t
eo t - i tuu  u m s  mu m m u u n ’ u u  I l i - - I s i u r u u ’ c i-i I~ I Ic-  rep l i-- in ‘ s m ’ i- ’ s o n m n ’ecs - I m u - m tm ’i- ’mm ni - o m il  i- I I tm u v e
m m i - i U , r u t  2 , 331) int l i h b o n  h u m r t - i - ’l s  of o i l  mint 5! 2 . 5  t n - i l l  b o u t  cubic  loot of gums
rc - mn ut i n - n i  n i p  ( t m m b - i  I i - ’ 3) - ‘ l i - i t :1 o t  m i - I  i- - n u n  n m ’s i - i u  m i - ’t 1 m m  t i - n  r c-iuigi u 202 0 i - mt  t u m i -’
h I  g l m r r m t  - - of - n n t  I - i - m t  c c i i !)  Iii -’ , m n  o m i t  I , 5 i ) 1)  mini I i i  on :- - , mri ’c’l s . ch il e gum- u
- i - i ut t h m m ut uc otm i d 1-ic- um h onut 0 .3 5 t n - i l l  l i - mum c m u i u  I c  k - i- - I  - I ni -’ c-st u m i - u m u t  i - i - i i-csonun -ec’
I mms c’ , t i mi -’u-c I ’- - tc , n i - p c i - m i- ip fl ti-- cu t n um h I c -  c i i  s t u b i p l y  I t i p  t n - ’ u - i i - I c - i -’ t  e~l s U t  i i i

t i  u’~- U p n m  202 r ) .

I 1 g m - m i t - ’
- 

i - c o u n t  I nuo tus i - li - m m - i  -s its ol ’ 1 1 g m - n i l e  o~ i st i mu t i - m e  i - c - i - n t  rum 1 - M iss  i n s  i~-ip i
t i c -c of c o u m m i t i i - s .  \s bn i  - - t u n e r  m i m i - -mi s  - i i i  t i c ’  l - i -m’; i-’r ‘-l b s s  i s s i p m m i  i-i--i- i c - m t .
no i-I cc -c- i io n ic - m i t  i s  

~
‘ u - i - i  oct i- - i Ion - t i - i - i -sc ’ cli-’pos I t  s t i - n  n o u n — in ~u ) 5 : u )  i n  rim - ny

i-i-u ct I c m i i  i - m n  m i t - c - m m ;  ln unsc - ~ c’ u , s m - i m m id-  U t  I I i  m l  i 0mm n i t i -  u inn t I i i -’ I s C i -  n ‘- l b SS ui - i -s ‘j i  j
t i - - i - m ci - n i s  q u t i  t i - I i  kn _’I  v — Snc’e i l i e  c I i - ’ l s S  i i i -  1 - - i — c — r i - u t  i n n t  -— m - m ’odi - i-’i hom

ti - I  1 1  hi-’ i- I c - t c ’ mi , - r l u u u ’d hot  :~ - iv i n c - u ’ - m m — i- ’ 51 knno n lc ’ i - bg i -’ c u t ’ tint’ \‘u u ni - e n - ~ l i g n i t e
i i - i - 1 - i s s  i t s  i - m u - I  - i v d c-ne I l p u  mi - u - i - p  i o u m m u  I i - Ic ’ n n c m m n i  I o n  t i n , - 11  i - mt i t  c ’ i - u s  m m  i- u i  i - m i -- n i - u l

‘u i - I  mm md b 1 - i u s s i I u I Y  i - m s  ‘i- ’c ’J m u u m m t i - ’ n i , m I  f m - i c  u~ n ’5 ’ p i o n n m m l  cmm i - -u i - n I e m m h  m n m i n m s t r v .
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Nontuet m i l l i e  M i n c ’n - mt l s

C l m m n ’ , Smmncl , i- un i - I ( ;t’ u vc ’ I
8 unmm I I  um i muounut s 01 e I n n  , sand , mmcl g u -mi n i -’ 1 mi n i -’ p i’odcmec ’d in - n  t i ne  region

to s m u t  i sl ’v loc m u I need s - ‘i ’itc - resource bi mmsc - is runup hi-’ to inc-ct t in t ’  muuo do st
vol mmm c o f~ out put run t i c - i  l i m i t  c-cl t i n  n-oi, ig h 2 1) 2 1) -

1~kI i Nh M I Nhik ’\ L h u Rdi t , IC ’lS I ON

bmw -  pi-’t ri --i l i -- mu m i ni-lust rn mmc - eou ru t i - -i-l lou mu l m out  ~ 18 mml i 11 iou-u of the
m mp pr - i,i x i u m n r u t c -  t o t u u l  850 utn i I I  1 0cm j u n  n n n i n i c ’ r m u i s  i - u m t b m u u t  in - n  1909 . Sr m n c ( _ gi’ mmnc - 1
mini -I c- i n — ’ imu rm i - I c -  n i h - i  t i -nc -  i c-nnru i t - m i n i -  5 percent of va lue  of mmmi micra-i p rodmu i -’t iom m -

‘i ’m mi u  L’ 25 I i s i s  t ime  m u m i t ’ue rr u 1 p rod uct ion in  1VI-IP ,- \ 7 hv cotumuo cl i tv , min i t
of p - m ’ o clm u i -’t j oin , c lu mu - it  i t i - ’ , run - n i - I  c m l i  uni -’ (in cut’r c-cmt d l  1m m -s I fat-  ti ’ue i -’ u ui ’s
197- cm J U i ( u 5  

, mini ) 1909 , min i - I s uu mu n um ui’ i :c-s ( ( um mn t  I tv m u m - ni - I  t - r u l  ui-’ Iou- t n r c - i - i - mn u-s
19 50— 119 , i m n e l u s  h i -’ .

P RO .J i i-L ’F l ONS OF I—Il NI - ft -U , 1150i )t >L ’I ’I - i i\
,- \,‘c l i  RI I L-V1 ’Ii ) l~’ VFl iIr _ ,-\N1~ L-\NI )  Ni,IIDS

I’ m - - i - i l  c-ct iou -in c -I ’ MImic - n - mu 1 (‘roi-Imuet i o m n

ht  o m m c i v  mitocl e rmutc ’ growth im i  int l m i - ’ - mm Is  output  t i m  rou gh 2 ) 120 is Ion-c-seen
ion’ NkP \ ‘ 

. I i i  mum - n i - i guns shoul  ci mmc mi n t u u  in  t b m c - i r  c l omm n i m u - u n i t  pos i t  ion th’u n - oug im —

out tine p et - ia) .

I t o - i c-ct i ou-is li-n’ i ni-l i v i  c lu ir t  I nun nci’r ul  s mmcl su n m ui mtm mn’ uc’ s fa t- tine \‘i-’mi m ’s
1981) , 2 n > l ) I > , mini - I 2 92 1) mmmc ’ 1 is tc’ i-I in  t u m b l e  29 .  ba tm u m m u ’ i-- pro i c-eti-’) in ti -nc
s i — c - c - i  Ii c uu nm i t  0 pro d u ct i ou-i foi- er ic - i -n  ob ’ tI’ue m tm in c- u-mm is , mmcm ) mu 1 c- ru Inc - s
mmre 1 cm t e nu i~ o f ’ 1907 i-la I i r iu ’ s  -

I’ r o b  c- i- ’ t Ions o1 IV um ten mu n ch I mini - h  Needs

l V u u t  i - n ’ m i s c - 1 t  (\kP \ 7 1cm 1909 ine iui -I ed mm mi c-st  i n - m i t _ -i -1- . I i ) ) >  mmct c ’ — I’oi--t
o f i - I l  m i - n ’s ion s mm mi )  4 , n l i - n m  rue - n - c - — I’i-’et - i - I ’ i - I i - ’ j - i l i -’t l ocus - By 2 1 ) 2 0 , d i v e r s i o n s
u i t ’ c ’ l ’n ’O)i - ’ct  i - i - i I s - i  i r u c u c - m m s c -  t c) 9 ,900- 12 , 20( 1 mie n - i-’ - li -ct , up m mhou t  1 - 1- 1-200
i - i - u i - i --rut - Pli--p iet  i o m n s  n _ oulc l  p r m n’ m u l  Ic- I t i - m i s  im ’m c r c -m ms c t o  9 , i s t i l l -  11 , 111)0 m i en -c - -
Ic- i- -I , m u ris e inn 1 n _ ’  same pi-’r ec ’ntmu gc- rmu ng c - mis d l  ye rs locu s - ‘- l i - ms t  o I th i-’

‘- smite n ’ i s  > n s i -’i iuy t l i c ’ 1 m i - - t  r o i o u u m n  i t -ni - lust  i’ , 1- r iu t e  i l - im u l 1 i t t  s c - eoih l m mn’ v
t ’ - ’ i- - - u . c ’u - ’- ’ opc- r m mt  bo nus m i - h i - - u - c- i n n  tc r m t c ’ m’ i s  in _ic ’c’tei-I i u n t - i  ol l ’ i u e r m u - t t u g  s t u ’ r m t u u
t mu - mm i r ’ n ’ m i - ’ m n t  m c i - i - - i c c’ u -i c-s.
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I’ t-o b c-ct i c-m is of n _ m i t c -u ’ i - li no u-s i cun s mu - ni - I i-Ic -p le t  iom s lot - t h e  pu -acRid i o mm
of I t - ic!  i n i  d u u uu 1 m m m l n -mi -’ u m u  1 i-’c iunu m uoi - I i i i  i--s mum - mi - I  s m um u u ) um u-’- ’ tot m m Is  li--it - the vc’mm m’s 1980
2001) , m m ncl 2021 ) m i m i -  I i s t c ’d 1 m m  t u u l s l i -’ 50.

M i m w ’ r m m l  i n h m s t rv l r t m ’md muse i n n  tc RI’ ,\ 7 is  cmc ’g l  i g i h l c - .  In  1909 , rmpp rox i —

mut a te 1c’ 800 r i o  u ’c’s mi -i -ms u sc - i - I  , umu n cl f n m t  ltu -c’ i — i -’ i s  c’Xpc-e t i - i  to I t’Ic-rc ’mnsc’ to
u m b o u m t  1 , 100 — 1 ,0 51) ruem’os  h - ic’ 2 1)2 1) , m u 7 5 — 1 0 5  l ’~c’t i -’c-m nt i u m c ’ u - m _’ml si -’.

Pro~ i-’i- t icun i s  of c-st u i - m it  i - ’ 5! 1m m — I n i i - -c c l s I c - u’  i m n n m u i - - m ’ m u l  ini - lii s t u’c Ion’ t lu c
vc’m tu -s i l l S ) ) , 200 1) , m um - ni - i  2 1) 2 ) )  m m c i -- I j s t c’d 1cm t i - m m - l i -’ 31 -

_ i~~~l _ i ~ _~_ _ ~—~-~- -~
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I’u m b i i -’ 31 - IVir _ I 1 \  7 , Pu-a l i - e t i  on -ms c I I mm ind I l sc - Needs
lo t’ Ii t ic ’ u- mm I l - t i -’ scmuiu - c’c’s , ,\c ui - - s

i- m n u m nmi - u c i I t y  11 m’o ji - ’ i-- t  l i - inn 1909 1980 2000 202 0

I m i - I s  b u’o ,t mu unu u — ,\. -12 1) 51)1 09 1) 880
m u l 1 m’ sg, n ’ rm lmm ’ I t . - 12 ) 1 5’h l 800 1 , 040

coi - n i - rc ’ t m m I  l i e  u n m bm ie u m u l s  P m ’o g u’ i - m u n u - \ .  5 1 11) - t I M ) 435 555
0 !‘ m’ s c u ’mui m m — B .  3 m t m ) )  -13 1) 7 - 1 1 )  02 ) 1

b o t u m i , m i l l  u m m in n _ ’ m’ u m l s  P u’ op u ’ u u n u - \ .  511 ) 91 1 1 1 , 125 1 , 115
1km i Iogu ’ m m r i - i ’ I i . S I t )  1 , 1) 1) 1) 1 , 51 ) 1 1 , ( u ( i ) )
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Im Ir _ P ,\ S

‘ I I ‘~_ ! i - k -h i ,  K! Su ) 1Ibr _ Ll i  B \ SiI

- I ’ ,\ 8 - m u - b  5 1 i ’ S  mit _ c el i - n i - t i -’ nc- c um hou tt t h i -  c i t  c’ ol  i t m u t o n t  ir _ omug e , 1 m m .
I t  is  u c i u - i - h i -’u-i--d I u v s i l i t  - r u t  5 mt’ o.m I i m t c i s l c’s atm t i m - - c- , m -i - t , s o u t h , m i m i - I  n_ i -’-i - t

mi ni -i by \ l i s s i s s i p I u i  c o - u n i t  i- -s cumu tmm i - - m isi ct l m. ui - ’ mu - c ut Is c U n i - u m ~ n u sc-i-i of
11) i - - i - m u - i  shni -’s i - m i - u i - i  I c- - m m m i )  m m i s  Ia I l u - m i - u i-

1, 0k- I S !  \ c \  h I - i c ’t ’ v i l l c ’ N . B m m t u s n u  i-lo utgc ’
\_-u ci-- n n s  i - mn I , i v j n i g s t m u t t  N .  ( - ‘ I  u e i u i u t u u

I .  h u r l  um i - s n u i- - l 4 o m m n t i -’ m - i - n m n c’c M I -  1551 11 11!
I i- - l i e  i u m m  P t  - 110 1 c’uu um ,‘i- iu i i t i - -

I mm ii i - i , mi n i - i - i - n

b 1 d ’t n ’ - Ic - n i - n  U ~n l imi t r mi -- i I gun- u is pm ’ s - i - c n c i -~ l in - n uumos t i- m i  t i c - “ r u m  sIn es inn )
m i  \ n i - m i  I c -  m ’o m m m i t  cc i- r i - , !  u r n _ I  u ’ m m v i - ’ l  s ’ u n t i - - - r t  r iI s is n -i - cs - i t -i- Ic’) inn i n m o s t  c~f tn - -
‘i - un l i - l I i -’5 , m m ii i - I  mmm ’ s - I l umm i - ’ - u - ni - i sum i t  m m m c ’ nil so pn ’s s slu n c i -’i-! in - n t ui -’ I - i - n m  l i - m i - r i - u
imo n t i - i -mu of  t I t i -~ - r u ’ - - m . In -  - 

— - n t  l ook I ’— - m ’ t i - m i -’ pck t’-i 1, - n m ’  - m i - n i ’  n - u t  t ’m ’ I s s O t  l i - i - i - i  st i i - ’ -

l h n _ uc ’siu m n n c c ’ I i - i~ c- ‘ ‘ I mu -  -i- m i - ic - t i - m i  1 I c  i - u i  i i d ’ t ’ni Is is vc’u ’c ’ I , m c o n o U  - 1- - .

I mu c m n  I i - ni - ’ I i--

I ’ c ’t m ’ s - l i - ’ n n ,
I n i - l i e  i-n I in n s hc- c’mn m i - - c ! m u c i - ’ cl n u n  l u u u g i -’ s~m m ~m n i - t  i t  ic - s  i t t  m i - - cc - i - i - I  c’ ’ u t ~

i - m n I t l mi -’ ni -’s t d’ u’ r u ‘ - , mc I - - I ’ t - mi - ’ i - u n ’ c ’ , m u - i , m ’  ~ U - m m  t c i i  I t  ci- ! t - 
- 

-
, - bum I S ol i - i - u ’ & i m l t  h u n t  -

l i ii m l m i -  t n m c -  19 :~u - 0 - m  :- - i- c m ad - ‘ S m - u ’ - - ~ n n ~ i- - i - i  - s n m t  2 .  7 pd’ t ’ci - ’ nn t u) I ti ic ’
o i l  i - unit 1 - n nt mum t i - m i -S u - i- p u - ‘ mm. \sson -, mmi i - t hi - n i- Si ” n u I - r i ‘~ i ni - ui - - - -1 I Iii -’ - t - r
u ’ o p i o i n m m l  i’ u ’ ’ - i u i i ’ i- ’ i- ’ e,\t~~l - - - j un t i - b  , i t ’i-’,m , ‘ I i - b ’ \  s m s - i i m u l , l  i - i - m c -  n b c - i - u t 5 , l1 )

u m u l 11 i - - m u  H i - m c i - I s  u I  c m - i - u - l i -- - i l l  m ’ i- - n - u , m m u n i m t g  ( t m m h u l i -  5 ) .  m u u n ’ n n m l , r t  nc - c’ s ’ m t ’ i - u t
ti m t’u - m ni - - l m 2021) n i - m uni l i-I hi -’ mm p p - - .~ j ui - u m mt ,- i v 2 , 5 1 ) 1 )  m m m i I i  t o - m i  f l 5 m t t ” , I s , cc- ! I n m t - U i n n
t lm c ’ c’st n i - i - m i t  c c l  t - i - t  i - m b  u ’ ’ s o nnce c ’ .

N i - m t mi t- mm I ( l i - m s
‘lost - i d ’ t i n e  o i l  n m ’ s - I i - n i -’ u m u c t  m m t ’ t s r m i - 5 m m i i  \ n i - u u  t c ’ s - n d  a l s o  t ’ c-ei-’i u - ci

i -mi s i n t l - m i t  - \ ‘m m h m n c -  m i t ’ t ui - - n n m u t u m i - m m l  guts -u i - -du ct i - m u  I t n u c l m t i b m m p  m i umt u i ’ n i  i- i - ms
I i q m m i i - l s  I h u r t s  i n u c m ’ i- - m m s c ’ c I t n t  i- c-c- i -- ni t  vi -’ m m t ’ u- , b u t t  t ’i-’ m u i r m b m n s  i n  t i - U i -  s In. m : i m\s - 1

Ui -  l u-a l c - uit tm m u m  I n n s ’ - ( I mn t mc’ h u t  i-- I l i t - i ) )  ‘ s , o u - n u c l c ’ a m  I mu e cO uu i t  i- ’J f c  , m m  - s ) i - l t
I p c -n ’ci - ’ m m t  i - u I t ni - - i -s t  u’ s - I  i-- t u u  I n u c l u m s t  t -v ‘ n c - mu 1 t ic ’ m l  ‘ - r u t  j~ n u t  -

c u l t  m u - u t !  gums  p u ’ s - U b u m e t  h - in i n  N I ~P, \ S u u m m u o n m u m t i - ’cI t i - s  s I - u i - m t  1 . 3  p c -n i- i - i t  of
I ic’ u’c’g i muuu ! I - - 1 m m  I i - l umc I cup 1 97 - m i  i - P . ,~ssm - n - mi mug li - i -’ - o ut I - m t to hi -’ i - m u m  i in) l e n t -
t j ot -i u I ’ t i c -  u i - s - m n  m c c i -’  j s s - t  i- - m i t  I n t l  , m i h m m i i t  S t c i  I !  i an n c - t u b u l e  f ee t  of m n , m t  r u u n m l
gu t s  w o u m h i - !  u - u - i - i - u i - i  b u m  i t t  p I r m e c - ( t  m m l i i i -’ 7 - I  - l o t  i - i l  gi-t ’c - i m t  u - n u t  t i m  m ’ s n n g h u 2 ) 2 ) )

m i - a i m l i - !  ii - p .o t r i l l  i - i o u  c i i i -  I c  f’e’t , r~mimnt c ’wii m it ut - i c’,\cc’55 u u f  l i m i - ’  i- -s t m i - n i t --i
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i-esot,i u-c-c . ,-\ I thotm i -I n gc-o log i c ’ co n— I i t  l ouis ri m - c -  cc ’ m - f nmn o n - m i h I i -- i n  t h c’ mt n ’c’mi
mu u- i- - sout u-cc’ p u - a l— Ic’u ut doc’s sc ’c -nmu i -p u i t c’ !-iOs s ih  he he t n_ c - c-n 20( 11) mini -I 2 1)20 -

N on m m m uetmu 11 i i -’ M i tic -rum ls

C l m m v  , l iutuc -_, Sumun ) , mi ni-I l)i’m i c’c- 1
Smui ci m~ i11~~ u~

’lc”i-’T77c-~
”tmiT57e i-I 1u t imos t of thuc -  r u - mr  i si -nc - s , mini )  c l an s m m u c -

pr oc lmuci - ’cl m i  f1~~c’ par  islic-s on mu l mu i n v  sti -’ nm clv has i s - 1 , 1mm - me is produced in - i
Bni t cuni S i - m I n i - c’ Commi t tv mm mii - !  i s  tis i-’cI i t  tFnc ’ m i tmuu’ u u f ’mmet  u m n c -  i - t ’ ec ’m t t c - m nt for

u -c-i - i o m i um 1 mtc - c ’chs - , \ I  t honug in d l ummm 11 tv mm ccl n m c ’c’c’ss rut — c’ 1 oc’mm I pr o - i - i  Ic -tins , t im c’
m c ’souiu ’cc ’ h u i s o  1cm t m c ’ u ui’ c’ rm I s hc’ 1 ic ’cei- ! to he n i i - l e q u m r m t o  t i -- i sat is iv pro Ic - e t c - c l
ou t j m u i t  t h i rommg i n  2 ) 12 ( 1 .

Sum I t
Su m i t  is pt ’- i u clu mec - c l in ,\sccns t a m - n  mini -h I l - i c - i - c - i l  lc - i’ mmr I sIne s . The u-c-source

lim u s o is i n a muc-m i si -’ -

I’RI Si \ ‘b M I N I  , l i - \ I ,  l’R1 ) iflJC ’I ’l ON

In - n  u’ c’i-’e n nt  \‘ i- ’ u m t ’s t i m c ’ imc - t u ’ci I emcmu in - mi - hums t rv hums ru e eo um’ntc ’cI for mu b outt
1) r ’— - ui -’c r m t i - ut ’ t Inc c - n i l  mm —’ i - m i  mmd mu —’ i - u i !  i -n ut r~m i t I mi t~i-ti ’,\ S. 5 mm I t  m u n c h thi -’ con —

st rutet i ou-i m i - u n n i c’ i r m ls ut ir ik o mu m t i ’uc ’ n e mmtu m iu i i - l en -  i- i l  m n i n i c ’ n m m l r i - sP in e t  10cm . No
m mn e tmu 11 ic -  min i n o,,- m u m I s  mm u-i-’ i - it ’och m mci -- ci -

Tmui i ii-- 32 l i s t s  the  mn inen - m m I p t ’oc imm c t i ou-u i t t  l’-i’KP ,\ S liv eommuunodi tv , u n i t
of i m i o d i u i c t i o t t , c j u l m m m n t  i t c ’ , mind!  c’ m m ! n m d ’ ( i n n  i-’umr r em i t  do! m u - s t t ’oi t u e  cc- r i m ’s
197-0 , 1903 , runi - ! 1901) , rim - ni - i  s um numum u t -  I :i-’s i - h u u u u n n t  i t v  m i m i — i m i - m i m i c -  Ion- t i ne  vi -cm n -s
19 5 0— 09 , i n c - I ns ic - c - .

b ’ R L - J i , C ’ I ’ i O N S  O h - Mi  \ [ft-U, l ’ k O i f l i C I ’ I - i N
, \ , i - I m S I I i , , \ ’ I ’ i i i l  IV \ ’i I N  , \ N !)  1 - \ N i 1  N l i - I i l l S

h’ i ’o j c ’i-’t ic ’n’ns o I ’ M i m i c ’ m r m  I I’ n’cuc luc t t o m

M i u i c - u u m  ls om ut put t  iu  ) VbtI ~ \ S IS pro _ I c ’eted to i c u c i e n m s c  sl tmirp lv t in  u -ought
2021 ) - Sum it pr oc !ui i-’t I — t i  sbn ou li - I sinow t i ne un ost  p t - amion un ec ’dI in - i c -  u c m m s c ’  — —on thc’
0 r’clc- m of — 000 pc- rc’c ’nt - Cn’i ncli-’ o i l  oumt pm i t  s inommic !  l i n e  u -c -ri sc’ by as unmme lt  us
22 0 j c -  rm_’c’ui t , min k ! i t~ the i _ c - s c _ m m  ni -- i-’ h i ru s c ’  of ’ n m m t u t n - mm I gums rlronc’s to I-ic - m t n o n c ’
p r o m u m i s i m i g  t i t n u n  i s  i-’ u u m -u ’ i - - ntt lv  u m s sl num tc - d I , gums ou i t p u t  m m l s o  i-’- i m m n lci - i s c ’ m m u o u c
t h an 200 I mc ’ ued ’ mnt  i c ’ 202 ) 1 . N on i mmnc ’ tmm I I  i i -’ mmmi m i e u m i l s  m s  m m g r ou i~-i 1cm l9cm9 u i - nuu cic’
tip mm h i ammt  3) 1 i-c ’ m’ i- ’ i- ’ u u  I of the t m i t m u  1 c - mm l u t e  of ’ uni t ’m c ’ n m m 1 omit I mui t  , l — u u t  by 2 02 1)
tin is grou p comm 1) n-el—resent 35 to 11) pc -r i -’c’-tit of m m m i  uic ’ cm l mit ’tc’ rmm is oum tpmi t

SI)
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I’ u - oj c’et i o uns f ’ot - i um i - i i m’ i c l m m n u l  m n i m n c ’ t ’ umls  mu m - ni - i  s m m n u m u m u m n u - b e s  1’o u— t i n c ’ i- - u r ns
19 81) , 201 (0 , mit - n i - I  2 1) 21 1  u m t i -’ 1 l s t c d l  1 u t m i h l c ’ 33. i u m m t u m  mm ci - ’  p m’ s - _ic- etc- i  ii t i - i - i - -
spc’c i  1’ic u n i t  of pu ’ m - i i - l u u c’t b o n n  ( ‘m u m ’  c-Oem of t h n c ’ m n i um i - ’ u u m l s  , rum - ni - i  m m l i  c’ u m l m m c- s m u m - i- ’
iii t i -- nun s at  19o7 i- li -i l l i - u - s

P n - mu oc t  l i - mn - ms of R nu t o n ’  m u - n i - I  I , m u n m i - i  Nc -c- i-Is

M i n e u m u  I I u t i - l mm s t  my n _ i - t i -- n’  nnc ’ c’cis i n n  I\ ’RP ,\ S n u i - u - i mu n n n t c ’ d  t o  n u l - io m t t  3! , 2 1) 1 1
micro — I’i--c’ t of i - l i v c’n ’s ion i s m m nn d 8 , 5 01 !  mm cii -- — fec’t of i c ’m ’l c ’t bonus i t t  19) 19 .
1) 1 cc rs i ants mit - i-- p n ’c-ij c-ct d’i-l to Inc  m’ i- ’mms c ’ to I 2 1-i - 1 cml t h n o u i s u u n c l  mm i -  n -c - — fc i-’ t by
2 1 ) 2 1) , mm 300- - ) 3 i )  p c-u ’ec’ nnt I utc m ’c- uusc - - i k ~I m I c ’t bou t s  mit - c’ i-’,x I - ic ’e t c-d to r i s i -- to
3u)~ 19 thousmu ncl 5m c no - I ’

i- ’ i- - t  l i - - n -  a 571) - -1 91) p c -u c -en t I m u c u’c’risi-- -

i’ m ’ c m l  i--ct I ants of ni - mit  c -u -  i - h i m - i-- u - s i ants munnc h dc-l i I c t  bouts  for t ine product ion
cii’ I nch i v i  c l urm i n m m u u u c - ’u - m ul  cont umno d i t ic ’s min i - i s u nmitu mmmu - v t o t n m l s  ( ‘i - m u ’ ti c’ \‘oars 198)) ,
2000 , m i mi ) 2 1) 2 1) run - c -  I i s t i - ’d b u n  t u m b l e  34.

l , m m n icl misc - l iv m m u i m n e n u m !  in i - imi s t n-v i n  lc’SP ,\ S is  mmm i m uon .  b u t  1909 , mum - i c-st I —
mu mrmtc ’cl t s , s t u ul  of 3 , ” 5)) m u e m c ’ s - m i - mis  i - s i - c l . H- 2 1)2 0 , I mu n d  ui_cc coul d  rc - mmi -’ in
7 , S01) -9 , 101) m m c c c ’s , m uh - iom mt  mu 1 1( 1  - 17 - ) )  pc- u’c i- ’ m t t m m d  u-casi-’.

I t - i s~ c-ct i ouns i- si c’s t m u i - m i - m t  c-i 1 mu nch nni -n_ ’cls t c s u ’  t ine  pro clu iet b on ’m a t~ l b  si i- - i- I
mmi i neu ’ m m l s  mi-I s u n u m n n m t m m n ’ i i -’mi- fcs r t hi c ’ “c mii ’s 111 81 ), 21)1)1), mum -ni - i 2021) um n’ o i i  s i— c l  i t t
t nu i m ! e  35.
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I m i i i  I c -  55 - t~RP,\ S , l - i t -a~ic -ct  i ons of I , m m mnci 1(sc’ Nc- c-is
fi-s r M u n e u’ mu l  N o s c - m n r i - o s  , ,\cm- c-s

Ca )m rn m a i- l I tv  Pro i c - i -’ t ion l1 ) cm1 ) 1981 2 1) 110 202 ) )

l ’ m n c ’ls ‘ u i - - i p m ’m m j n m - - ,\ .  8 7 - 0  1 , 1 0 1 1  1 , 5 1) ) )  2 , 1 1 9 1 )

ik I’ n - og u - u n n u n - R .  87-0 1 , 300 2 , 0111 1  2 , 70 ))

N o n m u n c t a l t i c -  u m m i m i c - r m m l s .  . . - I n o p u - m u u u - ,- \ .  2 , 919) 5 , l i - H )  4 , 119) 5 , 819)
1k) P rm ’igu ’ u m m u n — N . 2 , 910 ) 3 _ u - n i l  5 , 1) 7 - 11 cm , ’0 ) )

‘i ’ o t u u l  , m i l l  u n m i u t e r m u l s  I’ r c i p u ’ u m m i - n - ,-\. 5 , 77 - i )  - 1 , 7 - ) ) ) )  5 , 1) 7 - l i  7 , 8( 0 )
1 )01 Pi’ og n ’ unmi - n— i-t . 3 , 50 - 1 9u0) 7 , u i - H ) 9 , 10- 0
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b~ R P .\ 9

~l l .\l. k\ l .  lU~S() 1JRCL l \.si

W1QP .\ 9 in  sout i i i ~. est L o u i s i a n a  i s  bordered by th e  ( u 1  I of ~lexico on
the sout h , Texas on the west , and out — o f —  a rca lou is i ~uia parishes on the
nor t h and east . T h e  I I Lou is  i ari a pa ri shes w i th in the area are a~ fo l low s

. \cadi a  Nv ange l inc St. Lan drv
•\ l len I b e r i a  S t .  ~la r t in
l~~ i ’ e trd Ic i t e r s o n  h a y  is St . ~1a n~
Cal cas iou I a favet  te Verin i I I  ion
C~uiie rot \ e riioi

~‘ h i fle ra I t u e  Is ~
) r fl )Iiliie ta l i i  C lii i h e r a  is 1 re produced in a l l  par i shes

in  t i e  a rca.  th e  resource base of fue l s  and n o n m e t a l l i c  n i  nera Is gene r-
a 1 le is  assumed to be s t i f f  i c ient  to support the pro j ect i ons of m i  nera l
product i oil th  roii ~ I the  v e t  r . Ilie re are no known m e t a l l i c  depos i ts
ot economic s ign i fi camlce  in  th e  a rea .

~Ii mic ra  1 I lie Is

Crude o i l  and n a t t n a  1 gas have been produced in a l l  par i st ie s except
\crnon P an sit du r in g  t h e late 1 ~n t )  ‘5 . Offshore product ion h a s  become
part i cul  a r l v  impor t  ant in  recent ears

Pet rolcuin
I)u r ing the 1956— b~) in terva l , about 2~ pe rcent of the o i l  produced

i n  the  r e gi o n  ~ ;is recove red i n  i~R i’\  ~) . I f  a s i m i l a r  share of the
r e g i o t a  I r esour ce is  assiuned t i  i st i n  the  area , l~I~P\ 3 w ould  s t i l l
possess about 3 b i l l  ion  b a r r e l s  of o i  I ( t a b l e  5) . ( ‘u m n t i la t  ive ou tpu t
throug h .~ )~~( I would  be so~ el~1nit mo re than  1 ~ hi II ion Ma r ie I s at t h e t i
rate 01 produ ct  ion , ~el  I w i t h  in  t h e  est i inat ed resourc e .

Na t t i r a  I Cas
l~I~i~ \ ~) has been t h e  lead i ng producer of n a t t i r a  I gas i n  t i e  I ol~er

M i s s i s s i p p i i~e g i o m i  i n  the  l a t e  19n0 ’ s . Va l ue oh ou tpu t  wa s about equa l
to that  o I pet no 1 clam ~fl the are a .

~\ppr ox ini at  c i v  :~ percent of t h e  reg ion ‘ s nat  urn I gas output  i~as
recovered i ron WLI . \ ~) d u r i n g  the l~~~L~— n ~) i n t e r v a l .  \ s s u m i i i g  a p a r a l l e l
share of the  resource base , the  a rca w otil  d hav e ab out ~~ S t r i  l i i  on cub i c
feet of gas rema i i i i  ng I t al) Ic S ) . io ta  1 gas product  ion t hi rough 0 ( )  at
the  est m ated h i gh ra te  of ou tput  would  be about ~ l~) t r i l l  ion c a h i c  feet .
The resource base , then , appears to  be q u i t e  t i gh t ;  more opt j o i s t  Ic
v i ew probably  icou ld be apparent  , however , i f o i f s l i o r c  p t en t  i a l  i~as
f u l l  v cons ide red.



\oiimet a 11 I c  M i nera is

Salt
Resources of s a l t  in  I~RPA 9 arc vi  rt ua ) l v  i r n i  m m  t ed . O f the S~

known s a l t  domes ii i  the i ro n  ( 4~~ onshore and —1 5 o f f s i i o r e  ) , sa l t  v i  m acs
have been pub I i  shed for onl 3~ dome s ( ~ onshore and 1( 1 o f f shore  I
These 3~ have an est imated t o t a l  yo Itun e of I -b . cub ic  mi  lo s of s a l t  at
depths less t I t an 10 , SnO fect . .\t the I OoO rat  e oh product ion for  the
Uri i ted States  — — about 0 .H 0 - L~ cubic  nu les ( 1 1  m l i i i  on short  to mi s  ) — —and
assum i ng 50 p ci-cent recove rv , the 5~ domes co mm I d slipr i lv t a- •\ : t t  ion ’ s
needs fo r 17 ,000 years

Sand , (;r ave 1 , CI av , and Stonc (Sl id I
~~~~~~~~~~~~~~~~~ 7iiiJ stone (~he I I  ) resources a no v i  nt ua I l y

unlim i ted with in bcRP:\ 0. Moreover , most of these  m i n e r a l s  are replen —
ishied. Qua l i tv pt-oh l enis e x i s t , but , never theless  , t I to  resource base i s
qui te ;idequatc

Sul fur
I t  is est m ated th a t  su i  fur reserves in  s a l t  dom es in l o u i s i a n a ,

includ i ng reserves of fshore  and tha t  sal  fur  rccove red fron t  o i l  and gas
pro~hict t on , to t a l  approx uua tc Iv 1 50 ml 1 1 1011 long t ins . i t is  not known
what port i on o f thi is can be a t t  i- i  hu t cd  to  MO ~.\ 0 , hut  of the  I 55 known
salt doimies in  l o u i s i a n a ( 1 lb  onshore a id  6 , O I I S U ) m L )  , 55 are in  i \ L P \  0 .
On th i s  has is , about Ci ~ ff1 111011 long tons of su l  f u r  are in  t i l e  area.
Teta I proj ected product ion front 1000 to 0~0 is 4 . 5  mii i 11 ion long tons ;
LLre fore , the sul fur reserves are he I ieve d to be adequate .

Cemm~~nt and Li mmi e
Cem ent and 1 inc arc t r a d i t i o n a l  lv l i s t e d  ic i t im  nnnmn eta I I  I c  m i  ne n a ls

They are derived from the previous Iv revi  ei-.ed c l a y  and sit e ) I mmii ncra Is
th roug h a re la t ive l s imp le  m a n u f a c t u n i  h g  ~~~~~~~~ . Pie r e so tn c e  base ,
again , is s u f f i c i e n t .

PRLSLNI Ml Nl ;R- \ l .  P R O I ) I I C I l  ON

Mi nera I product ion in IVRI ’.\ P tu s to r ica I 1 y has been dominated  by
the mmi i nera 1 fuels — — p e t ro l e um , n a t u r a l  gas , and natura l gas l i quids  . I t
is expected that t h i s  commanding pos i t  ion w i l l  p r e v a i l  lot- many years
sa l t  and s u l f u r , however , may cxlviii i t  11101 C pronounced growth in output
throug h 2020 .

In 1900 , to ta l  value  of minera l product ion in  WRP:\ 0 was Si -

hi  11 lo ll , about 33 pe rcen t of the S-I .75 l i i i  i i omi t o t a l  va lue  of m i n eral
p roduct ion in the Lower Mis s i ss i pp i Reg j olt . Mi m i cra 1 fuels accounted
b r  51 .51 hi 11 j olt or 06 per ccnt of WRP ;\ 0 output , sa l t  added 2 .0  pe rcen t
and othi e r nohitneta I i i  cs made lip t h e  remai n ing  1 .4 pe rc en t .
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the  n o n m e t a l l i c  n in e  i-a Is produced in the area , mc i th t lìc except ion
of s a l t  and su 1 fur , arc cons t ruct j olt commmrmt ochi t ies  . Va l ue of construct ion
mi ne rals , c m v , I hue , san d , grave l , and stone , t o t a l e d  S i S .  S m i l l i o n  in
I 000 . l~i th t h e  closure of the Lone Sta r Cemmi ont corp . p 1 ant at Lake
Char les in 1\pri l 1908 , output of portl and and masonry cemen t ceased in
WRP A 9 ; it is assumed that because of general constm ction activity in
the area , cement production w i l l  be resume d in the near future .

There was no 1969 oroduct ion of imicta i i i  c mmii mic ra Is in WIU ~-\ 9

lab Ic 30 l i s t s  mm cm l product ion in th e ar ca b y comm odity , un it of
product ion , quan t I ty , and va tue ( i n  current do l l a r s  I for the years 1956 ,
i903 , and lOot ) , and stun m ia i- i :es qml an t i tv  and m a  lue for the ears 19 5 0—0 9 ,
inc lus ive .

I ~\S )I MI \I~h~\ J .  I’l ~ )h ) h ( I I  ON
A.V1 ) L I h _ \ 1 I i t  ( V U i R  •\N1 ) LAN O N h I I t S

Pro j ect ions o I Mine ra l P roduc t ion

Minera l output in  1VRI ’.\ 9 is expected to increase mar kedl y during
the 19(19—2020 interval - Pro j ec t  i ons indicat e that the value of niner a l
fuels m a y  inc rease fm -om i t 5 1 . 4 8  b i l l  ion in 1909 to the S 3 . 2 o - 3 .  7~ hi l l iOfl
range by 2020 h a l l  in  t enmis of 1907 dol lars ) , which represents an advance
of about 120- to 150-percent . Value of non j uet al lics output may rise
from the 557 m i l l i o n  leve l  in 1909 to t h e  S265 - 33u m i l l  ion ran ge by 2020 ,
an increase of 505 - to 490-perce nt . Total v a lue of minera l production ,
there fore , i s  pro t ected to gr ow from 5 1 . 5 3  b i l l i o n  to 5 3 . 5 3 - 4 . 0 7  b i l l i o n ,
a 130 — to 165-percent increa se during t hi e period .

P ro j ect  j olt data  for indiv idua l j it i nera Is and sui mu tm ar i es for the years
1081 ) , 2000 , and 21)21 ) are l i s t ed  in table 37. 1)ata are p rojected in the
spec i f  ied u n i t  of production lot- each of the mineral comnu odit ies , and
a l l  values are in terms of 19o7 clol lar s .

P rojections of I*iter and Land Needs

Mi micra I industry in W RP -\ 9 d i v e  rt ed an es t imated 305 th ousan d acre -

feet 1) 1 water and depleted 40 thousan d acre - feet of th i i s  supply to recor d
i ts 1909 output . Based upon foreseen increases in nti m ic ra I product ion
t hi rough 2020 , divers ions are expected to misc to about I , 100 — 1 , 30 thou-
sa nd ac r e — feet , an increase of 280 — 301) percent . Our i ng t h e  same I PuP —
2 02 0 1 mite rva I , dep Ic t i otis should c i i  m m mh to ;ipp rox i mate 1 20 1 — 2 5 7  thousan d
:tc i-c - Il -ct , an in c reasc of 510— 550 pci-cent
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Proj ec t  iom is of w;itet - needs — — b oth  dive rs tolls and dep lot i ons — — for
the product ion of i n d i v i d u a l m m m i ne i-a l c omiu miodi t  ics am i d s i t i imi ar v tot mis lot
th ie ‘cams l O S t ) , 2 00( 1 , and 21 ) 2 ( 1  are I i S t L d  i l l  t a b l e  58 .

l an d  use by m u te r - a l  i ndus t ry  in  t~kL\ 0 is  a mc m t  ive I~ s ma l l  par t
of total acreage in the at-en . I n  1000 , t h e a ti p rox i ma tel~ 0 , 500 acres
lie I h g used was less th r um 0. 1 poI-c~’m 1t of the total l a m i d  i r on ,  l i t  a I land
needs at-c expected to i mc reuse to  about 25.0—25.0 thousand acres by 2 02 ) )
a 2 0 1 ) —  20(1 n erce hi t  esca I t i  j o l t .

Pro j ect i ons of es t m i t t  ed I amid miceds em t he product ion of m mi i m i cra I
ftie Is and mtomt mm icta II ics , t om ~c t i i c r  mci t im s muimmmtan ie s  for thic \ears 1980 , 2000,
and 2(12(1 , a i c  list eLI i t t  t ;ib he  50
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lab Ic 30 - WRI ’\  9 , P ro jec t  ions of Land [Iso Neeths
for ‘01 ite m l  Resources , .-\cres

Contmod I tv ~roi ect ion 1000 1980 2000 202 0

Fuels Progra m— \. 5,100 7 , 200 11 ,000 14 ,700
lX Prog r w mi— 13 . 5 , 10 ))  7 , 501) 11 , 000 15 ,600

Nonmeta 11 i c miner -a is Pr o gra im m— -\. 1 , b C )  5 , 400 5 , 400 8 , 000
lki Program — B . 1 , -100 3,500 ti ,000 10 ,000

lotai , a l l  m m i inera l s  I’ r ogr am — :\ .  0 , 50 ) )  lO , 00 () 1( 1 , 11 ( C )  25 , 000
l)o Progi-anm—B . 0,500 11 ,000 1 ,51)() 25,000
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: _ \ 1  1.2SURCI. h- t ’mSI.

l~Li ’ . \ 10 p m I - c a - s  s im m-i- and tHe ci t~ of \et~ ~i I e :u t s  i n  the  southeas t
co m-ri e r of tIm e l ower- Mi ss I —~s I ~1i I Reg r om i  . Iii is ar ea is  bot-dered liv out —
o f - a r ea  l a m i  shi es on th e nor th  m d  ec— - t  , t i e -  ( t i l l  of ‘- k - \ l c o  on t i l e  south
and 5 o U t t t e t5~ , mad be ‘ hs s i s s i pa i cmi m e - northeast. The m i c a  i s  corn -
pr i  sHe of 1 1  j r i  shies i~~ oh  lom ~s:

\ s stmlp t t on Pl:a 1imce macs St - ;m nes
ic l i e  n —  ‘a - ‘1 . Re rit a t-d St . John
h a  I i t c H ’  ~t . ( l i a r  los St. I aj nnma mtv

I cans Ic  r rehi om m m ie

\ I  I : ‘ i~- i  shie s h t : iy ~- i e L e I e h c L h  pet m e l  earn and r r m t m i m a  I gas output  itt t h e
IOu ) ‘ s . In  I O C S  i ~~~~~ va I ilL of ri i Imc r :m I pi-odimct ion im i P1 a e) im c i i lies
P a r i s h  exc eeded S I  h i  l i i  o i l -  -a it :  t u n e  st it i st m c  i n  t h e N at  ion . Pet r i  l ou :: ,

m at  m i n i  ~:is ( I  -~~~ S frota e : i sho te  and of f s l a ’ i e )  , and sul fur ma d e a t: me -
b u l k  of tIm i s  va In c . In  IPt O , o n ly  t h e va Lie of mine ra l output  i mt (ii-
Stat e s of le.\as , Cal i t o r n  i i i , am i d Ok l ahoma (as m~e l I as louisi ana ) stir-
pa ssed that of P t  a qmm em Lies P u r l  sh - 1’lie a t -ca in recent en i-s b ias p re Iuecd
about (0) j ie m cent of the  Nat ion ’ s sul ftu - . Salt is  a lso  m ’ t e i i t c e d , ; m i m J  a
nun ! a- r of comis t ruct i omi mmii net -a I s  are i-ccovered fo m - loca l use . I h i e  resourc e
b ;ISL ’ for a l l  mm i i i t e ra l s  c u r r e n t l y  pi-oLluced seems sound .

M im i e r :i I Fuels

I e t r o l e m u u
C m - it ~Te m~ i I b ias been pt - educed in  p m- el i I i  c qm i :u i t  i ty i i i  the a i e ; m , t i mi d

a l l  pa l- i sI te s have cont i i  b u t t ed  to  output . Off shi o i -e pt -o~hict ion bias become
I t i c reas I h g  I Y i mmm p ou - t  ant i i  me cca I years

l)ur i mig the 1 0 3 0 —  (ii ) pe r iod  , IVRP \ 1( 1 produced ; il u o mi t ( i t )  m e  rc eml t  o l~ t im e
pe t ro l eum in t i m e reg ion.  - \s s iuni ng t ha t  a s i m ir i lam share oi • ti m e to t a l
r e g i o i i ;m l  r c s o i i m c e  e x i s t s  in  thic ’ ~ih ’C i , 1VRJ ’\ 10 would  have ah~ ut  82 I i i  1 1  lo u
Fam e Is of c rude o i l  mcr t a  in iii ~ (table 3) . (lumiu l at i ye output tlmrougli
202 1) would  lie app m - e x i m a t e !  v 55 b i l l  ion , essent i t t  I I th e same is th e
m-esource base.  (Of f sho re  p o t emt t  in  1 probah Iv i s  not ful  lv imi d i catod in
tb t c  rcsoui-ce hiase

N mi t m i r ;i I H is
- Sat u m a t  gas is  second o m t l  v to pct ro l emin t i i i  the a mcii  , amid the  va l ue

of ou tpu t  bias been on t i r e  order ol one—t h u rd that of crude oil in i-ecemtt
C ears .

- — -~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -  —- ----4
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Product ion of natural gas in  WRIP\ 10 amounted to about 38 p~ r ccnt
of the reg ional  total dur ing  19 5 0 — u P .  •\ssu ining th is  output is an m d i  -

cat ion of t h e  resource j iotent ial , there would  lie approx ima te l y  235
t r i l l i o n  cub i c feet of natura l gas n-emai n ing (tab I c 3) . Iota 1 gas output
throug h 2020 would be about 310 t n i l ion cubic feet at t h e  high 1cm-el
of p r oduct ion . This is cons i derab ly more gas than is e s t i m ated to exis t
in  t h e  area ; there fore , wi thou t  the b e n e f i t  of o f fshore  gas (not ful ly
cons idered herein) , i t  is apparent that a gas resource prob loin could
mm iateria l i :e soon after 2000 in WRP .\ 10

Nonmetal 1 ic M ine ra l s

C1a~
-, Lime , Sand, Grave l , and Stone (Shell )

Construction mn i nera i s  are produced in ntos t parishes in the area.
Lime is produced in Orleans Pari sh and is used in manufac tu r ing  cement
for reg ional needs . Quality of these mn iui e r a ls is  varia h ile and in p laces
a troublesome factor; the area ’s resource bas e , howeve r , seems ample to
support projected output th iroug h 2020 .

Sa lt
Salt is  produced in Assum ption , Jefferson , amid Plaquemines Parishes.

The resource base is imrm iense.

Sul fur
Sulfur is produced in .Je ffe rson , La fourche , Plaquerni nes , and

lerrebonne Paris h es . Associated w i t h  the huge salt  domm ies in the area ,
sulfur deposits are considerabl y less extensive and mo re di f f i cu l t  to
recover. The resource bas e , however , i s assu.Dned to be capa lile of satis-
ly i ng outp ut pro j ected throug h 2020.

PRLSFNT MI \Lft-~I. PRO1 )UC i ION

l e t  i-o lc t un i m i d mi st  i—v ou tp u t of cr ud e o i l  and natura l gas ( inc I ud i rig
n :i tu m a I gas I i qt i  i ds) m akes up ab out 0 0 — 0 5  percent  of t h e  area ’ s value
of mn inc ma 1 pi-oduict i o n .  Sul fur , s m  1 t , and ce mm me n t contribute most of the
: - em :m ; m inder of ml nera I ou tpu t  . .\o m et  a l i i  c mni t ie ma is a me produced . I n
1000 , t h t  i s  11 — 1 u a i - i sh ; m m - e ; m commipris o d :ml i o ui t  10 percent of the Nat i on ’ s
t o t a l  m m m l  t ic of n ine  r :i 1 output

ab Ic h I 1 i s ts the mmm i ru e ma 1 Ii m - i e l m mc t  i on in  WR P -\ 10 by commod i tv , un i t
of pr - S e t  ien , j m m : m m m t i t s - , amid v a l u e  ( im i  cm irr emit dollars ) for the y ears
l O h u  , l i e  ~, t im i d  1009 , aii d sut m m tm im a ri :es quamitit and va l ue for the ears
I 03) - uP , i mic I im ~ i \ c .
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l’Rmt J l ~~ l h P\ S 1 ) 1 -  M I N I  I~\ I l I ~ i I ) t k ; I h ~~\
\ \ j :  R h : I \ H I l~~\ 1 b i R  \ \l  L- \NI )  NI b OS

l i m e - c t  ion s  o I ‘- i t  li e i
- t i  1 Produc t ion

‘-S m ie n is omit put mim b \h d’ .\ 10 is m e e t  eel t o  increase smart lv  th roug h
m m m i m s s m r : : i n e ~ I H -  o f t  s l e m e  r e - c - a l I c e  ‘ t e m i t  i t i l  f o r  t i t i t m i t -a l  gas ( t i -c

m~cl  1 as cm -  el ’ e m I am id s m m l  I m i m l  m i m e s  t o lie t i e  ‘ m a h i l e , the g r o w t h  in
m t i i i t e t  i i  - ‘ n - d i e t  ion cou ld  li~- ext r ;m o idim : .irm . ( m m d c - o i l  output s h m o u l d
i m t c r e - mse i ’ m s mmmcl i  i — c 585 j ic t c e t t t  t h i m o t m g hi 202m ) , tc l mi  Ic  gas 1u n — o d um c t  ion
could lie nm 2 1 3  1 c m  ct - m u .  a m !  f m m m  m mmd stilt oti t p mmt c e mm i d increas e  is m m m c i :
as 50) mad ‘ 25 pc rc c - m m t  , r e spec t  i y c l y . \ot mm m e t : i l  l i e  : : t t m t c r : i l s  as a
in  1000 m m ia Lk- i m p ;m hom it 0 pe mcc ’m it of t i m e  t o t a l  v: m h u e  of m n u m t e r a l out put ,

l i m i t  by 20 m ) t i m  i s  gi - omip could rep t - ose m i t  is : : : t ic im i t s  10 pc’r-c e-hm t of t i l t 1
v : i I lie of ) C i t  1 u u i t  -

l l ’ I e C t  i ons for individua l m imic i-als t r u t e l  s : c m m w m r i c s  lot t e  ve i i-s
1080 , 200 , t imid 20 m ) t i m - c  l i s t e d  in t a l u  Ic  I I — mt  m t i m e - pro ect ed in  t Sc
spec i f i c m u t i t  of produc t t ori for etmch of ttic m m i i n e r m m l s , and t i l l  v ; i l t m t -
t im - c i n  terms iii lO0 del l ; m r s

l’ i-oject ions of l V m m t c r  t i m id  t imid  See - cb s

Mi no ma I indu st  my w a t e r  mieeds in  kI-tP. \ 10 atnominted t i about 230 t hi omm—
sand t ic m-e — feet of d ivers  i ens arid 05 t biou smuid tic m - c - feet  of dej u l e t  i ons i mi
1900. I ) i ve t-s Ions an -c pt -o j ectcd to st~e 1 1  1 ‘ 0 7 ) )  - I ,000 t hiouu s mi m i d acre - c -e l
a 16 0— 3- 10  pei-L-ehtt m ci-ease. I)ep let ions ate e -\m c cet ed to r i s e  t o  3 11 ) — S ~~m )
thousand acre - feet , a 20))- 80)) percent imic  i-case

Pi-o j ect ions of water d i ve t-s i ou t s t im i d deju l e t  ions fom t h e omm t h u m i l of
i n d i v i d u a l  conritodi t i e s  , together  w i t h  su unm t m t- tot  ; m l s  for  the \-ears 1P81 ~200 m ) , and 2020 , are l i s t e d  in t m i l u 1 c --1 2 .

I,and use by rm ii n c i-a l i m i d i m s t r v  i t t  (‘. H I ’ \  1 1) i s  i - c h i t  i v e l v  s i gn  t m e ; m : : i
wh en commmpa red m c i t h t  m n i m i e r : t I  l a m m d  use in  t I m e  rest of the h ou-4er Misstssi 1u i’i
keg ion . I t  aimiountcd to an es t i mated I - I  , tlStJ ti c rcs in  lOot ) , about .0 per—
c e m t t  of mmi i micra I in d ui st r I timid use in the i-eg i on. By 2021) , 1 am id use could
i-each 20 , 1 3 0 — 5 7 , 450 acres foi about an 110—3 1 )) pc r- e~~~hit increase. Lind
use in the area in 202 1) would s t i l l  h over aliouit t ue 0 h O  mL - e’mit i c -ye 1 of
1969.

Pro j ect j olt s of est imm iated land need s f u r  t lie - 1u ti duct Ott 01 I i  I e d
mmi i nera 1 groups and s inn mm i: mr i es for the veat s 108)) , 200)1 , and 2020 a me
l i s t e d  ~it table 43.
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1 m i h u  le 43 — (VRI 1\ 10 , Pro j oct ioti s of harim e l Use Needs
for Minera l Resources , -\c res

Comiummo d I tv Pro i Oct iO n 1909 1080 200 ) ) 202 0

h ue-i s Prograimi — \. 7 , 05 1 ) 0 , 500 l l ,90() 1-1 ,350
Progr :umm—R . 7 , 05 1) 14 , 55 ))  25 , 201 ) 3) ,551)

Nomi tne tti l i i  e~ nmi tt e ma Is I’rogrtumu— \ .  6 , 100 7,850 Il ,21 )m ) I-b ,9()t)
R u  Proitr:umi— B . u j t ) ( )  0,30)) 1-1 ,951) 21 ,1))))

!u ’t til , all mm m imi er :ils l’ i-ograin- \ .  h I  ,050 I , 35 ( 1 23 , 1 1 ) 1 1  0 , 150
1k h 1 io gm’ :umm - 1 . 1 1 ,03 i )  23 ,s3)) - ii)  , 1 5 1 )  57 , 13( 1
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13 1 13 I~ 1 () C R . \ P h i  Y

I .  i h e i md t - i ck s , 1 .  -\ .  , 11) 03. Resou m - ccs o f i~ 1 , G u s  , and Nui tu r-al Gas -]
l i quids in t h e  h l n i t c e h  St~ fes t m m m ~l th e (~~i - l d :  -

Suirv e~’ Ci r c u m l m m r  5 2 2 .

2 .  Missour i  Cool og i cut  I Surve y mihi ~ i (cater ke’solt rc e -s , 1900 . Mi ssouu t ’ i
M i m i c  r u i l s  - Resout -ces , Product iom t , mind I o m e c a s t s .

3. (In I t e e l  Stat es  ~- i u t i m t m : I e - m1 t c u t ’ I u i t e r i o r , l3u i me t i m i  of M i m t e s , - 1970 .
~i j  m ie ra l Facts  mind i’ roh l emmi s , I iu i l  l e t  in  t H )

I .  l ) n i t ~~ l a t t i t e -  Re~’ t i m t : i e m i t  e i f  u l t e r i o r , h3mu r c-mi t m of Mines , l OoP .
- S t t e  i t i l  kc so umrc e s  t imid I ut ~I ur s t m i t -s of \ i - k a t m s t m s .

5. h u m  t e~l S t a t e s  f t - j ’ t i i t i i e - m i t  of Interior , Iti tre -ti m i of Mim i cs , : u t m t u m m l  .
i t  m te mt m Is Ye-a rluook

ri . lin t. d ‘t i tes k- i u m rt m::ei mt of I m i t e r m o r , G e u u l o g i c t m l Survey , l 1)0 .
m i l e  - i m 1 and ( ( u t t e r  R cs om m h C e 5 of Mi ssom i i i
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