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COMPTROLLER GENERAL OF THE UNlTED STATES - 

WASHINGTON. O.C. 20541 

December 1, 1980 

The Honorable Herman E. Talmadge 
Chairman, Committee on Agriculture, 

Nutrition and Forestry 
United States Senate 

Dear Mr. Chairman: 
_... 

Subject: Your request for phosphate information 
and comments on Section 5 of H.R. 53421 

In response to your request of August 29, 1980, we are pro- 
viding our comments on Section 5 of H.R. 5341 and information on 
the phosphate situation in the United States. You also requested 
a technical discussion of how phosphates are graded. This is 
discussed in an enclosure and includes our analysis of some 
implications. 

Section 5 would prohibit the issuance of phosphate leases 
in the Osceola National Forest unless and until the United States 
by subsequent legislation determines that the mining of the af- 
fected phosphate would be necessary to the national interest. 
It would gi-flc the Secretary of Interior 3 years to determine 
whether valuable deposits have been discovered on 41 preference 
right leas2 applications and, if so, to exchsnqe them for leases 
covering other minerals else>:here. In the event that exchanges 
cannot he negotiated, the holders of the lease applications would 
be entitled to monetary compensation. 

The Department of the,Intcrior has not made a convincing 
case that it would be environment-ally damaging to mine the phos- 
phates now, 
decision. 

nor what advantage rests in postponing a mining 
We believe that it is premature for the Congress to 

favorably consi~ler such action btlcause of the possible adverse 
affects on the supply of phosphatps. In addition, we consider 
that Section 5(b) could 
right Lease a~:;3li.catior~n 

raise cor:sti~tutional issues if preference 
are heL.(! to have va3.iti rights to non- 

preference leases. 
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p h o s p h a te  rock is a  p r o b l e m  fac ing  th is  c o u n try n o w  a n d  wi l l  
b e  o f g r e a te r  s ign i f icance in  th e  n e x t 2 0  years  as  h igh-g rade , *  
easy  to  m ine  do inest ic  sou rces  b e c o m e  m o r e  scarce..  T h e  repor t  
r e c o m m e n d e d  th a t th e  h ighes t  leve ls  o f G o v e r n m e n t p r o m p tly 
b e g i n  a n  a s s e s s m e n t o f l a n d  access  i m p e d i m e n ts to  p h o s p h a te  
avai labi l i ty.  S e c tio n  5  o f H .R. 5 3 4 1  creates  just such  a n  im-  
p e d i m e n t. 

O u r  repor t  a lso  ca l led  fo r  a  rev iew o f th e  N a tio n 's l onq -  
r a n g e  p h o s p h a te  posi t ion.  T h e  D e p a r tm e n t o f th e  In ter io r  in-  
fo r m e d  us  th a t it is in  th e  p rocess  o f c o n d u c tin g  such  a  rev iew.  
Current ly ,  m o s t h igh -q rade ,  easy  to  m ine  p h o s p h a te  is m i n e d  in  
F lo r ida  a n d  Nor th  Caro l ina .  H o h e v e r , as  th e s e  depos i ts  a re  ex-  
h a u s te d , th e  c o u n try wi l l  h a v e  to  start m in ing  o f m o r e  cost ly 
depos i ts  a n d /o r  impor t  p h o s p h a tes  (wh ich  m a y , in  e i ther  case,  
m e a n  h ighe r  pr ices  un less  te c h n o l o g y  is improved) .  

T h e  O s c e o l a  N a tio n a l  Forest  is loca ted  in  no r the rn  F lor ida.  
Va r i ous  eva lua t ions  h a v e  ra ised  q u e s tio n s  wi th respect  to  th e  
m a q n i tu d e  a n d  va lue  o f th e  p h o s p h a te  depos i ts  in  th e  Forest.  In  
ou r  N o v e m b e r  3 0 , 1 9 7 9  report ,  w e  p o i n te d  o u t th a t o n e  In ter ior  
D e p a r tm e n t s tudy c o n c l u d e d  th a t p h o s p h a te  m in ing  w o u l d  n o t 
app rec iab ly  i m p a c t th e  a q u i fe r  a n d  a n o the r  In ter io r  D e p a r tm e n t 
s tudy ind ica ted  th a t a d e q u a te  protect ive m e a s u r e s  cou ld  b e  ta k e n  
to  protect  th e  endanc je r cd  spec ies.  

A t you r  r e q u e s t w e  h a v e  pe r fo rmed  fur ther  eva lua t ion  o f 
th e s e  s tud ies  a n d  th e  d o c u m e n ts u s e d  by  th e  D e p a r tm e n t o f th e  
In ter io r  to  cons ide r  p h o s p h a te  m in ing  in  th e  O s c e o l a  X a tio n a l  
Forest .  W e  be l ieve  th a t th e  Dcpart ;ner, t  o f th e  In ter io r  docu -  
m e n ts d o  n o t m a k e  a  conv inc ing  case  o f th e  n e e d  to  proh ib i t  
p h o s p h a te  m in ing  in  th e  O s c e o l a  I? ;a tio n a l  Forest  a t th is  tim e . 
W e  a re  fur ther  c o n c e r n e d  th a t th e  d o c u m e n ts ind ica te  th a t th e  
D e p a r tm e n t h a s  p a i d  little. a tte n tio n  to  th e  n e e d  fo r  ba lanc ing  
th e  c o u n try's n e e d  fo r  such  m inctrals as  p h o s p h a tes  wi th com-  
p e tin g  d e m a n d s  fo r  o the r  va l id  goa ls  a n d  object ives.  W e  a re  
in  th e  p rocess  o f p repa r i ng  a n o the r  repor t  to  th e  Cong ress  
wh ich  wi l l  eval \ la te th e  inadequzc} ,  o f cur rent  po l ic ies  to  
e n a b l e  such  a  b a l a n c e d , ra t iona l  a p p r o a c h . 

A lth o u g h  th e  D e p a r tm e n t o f th e  In ter io r  d o e s  n o t k n o w  th e  
to ta l  fa i r  m a r k e t va lue  o f th e  p o te n tia l  p h o s p h a te  leases  in  
th e  O s c e o l a  P :a tio n a l  Forest ,  two o f th e  fou r  l ease  app l ican ts  
h a v e  s u b m i tte d  est im;i tes o f th e  \rr i lue o f t!le i r  p o te n tia l  I.e < a s e s  
in  th e  O s c e o l a  N a tio l la l  Forest  t:o ta L i n q  $ 3 3 3  m il l ion. In d u s try 
a n d  th e  U .S . Gco loq ica l  Su rvey  ;ir~ ;~ a r c n t-.ly ,iqrr:r  th $ 2 t th e  lan~ ls  
c0nLa i .n  larqi !  ;~ m o u n ts o f ~ ~ h o s ~ r ~ ~ ;ii:~ ~ s . Th is  m e a n s  th a t it is, 
th e r e fore,  l i l ;o 1  .v th ,lt a  (jr-:cis ior, t i1  dizj ; l l loW  m inini j  o n  th L 7 S e  
lant ls wi l l  a ffect  t-.1 1 ?  overa l l  S1li l ; j l . j i  o f p h o s p tid tcs in  th is  
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country, at least for the near term, particularly if the de- l 

posits are highgrade, easily mined phosphates. 

During the 1965-68 period, 92 prospecting permits were 
issued in the Osceola National Forest. Eventually 51 of the 
permits were dropped, and the remaining 41 resulted in non- 
competitive lease applications. Data acquired by exploration 
on the lands covered by 41 prospecting permits were submitted 
to the U.S. Geological Survey as prescribed in the Mineral 
Leasing Act and the regulations in force at the time in order 
to support applications fur preference right leases to nine 
these phosphates. The Survey had evaluated company submissions 
and certified 21 permits as containing valuable deposits when, 
in 1971, the Secretary's office directed that certification of 
the remaining prospecting permits stop, pending preparation and 
issuance of an environmental impact statement, which was subse- 
quently issued in 1974. A supplement was issued in 1979. 

The Department of Interior now asserts that it is obligated 
to adjudicate these preference right lease applications under the 
more stringent 1976 regulations to determine whether a discovery 
of valuable deposits has been made. 

Under Interior's 1976 regulations, the preference lease 
applicants must make an initjal showing to demonstrate the dis- 
covery of ninable reserves and then rnustr make a final showing-- 
proof of the current profitability of a mining operation including 
the costs of operatinq the mine, 
regulations, reclamation, 

of meeting existing governmental 
Forest Service stipulations, and en- 

vironmental standards. 

None of the preference right lease applications have been 
processed under the current requirements, and t'he question of 
whether or not this is legal is in litigation. In July-September 
1380, the Department's Dure.au of Land :,Tan3.gc:nent notified all 
four of the applicant cornpaniC:s of deficiencies in their initial 
data subnissions for all 41 Frcference right lease applications 
and requested them to submit adr!iti.onal. information from existing 
data. (The prcspccting permit::; have expired, ruling out any new 
field work or drilling to acqui.rc: additional infornation.) This 
additional information is rec!u‘;rr:d by the 1976 regulations which 
call for reserve estimates har,fzd on different standards than pre- 
vious guidelines, and it is uni::lcar if the applic,3nts can do 
additional work on the lands, even if they so desired. The 
notices state that failure to :;ubmit the ncrcssjiry information 
Will result in the rejection of their preference right lease 
applications. . 

3 
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. 
at the time of their applications, that the 1976 regulations, 
therefore, do. not apply to them: and finally that the delay in 
issuing the leases is purely the responsibility of the Depart- 
ment of the Interior. These matters are now the subjects of a 
law suit initiated by one of the applicants. A/ 

Section 5(b) may affect the legal rights of permit holders 
to non-competitive phosphate leases. It would give the Secretary 
of Interior 3 years to determine whether valuable deposits have L 
been discovered on 41 preference right lease applications. A 
permit holder, who is alleqing that the Geological Survey certi- 
fied to a valuable deposit in 3971 (or would have done so, if 
certification had not stopped), could claim Section 5(b) adversely k 
affects him. Section S(b) could be read to require that the I 
Geological Survey reperform its "valuable deposit" determination 
(possibly emnloying criteria different than those employed in 
1971). Section 5(b) could raise constitutional issues if the 
Permit holder is held to have a valid right to a non-preference 
lease under Interior's 1971 rules. Eut, the question of whether 
leases can issue under the 1971 rules is still undecided. 

Therefore, if Congress decides to pass this legislation, we 
recommend that Section 5(b) hc amended to give the Secretary of 
the Interior the authority only to ::rovide leases for other 
Mineral Leasing act. minerals i.n exchange for the legal rights 
any of the applicants r'or phospha::e preference right leases may 
subsequently be determined to have. This change will provide the 
Secretary with authority to effectuate an exchange, if the appli- 
cants are entitled to phosphate leases in the Osceola National 
Forest. The rest of the bill oould not be chanqed and the Secre- 
tary would continue to have the authority to take the leases for 
just compensation, if exchanges could not be negotiated within a 
prescribed time. . 

Summary 

Our ;Jovember 30, 1979 report callcii for the Secretary of 
the Interior to make a thorough review of the Nation's long- 
range phosphate position and report to the Congress no later 
than December 31, 1381. While Interior has informed us that 
they are currently making the rcquireri study, they are planning 
to submit their overall report to the Congress hy December 31, 
13i?2 , rather than 3.981. Our current w*ork continues to show 
that Interior must hettcr attempt to balance the country's need 
for minerals with other goals nn'd objectives. 

, 

l/ Global F:xplorati~ on and Dcvclo!~zient. Corporation vs. Cecil S. - 
Anclrus , Secret,lry of the fnt-c\ricr-, fiLeti April 1980 in tllc 
[Jnitcd Statcz; District Cotirt for- I-h<: District of Colr~r,bi;l. 
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. 
Based on the findings of the November 30, 1979 report and 

after analyzing Section 5 and Interior's decisionmaking documents 
regarding phosphate mining in the Osceola National Forest, we 
believe that it is premature for the Congress to favorably con- 
sider enacting this section. Instead, the Congress should re- 
quire the expeditious adjudication of the applications for pre- 
ference right leases and reserve action on Section 5 until a 
better determination is made of the value of the affected phos- 
phate deposits. 

We hope this information will be useful to you and others 
in the Congress. 

Comptroller General 
of the United States 

Enclosure , 

. 



Phosphate Peserves ad Scmz Implications 

Phosphorus is one of three prima.q plant nutrients, along with nitrogen * 

and potassium, used in chemical fertilizer. As such it is absolutely vital 

to sustaining the Nation's agricultural output. 

In 1979, the United States prc&ced over 51 million metric tons of phosphate 

rock b?hich represents nearly one-half of the phosphate production of the mrld. 

?he largest w of this prcxluction came from Florida. 

Past availability of phosphates depended only on whether or not it was 

profitable to prcduce them. Today we define reserves as "deposits that can 

be eamcmically and legally extracted at the timz of detezmination." Thus, 

the reserve figures are ccnst-3ntly being ntiified to reflect the te&hical 

or environrmmtal problem that may prevent the prcduction of phosphates. 

Recent data avail&k shms res-erves in the United States as-l.8 billion 

metric tons; enough to last for more than 35 years with the present rate of 

extraction, hmever, the needs of the Nation grm every yea, and the identified 

reserves will protily be adequate for only the next 20 years. Production in 

the United States is expectEdtopeakwithin10 years andbegindeclining therm 

after. Over the nc?xt 30 years We $11 be in a pcricxd of transition frm cheap, 

convenient, readily-available sources to higher-cost, harder-ta-get-at deposits. 

Closing the Osceola National Forest to phosphate develo,mt would represent 

the loss of nearly 120 million tons of phosphates, as estimtcd by the L+xtrxnt 

of Interior. 
I 

-) ChUlliCTll CCffpXlTds USCd to q3ress thp grade of phor;ph;lite ores 

The nam and term used 6y thiz phospha+x industry were dcvelopcd durimg a 

period of mm tixm a huntied ycaxs and witi\ the contribution of rrtx-~y countries. 

The resulting jargon is not ahays in agrcztxnt with ,&xniml ncxnclaturc and 

prcsc~-~;in-u~y difficul.tics to the xwcax3r. 



The term phosphates refers to phosphorus bearing ores and stands for 
a r 

"derivatives of phosphoric acid," 

Tne mst impcrtark phosphate is the tricalcim phosphate, Ca3(W4)2 also 

knmm as bone phosphate of lir~ (BPL) , anam thatcmes frcmthe timewhenthe 

carpound was thought to be the min ccqmmnt of bones. The tricalcium phosphate 

is a white salt, that is almst insoluble in water, and unless treated with acids, 

plants have a difficult time &sorbing it. Wxt-~ tricalcim phosphate is treated I 
j 

with limited amunts of sulfuric acid, it changes into rrmccalcium phosphate and 

gyP=m- . . 

Ca3 (PO41 2 -f- 2H2 SQ4 = Ca (Hz F’0412 + 2Ca SO4 

The resulting mixture is called super phosphate. The mnccalcim phosphate 

is soluable ti water and thus makes an excc2len-t; fertilizer. 

Another phosphonx ccrqmund that one must be acquainted with prior to wder- 

standiny grades of phosphate ores is P205, also kmzwn as phosphom pentoxide 

:cr phosphoric anhydride. P205 is nothing rmr‘c thm phosphoric acid without water: 

' 2H$‘o4 - 31120 = P-$5. The P205 is a white stable and odorless salt. 

T31e last ccmpm.md that is necessary to Jn:m is phosphoric acid H3P-04 which 

is themstiqmrtanto f the twelve .acids that derive frcxn phosphoms. 

At normal tqmzaturcs, the acid fom hard, transpxznt and odorless crystals 

t~l% are very soluble in water. In its liquid form, the acid cm be conccnt.rat& 

. to a trkz&nm of 85 to 90 percent, and at this concentration it is a highly 

, viscous liquid tit kxxcms solid at temger,ltmes mldcr than 108.14"F. 
* 

The grade of industrial phosphorus cu?pmnck is eqxcss& in terms of 

BPL Itricalcim phos+itd, P205 (phosphoric ar-!hycFride) , I13p04 (phosphoric 
I 
l acid) and P (phosphorus). 

2 



-BPL: It is said that a phosphorus cmqmund has 72 GPL blhen 72 percent 

b of its weight is Ca3(FQ4)2 or when it could yield 72 percent of its 

weight in Ca3(P04)2 upon a amplete transformtion of its phosphorus. 

-P205: SiXlil~ t0 the BPL CaSE! e>rpl&!ed above, the percentage Of P2O5 

refers to the theoretical ammnt of Pz05 that cm be obtained by trans- 

forming the ccxxpcmd. Working with the rmlecular sleights the follming 

relationship is found: 1 BPL is equival.fmt to -4576 units of P2O5 ad 

the above rock of 72 BPL is equivalent to 72 X -4576 = 32.95P205, Many 

people in the phosphate trade incorrectly refer to P2O5 content as acid 

content, a practice that is confusing sime H$Q4 is the real acid and 

p205 is its ankydride. The term APA which stands for "available phosphoric 

acid" is widely used in the industry, but it actually stands for P2O5 

content I 

-Phosphoric acid content: This term is used minly to express the 

concentration of phosphoric acid, wch also is exz~~ssed in P2O5 units 

0rBPLunits. It is said that one unit of phosphoric acid is equivalent 

to .7243 of P205 and 1.5826 units of EPL. 

Phosphoric acid of 45.4?'T@cent concentration is said to have 

45.49 X .7243 = 32.95 units of P20z and 

45.49 X 1.5626 = 72 units of BPL 

-Phosphorus content: Refers to the contmt of atomic phosphorus in the 

ccqmmd. 

One RPL is m@valent to -1997 unit--, of phosphorus and using the 

72 DPL = 72 X .1997 pclrcent P = 14.38 pczmnt P 

3 



. . 

'X&rmEI E2JcLmw I 

Minable phosphate rock in the United States varies frcm 20 BPL to 35 BPL.' 

As conditions change',.like price, cost and mta.llixqy, the above limits will 

also change. Another factor affecting recoverability is the munt of impurities 

found with the phoqhate ore. Bqurities consist r~inly of organic mtter; 

oxides of aluminum, iron, calcim and magnesium; phoqhates of iron or alumincn; 

carbonates of calcim and rmgnesim; and flourine ccqoznds. After cmcen- 

tration, the phosphate rock is mrketed according to its BPL content, which 

varies frm 77 BPL to less than 64 BPL. Iron oxide and alumina content of 

phosphate rock affect the quality of the prcduct. A level of 3 percent of 

these oxides is acce$zable in rock of 73-77 WI,, but an excess of these int 

purities, up to a rmxirmn of 4 pement is adjusted in the price at a rate of 

2 grades of BPL for one unit of iron and akminm o,uides. 

. 

. 




