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OIL AVAILABILITY BY SULFUR LEVELS

by

BUREAU OF MINES

ABSTRACT .

This report presents information pertaining to\:;3§§u1fur conte?i‘*“J
of crude oil reserves, production, and selected refined ptoduc%shb¢Q~ :
geographical areas. Crude oil reserves (as of December 31, 1969) and
1969 production were classified by sulfur content as were refinery
receipts. Quantity and sulfur content of stocks and shipments of
selected refinery products was determined; also tabulated was sulfur
content of stocks held at bulk terminal storage facilities. Domestic
and foreign desulfurization operations were tabulated and technology
discussed. e T e s L

Reserve estimates were made for more than one thousand individual
regservoirs in 28 States which represent a 67-percent sample of total Z
United States crude oil reserves. Information on crude oil production
was available for most of the 31 oil-producing States. Crude oil
analyses were available for sulfur content classifying for about 80
percent of the total United States crude oil production. The 80-percent
sample was from 29 States, Based upon this classification of reserve
and production samples, the remaining reserve and production were
apportioned to four sulfur content ranges. Results of the total reserve

and production classifications indicated 63.8 percent of the reserves



and 70.3 percent of the production contained less than 0.50 percent
sulfur, 11.8 percent of the reserves and 11.3 percent of the production
contained between 0.51 and 1.00 percent sulfur, 17.4 percent of the
reserves and 10.6 percent of the production contained between 1.0l and
2.00 percent sulfur; and 7.0 percent of the reserves and 7.8 percent of
the production contained greater than 2.00 percent sulfur.

Refinery receipts were classified by the area from which the crude
oil originated and distribution of selected refinery products was
determined. Seventy percent of the 1969 crude oil production came from
Texas, Louisiana, and California with another 25 percent coming from
eight other States. The other 5 percent came from the remaining 20
States. Sulfur levels of residual fuel oil shipments for the first
- quarter of 1971 were: O to 0.5 percent, 15.4 million barrels; 0.6 to
1.0 percent, 19.8 million barrels; 1.0 to 2.0 percent, 34.5 million
barrels; and over 2.0 percent, 19.8 million barrels. Relatively few
refineries manufactured No. 4 fuel oil and the total for the quarter was
3.8 million barrels with over 75 percent of the shipments in the 0 to
0.5 percent sulfur range. Stocks of No. 4 and residual fuel oils held
at refineries averaged about 1.4 million and 26 million barrels,
respectively, each month; about 65 percent of the residual fuel oil
contained over 1 percent sulfur. Some other refined products were

discussed in relation to refinery output and consumption by use.
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*Pertinent data for reserves, production, refineries, and bulk

X A 4 v\.

terminals were incorporated into %fnational energy data bank,§$;gf\ ----- -
computerized system contains reserve data, with sulfur content, on over
1,000 fields and production data for over 17,000 fields with sulfur data
for over 3,600 fields. Refinery information consists of individual
company data on capacity, input, output, stocks, and sulfur content of
No. 4 and residual fuel oils. Bulk terminal information contains

refined product stocks with sulfur data for No. 4 and residual fuel oils.
Being included in the system is import data collected from the Office of
Import Administration; the 1968 and 1969 summations indicated that over

99 percent of the imported residual fuel oil contained over 0.50 percent

sul fur.

INTRODUCTION

Of the Nation's energy needs, 43 percent is derived from petroleum
based upon Btu content. Continued expansion and growth in the United
States 1s regulated by and largely dependent upon energy from petroleum
and petroleum products, but environmental conditions have required an
assessment of sulfur present in the petroleum reserves, production, and
products. To obtain factual data and classify petroleum by sulfur levels
the Office of Air Programs (OAP) contracted with the U.S. Bureau of Mines
for a study of sulfur in various components of the petroleum industry.
There are two principal objectives to this report contracted for by OAP.
The first objective is to quantify the Nation's petroleum reserves and

production in terms of sulfur content and by geographical areas.

-9



Determination of input of crude oil to the 262 operating refineries

(as of December 31, 1969), subsequent volumes of selected products
produced and distributed, sulfur content of No. 4 and residual fuel oils
constitute the other objectives. The purpose of quantifying the crude
o0il reserves and production, establishing the consumption at refineries,
and determining the volumes of fuel oills produced is to provide OAP with
factual data concerning sulfur levels in crude oil and selected refined
products. These data are incorporated into a data bank and maintained
with new information as available.

In order to preserve individual company confidential data various
geographical divisions and subdivisions were established for the United
States, Compatability of the divisions was attempted; in general,
States were the common base. Crude oil production and reserve data
were presented for 37 geographical areas comprised of State, combination
of States, subdivisions of States, and combinations of a State with a
geographical subdivision of another State. Crude oil production was
further subdivided by individual counties within a State. Refinery
districts within Petroleum Administration for Defense (PAD) districts
were selected as the primary division for refinery and bulk terminal
information, and where possible finer subdivisions were made.

Information on 1969 production was available for most of the 31
oil-producing States, and crude oil analyses were available for most of
the oil production. Information on reserves, however, had to be calcu-~
lated or updated. Reserve estimates were made for more than 1,000

individual reservoirs representing a 67 percent sample of the total

10
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crude oil reserve (API) in the United States. Geographically, the sample
included fields from 28 States; none of the principal oil-producing
States were omitted. Crude oil analyses with sulfur content were avail-
able for the classification of 80 percent of the 1969 oil production;
the sample of production was from 29 States. Results of production and
reserves were classified by sulfur content according to geographical area.

Refinery and bulk terminal data, reported by PAD and refinery
districts, include quantity by sulfur content of residual and No. 4 fuel
oils with the number of companies contributing. Where less than five
companies contributed to the total quantity, the number of companies was
withheld to preserve company confidentiality. The individual company
data incorporated into the data bank was tabulated in various categories
and are presented in tables. Methods utilized were simple and direct
with no attempt to establish trends, averages, or any statistical
parameters because of sulfur data for only four months. The data
available for this study were:

1. March, June, September, and December 1970 individual refinery
reports,

2. December 1970, January, February, and March 1971 sulfur data
for residual and No. 4 fuel oils.

3. Refinery capacity reports as of January 1, 1970.

4, Bulk terminal stocks of finished pro&ucts for January, February,
and March 1971, and December 1970.

5. Bulk terminal stocks of residual and No. 4 fuel oils by sulfur

levels for December 1970 and January, February, and March 1971.

11



From the limited quantity of sulfur data, particularly the time
covered (four months), only factual presentation of quantities was
attempted for refinery information in this report. It became obvious
from this study that with more historical information a much more com-
prehensive and useful report would be possible. For example, a full year
(at least) of residual and No. 4 fuel oil by sulfur level would indicate
seasonal trends, distribution, demand, and other facets of consumption.

Flow patterns are essentially divided into two parts: the quantity
of crude oil received at refineries and the products shipped from
refineries. The crude oil received by refineries was 3,189 million
barrels in 1969 from which many products were manufactured, and in 1970,
both input and output increased. Distribution of‘crude oil to the 262
operating refineries and subsequent product shipments to consumers was
accomplished via pipelines, railroads, trucks, and water transportation.

Under terms of the contract with OAP a data bank was established
and is to be maintained and updated periodically by the Bureau of Mines.
This system contains reserve and production data by fields and refinery
and bulk terminal data by individual company. The system contains six
years historical production information for approximately 17,219 fields
and reserve data, as of December 31, 1969, for over 1,000 fields. Data
relative to refineries include four months (December 1970, January,

February, March 1971), and capacities of individual refineries. Stocks

- 40




of finished petroleum products held at bulk terminals for January,
February, and March 1971 with sulfur levels for No. 4 and residual fuel
oils by individual companies comprises the data bank for bulk terminals.
Information derived from the Office of Import Administration (OIA)
concerning quantities of residual fuel oil 2ccording to sulfur levels
by individual company, port of entry, and country of origin for 1968

and 1969 was incorporated into the data bank,
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CHAPTER 1.~~DOMESTIC CRUDE OIL PRODUCTION AND RESERVE

CRUDE OIL SUPPLY;

Te provide basic data pertaining to crude oil supply by sulfur con~
tent for incorporation into a computerized data system, proved reserves
(as of December 31, 1969) of selected fimlds (or reservoirs) were esti-
mated and 1969 production data were compiled by the Bureau of Mines. The
system classified segments of the overall crmde oil reserves and produc-
tion by sulfur content accerding to geographical areas. Based on the
classifications obtaingd, the remaining reservas and production wars
apportionsd according to fowr sulfur content ranges. Results of the
total ralurvdl/ and production classificatliens indicated 63.8 pﬁrecﬁt
of the ressrves and 70.3 psrcent of the predustion containsd less than
0.30 perosnt sulfur, 11.8 percent of the reswrves and 11.3 percent ef
the production contained between 0,51 and 1.00 psreent sulfur, 17.4 per-
cant of the reserves and 10.6 psrcent of the prodmation centained betwsan
1.01 and 2.00 percent sulfur, and 7.0 percent of the reserves and 7,8

percent of the production contained greater than 2,00 percant sulfur,

METHODOLOGY

Production figures and some informatien used te estimate ressrves

were obtained from data published in State eil and gas reports or in other

literature, Beecauss of the methods used in reporting prednetion, mest

1/ Tetal reserve by sreas (not available fram the Bureau of Mines) is
that published by the American Petrolswm Institute,
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production was obtained on a field total basis and som# on a reserveir
total basis. In tabulating results, the totals of the data shown are
from fields and resgrvoirs. Thus, the term field (or reservelr) was
used in this report to denote the totals obtained.

0f approximately 5,500 fields which have Bureau of Mines crude oil
analyses with sulfur centent, about 1,000 fig¢lds (or reserveirs) were
selected from mest of the Nation's oil-preducing areas to estimate crude
oil reserves. Sulfur content of the produstion from an additMI 2,600
fields (or reserveirs) was included in this repert. Previously, the
Bursan of Minus catsgorimed sulfur centent #f crude oil by rémges and
gorrelated this with ¢il production. This repert differs frem the pre~
visus Bureau of Mines studies in that the sulfur contynt of crude eoil is
also related to fiald rsserves.

In selecting fields (er reservoirs) for reserve sstimaten, an effeort
was mads to ascertain sulfur content of the ressrves of a minimmm of 30
percent of the crude oll preduction in sach gswgraphical areay however,
this was formd not feasible because of a timg element and lack of crude
oll aralysis in some areas. Thersafter, only fislds with 100,000 barrels~
per~ysar production and a relwvant analysis wers considered. Production
rate oriterion was lowersd as necessary to imylude at least a crude oil

sulfux oontent in each geographical area where possible.

Methed of Assigning Sulfwr Ceontent
In considering ths sulfur content of a field (or reserveir) only e

Bursan of Mines crude oil analysis was selected te ba repressntative of

each field (or reserveir), Where more than sne reservelir were preducing

- 15
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in a field and production was reported as a field total, the crude oil
analysis chosen was judged to be representative of that expected from

a composite sample from the producing reservoirs.

Methods of Estimating Proved Reserves

There are three methods commonly employed by reservoir engineers
to calculate reserves of petroleum. The volumetric method and material
balance method require considerable reservoir data and time. The pro-
duction decline method requires a minimum amount of data and time and
is used most frequently, but the accuracy is very dependent on the
knowledge and skill of the reservoir engineer using it,

In making the reserve estimates for more than one thousand fields
(or reservoirs) for use in this study, all three of the described methods
were employed to some extent., The method most frequently used was the
production decline using mathematical equations which took into considey-
ation rates of production and reservoir characteristicszl. When using
the volumetric method, recovery factors were derived from published data3.
In some cases, oil reserves from published and wnpublished sources were

used, and only a prsliminary check was made to verify estimates,

SULFUR CONTENT OF OIL IN THE UNITED STATES

The ass¢ssment of sulfur content in currsnt and futurs domestic

2/ Arps, Jan J, Estimatien of Primary Oil and Gas Reserves, Pstro~
lawm Production Handbeek, ed. by Thomag C. Frick, MeGraw~Hill Bosk
c’a, InCO’ N" Yal'k, N. Y‘, v. 2’ 1962’ pp. 37-‘12 tﬂ 37-32O

3/ Amsrican Petrolewm Institute, A Statistical Study of Recovery
Efficiency, Bull, DIA, October 1967, 33 pp.

16
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crude o0il production will be necessary to assist in the abatement of
air pollution. Currently, the principal method for reducing sulfur
oxide emissions from fossil fuel combustion sources is the utilization
of low-sulfur fuels (natural gas, low-sulfur fuel oil, and low-sulfur
coal). Data pertaining to the sulfur content of the fossil fuels are
needed to facilitate substitution of fossil fuels with lower sulfur
content in areas of air quality control. This study pertains to the

sulfur content in crude oil, the most important fossil fuel.

Classification of 0il Reserves from Selected Fields

The selected fields (fields with reserve estimates) included in
thig study are shown in figure 1. Each dot on the map represents one
or more selected fields within a county or parish of the State. These
selected fields had a crude oil reserve of 19,754 million barrels (67
percent of the total reserve) and produced about 1,921 million barrels
of oil (60 percent of the 1969 production). The oil reserves of the
selected fields (or reservoirs) were summarized according te four sulfur
content ranges ag shown in table 1. Most of the oil reserve (12,145
million barrels) in the selected fields (or reservoirs) was in the 0 to
0.5 percent sulfur content range, and production associated with this
reserve was 1,216 million barrels., Eight geographical areas had about
75 percent of the reserve in the 0 to 0.5 percent sulfur content range
as follows: Louisiana, south (2,687 million barrels); Texas Railroad
Commiggion (RRC) district 6 (2,100 million barrels); Texas RRC district
8A (1,241 million barrels); Texas RRC district 3 (921 million barrels)j

Texas RRC district 2 (675 million barrelslf_?klahoma (592 million barrels):

-
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TABLE 1. - Classification of crude oil reserves of selected fields by

sulfur content in the United States--~December 31, 1969

Geographical areal/

Reserves, 1,000 bbl

Sulfur centent, percent

0,00-0,50 | 0,51-1,00} 1.,01-2,00 >2.00 Total
Alabama and FLOTida.ssvevrs 58,300 699 - 8,055 67,053
Alask8.cecccsoecensonsconns 432,300 - - - 4323300
Arkan’aSonc-dov-o-otacco-:c 39284 4'914 65,003 9’999 839200
Califernia
Coastaloccecasssconcancna 347 109,000 6,980 103,810 220,137
Les Angeles Basin........ 9,055 32,180 1,293,972 47,830 1,383,037
S8N JORQUIN. aesseennnonns 306,835 | 718,230 425,100 -| 1,450,165
COIOradOoooooosvoono.o.vaca 35,460 169’000 - - 2049460
IlliBOiaoaooao-ooconoo.o‘oo 219’097 - = - 2199397
Indiana..oa................ 18’748 154 - - 189902
Kansas and Missouri....ee.. 126,230 58,383 752 - 185,365
Kentucky and Tennessee..... 11,720 - - - 11,720
Loulgiana
Northo................... 133,510 17’760 - - 1519270
South.a.-...-............ 2’686,976 44,600 - - 2,731,576
Michigana.-................ 30,175 2’709 - - 32988&
ML8SLBEIDPL.ennrnnnnnsnnnns 13,689 | 28,090 8,340 | 71,570 121,689
MOMEANA. 1conesaseronsnarnns | 134,001 | 55,933 47,867 3,670 241,471
Nabraﬂkag...............--- 9,528 17’25A d - 269782
New Mexico Southeast-...-.. 239,714 91,000 135’630 - 4669344
New Mexico Northwest
and Arizona...c...--...oo 17,989 - - - 179989
North Dakot@.ceecsescvccaras 123,683 37,700 1,810 17,789 180,982
Ohio, New York, and
Pmyl’v&nia. teveveso s e 115’060 261 - i 1159321
Oklahoma...ao.o.o.......--. 591,521 275,900 - - 8679421
Texas
District lecscscscecesnss 21,562 78,009 960 - 1009531
DABEYLCE 2evsoensnnccasas 674,592 5,420 - - 680,012
District 3esesssccoccssee 920,822 - - - 9209822
Di’trict 4.0-0010..0....0 299’983 - - - 2999983
District 5.----.0..0...., 12,210 118,860 - - 1319070
District 60...-.000.-..‘- 2,099,610 15,700 17,600 272’100 2,4059010
District 7Bo.'oooco¢o-.t. 110,354 - - - 1109354
District 7Coecoeecasssses 191,112 3,243 i 4’890 199,245
DABEYLCt Boveeveeesenvees | 434,720 | 18,800 | 1,460,820 | 215,100 2,129,440
DIStrict 8Au.esesessse... | 1,241,400 | 80,750 | 595,200 | 132,830| 2,050,200
Disatrict Juvecessssassese 92,189 48’216 - - 1499405
District 10.0..-.-~..0.00 172’588 - - n~ 1727588
Utah and Nevad&..seesecsceee 169,359 2,470 5,020 - 176,849
West Virginia and virginia. 53,486 - - - 53,486
Wyoming and South Dakota... 334,072 40,485 183,367 396,224 954,348
TOLALuseesosnsennsesseces |12,145,281 | 2,075,720 | 4,248,621 | 1,283,886 | 19,753,508

1/ Geegraphical area is a state, combination of states, subdivision of a steta,

and combination of a state and geographical subdivisien of another state.

~-
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12
Texas RRC district 8 (435 million barrels); and Alaska, excluding
North Slope reserves, (432 million barrels), The 1.0l to 2.00 percent
sulfur content range had the second highest oil reserve of 4,249 million
barrels with an associated production of 324 million barrels. 1In this
higher sulfur content range, three geographical areas had 79 percent of
the reserve as follows: Texas RRC district 8 (1,461 million barrels);
California, Los Angeles Basin (1,294 million barrels); and Texas RRC
district 8A (595 million barrels). Of the remaining reserve, 2,076
million barrels was in the 0.51 to 1.00 percent sulfur content range and
1,284 million barrels was in the greater than 2.00 percent sulfur content
range, The top seven geographical areas with 75 percent of the oil re-
serve in the 0.51 to 1.00 percent sulfur content range were: California,

San Joaquin (718 million barrels); Oklahoma (276 million barrels);

Colorado (169 million barrels): Texas RRC district 5 (119 million barrels);

California, Coastal (109 million barrels); New Mexico, southeast (91 mil-
lion barrels); and Texas RRC district 8A (81 million barrels). Areas with
74 percent of the reserve in the greater than 2.00 percent sulfur range
were: UWyoming and South Dakota (396 million barrels); Texas RRC district
6 (272 million barrels); Texas RRC district 8 (215 million barrels); and

Mississippi (72 million barrels).

(Classification of Total Crude 011 Reserves

To classify the total crude oil reserves as of December 31, 1969,
sulfur content was allocated to the remaining reserve (total API reserves
minus Bureau of Mines selected. field reserves), The above allocation

was based on the sulfur content assigned to the reserves of 1,000 selected

AT
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fields (or reservoirs) and that assigned to the production of the addi-
tional 2,600 fields not associated with selected fields (or reservoirs).
As shown in table 2, the breakdown of U.S. reserve by sulfur content
ranges was: 0 to 0.5 percent, 18,908 million barrels; 0.51 to 1.00 per~
cent, 3,499 million barrels; 1.0l to 2.00 percent, 5,151 million barrelsj
and greater than 2,00 percent, 2,074 million barrels.

About 82 percent of the U.S. reserve was in Texas, Louisiana, Cali-
fornia, and Oklahoma (fig. 2). The crude oil reserve from these four
areas are classified in table 2 and total 15,779 million barrels of 0 to
0.5 percent sulfur content, 2,638 million barrels of 0.51 to 1.00 percent,
4,558 million barrels of 1.0l to 2.00 percent, and 1,410 million barrels

greater than 2,00 percent.

Classification of 80 Percent of the 1969 Production

Sulfur content was assigned to a larger segment of the Nation's oil
production than that associated with the estimated reserves because of
the time required to estimate individual field reserves. About 80 percent
of the production was assigned sulfur content and classified as shown in
table 3, The lowest sulfur content range, O to 0.5 percent, had the
largest production of 1,744 million barrels. Eight geographical areas
with about 66 percent of the oil production in this low range were:
Louisiana, south (476 million barrels); Oklahoma (120 million barrels);
Texas RRC district 3 (110 million barrels); Texas RRC distriect 8 (109
million barrels); California, Los Angeles Basin (103 million barrels);
Texas RRC district 6 (82 million barrels); Texas RRC district 8A (77

million barrels); and Alaska, including 277,000 barrels from the North
~ 7 ’:}1
o



TABLE 2. - Classification of total crude o0il reserves by sulfur content

in the United States=-December 31, 1969

Geographical areal/

Reserves, 1,000 bbl

Sulfur content, percent

0.00~-0.50] 0,51-1,00| 1.01-2,00 22,00 Total
Alabama and Florid8..sscaoce 64,414 776 - 8,899 2/749089
AlBBKA.oscasc0esn00ossanase 432,300 - - - '~A32530G
ATkansa@Bo.scceccescossosaone 9,573 6,533 94,869 16,371 127,346
California

CORBLALecsesensssnenennas 13,484 | 263,624 26,800 | 345,264 649,172

Los Angeles Basin.c...cese 11,647 65,287 1,486,820 76,766 1,640,520

San Joaquineconoscnﬂcoubo 461;318 973’174 5189546 - 1,953,038
Colorados.cssessssasossssasns 144,230 253,409 57 2’908 &00,60&
I11inoiB8sss00sssceccoosssne 271,867 248 = hS 2723115
Indianf..eocncecccosssensas 41’153 154 - - &1,307
Kansas and Missouri....sss» 394,613 170,517 1,620 - 566,750
Kentucky and Tennessees..o.. 73,230 - ~ - 73,230
Louisiana

North.ssosoassoconsososones 289;881 37,879 5,424 - 333,184

Southo-ooaott.eooat‘rtoto 5,130,353 225’913 - - 593559966
MiChigana..oo.c.uottat.aona 43,933 7,168 416 - 513517
Miﬂsiasippitotoo.-tn..-co.t 83*484 72;026 21,301 183’387 3603198
Montanacs.ccoesevesacoccsvse 152’645 64,278 53,969 4,873 2759765
Nebraska...osssnvevoosonsos 20,551 26,284 - - 469835
New Mexico Southeast..cs.ees 428,099 160,787 222,163 248 811,297
New Mexico Northwest

and AriZOoNBos.ccscsse0s0a 38’369 i - - 389369
North Dakot8.scecsccosseces 142,256 52,031 4,050 36,167 234,504
Ohie, New York, and .

P‘nnﬂylvaniac.ooaaas.onoo 193,516 382 - - 1939898
Oklahomec.cessvovsoosnnase 999,031 389’806 1,146 - 1,3899983
Texas

District 1poao-noooeoasc. 40,;48 112,260 3,717 1’041 157,166

District Zpooaooocosaoooc 8819063 5,420 d o 8869&8&

District 305000000:..0-03 1,821,646 12,782 - - 1’834,&28

DIistrict 4csecevcsnsncace 563,768 97 - - 563,865

Disgtrict Sscecncoesonsses 12,403 121,967 496 - 1349866

District Goloocco-notoooo 2,190,955 15,830 34,748 348’749 295909282

District 7Bosocscssesncsasn 242,444 - - - 2&2,44&

DABETLCE 7Cooononsconanses 306,463 | 17,002 5,690 | 19,198 348,353

DABETLCE Busuooooasenasos 899,825 | 151,364| 1,759,582 | 357,811 3,168,582

District BA.ssssccoecsscas | 1,457,499 132,717 714,763 261,199 2,566,178

DiﬂtriCt 9cool-on-oaoo.oa 222,178 113,389 - ad 335956?

District 10sss0c0s0eescos 234,968 - - - 234,968
West Virginia and Virginia. 53,486 - - - 53,486
Wyoming and South Dakota... 353,635 42,378 189,711 411,296 997,020

Totaloceacooscacesacssses |18,907,496 | 3,499,119 5,151,070 | 2,074,177 Ey&9,631,862

1/ Geographical area 1s a state, combinatien of
and swmbination of a state and geographical sub
2/ FExcludes North Slope reserves.

3/ Total API reserve.

states, subdivision of a state,
division of another state.
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1AL 3. - Claasifi-otfen of 2% percent of the 1959 crude ofll production

, T ved]  torad

| ,7uu 5?5?3
Aleeh i i, e 74,050 2ir | - 74,313
AN A 1,132 7.649 5,3%11 4,312 4,545 17,159

Cal'jorrin
OSSN O N 26,2060

|

|

! 3,481 26,863 3,339 66,02
1os Avcelon Basdno, ool 107,043 ;

O, 2CR 19,420 52 164,744

S JOay N, L ee e 56,733 - 17 142,538

COTOTodn. i it enaeunenen 7,904 ] 141 7,344 27,836
JlIimolt e i i v e 45,003 - - 5,680 50,723

3
jodd

T A e 3,55 - - 4,548 7,824
S s vl M ouT L L e 31,005 12,70 254 - 52,756 87,078
[ TSSO L e, 2,:’\?53 - - - 1G,867 13,495
H
e LAY 3,635 513 - 15,004
T T 4755827 2l 240 - - | 182,007
vz‘h’\»ﬂ.......... T ¥, 884 1,105 9 - 3,621
TN R T L LT RV 1,77 | 10,550 41,026
R SO T S 23,000, @,( 2 8,105 703 3,755
TR e T N S [ Y NN - - 3,040
R TR PO S I 353,505 1 15,'ua A IS B 21 45,165

[SPREEREREE A |
e 11,570 | L0 - 5,571 17,105

e 100,177 4, G4C 211 - 52,250 215,074

J 5,500 Bt L4 83 4,5%, 17,009

i e SN MEKE . - 17,745 71,233

I ER A E T N L, 1,634 - - 33,903 145,241
I o o A R 9! - - 28,014 80,672

Pl 320 D e 2,655 L0500 48 - 553 12,650
IAStr 10t Ot en, BY 000 | 1,500 3,122 | 25,845 6,970 112,451
DIsteiel /0 ieeeasieaa 16,017 - - 21,325 37,942
Biatyiol 1L .. TG L2 1,597 6A5 1,514 11,349 44,422
PIotrlot Boutvnnnineans 1OR.752 1 20 LS 82,731 43,736 29,05k 284,151

F PR T T S A DA 77,048 | 10,0605 70,2051 31,822 15,408 207,507
Metefel Vi iiiiiiveennns 15,641 6,304 - - 34,850 56,085
Biatziet 10, iaeeuenne... 74,259 - - - 4,335 28,63
Vbeh and Neven uveeiuanna. 20,708 371, 1,920 - 742 23,7%%
West Vireldo ond Virgiuia. 3,100 - ~ - - 3,165

Wyoenivg ard Sovth Dikota.,. AR s 53,488 ,_,,--g‘_i:r?_é?‘.*.- 1.56 Ly

Tetel, i, 11,775,430 282,014 L G91212,393 | 650,816 3,189,071
e e an A o e s e —— T -~ 0 Crms e mwed —————— e

1/ Ceoproghdcal ared s oa store, Tt fon of ciatcs, subdivision of a state, and
cembinaticn ol a elnte anld ooz aphtend svhdlvisgio @{’q nother state.

2/ North Slops prodecticn, -
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Slope, (74 million barrels)., The 1.0l to 2,00 percent sulfur content
range had the next highest oil production éf 300 million barrels, TIn

this range, four geographical areas with 75 percent of the oil production
were: Texas RRC district 8 (83 million barrels); Texas RRC district 8A
(70 million barrels); California, Los Angeles Basin (40 million barrels);
and Wyoming and South Dakota (31 million barrels). Of the remaining pro-
duction, 282 million barrels was in the 0,51 to 1.00 percent sulfur content
range, and 212 million barrels was in the greater than 2,00 percent range.
The top seven geographical areas with 66 percent of the production in the
0.51 to 1.00 percent range were: California, San Joaquin (58 million
barrels); Oklahoma (43 million barrels); Louisiana, south (24 million
barrels); Texas RRC district 8 (20 million barrels); New Mexico, southeast
(14 million barrels); Kansas and Missouri (13 million barrels); and Texas
RRC district 8A (13 million barrels). Breakdown of 74 percent of the oil
production in the greater than 2.00 percent range was: Wyoming and South
Dakota (54 million barrels), Texas RRC district 8 (44 millien barrels),
Texas RRC district 8A (32 million barrels), ané Csalifornia, Coastal (27

millien barrels).

Classification of Total 1969 Production

Based on the sulfur content assigned te 80 percent of the 1969 pro-
duction, the remaining (20 percent) was apportioned to the four .sulfur
content ranges to establish the classification of the total 1969 produc-
tion as shom in table 4, It was assumed that the result of assigning
sulfur content by the above method would not vary appreciably from that

had the act-al sulfur content been known, Breakdown of the production

- ,)5
€



TABLE 4, - Classification of total 1969 crude oil production

by sulfur content in the United States

Geographical areal/

1969 preduction, 1,000 bbl

Sulfur content, percent

0.00-0.50 | 0.51-1.00 | 1,01-2.00 | 52,00 | Toral
Alabama and Florida..cosesanseves 7,910 2 277 g 1,232 ggéln
AlaSkaooacoc.'o'-‘c-.vo.ao.ocaoc 74,036 -/277 - - 749313
ATKkarBaBscescovscoscssescnsnenns 1,540 2,515 7,238 5,866 179159
California
COBBEALserarsersesenncsassnnns 27,657 6,919 3,665 | 28,282 66,523
Los Angeles Bagfife.cecosssnsss | 102,675 12,356 | 40,281 | 9,432 | 164,74l
San JaaqUin.................-. 56,740 57,674 28,494 - 1429908
ColoradOscccssssessosasessnnonss 10,730 16,961 4 191 27,886
I11inoi8.oconsccsesesescacennsns 50,678 A5 o - 50,723
Indianaﬂ.‘..0..".‘...‘...‘...‘. 7,763 61 - bl 7982&3
Kansas and Mislburii:.-.......-- 61,431 25,128 519 - 8?9078
Kentucky and Tennessee ecavecors 13,495 - - o 139495
Louisiana
NoTthoesaeecsonssassosesesnssas 37,360 5’832 780 - 439972
SOULhcosescescssscrcsncnssnsee 649,860 33,137 - hid 6829997
Michiganlcco'ﬂt."on.t‘..‘.ll‘.‘ 10,430 1’662 98 d 129190
Mi"i“ippitccocoanton‘o‘ontccoo 19’151 10,505 3,860 29,897 639&1j
MONtANA: scscsoossuscccesscrsnass 24,924 9,810 8’750 759 44,2&3
Nebragka..osevscecscessssnssnsss 6’114 5,966 - - 129080
New Mexico Southeast 35,200 | 23,034 | 33,351 35| 113,719
New Mexico Northwest
and AriZonf.c..ececcssoassvsne 8,759 - - - 8,759
North Daketl@.cscscsscecscsasacess 14,955 4,635 689 2’474 229753
Ohio, New York and Pennsylvania. 17,061 A4 - - 17,105
Oklahoma,sassevesesssasssanesnsse 158,676 56,319 279 = 215,27&
Texas
District locceeoecosoccravacas 4,539 11,752 603 113 17,009
Digtricet 2.cccecesscccoonesces 70,781 4537 - - 719238
District 3cccevecsonconccccnes 143,887 1,354 - - 145,241
District 4.cccoescrsoscnsasens 80,958 14 - - 809972
DIstrict Sececsvcscesononcnsas 2,798 10,802 50 b 139650
DIStrict Gooecevssvcacsencsese 86,971 1,697 39316 27,4‘7 1199431
District 7Bocvassceosccscsscss 37,942 - = = 37,9&2
District 7CQ‘I0.000.0I¢¢0.“‘. 39’388 2’125 888 2,021 4‘4,422
District Beesesscsesocssccrsss 121,050 22,311 92,109 48,681 2849151
District BAicceoresosccscscoss 83,639 13,700 75,835 | 34,373 207,567
District Qcsscasscesssecssesee 40,378 16,507 - b 569885
Digtrict 10scacessncsascscanen 28,637 - - - 28,637
Utah and NevAd&..ssse0scccnences 21,467 337 1,990 - 23979&
West Virginia and Virgini@e.e.s. 3,106 - - - 3,106
Wyoming and South DakotB.sccoace 59}630 7,944 32,523 561352 15§1é49
TotBlessesccecacsssconcasssnes 2,242,435 362,157 337,324 247.155 3,1899071

1/ Geographical area is a state, combinatiem of states, subdivision of a state,
and combination of a state and geographical,ggbdiv;gé?n of another
L

2/ North Slope produstion.

state.
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by sulfur coatent ranges was: O to 0.5 percent, 2,243 million barrels;
0.51 to 1.00 percent, 362 million barrels; 1,0l to 2.00 percent, 337

million barrels; and greater than 2.00 percent, 247 million barrels,

The classgification of the total 1969 crude oil production and

reserves as of December 31, 1969, in the United States is summarized

in table 5.

~ f}",
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SULFUR CONTENT OF OIL BY GEOGRAPHICAL AREAS

Of the 31 States with oill production during 1969, four were
subdivided into a total of 19 areas, and nine were combined with
other States or subdivisions resulting in a total of 37 geograph-
ical areas (fig. 3). Due to a limited discussion in this report,
data sheets of each geographical area are included as additional
information, This information pertains to each area's contribution
to the U.S. production and reserve status, production and reserve
trends, and production and reserve by sulfur content, the latter

based on selected field data.

Alabama and Florida

1, 1969 production of 9,419,000 bbl was 0.30 percent of U.S. pro-
duction. Alabama 716852000 gbl. Florida 1,734,000 bbl.

2. Reserve of about 74,089,000 bbl as of December 31, 1969 was
0.25 percent of U.S. reserve (APT).

3. Production and reserve trends (API):

A, After 1945 Alabama's annual serude oil production peaked in
1963 at 9,175,000 bbl.*

B. After 1945 Alabama's annual crude oil reserve peaked in 1966

at 85,344,000 bbl,*

4. Crude oil analysis:

A. Number of fields (or reservoirs) with assigned sulfur content:

B. Percent of 1969 production with assigned sulfur content: 83.3

C. Percent of 1969 reserve with assigned sulfur content: 90.5
; A
*Florida information not available. aal
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Alaska

1. 1969 production of 74,313,000 bbl was 2.33 percent of U.S. pro-
duction.

2. Reserve of about 432,300,000 bbl* as of December 31, 1969 was 1.46
percent of U.S. reserve (API).*%

3. Production and reserve trends (API):

A. After 1945 Alaska's annual crude oil production has not
established a peak.

B. After 1945 Alaska's annual crude oil reserve has not established
a peak.

4. Crude oil analysis:
A. Number of fields (or reservoirs) with assigned sulfur content: 35
B. Percent of 1969 production with assigned sulfur content: 100.0
C. Percent of 1969 reserve with assigned sulfur content: 100.0

*# Excludes North Slope reserves,

%% Reserve was 10,148,824,000 bbl as of December 31, 1970, including
North Slope.

Arkansas

1. 1969 production of 17,159,000 bbl was 0.54 percent of U.S. pro~
duction.

2. Reserve of about 127,346,000 bbl as of December 31, 1969 was 0.43
percent of U.S. reserve (API).

3. Production and reserve trends (API):

A. After 1945 Arkansas' annual crude oil production peaked in
1948 at 31,056,000 bbl,

B. After 1945 Arkansas' annual crude oil reserve peaked in 1953
at 358,231,000 bbl.

4. Crude oil analysis:
A. Number of fields (or reservoirs) with assigned sulfur content: 36
B. Percent of 1969 production with assigned sulfur content: 67.0

C. Percent of 1969 reserve yith assjgned sulfur content: 65.3

[V
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California
1. 1969 production of 374,175,000 bbl was 11.74 percent of U.S. pro-
duction.
2. Reserve of about 4,242,730,000 bbl as of December 31, 1969 was

14,32 percent of U.S. reserve (API).

3.

Production and reserve trends (API):

A. After 1945 California's annual crude oil production peaked in
1968 at 375,730,000 bbl.

B. After 1945 california's annual crude oil reserve peaked in
1966 at 4,607,951,000 bbl.,

Crude oil analysis:
A. Number of fields (or reserveirs) with assigned sulfur content: 72
B. Percent of 1969 production with assigned sulfur content: 65.6

C. Percent of 1969 reserve with assigned sulfur content: 72.0

California, Coastal

1. 1969 production of 66,523,000 bbl was 2.09 percent of U.S. pro-
duction »
2. Reserve of about 649,172,000 bbl as of December 31, 1969 was 2.19

percent of U.S, reserve (API).

3.

4,

Production and reserve trends (API):

A. After 1945 california Coastal's annual crude oil production
peaked in 1953 at 93,942,000 bbl.

B. After 1945 California Coastal's annual crude oil reserve peaked
in 1954 at 853,983,000 bbl.

Crude oil analysis:

A. Number of fields (or reservoirs) with assigned sulfur content: 10

B. Percent of 1969 production with assigned sulfur content: 41.2

C. Percent of 1969 reserve with assigned sulfur content: 233.9
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California, Los Angeles Basin

1. 1969 production of 164,744,000 bbl was 5.17 percent of U.S. pro-
duction,

2. Reserve of about 1,640,520,000 bbl as of December 31, 1969 was
5.54 percent of U.S. reserve (API).

3. Production and reserve trends (API):

A. After 1945 California, Los Angeles Basin's annual crude oil
production has not established a peak.

B. After 1945 California, Los Angeles Basin's annual crude oil
reserve peaked in 1966 at 1,921,282,000 bbl.

4. Crude oifl analysis:
As Number of fields (or reservoirs) with assigned sulfur centent:
B. Percent of 1969 production with assigned sulfur content: 68.0

C. Percent of 1969 reserve with assigned sulfur content: 84.3

California, San Jogquin

1. 1969 production of 142,908,000 bbl was 4.48 percent of U.S. pro-
duction.

2. Reserve of about 1,953,038,000 bbl as of December 31, 1969 was
6.59 percent of U.S. reserve (API).

3. Production and reserve trends (API):

19

A, After 1945 California, San Joaquin's annual crude oil production

peaked in 1948 at 157,693,000 bbl.

B. After 1945 California, San Joaquin's annual crude oil reserve
peaked in 1958 at 2,116,491,000 bbl.

4. Crude oil analysis:
A. Number of fields (or reservoirs) with assigned sulfur content:
B. Percent of 1969 production with assigned sulfur content: 74.3

Ce Percent of 1969 reserve with assigned sulfur contents 74.3
-~ - f‘ ﬁ —————
D
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Colorado

1, 1969 production of 27,886,000 bbl was 0,87 percent of U.S. pro-
duction,

2. Reserve of about 400,604,000 bbl as of December 31, 1969 was 1,35
percent of U.S. reserve (API).

3. Production and reserve trends (API):

A. After 1945 Colorado's annual crude oil production peaked in
1956 at 58,516,000 bbl.

B. After 1945 Colorado’s annual crude oil reserve peaked in 1968
at 420,473,000 bbl,

4. Crude ofl analysis:
A. Number of fields (or reservoirs) with assigned sulfur content: 4
B. Percent of 1969 production with assigned sulfur content: 51,3

C., Percent of 1969 reserve with assigned sulfur content: 51.0

Illinots

1. 1969 production of 50,723,000 bbl was 1.59 percent of U,S, pro-
duction,

2. Reserve of about 272,115,000 bbl as of December 31, 1969 was
0.92 percent of U,S., reserve (API).

3. Production and reserve trends (API)s

A. After 1945 Illinois' annual crude oil production peasked in
1956 at 82,314,000 bbl.

B. After 1945 Illinoia' annual crude oil reserve peaked in 1956
at 700,000,000 bbl.

4, Crude ofil analysis:

A. Number of fields (or reservolirs) with assigned sulfur content: 29

B. Percent of 1969 production with assigned sulfur content: 80.0

C. Percent of 1969 reserve with assigned sulfur content: 80,5

S
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Indiana

1. 1969 production of 7,824,000 bbl was 0,25 percent of U.S. pro-
duction,

2. Reserve of about 41,307,000 bbl as of December 31, 1969 was 0.14
percent of U.S. reserve (API).

3. Production and reserve trends (API):

A. After 1945 Indiana‘'s annual crude oil production peaked in
1953 at 12,641,000 bbl.

B. After 1945 Indiana‘s annual crude oil reserve peaked in 1959
at 73,951,000 bbl,

4. Crude oil analysis:

A. Number of fields (or reservoirs) with assigned sulfur content:

(oo

B. Percent of 1969 production with assigned sulfur content: 44.5

C. Percent of 1969 reserve with assigned sulfur content: 45.8

S—pm———p——

Kansas and Missouri

1. 1969 production of 87,078,000 bbl was 2.73 percent of U.S. pro-
duction. Kansas 87,011,000 bbl, Missouri 67,000 bbl.

2. Reserve of about 566,750,000 bbl as of December 31, 1969 was 1.91
percent of U.S. reserve (API).

3. Production and reserve trends (API):

A. After 1945 Kansas' annual crude oil production peaked in 1956
at 124,473,000 bbl.*

B. After 1945 Kansas' annual crude oll reserve peaked in 1955 at
998,068,000 bbl,*

4. Crude oil analysis:
A. Number of fields (or reservoirs) with assigned sulfur content: 44%
B. Percent of 1969 production with assigned sulfur content: 33,1

C. Percent of 1969 reserve with assigned sulfur content: 32,7

*Missouri information not available. o 35
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Kentucky and Tennessee

1, 1969 production of 13,495,000 bbl was 0.42 percent of U.S. pro-
duction. Kentucky 13,463,000 bbl. Tennessee 32,000 bbl.

2, Reserve of about 73,230,000 bbl as of December 31, 1969 was 0.25
percent of U.S. reserve (API).

3. Production and reserve trends (API):

A, After 1945 Kentucky's annual crude oil production peaked in
1959 at 27,272,000 bbl,*

B. After 1945 Kentucky's annual crude eil reserve peaked in 1956
at 148,442,000 bbl.*

4, Crude oil analysis:
A. Number of fields (or reservoirs) with assigned sulfur content: 8%
B. Percent of 1969 production with assigned sulfur content; 17,9
C, Percent of 1969 reserve with assigned sulfur content: 16.0

*Tennessee information not available,

Louisiana

1. 1969 production of 726,969,000 bbl was 22.78 percent of U.S. pro~-
duction.

2. Reserve of about 5,689,150,000 bbl as of December 31, 1969 was
19.20 percent of U.S. reserve (API).

3. Production and reserve trends (API):

A. After 1945 Louisiana’s annual crude oil production has net
egtablished a peak,

B. After 1945 Louisiana's annual crude oil reserve has not
established a peak.

4, Crude oill analysis:
A, Number of fields (or reservoirs) with assigned sulfur centent: 95
B. Percent of 1969 production with assigned sulfur content: 48.3

C. Percent of 1969 reserve wit@laaaiggad sulfur content: 50,7

I
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Louigiana, North

1. 1969 production of 43,972,000 bbl was 1,38 percent of U.S. pro-
duction.

2, Reserve of about 333,184,000 bbl as of December 31, 1969 was
1.12 percent of U.S. reserve (API).

3. Production and reserve trends (API):

A. After 1945 Louisiana, North's annual crude oil production
peaked in 1965 at 51,904,000 bbl,

B. After 1945 Louisiana, North's annual crude oil reserve
peaked in 1956 at 464,745,000 bbl.

4. Crude oil analysis:
A. Number of fields (or reservoirs) with assigned sulfur content: 11
B. Percent of 1969 production with assigned sulfur content: 43.6

C. Percent of 1969 reserve with assigned sulfur content: 45.4

Louisiana, South

1. 1969 production of 682,997,000 bbl was 21,40 percent of U.S. pro~
duction,

2, Reserve of about 5,355,966,000 bbl as of December 31, 1969 was
18,08 percent of U.S. reserve (API).

3. Production and reserve trends (API):

A, After 1945 Louisiana, South's annual crude oil production has
not established a peak.

B, After 1945 Louisiana, South's annual crude oil reserve has net
established a peak,

4., Crude oil analysis:
A. Number of fields (or reservoirs) with assigned sulfur content: 84
B, Percent of 1969 production with assigned sulfur content: 48,6

C. Percent of 1969 reserve with assigned sulfur content: 51,0

T 27
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Michigan
1. 1969 production of 12,190,000 bbl was 0,38 percent of U.S. pro~
duction,
2, Reserve of about 51,517,000 bbl as of December 31, 1969 was 0.17

percent of U.S. reserve (API).

3. Production and reserve trends (API):
A, After 1945 Michigan's annual crude oil production peaked in
1961 at 18,901,000 bbl.
B, After 1945 Michigan’s annual crude oil reserve peaked in 1961
at 78,790,000 bbl,
4, Crude oil analysis:
A, Number of fields (or reservoirs) with assigned sulfur content:
B. Percent of 1969 production with assigned sulfur content: 63.2
C. Percent of 1969 reserve with assigned sulfur content: 63,8
Migsissippi
1. 1969 production of 63,413,000 bbl was 1.99 percent of U.S. pro-
ductiorlc
2. Reserve of about 360,198,000 bbl as of December 31, 1969 was 1.22
percent of U.S. reserve (API).
3. Production and reserve trends (API):
A, After 1945 Misgsissippi's annual crude oil production has not
estghblished a pesak.
B. After 1945 Mississippi's annual crude oil reserve peaked in
1954 at 412,276,000 bbl.
4, Crude oil analysis:

A, Number of fields (or reservoirs) with assigned sulfur content:
B, Percent of 1969 production with assigned sulfur content: 33,9

C. Percent of 1969 reserve with assigned sulfur content: 33.8

38
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Montana

1, 1969 production of 44,243,000 bbl was 1,39 percent of U.S. pro-
duction.

2. Reserve of about 275,765,000 bbl as of December 31, 1969 was
0.93 percent of U.S. reserve (API).

3, Production and reserve trends (API):

A. After 1945 Montana's annual crude oil production peaked in
1968 at 48,460,000 bbl.

B» After 1945 Montana’s annual crude oil reserve peaked in 1968 at
345,117,000 bbl.

4, Crude oil analysis:
A, Number of fields (or reservoirs) with assigned sulfur content: 38
Bs DPercent of 1969 production with asasigned sulfur content: 91,0

S

C. Percent of 1969 reserve with assigned sulfur content: 87.6

S ——

Nebraska

1, 1969 production of 12,080,000 bbl was 0.38 percent of U.S. pro-
duction,

2. Reserve of about 46,835,000 bbl as of December 31, 1969 was 0.16
percent of U.S. reserve (API).

3 Production and reserve trends (API):

A, After 1945 Nebraska's annual crude oil production peaked in
1962 at 25,195,000 bbl,

Be After 1945 Nebraska's annual crude oil reserve peaked in 1961
at 100,429,000 bbl.

4, Crude oil analysis:
As Number of fields (or reserveirs) with assigned sulfur content: 20
B. Percent of 1969 production with assigned sulfur content: 56,9

————p——

Ce Percent of 1969 reserve with asaigntd sulfur content: 57.2

29 2Le2
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New Mexico

1, 1969 production of 120,061,000 bbl was 3.77 percent of U.S. pre-
duction,

2, Reserve of about 839,927,000 bbl as of December 31, 1969 was 2.84
percent of U.S. reserve (API).

3. Production and reserve trends (API):

A. After 1945 New Mexico's annual crude oil production peaked
in 1968 at 120,982,000 bbl.

B, After 1945 New Mexlco's annual crude oil reserve peaked in
1961 at 1,090,203,000 bbl.

4, Crude oil analysis:
A, Number of fields (or reservoirs) with assigned sulfur content: 39
B, Percent of 1969 production with assigned sulfur content: 57.3

C, DPercent of 1969 reserve with assigned sulfur content: 56,6

New Mexico, Northwest and Arirzona

l. 1969 production of 8,759,000 hhl was 0.27 percent of U.S. pro-
duction, New Mexico, Northwest 6,341,000 bbl., Arizona 2,418,000 bbl,

2. Reserve of about 38,369,000 bbl as of December 31, 1969 was 0.13
percent of U.S. reserve (API).

3. Production and reserve trends (API):

A. After 1945 New Mexico, Northwest's annual crude oil production
peaked in 1961 at 14,211,000 bbl.*

B, After 1945 New Mexico, Northwest's annual crude oil reserve
peaked in 1961 at 75,080,000 bbl.*

4, Crude oil analysis:

A, Number of flields (or reservoirs) with assigned sulfur content:

&

B, Percent of 1969 production with assigned sulfur content: 46,9
Co Percent of 1969 reserve with assigned sulfur content: 46,9

*Arizona information not available. T L




New Mexico, Southeast

1. 1969 production of 113,719,000 bbl was 3,57 percent of U.S. pro-
duction.
2, Reserve of about 811,297,000 bbl as of December 31, 1969 was 2,74

percent of U.S., reserve (API),

3., Production and reserve trends (API):
A. After 1945 New Mexico, Southeast’'s annual crude oil production
has not established a peak.
B, After 1945 New Mexico, Southeast's annual crude oil reserve
peaked in 1961 at 1,015,123,000 bbl,
4, Crude oil analysis:
A. Number of fields (or reservoirs) with assigned sulfur contents
B, Percent of 1969 production with assigned sulfur content: 58,9
Ce Percent of 1969 reserve with assigned sulfur content: 57,5
North Dakota
1, 1969 production of 22,753,000 bbl was 0.71 percent of U.S. pro-
duction,
2. Reserve of about 234,504,000 bbl as of December 31, 1969 was 0.79
percent of U.S. reserve (API),
3. Production and reserve trends (API);
A, After 1945 North Dakota's crude oil production peaked in 1966
at 27,126,000 bbl,
B, After 1945 North Dakota's crude oil reserve peaked in 1960 at
430,521,000 bbl,
4., Crude ofl analysis:

A, Number of filelds (or reservoirs) with assigned sulfur content:
B. Percent of 1969 production with assigned sulfur content: 89,2

Co. Percent of 1969 reserve with assi 1d sulfur content: 88,9

i
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Ohio, New York, and Pennsylvania

1. 1969 production of 17,105,000 bbl was 0,54 percent of U.S. pro-
duction., Ohio 10,971,000 bbl. New York 1,256,000 bbl. Pennsylvania
4,878,000 bbl.

2. Reserve of about 193,898,000 bbl as of December 31, 1969 was 0.66
percent of U.S, reserve (API).

3. Production and reserve trends (API):

A. After 1945 these three States' annual crude oil production
peaked in 1964 at 22,836,000 bbl.

B. After 1945 these three States' amnual crude oil reserve
peaked in 1956 at 238,471,000 bbl.

4, Crude oil analysis:

A. Number of fields (or reservoirs) with assigned sulfur content: 3%

B. Percent of 1969 production with assigned sulfur content: 67.4
C. Percent of 1969 reserve with assigned sulfur content: 57.9
*Excludes Ohio because sulfur samples refer to crude oil grades and
not fieldse.
Oklahoma

1. 1969 production of 215,274,000 bbl was 6.75 percent of U.S, pro-
duction,

2, Reserve of about 1,389,983,000 bbl as of December 31, 1969 was
4,69 percent of U.S. reserve (API).

3. Production and reserve trends (API):

A, After 1945 Oklahoma's annual crude oil production peaked in
1967 at 221,278,000 bbl,

Ba After 1945 (Oklahoma's annual crude oil reserve peaked in 1955
at 2,016,045,000 bbl.

4, Cyude oill analysis:
A, Number of flelds (or reservoirs) with assigned sulfur content:

B. Percent of 1969 production with assigned sulfur content: 61.0
C. Percent of 1969 reserve with assigned sulfur content: 62.4
1.

o
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Texas

1. 1969 production of 1,107,144,000 bbl was 34,71 percent of U.S. pro-
duetion »

2. Reserve of about 13,063,182,000 bbl as of December 31, 1969 was
44,08 percent of U.S, reserve (API).

3. Productien and reserve trends (API):

A. After 1945 Texas' annual crude oil preduction has not
established a peak.

B, After 1945 Texas' annual crude oil reserve peaked in 1951
at 15,314.964,000 bbl.

4, Crude oil analysis:
A. Number of fields (or reservoirs) with assigned sulfur content: 381
B. Percent of 1969 production with assigned sulfur content: 57.6

C. Percent of 1969 reserve with assigned sulfur content: 71.5

p————

Texas, District 1

1. 1969 production of 17,009,000 bbl was 0,53 percent of U,S. pro-
ductien,

2., Reserve of about 157,166,000 bbl as of December 31, 1969 was 0.53
percent of U.S. reserve (API).

3., Production and reserve trends (API):

A. After 1945 Texas, District 1's annual cruds oil preduction
peaked {in 1956 at 20,104,000 bbl.,

B, After 1945 Texas, District 1's annual crude oil reserve
peaked fn 1967 at 139,435,000 bbl.

4, Crude oil analysis:
A. Number of fields (or reservoirs) with assigned sulfur content: 15
Bes Percent of 1969 production with assignad sulfur centent: 62.6

Ce Percent of 1969 reserve with assigned sulfur content: 64.0
] 43
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Texas, District 2

l. 1969 production of 71,238,000 bbl was 2,23 percent of U.S, pro~-
ductiona

2. Reserve of about 886,483,000 bbl as of December 31, 1969 was 2.99
percent of U.S. reserve (API).

3. Production and reserve trends (API):

A. After 1945 Texas, District 2's annual crude oil production
has not established a peak.

Be After 1945 Texas, District 2's annual crude oil reserve
peaked in 1961 at 1,008,953,000 bbl.

4. Crude oil analysis:
A, Number of fields (or reservoirs) with assigned sulfur content: 68
B., Percent of 1969 production with assigned sulfur content: 72.4

o rpmp——

C, Percent of 1969 reserve with assigned sulfur content: 76,

————

Texas, District 3

1. 1969 production of 145,241,000 bbl was 4,55 percent of U.S. pro-
duction,

2. Reserve of about 1,834,428,000 bbl as of December 31, 1969 was
6.19 percent of U.S. reserve (API).

3. Production and reserve trends (API):

A. After 1945 Texas, District 3's annual crude oil production
peaked in 1948 at 182,610,000 hbl.

B, After 1945 Texas, District 3's annual crude oil reserve
peaked in 1948 at 2,557,022,000 bbl,

4. Crude oll analysis:
A. Number of fields (or reservoirs) with assigned sulfur content: 43
Be. Percent of 1969 production with assigned sulfur content: 48,4

Cs Percent of 1969 reserve with assigned sulfur content: 50.2
. L1




Texas, District 4

1, 1969 production of 80,972,000 bbl was 2,34 percent of U.S. pro-
duction,

2. Reserve of about 563,865,000 bbl as of December 31, 1969 was 1,9C
percent of U.S. reserve (API).

3. Production and reserve trends (API):

A. After 1945 Texas, District 4's annual crude oil production
peaked in 1953 at 92,946,000 bbl.

B. After 1945 Texas, District 4's annual crude ofil reserve
peaked in 1952 at 1,356,161,000 bbl.

4, Crude oil analysis:
A. Number of flields (or reservoirs) with assigned sulfur content:
B. Percent of 1969 production with assigned sulfur content: 350.3

p———

C. Percent of 1969 reserve with assigned sulfur content: 53.2

Texas, District 5

1. 1969 production of 13,650,000 bbl was 0.43 percent of U.S. pro-
duction.

2, Reserve of about 134,866,000 bbl as of December 31, 1969 was 0.46
percent of U.S. reserve (API).

3. Production and reserve trends (API):

A. After 1945 Texas, District 5's annual crude oil productien
peaked in 1951 at 18,993,000 bbl.,

B. After 1945 Texas, District 5's annual crude oil reserve
was a maximum 295,967,000 bbl in 1946.

4., Crude ofl enalysis:
A. Number of fields (or reservoirs) with assigned sulfur contents
B. Percent of 1969 production with assigned sulfur content: 91.7
C. Percent of 1969 reserve with assigned sulfur content: 97.2

45 .
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Texas, District 6

1. 1969 production of 119,431,000 bbl was 3.75 percent of U.S. pro-
duction,
2. Reserve of about 2,590,282,000 bbl as of December 31, 1969 was

8,74 percent of U.S. reserve (API).

3s Production and reserve trends (API):
A, After 1945 Texas, District 6's annual crude oil production
peaked in 1947 at 158,547,000 bbl.
B, After 1945 Texas, District 6's annual crude oil reserve
peaked {n 1952 at 3,507,817,000 bbl.

4. Crude oil analysis:
A, Number of fields (or reservoirs) with assigned sulfur content:
B. Percent of 1969 production with assigned sulfur content: 83.0
Ce Percent of 1969 reserve with assigned sulfur content: 92.9

Texas, District 7B

1. 1969 production of 37,942,000 bbl was 1.19 percent of U.S. pro-

duetion.

2, Reserve of about 242,444,000 bbl as of December 31, 1969 was

0.82 percent of U,5, reserve (API).

3. Production and reserve trends (API):
A. After 1945 Texas, District 7B's annual crude oil production
peaked in 1956 at 58,285,000 bbl.
B. After 1945 Texas, District 7B's annual crude 341 ressive: -
peaked in 1957 at 307,207,000 bbl.

4. Crude ofl analysis:

A, Number of fields (or reservoirs) with assfigned sulfur content:
Bo Percent of 1969 production with assigned sulfur content: 40,3

C. Percent of 1969 reserve with assigned sulfur content: 45,5

’ LG
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Texas, District 7C

1. 1969 production of 44,422,000 bbl was 1,39 percent of U.S. pro~
duction.

2. Reserve of about 348,353,000 bbl as of December 31, 1969 was 1.18
percent of U.S. reserve (API),

3. Production and reserve trends (API):

A. After 1945 Texas, District 7C's annual crude oil production
peaked in 1955 at 64,103,000 bbl.,

B. After 1945 Texas, District 7C's annual crude oil reserve
peaked in 1951 at 725,498,000 bbl,

4. Crude oil analysis:
A, Number of fields (or reservoirs) with assigned sulfur content: 30
B, Percent of 1969 preoduction with assigned sulfur content: 60,5

C. Percent of 1969 reserve with assigned sulfur content: 57.2

Texas, District 8

1. 1969 production of 284,151,000 bbl was 8.91 percent of U.S. pro-
duction.

2. Reserve of abcut 3,168,582,000 bbl as of December 31, 1969 was
10.69 percent of U.S. reserve (API).

3. Production and reserve trends (API):

A. After 1945 Texas, District 8's annual crude oil production
peaked in 1967 at 286,081,000 bbl.,

B. After 1945 Texas, District 8's annual crude oil reserve
peaked in 1967 at 3,629,496,000 bbl.

4. Crude oil analysis:

A, Number of fields (or reservoirs) with assigned sulfur content: 38

B. Percent of 1969 production with assigned sulfur content: 52.0

C. Percent of 1969 reserve with assigned sulfur content: 67,2

L7
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Texas, District 8A

1, 1969 production of 207,567,000 bbl was 6.51 percent of U,S, pro-
ductton,

2, Reserve of about 2,566,178,000 bbl as of December 31, 1969 was
8.66 percent of U,S. reserve (API).

3. Production and reserve trends (API):

A« After 1945 Texas, District 8A's annual crude oil preduction
has not established a peak.

B After 1945 Texas, District 8A's annual crude oil reserve
peaked i{n 1965 at 2,750,807,000 bbl,

4, Crude oil analysis:
A, Number of fields (or reservoirs) with assigned sulfur content: 17
B. Percent of 1969 production with assigned sulfur content: 70,0

Co Percent of 1969 reserve with assigned sulfur content: 81.8

Texas, District 9

L. 1969 production of 56,885,000 bbl was 1.78 percent of U.S. pro-
duction,

2, Reserve of about 335,567,000 bbl as of December 31, 1969 was 1.13
percent of U.S. reserve (API).

3. Production and reserve trends (API)%

A, After 1945 Texas, District 9's annual crude oil production
peaked in 1956 at 77,148,000 bbl.

Bs After 1945 Texas, District 9's annual crude oil reserve
peaked in 1954 at 544,782,000 bbl.

4, Crude oil analysis:
A, Number of fields (or reservoirs) with assigned sulfur content: 351
B. Percent of 1969 production with assigned sulfur content: 36,1

Co Percent of 1969 reserve with assigned sulfur content: 41.8

&L
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Texasg, District 10

1. 1969 production of 28,637,000 bbl was 0.90 percent of U.S. pro-
duction.

2, Reserve of about 234,968,000 bbl as of December 31, 1969 was
0.79 percent of U.S. reserve (API).

3. Production and reserve trends (API):

A, After 1945 Texas, District 10's annual crude oil production
peaked in 1959 at 39,170,000 bbl.

B. After 1945 Texas, District 10's annual crude oil reserve
peaked in 1955 at 362,264,000 bbl.

4, Crude oil analysis:
A, Number of fields (or reservoirs) with assigned sulfur content: 17
B. Percent of 1969 production with assigned sulfur content: 72,1

C. Percent of 1969 reserve with assigned sulfur content: 73,5

Utah and Nevada

1. 1969 production of 23,794,000 bbl was 0,75 percent of U.S. pro-
duction. Utah 23,571,000 bbl. Nevada 223,000 bbl.

2. Reserve of about 196,187,000 bbl as of December 31, 1969 was
0.66 percent of U.S., reserve (API).

3. Production and reserve trends (API):

A. After 1945 Utah's anaual crude oil production peaked in 1959
at 39,847,000 bbl,* ‘

B. After 1945 Utah's annual crude oil reserve peaked in 1963

at 219,576,000 bbl.* g
‘ i

4, Crude o0il analysis:
A, Number of fields (or reservoirs) with assigned sulfur content: 10%
B. Percent of 1969 production with assigned sulfur content: 90.8

C. Percent of 1969 reserve with assigned sulfur content: 90,1
oo 1A

AR
K

*Nevada information not available.
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West Virginia and Virginia

1. 1969 production of 3,106,000 bbl was 0.10 percent of U.S. pro-
duction. West Virginia 3,105,000 bbl. Virginia 1,000 bbl,

2, Reserve of about 53,486,000 bbl as of December 31, 1969 was 0.18
percent of U.S. reserve (API),

3. Production and reserve trends (API):

A, After 1945 West Virg;nia’s annual crude oil production peaked
in 1966 at 3,677,000 bbl.*

B. After 1945 West Virginia's annual crude oil reserve peaked in
1964 at 58,710,000 bbl.* c

4, Crude oil analysis:

A. Number of fields (or reservoirs) with assigned sulfur content: 1

B, Percent of 1969 production with assigned sulfur content: 100,0
C. Percent of 1969 reserve with assigned sulfur content: 100.0

*Virginia infermatfion not available.

Wyoming and South Dakota

1, 1969 production of 156,449,000 bbl was 4,91 percent of U.S. pro-
duction. Wyoming 156,291,000 bbl. South Dakota 158,000 bbl.

2. Reserve of about 997,020,000 bbl as of December 31, 1969 was 3.36
percent of U.S, reserve (API).

3. Production and reserve trends (API):

A. After 1945 Wyoming's annual crude oil production has not
egtablished a peak.*

B. After 1945 Wyoming's annual crude oil reserve peaked in
1960 at 1,427,375,000 bbl.*

4, Crude oil analysis:
A, Number of fields (or reservoirs) with assigned sulfur content:
B. Percent of 1969 production with assigned sulfur content: 92.6
C. Percent of 1969 reserve with assigned sulfur content: 95.7

- s
*South Dakota information not available, . “’O
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CHAPTER 2.--REFINERIES AND BULK TERMINALS

LOCATION AND CAPACITIES

The 281 refineries which manufactured the multitude of products
required to meet the United States demand in 1969 were located in 39
States; however, most of the capacity was concentrated in three States.
Texas, California, and Louisiana had 103 refineries and accounted for
52 percent of the U.S. refinery capacity and 18 States had 92 percent
of the total capacity, figure 4. Changes in the number or capacities
of refineries has been of small magnitude in recent years; capacity
increased 2.9 percent in 1969 while the number of refineries decreased
by three.

The basic operation in today's refineries is distillation and
refinery capacities are expressed in terms of crude oil throughput for
this process. Capacities of refineries represent the maximum daily
average crude oil throughput of a plant in complete operation. It
approximates the maximum daily average crude oil throughput or ''runs
to stills,’” that can be maintained for an extended period with allowance
for necessary "downtime." Capacity figures may be expressed in
barrels per calendar day or in barrels per stream day. The former
implies a prorated allowance for regular 'downtime' for routine
maintenance and repair. The latter refers to the throughput of a unit
operating for a full day (24 hours) with no allowance for "downtime."
In this report all capacity figures are expressed in barrels per

calendar day, unless otherwise stated. o o
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Statistical information relating to capacity of refineries is
usually compiled as of January 1 of each year and is described as
operating or shutdown as of that date. In this discussion only
operating capacity will be used. Shutdown capacity accounts for a
small part of the total. On January 1, 1969, it accounted for 1.4
percent and on January 1, 1970, for 1.6 percent of the total.

On January 1, 1969, there were 264 operating refineries with a
total operating capacity of 11,575,829 barrels per day while on
January 1, 1970, there were 262 refineries with a total capacity of
11,882,393 barrels per day, table 6. The geographic distribution of
operating refining capacity as of January 1, 1970, shows that Texas
leads all other States with 27 percent of the total followed by
California with 14 percent and Louisiana with 11 percent. P.A.D,
District III, figure 5, accounts for 41 percent of the total while P.A.D.
District II has 27 percent. At the refinery district level, the Texas
Gulf district has 24 percent followed by Indiana-Illinois and West Coast
districts, each with about 16 percent.

Increased capacity of down-stream processes, i.e., cracking,
reforming, coking, and alkylation, in refinery operations has reduced the
quantities of distillate and particularly residual fuel oil manufactured.
At the beginning of 1969, operating capacity, expressed in terms of
gasoline output, of these down-stream processes totaled 5,456,754 barrels
per day compared with 5,729,279 barrels per day at the end of the year,
an increase of 5 percent. The geographic distribution of the capacities
of these down-stream facilities follows closely that shown for crude-oil

capacity. About 3,876,531 barrels per calendar day of the total capacity
~ r
53



[ABLE 6. ty of petroleum v ries in the United States
_January 1, 1970
Petroleun Crude ofl dtacillat tont/ Cracking, reformiag, cokimg, snd alkylation
Refininpg District, refinertes vId
(tumber) Crude oil throughput capacity Gasoline output capacityf
P.A.D. District Barrels per calendar day) (Barreis per calendar day)
o Opera-| Shut- Shutdown Shutdown )
and State Total ting| down Operating Operable fInoperable Total Operating Operable | Inoperable Total —
Districc I:
Delaware .. 1 1 - 140,000 - - 140,000 67,100 - - 67,100
Florida .. 1 1 - 3,000 - - 3,000 - - - i -
Georgia .. 2 2 - 8,900 - - 8,900 - - - -
Maryland ... 2 2 - 19,000 - - 19,000 - - - -
New Jersev . . 7 6 1 510,300 - 20,000 530,300 219,450 - -~ 219,454
New York .... 2 2 - 87,000 - - 87,000 34,300 - - 34, 00
lennsylvania ..... 13 13 - 637,120 16,000 - 653,120 351,638 12,000 1,536 ¢ 305,168
Rhode Island ..... 1 1 - 7,500 - - 7,500 - - - -
Virpinia ......... 1 1 - 51,400 - - 51,400 45,030 - - 45,030
West Virginia . 2 2 - 9,000 - - 9,000 2,650 - - 2,650
Total a2 n 1 1,473,220 16,000 20,000 1,509,220 720,168 12,000 1,530 | 733,698
District II:
111inois .... 12 11 1 709,370 6,330 - 715,700 3a,910 3,500 - 335,410
Indiana .. 1 a 2 586,00n] 10,000 1,500 597,500 | 220,410 - - 220,410
Kansas ... 12 12 - 402,643 - - 402,643 191,287 - 1,250 192,537
Kentucky . 4 4 - 142,000 - - 142,000 56,200 - - 56,260
Michigan ... 10 7 3 149,518 11,500 17,250 178,268 68,988 1,500 8,000 78,488
Minnesota .. 3 3 - 138,300 - - 138,300 60,500 - - 60,500
Missouri ... 1 1 - 83,000 - - 83,000 36,000 - - 36,000
Nebraska ... 1 i - 5,000 - - 5,000 2,200 - - 2,200
North Dakota 4 2 - 53,000 2,000 - 55,000 19,820 1,400 - 21,220
Ohio .... 9 7 2 445,100 22,500 - 467,600 276,832 7,860 - 284,692
Oklahoma 15 14 1 455,100 900 - 456,000 221,950 900 - 222,850
Tennessce . 1 1 - 28,500 - - 28,500 7,700 - - 7,700
Wisconsin 2 1 1 29,000 5,000 - 34,000 9,900 - 500 10,400
Total .......... 83 73 10 3,226,531 58,230 18,750 3,303,511 | 1,503,697! 15,160 9,750 1,528,607
District III:
Alabama ....... b 6 5 1 27,700 6,500 - 34,200 - - - -
6 6 - 91,000 - - 91,000 38,400 - - 18,400
a 17 17 - 1,257,400 1,000 - 1,258,400 638,479 - - 638,479
Miesiesippi . 5 5 w 172,500 - - 172,500 100,900 - - 100,900
Nev Mexico . 6 b 1 41,840 1,000 - 42,840 17,400 - - 17,400
Texas .... 51 48 3 3,235,342 32,900 14,300 3,282,542 { 1,533,065 6,150 13,530 1,552,745
Total ......... 91 86 5 4,825,782 41,400 14,300 4,881,482 1 2,328,244 6,150 13,53 2,347,924
District IV:
Colorado ......... 5 4 1 44,700 5,000 - 49,700 17,250 1,750 - 19,000
Montana . eon 10 9 1 125,110 4,750 - 129,860 61,030 6,110 600 67,740
Utah ..... 5 S - 114,900 - - 114,900 49,300 - - 49,300
Vyoming .. e 10 9 1 136,900} 10,000 - 146,900 61,630 - - 61,630
Total .......... 30 27 3 421,610 19,750 - 441,360 189,210 7,860 600 197,670
District V:
ALasKa ...cvevnine 2 2 - 37,000 - - 37,000 - - - -
Arizona . - - - - - - - - - - -
California 35 35 - 1,631,050 3,500 - 1,634,550 891,480 5,900 16,095 913,475
Hewaid ... 1 1 - 35,000 - - 35,000 11,680 - - 11,680
1 1 - 800 - - 800 - - - -
1 1 - 12,000 - - 12,000 - - - -
5 5 - 219,400 - - 219,400 84,800 - - 84,800
45 45 -1 1,935,250 3,500 - 1,938,750 987,960] 5,900 16,095 1,009,955
Uniged States, toti 281 262 19 | 11,882,393 138,880 53,050 12,074,3231 5,729,279] 47,070 41,505 5,817,854

1/ Includes & small smount of crude ofl charged directly to cracking uniss.

2/ Capacity expressed in terms of gasoline production.

~
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was in P.A.D. Districts II and 111, table 6. Reduction of residual oil
output in the past few years has been the result of refiners using
residual oils to obtain higher valued fractions from cracking and
reforming processes.

Storage facilities called bulk stations and bulk terminals are used
to hold various refined products before distribution to dealers and
consumers. In 1967 the Department of Commerce reported 26,338 petroleum
bulk stations with a total storage capacity of 51.5 million barrels and
2,701 bulk terminals with 404.8 million barrels storage capacity,
table 7. The Bureau of Mines collects data on the bulk terminal storage
of gasolines, naphthas, jet fuel, kerosine, fuel oils, lube oils and
greases, asphalt and miscellaneous finished oils from individual companies.
These data are reported as totals for geographical areas, namely
refinery districts, by each company (see Bureau of Mines reporting
Form 6-1302-M, Bulk Terminal Stocks of Finished Petroleum Products).

These companies number approximately 60. Due to the nature of this

report, bulk terminal inventories of products at a lesser geographic

level are not available. No data are collected by the Bureau of Mines
concerning bulk stations or LP gas stations. State and county storage
information is published by the Department of Commerce; the latest
publication, Petroleum Bulk Stations and Terminals (BC67-WS6), covers

the year 1967. Location of the bulk terminals is a function of storage \
requirements to provide adequate distribution of refined products to

consumers. 5 6
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REFINERY INPUTS AND OUTPUTS
Crude o0il was produced in 31 States, refined in 39 States, and

consumed in varying amounts in all 50 States. The domestic production
of about 9.2 miilion barrels of petroleum per day and consumption of
14.1 million barrels of products in the U.S. indicates a tremendous
requirement for energy. The sulfur content present in the refinery
crude oil inputs and selected product outputs is part of the petroleum
environmental problem.

Refinery Inputs

Refinery inputs in 1969 were derived from domestic crude oil
production of about 3,189 million barrels, approximately 183 million
barrels of lease condensate, and crude oil imports of 514 million barrels.
An attempt has been made to exclude condensate from crude oil in
quantifying the domestic production by sulfur levels because generally
condensate contains very little sulfur. Crude oil production of
3,189 million barrels in 1969 was summarized from data currently in the
energy data bank. Sulfur data on 2,538 million barrels of this total,
table 8, are available on a field basis.

Seventy percent of the 1969 U.S. crude o1l production came from
the three States of Texas, Louisiana, and California, and 95 percent came
from 11 States, figure 6. Individual county production by sulfur levels
within districts and States is presented in table C-8. Distribution of
the produced crude oil to the various refineries was via pipelines,
railroads, trucks, tankers, and barges. During 1969, 76.6 percent of
refinery receipts of crude oil, domestic and foreign, was delivered by

pipeline; 22.2 percent by tankers and barges; and 1.2 percent by tank cars |

Y




TABLE 8. - Crude oil preduction and refinery receipts by P.A.D. District and States in 1969

(Thousand barrels)

Crude oil | Receipts of crude oil
Sulfur T Domesti
Production | content Intrastate iTot:l domestic | orelsn
for
‘f i
District I: g : !
Delaware, Maryland «ccceoes - - - 6,384.0 31,720
Florida, Virginia, Georgia 1,734.3 571.8 - 1,638.0 15,770
New Jersey ..o...coccesescens - - - 78,849.0 94,566
New YOTK svuvvvconsnvasens 1,255.7 1,238.3 - 2,480.0 25,965
Pennsylvania ........0cc0.s 4,878.0 2,698.0 5,489.0 ;: 113,690.0 100,986
West Virginia ............. 3,105.0 ; 3,105.0 1,575.0 2,864.0 -
Rhode Island .......c000000 - - - - -
Tot8l svvesnncvnvennsnane 10,973.0 7,613.1 7,064.0 205,905.0 269,007
District II:
T1140018 coevvvevecsnnnnans 50,723.4 45,042.9 21,025.0 243,734.0 210
Ind1ana ..ooeieiereniiainnse 7,823.9 3,576.5 ! 6,812.0 | 184,183.0 -
KANBAS .ccrccoversccnsennna 87,011.3 44,322.5 77,849.0 136,717.0 -
Kentucky, Tennessee ....... 13,494.5 2,627.9 . 8,464.0 57,330.0 -
Michig8n ..cecvvvorevevanee 12,189.6 8,568.4 11,640.0 39,473.0 12,547
Minnesota, Wisconsin ...... - - - 6,556.0 49,476
Missouri, Nebraska ........ 12,146.9 8,164.2 - 28,641.0 -
North Dakota ......cvevevee 22,753.3 21,959.4 16,048.0 16,938.0 -
Ohio cvievverannvoneonracnss 10,971.6 7,598.0 5,983.0 140,940.0 25,859
Oklahoma ....evvvoensossnes 215,274.4 163,021.8 114,233.0 157,985.0 148
South Dakota ....ccocovvveve 158.2 149.8 - - -
Total ...oveiecnenninnnns 432,547.1 305,031.4 262,054.0 {1,012,497.0 88,240
District III:
Alabama .....cvovecvnannnen 7,685.4 7,058.0 1,150.0 8,083.0 -
ATKENBAB8 . cevcsviccacnosann 17,159.2 12,614.2 16,516.0 30,312.0 -
Louisiana ......cocivneenss 726,968.8 529,006.0 361,014.0 423,942.0 -
Mississippl .....vnceevcans 63,413.5 22,376.8 12,537.0 59,593.0 -
New Mexico coevencssnensans 120,060.5 73,584.5 14,184.0 14,305.0 -
TeXBB .oevvvevinsscnsncncnn 1,107,143.9 899,262.4 766,763.0 11,018,207.0 -
Tot8l .ovvevnnronscennane 2,042,431.3 1,543,901.9 | 1,172,164.0 |1,554,442.0 -
District IV
Coloxado ..acoviasecnsscess 27,886.1 20,542.2 1,680.0 13,265.0 711
Montana ....oc.covcensvaces 44,243,1 40,987.7 12,831.0 29,328.0 10,836
Utah ..vviveveronsessormanne 23,571.4 22,829.7 10,172.0 39,375.0 -
Wyoming ..coceconnccscoscnns 156,290.6 149,735.3 45,279.0 46,386.0 1,099
TOtBLl ..vevervvrncnessnss 251,991.2 234,094.9 69,962.0 . 128,354.0 12,646
District V: )
California ......ccc00neese 374,175.1 370,767.1 375,767.0 450,390.0 57,584
Other States .....cooeavese 76,953.7 76,845.7 7,905.0 13,841.0 86,375
TOtAl vvveereeccarearorss 451,128.8 ' 447,612.8 . 383,672.0 ' 464,231.0 143,959
U.8. total +...ocvcevaees § 3,189,071.4 12.538,254.1 1,894,916.0 ]3,365,429.0 513,852

~

b3
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and trucks. Of the total, refinery receipts of domestic crude oil pipe-
lines delivered 82.3 percent, tankers and barges 16.3 percent, and tank
cars and trucks 1.4 percent. In the cése of foreign crude receipts, pipe~
lines accounted for 38.8 percent (all from Canada) while the rest was
delivered by tankers.

During 1969 intrastate refinery receipts, domestic crude oil
produced and refined within the same State, was 1,895 million barrels and
1,471 million barrels went to refineries outside the State in which it
was produced, interstate receipts, table 9. Crude oil from P.A.D. III,
1,041 million barrels, was shipped to refineries principally in P.A.D.
Districts II, III, and I.

It is impossiblé to designate crude oil production from a specific
field.;o a particular refinery; therefore, the county ﬁroduction by sulfur
levels is iqdicative only of the locality of that production. Availability
of crude oil by sulfur levels, table C-8, indicates that 1,743 million
barrels contained less than 0.50 percent sulfur. The distribution of
this quantity of low sulfur crude oil to the varioué refineries is not
known. Refinery conditions are such that some require total low sulfur,
sweet, crude while others may blend low with high sulfur crude oil to
provide a feedstock with rglatively consistent sulfur content. Without
definite knowledge of sulfur content in refinery feedstocks, distribution
of the crude oil by sulfur 1evé1s to individual refineries can only be
estimated. Refipery receipts of individual shipments by sulfur content
are not reported; but table 10 shows eétimates of sulfur content of
refiner&.reqeipts of domestic crude oil by refinery distric;s and P.A.D.

Districts for 1969. The data in this table were estimated by applying

- 84
-~
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TABLE 10. - Estimated sulfur content of refinery receipts of domestic
crude oil by refinery districts and P.A.D. districts, 1969

(Thousand barrels)

Percent sulfur content

Districts ; Total
0.00-0.50 0.50-1.00 1.01-2.00 More than 2.00
P.A.D. I
East Coaste.c.s.. 143,854 12,312 12,247 14,433 182,846
Appl. #l.. v .0, 20,169 1,842 953 95 23,059
Totaleeeeeannns 164,023 14,154 13,200 14,528 205,905
P.A.D. II
Appl. #2¢eveeeens 18,824 2,879 558 1,467 23,728
Ind.-I11......... 465,959 67,090 62,837 46,046 641,932
Minn.-Wisc...... . 15,417 4,717 856 2,504 23,494
Okla.-KansS....... 219,080 70,965 19,861 13,437 323,343
Totaleeoseoanns 719,280 145,651 84,112 63,454 1,012,497
P.A.D. III
Texas Inland..... 95,209 10,126 22,790 13,644 141,769
Texas Gulf....... 633,891 63,831 115,543 63,173 876,438
La, Gulf...... - 376,880 24,272 7,227 13,798 422,177
Ark.-La. Inland.. 66,627 8,786 9,873 14,467 99,753
N. MexicO.eeevsn. 14,245 25 23 12 14,305
Totaleoewoeo... 1,186,852 107,040 155,456 105,094 1,554,442
P.AD. IViuesunnn. . 57,070 19,574 21,407 30,303 128,354
P.AD. Veeerrnonoas 272,882 80,129 73,164 38,056 464,231
U.Suvuennn ceeeeen 2,400,107 366,548 347,339 251,435 3,365,429
Percent........ 71.3 10.9 10.3 7.5 100.0

Note: Data estimated by applying percentage distribution of sulfur contained
in domestic crude oils (devised from table 3) to refinery receipts.

.,
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the percentage distribution of sulfur contained in domestic crudes as
shown in table 3 to the data on refinery receipts of crude by State of
origin.

The average wellhead value of crude oil in 1969 for 26 of the oil
producing States is tabulated in table 11l. The average value ranged
from a low of $2.29 per barrel in South Dakota to a high of $4.52 in
New York and Pennsylvania with the average for the United States of
$3.09. Price of crude oil in Texas ranged from $3.14 in West Texas to
a high of $3.42 for Gulf Coast crude, table 12.

Refinery Output

Of the multitude of products manufactured by refineries, this study
is concerned with only four; these are residual and No. 4 fuel oils,
other distillates, and naphtha. Of these four, emphasis was placed upon
residual and No. 4 distillate fuel o0il in determining the quantity
produced and the sulfur content. Standards normally specify less than
0.5 percent sulfur in distillate fuel oils except No. 4 fuel oil;
therefore, sulfur data was requested for only No. 4 distillate fuel oil.

Beginning in December 1970, supplements were sent with the monthly
refinery reports to refinery companies requesting the quantity and sulfur
content of residual and No. 4 fuel oil shipments and stocks. These data
were subsequently entered in the data bank as each month was received,
and the four months of December 1970, January, February, and March 1971
constitute the sulfur information available for refinery output of
residual and No. 4 fuel oils. No sulfur data for P.A.D, District V was

.o

"
reported for December 1970, ul?




TABLE 11. - Average wellhead value of crude oil for 1969

P.A.D. Districts and States $/Barrel
District 1
New York 4.52
Pennsylvania ‘ 4.52
West Virginia 3.83
District II
Illinois 3.18
Indiana 3.19
Kansas 3.20
Kentucky 3.11
Michigan 3.07
Nebraska 2.98
North Dakota 2.80
South Dakota 2.29
Ohio 3.29
Oklahoma 3.12
District III
Alabama 2.70
Arkansas 2.83
Louisiana 3.30
Mississippi 2.92
New Mexico 3.13
Texas 3.21
District IV
Colorado 3.12
Montana 2.69
Utah 2.80
Wyoming 2.80
District V -
Alaska -~ G 5 2.90
Arizona 2.90
California 2.45

Total United States 3.09



TABLE 12. - District average wellhead value of crude oil for 1969

States . $/Barrel
Louisiana:

Gulf Coast 3.31

Northern 3.22
New Mexico:

Southeastern 3.15

Northwestern 2.86
Texas:

Gulf Coast 3.42

East Texas Field . 3.24

West Texas - 3.14

Panhandle 66 3.17

Rest of State 3.17
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Other data pertinent to refineries entered in the data bank consisted
of refinery reports in 1970 and refinery capacity data. One month from
each quarter of 1970, March, June, September, and December, was selected
and the individual refinery data was entered in the computer system. Also,
capacity information as of December 31, 1969, for each refinery was made
part of the system. Programs developed by the Bureau of Mines compiled the
data in various ways for inclusion in this report.

Shipments of residual fuel oil from refineries during the first
quarter of 1971 amounted to 89,578,000 barrels, table C-2. Of this
quantity 35,205,000 contained less than one percent sulfur and refineries
in P.A.D. District I shipped only 3,806,000 barrels. P.A.D. District V
was the largest producer of residual fuel oil with over 10 million barrels
each month. P.A.D. Districts III and V each produced about the same
quantity of residual fuel oil containing less than 1 percent sulfur during
the quarter; their combined total was 23.2 million barrels. Of the total
residual fuel oil shipped during the quarter, 54.4 million barrels, 61
percent, contained over one percent sulfur. Obviously, to utilize this
residual fuel o1l in areas requiring less than one percent sulfur would
necessitate sulfur removal or blending with lower sulfur fuel oils to
form an acceptable fuel.

Stocks of residual fuel oil held at refineries, table C-3, was about
26 million barrels each month during the first quarter of 1971. The
quantity containing less than one percent sulfur, about 9 million barrels
each month, represented about 35 percent of the total stocks. Relation-
ship of shipments to stocks of residual fuel o0il in the respective areas

B

was approximately the same.
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dvr, b distillate fuel oil was manufactured by very few refineries;
© a2 pe distdlliate is normally the product of blending at terminals.
v ihe fivet quarter of 1971, shipments from refineries were 3,829,000
rodn oapd 2,631,000 barrels contained less than 0.5 percent sulfur,
tatle 4, During 1969, imports of No. 4 fuel oil were 27,392,000 barxrels,
o1 of vhirh weat to P.A.D. District I. Stocks of No. 4 fuel oil held at
inldiner feg, tabie C-5, were 1,594,000 barrels in January 1971 and averaged
30NN barrels each month during the quarter. Average quantity containing
! ma than one percent sulfur was 1,248,000 barrels for each month and
“e0y Mg berrels were in the 0 to 0.5 percent category.

Rafinnry production of distillate fuel oils (including No. 4 fuel oil)
oanoapd from 847 million barrels in 1969 to 896 million barrels in 1970.
seeen Colf Coast refinery district was the largest producing area of all
G i iiisrge fuel oils with 229 million barrels, table 13. Storage of

P “iate fuel oil each month at bulk terminal facilities, indicates that

» 1t 4 parcant was stored on the east coast. Therefore, P.A.D. District I
v eyt meh of rhe distillate fuel oil produced in the other P.A.D.
et ic Jdemand by use of distillates (including No. 4) and residual
t aita ig tarelated in table 1l4. Over 50 percent of the distillate was
"o benting o0ils while the largest use of residual fuel oil was in
it wi{lftv power plants. The nine year history, 1961-69, of demand by
“dieates she vequirements for distillate and residual fuel oils. State
Aewpy by sales of distillate-type heating oils, table 15, and residual-
e, banting oils, table 16, shows M. ? distillate and No. 6 residual fuel

59
(OX&
2f]lr veve ip the greatest demand.




TABLE 13, - Annual refinery distillate fuel production in the

United States by refining and P.A.D. districts

(Thousand barrels)

1968 1969 1970
By refining district:
P.A.D. 1 :
FEast CO8St.eeveessonnsssanssacnsns 120,821 124,465 127,280
Appalachian No. l......cvvenenennn 11,759 12,342 12,938
P.A.D. II
Appalachian No. 2......00000 cvese 4,528 5,129 5,523
Indiana, Illinocis, Kentucky, etc.. 135,746 135,896 152,920
Minnesota, Wisconsin, etc......... 16,780 17,687 18,630
Oklahoma, Kansas, etC.cveevsesn cen 76,681 78,224 77,962
P.A.D. IIIX
Texas Inland..cceeveevsoncocoonenes 22,840 24,365 25,787
Texas Gulf Coast..ccevoennnceansen 229,489 213,560 228,836
Louisiana Gulf Coast.........ocven. 102,053 108,334 120,587
Arkansas, Louisiana Inland, etc... 12,258 12,807 14,239
New MeXiCO.seeeevrrieneenonncnnnns 2,351 2,646 2,897
P.A.D. IV
Rocky Mountain...... Creeseacssnana 32,138 34,318 34,587
P.A.D. V
WeSt COBSt.cvevsorvasossossnencasas 71,929 77,090 73,470
Total..... e sssnaeseacana . 839,373 846,863 895,656
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Table 15—~Cales of Distillate-type Hoeting Oils in the United States,

by P.A.D, District and State:

(Trousand barrels)

1969 and 1968

Heating Olls

1969
No: 1 '}‘oqffx
Automitic Sther No. 2 No. & Total
turniers b et ing
Instrict 1:
connezticut 219 1) 16,89C 1,529 18,781 18,293
Drlawnre ... .. RO 128 2,893 10 3,87 3,10
Instrict of Colundia Th 400 2,090 165 2,729 2,833
Florida 101 560 3,178 78 3,917 4,Loy
Georgle &y 11 1,919 - 2,119 2,330
BdIE vt tvs eeeemmaeratcesatinsnensascaanns 262 636 8,009 208 9,115 8,539
Marylard 234 9T 11,775 182 12,252 12,603
Mussach, cotto 9G1 337 46,461 2,183 52,542 50,95
New Hampshire . 170 163 &,637 k5 7,035 6,643
Bow JEXSEY vo vuvnvureacinnn 34 150 ho, 361 7,828 hts, 123 k7,783
e T cee 2,045 684 ‘19,449 10, 360 92,538 1,313
Novbti CHPGLING eeernnnnnrorneanareoen . 123 568 10,614 51 11,956 12,012
PermSyLVANIA ovvuiveennernnstranaaannns . &G 292 37,932 1,785 40,709 40,502
Fnode Island ... . 37 105 7,068 100 7.310 6,577
South Carolinn .. . 266 266 3,761 100 4,393 k,275
VEITIONt 4eiennerrerannnrionoioannensns 154 €7 L, Ul 83 4,948 4,506
Virginia ... veeieveanenas [ sar 255 10,261 254 11,297 12,215
West Virginie 4 2 593 (£5) 637
Total 1959 «uriiiiiiiniiiiiiia i el TP L h,900 1290539 | 24,003 | 331.6h3 | -
TOLEL 2955 «uevneaeenrrerennnanaeneraonns _ 6,507 1 5,873 ]291,759 | 23,456 -1 329,645
Instricet 2:
TILENOLS o v eetenanenanenencrasnenaneasannns ‘ 2,316 695 19,429 952 23,392 23,407
INAIBIA 4 ererenenrnrnenee oo [ . 1,727 1,022 14,068 250 17,067 17,149
1OWE wavrrerinnnens et e . 1,553 u87 5,204 16 7,160 8,015
KANSAB 4.'eevvuneenniannnses . 106 18 609 11 754 909
KenbULKY saveeeevvarnacennnn N 251 67 1,333 32 1,683 1,564
MICHIEAN vuvevrvvnnr vvvernnnranans 4,943 1,869 19,347 301 26,460 26,518
MINnNeSOLA wvuvvreravvocreecranass 2,300 983 10,914 154 14,431 15,036
Missouri ..... 537 438 4,918 222 6,115 6,523
Nebreska ..... 2E5 107 1,5(8 - 1,970 2,207
North Dakotu . T30 133 2,603 1k 3,540 3,77
o728 2 S U 1,27 185 13,333 232 15,249 15,573
Oklnvoms .. 93 91 529 - 719 663
Couth Dakota 632 12k 1,b77 - 2,233 2,642
POIHIEGEEE a v s aveeenssssesesvnnnsveaseoananns L9 65 1,801 - 1,915 2,008
Wisconein ......... e iersiesareereninranes 2,b57 958 15,683 542 19, Buo 20,859
TOLEL LG0T anereneneerssrornnroananns oo Lo 19392 L poehe {113,101 2,733 2 518 | e
TOLAL 1O0E 4 eveunernrronorenaeerennannanns 21,143 8,083 111,617, 2,367 -] 1s7,210
istrict 3:
ALEDEDR viiiirir it 18 8 301 - 327 383
ATHENUSES wuvvenevernsrarseasanans 26 1k 346 - 388 256
Louisiana ........... 32 19 €06 - 057 332
M1582S8ipPl vaeerions 26 30 671 - 127 2860
New Mexico eevieens .. . 8 30 187 - 225 17y
TOKBS o v eveneesnonroansnroeneans e ver %13 2u0 1,040 3 1,69 1,055
Total 1969 viriiiiiinretiioerenrnnanaons 525 341 3,151 3 4,020 -
TORAL L1968 o erernrrerecaenearrernnanes 523 312 1,650 6 =] 2am
District b
Colorado . 355 257 617 - 1,229 1,080
Idaho . 876 689 1,708 3 3,276 5,476
Montana 89 564 54l - 1,197 1,045
Utah .. 92 364 667 32 1,155 928
Wyoming 1h 31 670 1 T22 519
TOLBL 1O6Y vvecrerrncacccnnnrecnaccenaaaes 1,426 1,911 4,206 36 1,519 -
Total 1968 ...... ettt et 1,791 1,615 5,0u6 50 - 9,108
District 5
AIBSKA 4. iiiiiii it it . - 2,508 2,461
Ardzona .,....... . - 177 156
CHLIFOTNIA «uvvreenvevrrinoanrnnensnnns - 1,240 1,111
Hawaii ,...evniennns - 128 97
Neveda .. - b7l 463
oOregon .. - 6,785 6,690
Washington «.vovvevracconaneaeas Cereenaaas . - 11,693 11,260
TotAl 1959 tuvvvrerearnenenns v . - 23,008 -
Totnl 1908 «uinniiienn e N 22,238
United States toind, 19.d eeeviniiivnnnanns . 27,675 | 514,778 -
United Statre temul, 12 5, | 0,30 15,883 [han 600 25,879 - £10,610




Table 16.~Sales of Residual-Type Heating Oils in the United States,

by P.A.D. District and State:

(Thousand barrels)

1969 and 1968

Heating oils
P.A.D, District
and State No. 5 No. 6 Total

1969 1968 1969 1968 1969 1968

District 1:
CONNECEICUL .. i vurssovoanaserrsosnnnnnsns 34 227 4,706 3,630 4,740 3,857
Delaware ....c.oevuisenrecenonnecnnons veeana 195 135 228 181 423 316
District of Columbia ........ Ceiecenaae .. 505 762 7,161 6,841 7,666 7,603
Florida ........u. fesieicraeaseesnenanenan 100 51 400 745 500 796
GEOoTEI A tevverannnnn R N PN 1,542 597 806 529 2,348 1,126
Maine «.ueevnnnn.. et e . 385 141 1,582 1,177 1,967 1,318
Maryland ..oivenviinvocas et aransianas ase 1,301 1,383 3,817 3,134 5,118 4,517
Massachusetts ..... fhaereiaeaes seeesas PR 7,544 7,498 22,129 24,277 29,673 31,775
New Hampshire .......... Cerecrecireaanrans 382 120 635 322 1,017 442
New Jersey .eeveua.. fhereeetanccaeaaaneas . 1,170 1,102 11,659 11,912 12,829 13,014
New York ........ Measaesianaon 1,994 2,718 57,533 57,524 59,527 60,242
North Carolina ceeeceeeeceosnsen P caee 579 552 503 432 1,082 984
Pennsylvania ..s.... fereceanus 4,941 5,635 6,447 6,294 11,388 11,929
Rhode Tsland ............ 420 325 1,367 1,204 1,787 1,529
South Carolina ...... veersisresraenan PPN 247 220 58 147 305 367
Vermont .....veeevensns P rreeserens 18 39 123 81 141 120
Virginia ..... Ceeeneaneens e, 430 653 1,304 1,893 1,734 2,546
West Virginia .vcvee srevvnsscnssosansons . 170 113 21 47 191 160
Total ...... Cesreasecansa Ceseensaan P 21,957 22,271 120,479 120,370 142,436 142,641

District 2:
1llinois ..... e ienas eerieseranies 7,526 6,896 7,138 6,910 14,664 13,806
Indiana ..ovevnieneons e seteresuniene 524 329 1,786 1,355 2,310 1,684
Towa ..ivivireninnns et rscanancnsnrans von 142 154 61 66 203 220
Kansas .cevevesnees esereaeraaienans 10 33 16 46 26 79
Kentucky ..... veusee beeessnsestetesaen PR 6 4 97 17 103 21
MiCHiBAN t4evvusraravosvorassnsareroanans . 422 365 833 480 1,255 845
Minnesota .......... et erese e iaea e 593 119 421 78 1,014 197
MisSOUri wivvvennnas Cesieaee ereereans 1,004 1,367 640 670 1,644 2,037
Nebraska ........... e, e 62 84 73 124 135 208
North Dakota ..vuvevvveronarescnsonnnsones 10 4 10 2 20 6
[0) 5 ¥+ S et i P 101 124 328 249 429 373
Oklahoma +ivevarnnen it cecerasonan 2 - 5 10 7 10
South Dakota ..... Cersrasrenen Crvenaen . 33 3 26 15 59 18
Tennessee .......... eratreeecrcenean . 10 25 - - 10 25
Wisconsin ........ hseeerteceasecassasnen . 679 430 324 350 © 1,003 780
Total ........ . e iisieeairaiasanans 11,124 9,937 11,758 10,372 22,882 20,309

District 3:
Alabama ... iiiiiiiiierr i icieneesann . 74 74 - - 74 74
Arkansas ...iieeiincrrserenae N ceene - - - - - -
LouiSiana s.veevvesos . Cerereserennes - - 6 - 6 -
MissSisSippl svvevenesncans Ceseeresesennan . 50 - 50 - 100 -
New MeXico .vevvenaos eresiiseentasnan ceen 2 4 - - 2 4
TexXas .o veevnncanne PR seresane PRSP 73 65 503 114 576 179
Total soevnevaees ebeesrrecnecsansann ceen 199 143 559 114 758 257

District 4:
Colorado ........... ereeseoasnesaneanaa .oee 223 215 223 112 446 327
IdaN0 ceiiiiienanens seereserrienaoanas veees 62 31 103 47 165 78
Montena .evieecronss reeer et eae P, 200 284 26 135 226 419
Utab ... iiinianicaas seesasenreas P 389 277 373 288 762 565
Wyoming eveeeeecons erersasasesssareasrasn .o 215 100 293 203 510 303
Total ,........un. s teiacstriiareanans 1,089 907 1,020 785 2,109 1,692

District 5:
Alaska ..veeennnoaas . erecnasesaae ceeen 3 - 19 13 22 13
Arizona ...... teesnaeerens et 19 19 16 16 35 35
California ......... e veere et sneany 942 938 1,495 1,490 2,437 2,428
Hawaii ............. e rateat ey 110 101 159 148 269 249
Nevada ....vvvuias eesseseeaes ceaeecaanens 27 30 4 29 51 59
OTeBON . eiuivonensosetotarannsnans 2,060 1,868 1,340 1,135 3,400 3,003
Washiogton ..... Cieeesearaseas Creirerarens 2,327 2,292 1,369 1,348 3,696 3,640
TOLAL 4evvnerrinrnensrennnensns s . 5,485 5,248 4,672 4,179 9,910 9,427
Unfted States, total ...... cssasns escaiioess 39,857 38,506 138,238 135,820 178,095 174,326

r~
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Supply and demand for distillate and residual fuel oils are shown
in tables 17 and 18. Historically, increases in demand for distillate
fuel oils have come primarily from domestic production, but generally
domestic production of residual fuel oil has declined. To meet increasing
demand for residual fuel oil, imports have increased over 100 percent in
the last decade. In 1970, domestic demand for distillate fuel oil was
927 million barrels, and for residual fuel oil, 804 million barrels.

Fuel o0il prices for selected cities remained constant in some
localities but increased in others from 1969, table 19, to 1970,
table 20. Average price for large quantity shipments of No. 2 fuel oil
for 52 cities was 16.9 cents per gallon in 1970 compared to 16.4 cents
in 1969; Prices of Nos. 4, 5, and 6 fuel oils were higher in 1970,
table 20, and the no sulfur guarantee price increased an average
of $.59 per barrel for No. 5 and $.63 for No. 6 fuel oil.

In 1969 the U.S. average retail price for No. 2 fuel oil was 17.80
cents per gallon and $7.48 per barrel according to the Bureau of Labor
Statistics. In 1970 the average price increased to 18.48 cents per

gallon and $7.76 per barrel; these prices include applicable taxes.

13
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TABLE 18, - Residual fuel oil supply and demand, 1961-1970
(Thousand barrels)

Crune Stocks Change
used end of in Domestic

Year Production directly Imports period stocks demand Exports
1961 315,577 3,854 263,268 44,869 - 1 548,678 14,022
1962 295,679 3.797 264,314 49,996 + 5,127 545,813 12,850
1963 275,910 3,305 272,753 47,538 - 2,237 538,924 15,281
1964 266,825 3,720 295,771 40,403 - 7,135 554,581 18,870
1965 268,567 3,950 345,187 56,214  +15,811 587,011 14,882
1966 263,961 3,531 376,795 61,196 + 4,982 626,430 12,895
1967 275,956 3,671 395,939 65,597 + 1,741 651,885 21,940
1968 275,814 4,272 409,928 67,359 + 1,762 668,239 20,013
1969 265,906 4,334 461,611 58,395 - 6,964 721,924 16,891
1970 257,510 4,317 557,845 53,994 - 4,401 804,287 19,786
1970

Jan. 25,963 378 55,998 49,544 - 8,851 89,716 1,474
Feb. 23,947 333 56,529 46,068 - 3,476 82,169 2,116
Mar. 23,639 479 58,488 40,320 - 5,748 87,251 1,103
Apr. 19,829 355 47,304 42,791  + 2,471 63,642 1,375
May 17,676 442 36,825 44,664 + 1,873 51,276 1,794
June 17,020 341 43,581 46,036 + 1,372 58,221 1,349
July 17,688 372 44,686 47,886 + 1,850 59,166 1,730
Aug. 20,670 375 41,659 48,141 + 255 61,226 1,223
Sept. 19,868 292 39,119 53,954 + 5,813 50,654 2,812
Oct, 20,044 315 42,927 57,130 + 3,176 58,864 1,246
Nov. 22,230 344 41,777 58,823 + 1,693 61,706 952
Dec. 28,936 291 48,952 53,9947 [7.- 4,829 80,396 2,612
Total 257,510 4,317 557,845 - 4,401 804,287 19,786
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46
DOMESTIC DISTILLATE (NO. 2 GRADE BURNER) FUEL OILS
Table 21 summarizes analyses of some domestically produced distil-
late fuel as reported in the latest annual Bureau of Mines, Mineral

Industry Survey, Burner Fuel 0il Survey.

TABLE 21. - Summary of domestic distillate (grade No. 2 burnmer
fuel oils analyses), 1969 and 1970

Sulfur Content Weight Percent

Region Samples Minimum Maximum Arithmetic Average

1969 1970 1969 1970 1969 1970 1969 1970

Eastern 61 57 .03 .04 .50 .49 .228 .210
Southern 20 17 .05 .04 .38 .35 174 .172
Central 43 35 .05 .04 .56 .60 273 .281
Rocky Mountain 18 19 .02 .06 .64 1/ .281 316
Western 22 21 .02 .02 .74 .42 +240 .213
Total 164 149 - - - - - -

1/ Burner fuel survey shows 1.50 as a maximum sulfur content;
however, this value does not meet ASTM requirements for this
grade fuel oil. The highest reported sulfur in Rocky Mountain
Region meeting requirements was 0.51 percent.

1969 ASTM maximum sulfur requirement 0.70 weight percent
1970 ASTM maximum sulfur requirement 0.50 weight percent

Individual sample data shown in tables 22 and 23 were obtained
under a cooperative agreement between the Americam Petroleum Institute
and the Bureau of Mines at the request of the National 0il Fuel Institute,
Inc., and the petroleum industry. The survey was designed to provide
analytical data on the characteristics of burner-fuel sold in 16 market-

ing districts and produced in,S,regizﬁgl districts. The regional and




TALE 22

ANAINSTS OF DOMISTTC GRADYE 2 BURNFR TUEL OTILS, 1969

TSultor
Gravity Content, 2/
Ttem Districts L/ ASTM ASTM
D287, D129,
i OAPT wt %
Eaestern region: Districts A, B, aud C
101 B2 32.3 0.12
102 B 35.3 .26
103 Bl, A2 31.0 .20
104 B3, A3 35.2 .50
105 B, A 32.6 .22
106 D, A 33.2 .38
107 N, A 34.0 W48
108 B, A, C 32.5 .27
109 B, A, C 35.9 .35
110 B, A, C 36.4 .13
111 Bl, Al, D3 31.5 .28
112 Bl, Al, D4 32.2 .20
113 B, A, D 31.3 .15
114 P, A. D 33.0 .06
115 L, A, D 31.6 . .13
116 B, A, D 34.7 .14
117 Bl, Al, E3, D4 31.9 .21
118 Bl, C3 32.0 .21
119 B, C 35.8 .20
120 B, C, A 34.3 .35
121 B, C, A 37.1 .03
122 B, C, A 33.8 .08
123 Bl, C2, D3, A4 33.0 .20
124 Bl, C2, D3, Ab 36.0 .21
125 B, ¢, E, A 34.2 .182
126 B, D 35.1 .10
127 Ccl - - 8’3 34.7 .16
128 c2 *35.3 .23
129 C2 42.1 .189
130 o 34.1 40



TAL L 22, CONIINUED

ALALYELS OI DOMUSTIC (1D 2 BURNGH TURL OTLS, 1969

T ) ’ T Sulfor
Cravity Content, 2/
T oo Disvsicts _};_/ ASTM ASTE
p287, D129,
e e °rPL A S

1351 G3 37.2 .28
137 C3 43.8 .12
133 C3 42.7 .06
134 G3 . 42.8 11
135 C 43.2 .06

136 c 32.9 Al
137 c 35.0 .20
138 c 32.8 .22
139 c 31.7 .34
140 C, B, A, D1 30.2 .25
141 c

R 34,1 .39
142 C, E 35.8 .08
143 c, & 36.0 .19
144 C, & 35.7 .343
145 c, I 39.3 .12

146 ¢, U 34.1 .12
147 C, L 3/ 23.3 .49
148 C, B 3/ 21.9 43
149 C, I, A 34.8 .13
150 c, E, A 37.6 .14
151 ¢, E, ¥, G1 34.3 N
152 D, A, B, C, E 38.6 .09
153 D, A, B, C, E 35.7 14

154 pl, BL, C3 35.5 .22
155 p3, B3, C3 34.8 11
156 D, B, J, G 34.4 .16

161 £l, c3 34,2 .49

162 E, C 34.3 .22

163 K, C, G 1 34.8 48
C

164 E, C, G, F 32.5 .28 Ch
165 L, ¥, 0, C 35.9 .19

B A S L S T N
Minimum 21.9 .03

Maxirumn 43,8 .50




TRTT S22

CONTLRUBD

ANALYITS O D0L 200{e Gprpl 2 WIRNER (sl QTLS, 1969

T o o Sullur
G Lty Content, 2/

Item Disrcicis 1/ PR A8

123/, D12y,

OAPT wt

Southern vegion: District D

152 D, A, B, C, X 38.6 0.09

)
153 D, A, B, C, L 35.7 14
154 Dl, B1, €5 35.5 .22
155 D3, B3, 3 34.8 11
156 D, L, 1, 3.4 .16

157 o hrE Gy 40.1 .38

111 B1, A1, D7 31.5 .28
112 B, Al, D4 32.2 .20
113 B, A, D 31.3 .15
114 B, A, D 33.0 .06
115 B, A, D 31.6 .13

116 B, A, D 34.7 L4
117 BL, Al, T3, 14 3L.9 .21
123 Bl, C2, D3, A4 33.0 .20
124 Bl, €2, D3, 44 36.0 .21
126 B, D 35,1 .10

140 C, B, A, D 1 30.2 .25
177 G, D 3 AIA .05
179 G, E, ¥, D 35.1 .13
183 G2, 72, E2, 13, D4  37.1 .26

__Aver éiii{:g?}m‘;'ﬂ}'lll}] 0g) N 34.7 174

Minipunn 30.2 .05
Maximum &1.4 .38

Centyal region: Districtse B, F, and G

158 Bl 35.5 0.10
159 E2 . 34.5 .35
160 E 35.6 .33
161 E1, 3 34,2 .49
162 £, C 34.3 .22

L
"N



TABLE, 22, _COXTIRITD

ANALYSES G DOt IC_CIANE 2 BURIGR FURL_OTLS, 1969
T T e Sul lfur
Gravity Content, 2/
Iten Districts 1/ ASTM ASTM
1287, p129,
. OAPT wt %
163 E, C, ¢ 1 34.8 48
164 L, C, G, ¥ 32.5 .28
165 B, 7, C, G 35.9 .19
166 £2, Q2 34.0 .36
167 12, G2 32.9 .38
168 B, G 34.9 .38
169 El, @3, T3 34.7 .56
170 L, G, F 33.7 .27
171 ¥l 36.6 .290
172 ¥, ¥ 35.1 .24
173 Gl 36.1 .393
174 G2 34.6 .263
175 a2 34.2 .33
176 G 34.0 .23
177 c. D3 41.4 .05
178 G, £, T 34.1 W45
179 G, ¥, F, D 35.1 .13
180 G, T 3 35.9 .177
181 G3, F3, E3 39.7 .09
182 G, F, E 34,1 A4l
183 G2, ¥2, 12, 13. D4 37.1 .26
117 Bl, Al, E3, D& 31.9 .21
125 B, C, E, A 34.2 .182
141 C, E 1 34.1 .39
142 G, B 35.8 .08
143 C, E 36.0 .19
144 ¢, E | R 35.7 .343
145 C, E CH  39.3 .12
146 C, E 34.1 .12
147 C, E 3/ 23.3 .49
148 ¢, E 3/ 21.9 43




TABLE 22, CONTINUED

MIAYATS OF DOMGETLC CRADE 2 BURNER PRI OT1.S, 1909

Sulfur

Gravity Content, 2/
Ttem Districts 1/ ASTM ASTIH
D287, D129,
9API wt %
149 C, E, A 34.8 .13
150 G, E, A 37.6 .14
151 C, E, T, G 1 34.3 v
152 D, A, B, C, E . 38.6 .09
153 D, A, B, C, E 35,7 14
156 b, B, J, G 34.4 .16
157 b, L, G1 40.1 .38
__fgfgféé;zﬁg>€&mplcsﬁ 34.8 ) .273
Mininnun 21.9 .05
__Maxdum L L 414 .56

Rocky MMountain region: Districts H, I, J, and K

184 1 41.0 0.28
185 1 .2 .35
186 Ha4, 14, K4, L4 29.5 4/ 1.5
187 1, L 37.6 .20
188 12, L2, X3 33.8 .339
189 12 34.3 416
190 13 34.4 .25
191 Jt 36.5 .37
192 J, N 35.3 .02
193 J, N 34.1 .15
194 K3 3/ 27.5 .64
195 K, I 38.0 .22
196 K3, M4, N4 31.0 47
197 K, M, N 31.7 .11
156 D, B, J, G 34.4 .16
183 G2, ¥2, EZ, 73, D4 37.1 37,26
205 L, N, I, K 34.1 .376

208 N3, I4, K4 33.1 .16




TABLL 2.2, CONTINURD

ANALYSTS OF DOMESTIC GRADE 2 PURNER FUEL OILS, 1969

Sul fur

Gravity Content, 2/
Item Distgicts 1/ ASTM ASTHM

D287, D129,

OAPT wt %
Averu,s;,_c_fm(]éi sanples) 34.4 L 281
Mininen 27.5 02
Maximum 41.0 .04
Westcern region: Districts 7., My, N, O, and P
198 L2, M3 36.0 0.21
199 L, M 35.8 A7
200 L, M : 32.3 .20
201 L, M 31.4 .28
202 L1, M, N 31.4 3/ 7k
203 L2, M3, P3 33.6 .13
204 L3, N3 34.8 .03
205 L, N, H, K 34.1 .376
206 M, L 32.9 .02
207 N 33.1 .05
208 N3, 14, K4 33.1 .16
209 N4, M4 33.8 .25
210 N, M, L 36.4 .39
211 04 38.7 43
212 Pl 40.2 .02
186 W4, 14, K4, L4 29.5 4/ 1.5
187 H, L 37.6 « 20
188 H2, L2, K3 33.8 .339
192 J, N 35.3 .02
193 J, N 34.1. .15
196 K3, M4, N4 31.0 88 A7
197 K, M, N 31.7 .11
Average (22 samples) 34.1 » 240
Minimuwm 29.5 .02

Maximum 40,2 .74




TALLE 224, CONTINUED

ANALYS S OF DOTLISTIC CRADE 2 RURNER FUEL OTLS, 1969

Sul{fur

Gravity Content, 2/
Item Districts 1/ ASTM ASTY
D287, D129,
°API vt %

Data Source: Adopted {rom Bureau of Mineg, Mineral
Industry Survey, Durner Fuel Oils, 1970

l/ District letters refer to the areas in which the
fucls are sold (gee fig. ). The arvangewent of
district lettere for cach item indicates in
decreacing order the relative volume of distribution
of the fuel. DMNuverals following letters indicate
respective voluaes: 1 - over 1,500,000 barrels per
year; 2 ~ 500,000 to 1,500,000 barrels per year;
3 - 50,000 to 500,000 barrels per ycar; 4 ~ under
50,000 barrels per yecar. A horizontal line separates
those which are generally sold in greater volume from
thoge sold in lesscr volume in the region designated.

2/ Some sulfur determinations were made by other than ASTM
p129.

3/ Does nut meet the reguirements of this grade.

<

4/ Not included in average. N

-



TABLE 23

ANALYSES OF DOMESTLC GRADE 2 BURNER FUEL OILS, 1970

Sulfur
Gravity Content, 2/
Item Districts 1/ ASTM ASTM
D287, D129,
OAPT wt 7
Eastern region: Districts A, B, and C
94 Al, BL 30.1 0.34
95 A2, Bl . 35.3 .08
96 A3, B3 34.6 44
97 Al, Bl, D3 32.4 .06
98 B2 31.7 .11
99 B 34.7 .40
100 B, A 34.1 .33
101 B, A 33.6 .19
102 B, A 35.0 .17
103 B, A 32.1 .15
104 Bl, Al, C3 32.5 .29
105 B, A, C 36.3 .15
106 B, A, C 35.6 .23
107 B1, Al, D2 32.2 .28
108 B1, A2, D2 31.0 .12
109 B, A, D 32.7 .09
110 Bl, (2 35.3 .19
111 Bl, C3 31.0 .26
112 B, C, A 37.2 .04
113 B, C, A 33.3 .09
114 B, G, A 36.1 .39
115 B3, €3, D3 34.0 .10
116 Bi, €2, D3, A3 33.4 .35
117 Bl, DL 37.6 .25
118 B, D 34.9 .08
119 Bl, DI, A2 35.2 .16
120 Cl 33.4 .22
121 Cl n f)o 32.3 .31
122 cl " 38.6 .20
123 Cc2 35.3 .202




TABLE 23, CONITIUED

ANALYSES OF DOMESTIC GRADF 2 BURNER FUEL OILS, 1970

Sulfur
Gravity Content, 2/
Item Districts 1/ ASTM ASTM
D287, D129,
OAPT wt %
124 c2 43.1 .085
125 c2 37.0 A
126 Cc3 36.4 .16
127 C3 44.0 .12
128 c3 42.5 .079
129 C3 43,2 .07
130 C 42.5 .08
131 C 32.5 .25
132 C 32.6 .35
133 C 34.0 .28
134 c, El 36.6 .36
135 C, E 31.6 .13
136 C, R 38.9 11
137 c, E 37.5 .12
138 c, E _ 35.0 455
139 Cc, B, A 38.1 .18
140 c, B, A 35.1 .13
141 ¢l, E1, Fl, Gl 35.0 .28
142 c, E, F, ¢l 37.5 .35
143 D, A, 8, C, E 37.3 .08
144 D, A, B, C, E 34.0 .20
145 pl, Bl 35.2 .191
146 pl, BLl, C3 35.0 .20
147 D, G, B, J 34,0 .20
150 L, €3 77 g4 34.0 .49
151 E, C “ 34,2 .25
152 E, ¢, Gl 35.0 46
Average (57 samples) 35.3 _.210
Minimum 30.1 YA

Maximum 44,0 49




TABLE 23, CONTINUED

ANALYSES OF DOMESTIC GRADE 2 BURNER FUEL OILS, 1970

Sulfur
Gravity Content, 2/
Item Districts 1/ ASTM ASTM
D287, D129,
OAPT wt %
Southern region: District D
143 D, A, B, C, E 37.:3 0.08
144 D, A, B, C, E . 34.0 .20
145 Dl, Bl 35.2 .191
146 pl, Bl, C3 35.0 .20
147 D, G, B, J 34,0 .20
148 Dl, G2, L2 39.8 .30
97 Al, B1, D3 32.4 .06
107 Bl, Al, D2 32.2 .28
108 Bl, A2, D2 31.0 .12
109 B, A, D 32.7 .09
115 B3, C3, D3 34.0 .10
116 Bl, C2, D3, A3 33.4 .35
117 Bl, Dl 37.6 .25
118 B, D 34.9 .08
119 Bl, D1, A2 35.2 .16
165 G, D3 40.9 04
167 B, E, F, D 35.8 .22
Average (17 samples) 35.0 .172
Minimum 31.0 .04
Maximum 40.9 .35
Central region: Districts E, F, and G
- 149 El ) 34.5 .12
150 El, C3 - G2 34.0 .49
151 E, C 34,2 .25
152 E, C, Gl 35.0 .46

153 E, F, Gl 35.9 .16




TABLE 23, CORTINUED

ANAT,YSES OF DOMESTIC GRADY 2 BURNER FUEL_OILS, 1970

Sul fur
Cravity Content, 2/
Item Districts 1/ ASTM ASTM
D287, D129,
OarPI wt %
154 £2, G2 32.0 A
155 E2, G2 34.2 .33
156 E, G 35.5 .40
157 E, G, F 33.0 .210
158 E, G, F 36.5 .15
159 Fl 36.4 .30
160 F, E 35.3 .. 16
161 cl _ 33.7 .60
162 G3 33.9 .27
163 G3 36.0 47
164 G 33.2 .21
165 G, D3 40.9 A
166 G, E, F 45.1 .50
167 G, E, ¥, D 35.8 .22
168 G3, F3, El 34,7 .29
169 G, F, E 33.8 49
170 G2, F3, E3, 13 34.4 .39
134 C, El1 36.6 .36
135 C, E 31.6 .13
136 C, E 38.9 .11
137 C, E 37.5 12
138 C, E 35.0 <455
139 C, E, A 38.1 .18
140 C, E, A 35.1 .13
141 cl, E1, Fi, Gl 35.0 .28
142 c, E, F, G 37.5 .35
143 D, A, B, C, E 37.3 .08
144 D, A, B, C, E 34.0 .20
147 D, G, B, J 3334.0 .20
148 pl, G2, E2 39.8 .30

Average (35 senwles) . 281

5.7
Min imum 31.6 .04
Max imum 45.1 .60




TABLE 23, CONTINUED

ANALYSES OF DOMESTIC GRADE 2 BURNER FUEL OILS, 1970

Sul fur
Gravity Content, 2/
Item Districts 1/ ASTM ASTM
D287, D129,
OAPI wt %

Rocky Mountain region: Districts H, I, J, and K

171 H4 38.6 0.183
172 H " 37.0 .254
173 H2, L2, K3 33.3 418
174 12 35.1 .320
175 13 36.2 .25
176 1 31.7 .25
177 14, K4 3/ 28.8 3/ 1.5
178 I, K 38.5 .23
179 J2 34.6 .11
180 J3, N3 34.5 .09
181 J3, N3 31.7 .15
182 K3 26.2 .51
183 K3, M4, N4 31.0 . W40
184 K, M, N 35.4 .16
147 D, G, B, J 34.0 .20
170 G2, F3, E3, 13 34.4 .39
185 L, H, I, K 35.2 .18
191 1.2, M3, P3, K3, p4 33.7 .06
193 L, N, H, K 35.0 .358
Average (19 samples) 33.9 .316
Minimum 26.2 .06
Maximum 38.6 1.5
Western region: Districts L, M, N, O, and P

185 L, H, I, K 35.2 .18
186 L2, M3 36.2 .12
187 L3, M3 .. "l 34.2 .40
188 L, M “t 32,2 .23

189 L, M 31.0 .24




TABLE 23, CONTINUED

ANALYSES OF DOMEST1C GRADE 2 BURNER FUEL OILS, 1970

sul fur
Gravity Content, 2/
Item Districts 1/ ASTM ASTM
D287, D129,
OAPT wt %
190 L1, M3, N3 33.1 .27
191 L2, M3, P3, K3, 04 33,7 .06
192 L3, N3 34.5 .07
193 L, N, H, K 35.0 .358
194 N2, 13 - 33.5 : .18
195 NG, M4 33.6 .24
196 N, M, L 36.8 42
197 N3, M3, P3 34.7 .03
198 N3, 04 33.3 .18
199 04 39.4 .25
200 Pl 38.2 .02
173 H2, L2, K3 33.3 418
180 J3, N3 34.5 .09
181 J3, N3 31.7 .15
183 K3, M4, N& 31.0 .40
184 K, M, N 35.4 .16
Average (21 samples) 34.3 .213
Minimum 31.0 .02
Maximum 39.4 42

Data

1/

Source: Adopted from Bureau of Mines, Mineral
Industry Survey, Burner Fuel 0Oils, 1970

District letters refer to the areas in which the
fuels are sold (see fig. ). The arrangement of
district letters for each item indicates in
decreasing order the relative volume of distribution
of the fuel. Numerals following letters indicate
respective volumes: 1 -~ over 1,500,000 barrels per
year; 2 - 500,000 to 1,500,000 barrels per year;
3 - 50,000 to 500,000 barrels per year; 4 - under
50,000 barrels per year. A horizontal line separates
those which are generally sold in greater volume from
those sold in lesser volume in the region designated.
Some sulfur determinations were made by other than ASTM
D129. .
Does not meet the requirements of this grade,

<O
(g



47
marketing districts, figure 7, were established according to fuel distri-
bution systems, refinery location, center of population, temperature
zones, and arteries of commerce, such as navigable waters.

Each fuel sample was selected by its manufacturer as typical of
their 1969 and 1970 producéion for specific grades and brands. The

samples were analyzed by the manufacturers in accordance with recommen-

dations of the Subcommittee on Fuel Surveys of the Petroleum Products
Committee of the American Petroleum Institute. Analytical results were
forwarded to the Bureau of Mines for incorporation into the report,
tables 22 and 23.

By agreement with the cooperating agencies, identification of
sample items is confidential. Approximately one-third of the operating
refineries in 1969 and 1970 participated in the survey; 109 and 106 for
the respective years. Unweighted arithmetic averages are used through-
out the surveys.

The overall national downtrend in sulfur content, figure 8, con-
tinued through 1970. Regional variations in the 1969-1970 summary table
are considered of only minor significance in the overall domestic trend
of sulfur content in distillate fuel production. Sample analyses of the
Central and Rocky Mountain Regions indicated higher arithmetic averages
of sulfur content in 1970 than in 1969, and the Eastern, Southern, and
Western Region samples indicated lower sulfur contents in 1970 than in

-7 QR
1969. b




'S|iQ |an4-Jauing 40 ASAING [DUOION 8Y} 0 sDaJy [pO1ydouboss - IHNOIS

L5 .

CEIN e

v, N
s

IS
@ xfwnm PLas e ,MM.U
El Y q . _

—- — \ .

[ S
< f
\ = . E
NOIO3Y | S
¢ i N t
,,<$<m<4<_ » =
YL g0 032 N a Y Y
™~ \ [ K
4 e
eni1ce? S -
i 1
g

L1708

|
i
I
Nois !
123y ‘
v oee
oy
> oo
.
.
b
s
!
*
ceren ¢
i i
& o . H '
3 IYHLINZO S :
H ) -~ 3
29 N v . . - -
ERS ) X S v orfu o3y Z:.\_,g»co?.ooo )
vt vomoCo ) ' ~-NNOW ¢
3 Yenred s
/ﬁub nu -onuto o...tctdcvf.”f‘ _ .Iv &
MI P T R T, TR / | 9N, 0 4 a “0
©
b4 -, v.Ooxve L Streen,,, «u
- G o -
H “u ST YRy ::..c:o-n

.

~ re

OSINN IR |

etk

b0
N

|

|

|

|

.

|

|

-

vonvessorvt




e e e T e e D e
o ! v | Do ~ ' :
. . - i . - . o
DU L Ce - Ce m »
S _ BEEEEE ”, | : _
[ SO U SN 1 R OO P S R -
\ T 7 i ﬂ ) ) T ) ! N
: h SRR : _ _ L | : .
coT Che 4 . mcﬂﬁzw o i~ Qm DI :
! H _ N '
_mb.,.émmmm u‘m f ‘skearng Lxasnpurl i i s :

~.1:<1J‘

SR rt,\;liwa 4l!|')rli‘l|'r| i JETE T

Hmuwcd? ONQH

* —u«l" m ‘.«.’bw ».ﬂ‘w
T:vf?..f.l!..

_ I
P — +
_ “ J
R PRH g X
1

“mHHQ 1omg asuing

Ie9z Iesuaie)d

: muﬁmnmuww A

oy
F e i
P

f
.
'
. i
. |
!

i

e e s e s e ——n ns e

'
v

i

i

'

[

, » ! :
N T - - ]
[N DO A
. ! !
i e !
! ' ,
I

v

P ———— e

: S S S S Y
T ST T // T T | 00¢ T
e . . L _ o ! . ! . _— _
' ; . , . . | ; it
! Y A - - e o : f.: - . W i
- D R R - . v , i ) i '
e e e e ety s —— i w—— —_ - — - = B i I + - - — - - - - - R e e 4 e - _—— \w ——
PUPRRIEE - - - - - ' P s H " ' s
! | .
LT | C L |
_ 4 u_ : —
e ]I;(!lo'l!ll\lﬂli,ll»‘,lé- TTTrTTTTTT T T [ . T e M,:iy.\,,».l-i‘sii«lﬂ.,u'4t..,S,x.. T (01017 A
- - t H A ! - . _, - _ ,
- H . _ : . { . - ! ‘
T e S e T B T - e T e ey
! ! §
R : . :
i
|
T s e T llﬂ.iilltl)l‘rwll TTTTTT mmesegmeTeImS oom Tmrmmmeeeee {‘Vl\l’r“llvl.\ln Thett T o T T T TUTTITIT ORI AT SS T S S T S S e e T T Tt e - -
1 N .
- \ f . , ! ; L
w « —_— : | | | | | - |
I [ - . : ' ) .
; ! . ! _ﬁ . '
- B O . - - Lo [ ) ; - fee e [P [ [ .
\ i ' t . : - : H t :
. i , ; , ; ' | : i i
_ _ : _ ! _ ‘ i w
. . ) i | ,
e e e e e e et e — & e G e e o e e e — § DR B
. ! ' . ; i
¢ ' {
; m A m !
. - - S N Ry - v { !
P _ . SASATYNY IO Tdnd YuNiI1d 7 "ON ;
‘- ' T R i - - - S - - .- - -
: i Aavdes 40 INIIRGD ¥14"AS NI SUNRYI-- g H¥MADId A
' : T W N ; " m A, i '
B | = N | ; W =
et e e o e e e —— e e A e [

‘qunjuc) InJInsg

H

rof

rog ye

]

Juo



48
BURNING CRUDE OIL AT POWERPLANTS

The burning of low-sulfur crude oil at electric powerplants could
help alleviate supply-demand deficiencies for low-sulfur residual fuel
0il. However, this action constitutes an inferior use of a premium fuel.

Experience abroad, especially in Japan, has shown that crude oil
can be burned efficiently in existing oil-fired boilers after modifica-
tions. Reportedly, some U.S. East Coast utilities are now converting
plants to burn low-sulfur crude oil, starting in 1971. This fuel will
be burned not only in steam plants, but also in gas turbines. Other
power companies are planning new units that will burn either crude oil
or residual fuel oil. The successful results of burning crude oil in
Japanese powerplants since 1962 has encouraged this trend. 1In 1971
Japanese utilities will burn over 70 million barrels of crude (nearly
200,000 barrels per day). This amount will represent 24 percent of
utility plant consumption or 10 percent of the total residual fuel oil
consumption.

Conversion of plants from burning residual fuel oil to crude oil
involves safety problems, as most low-sulfur crudes are more volatile
and have lower flash points than residual fuel oil. Conversion equip-
ment involves additional tankage and valves, in some cases these
modifications could involve considerable time.

A large scale shift to burning crude oil in stationary facilities
could result in insufficient quantities of naphtha and gasoline to
meet demand. However, possible market-refinery adjustments in the
United States would probably be minimal because, for the most part,

imported crude oil would be replgqigg %?gfrted residual fuel oil.

“

w
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More importantly, the burning of low-sulfur crude oil prior to
refining is an inferior use practice which does not conform to the
principals of conservation. It may be compared to using a high~grade
iron ore as a road aggregate. The potential for using the high-quality

hydrocarbons for the greatest economic gain literally goes up in smoke.

BULK TERMINAL STOCKS

Beginning in December 1970, supplement forms were sent with the
regular monthly bulk terminal reporting form requesting sulfur infor-
mation on the stocks of No. 4 and residual fuel oil only. After receipt
of the monthly data it was incorporated into the computer gystem.

Sulfur information was reported for No. 4 and residual fuel oils.
Storage of refined products at bulk terminal facilities was tabulated
for distillate, No. 4, and residual fuel oils, special naphthas, and
naphtha-type jet fuel, table 24. Special naphthas are finished products
in the gasoline range, specially refined to specified flash point and
boiling range, for use as paint thinners, cleaners, solvents, etc., but
not to be marketed as motor gasoline, or used as petrochemical feed-
stocks. This category excludes naphtha for use as petrochemical feed-
stocks. Production of naphtha for petrochemical use in 1969 totaled
57.4 million barrels compared to the production of 28.4 million barrels
of special naphthas. The quantity of No. 4 and residual fuel oils
stored each month as summarized by sulfur levels; all the No. 4 fuel
0il was on the East Coast except for a very minor amount in P.A.D.
District II, table C-6. Sulfur data was not reported for P.A.D.

District V in December 1970. The quantity of No. 4 fuel oil at bulk

1€0
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50
terminals each month during the first quarter of 1971 averaged 2.2
million barrels. Amounts contained in the four sulfur categories were
quite varied from month to month; for example, the percent in the 0 to
0.5 class each month varied from a high in January of 38 percent
(737,000 barrels) to a low of 19 percent (442,000 barrels) in March.
The Middle Atlantic States held the largest quantity with between 74
and 81 percent of the East Coast total each month.

Residual fuel o0il held at bulk terminals averaged 23.7 million
barrels each month during the first quarter of 1971. The average
monthly stocks in the 0 to 0.5 percent sulfur category was 2.8 million
barrels, and in the greater than 2.0 percent category was 9.6 million
barrels. Over 60 percent of residual fuel oil each month was on the
East Coast and the major part of this was in the Middle Atlantic area.

It should be noted that in many areas products held at bulk
terminals contain an unknown quantity of imported refined products.

To obtain the quantity of imported refined products held at bulk
terminals would require a separate survey of the terminals. It would
also be necessary to ascertain if companies distinguish foreign
inventories from domestic produced products in these storage facilities.
Those terminals near ports of entry are utilized for storage of imported
products unless the products are held in bond. No distinction is made
between imported and domestic products held at bulk terminal facilities;
therefore, an unknown portion of the reported products are imports.

This makes it impossible to relate domestic shipments of products with

. PPN
those held at bulk terminal storage facilities. iJul?
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COMPARISONS

With only four months of sulfur data for fuel oils and refinery
data restricted to one month from each quarter in 1970, few comparisons
were attempted. All comparisons were confined to using each month with
no projections outside the factual data presented for that month. The
size of refineries based upon distillation throughput of crude oil, fuel
0il shipments and sulfur content of fuel oils were the variables used
in attempting to find meaningful relationships.

The quantity of residual fuel oil shipped from refineries during
the first quarter of 1968 was 76.9 million barrels and 89.5 million

barrels in 1971, table 25.

TABLE 25. - Monthly residual fuel shipments
(Million barrels)

Month 1968 1969 1970 1971
January 27.7 27.9 26.0 32.2
February 24.5 25.1 23.9 29.6
March 24.7 25.3 23.6 27.7

First quarter
total

Total for year 275.8 265.9 257.5 -

76.9 78.3 73.5 89.5

Assuming a constant relationship between sulfur level and quantity
shipped, the 1969 first quarter shipments of 78.3 million barrels should
have had 30.8 million barrels with less than 1 percent sulfur. 1In 1970,
the 73.5 million barrels shipped during the first quarter should have

had 28.9 million barrels in the same . category. When the quantity by
il



52

by sulfur levels for residual fuel oil is complete for the year 1971,
analysis of shipments by quantity, area, sulfur level, and previous
years will be possible. Applying the same average percentage, 0.39,
to the total 1970 residual fuel o0il shipments of 257.5 million barrels
would indicate 101.2 million barrels with less than 1 percent sulfur.
An attempt was made to ascertain the residual fuel oil output in
relation to the size of refinery, based upon distillation capacity, and
the percent of residual fuel oil shipments in each category, table C-1,
Of the January 1971 residual fuel oil shipments of 32.2 million barrels,
the largest quantity, 27.0 percent, came from 12 refineries in the over
200,000 barrel per calendar day size. It should be noted that this
category with the greatest quantity of residual fuel oil shipments also
has the largest cracking and reforming capacity. The February and
March 1971 summations show the same relationships and the percentage in
each group remains relatively constant for each month during the first
quarter of 1971. It would appear that 12 refineries are shipping
between 25 and 30 percent of the residual fuel oil each month and the
larger refineries, capacities in excess of 50,000 barrels per calendar
day, are shipping over 60 percent of the residual fuel oil each month.
No. 4 fuel o0il shipments were relatively small in comparison to
shipments of residual fuel o0il or other distillates; however, of the
3.8 million barrels shipped in the first quarter of 1971 the 0 to 0.5
percent sulfur category contained 2.9 million barrels or 76 percent.
Relation of No. 4 fuel o0il shipments from refineries and stocks held at
bulk terminal facilities in the lowest sulfur category was not evident

from the data. Monthly comparison of No. 4 fuel oil held at bulk
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terminals and shipments from refineries indicated a maximum of 38 percent
in the 0 to 0.5 sulfur category at the bulk terminals while shipments
averaged 77 percent in the same category. The reason for the wide
difference is unknown and additional data for 1971 may alter the results
to a closer relationship. Sulfur content of No. 4 fuel oil imports may
influence the quantity at the terminals.

Table 26 summarizes the capacity, crude oil input, and output of
distillate and residual fuel oils of refineries by refinery and P.A.D.
Districts. Average U.S. operating ratio was 90.4 percent in 1969.

The percent of yield of residual fuel oil from input of crude oil and

unfinished oils was lowest, 3.4 percent, in P.A.D. District III.
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CHAPTER 3.--REFINERY TECHNOLOGY

DOMESTIC RESIDUAL FUEL OIL DESULFURIZATION FACILITIES

Desulfurization of the heavier fuel oils has become a matter of
necessity, not of economic choice. Refiners confronted with the task
of providing a low-sulfur residual fuel o1l from a high-sulfur crude
oil supply must decide between the direct and indirect methods of
desulfurization. The direct method involves reactor processing of a
topped or reduced crude oil such as a residuum from an atmospheric
distillation unit. The indirect approach involves desulfurization in
a reactor of a gas-oil from the vacuum distillation\unit (vacuum
gas-o0il) and blending the reactor effluent with residuum from either
the atmospheric unit or the vacuum unit. No refineries in the United
States are known to be employing the direct method. Several refineries
on the East Coast and Gulf Coast are believed to be desulfurizing
heavy gas-oil for the purpose of reducing the sulfur content of residual
fuel o0il by blending.

As an outgrowth of years of research, there are now new processes
for desulfurizing gas-oils and residual by either of the two methods.
New and more active catalysts have given the refiners a means to reduce
the sulfur content of different refinery streams. Some mild hydro-
treating processes are used primarily to remove foul smelling mercaptans
(a group of organic sulfur compounds) and other sulfur compounds from
distillate fractions, however, these processes have not been economi-~

cally feasible for removing heavier sulfur compounds.
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Severe reactor conditions-—i.e., higher pressures, higher tempera-
tures, more hydrogen, and more catalyst can reduce the sulfur content
of a vacuum gas-oil by as much as 85 percent. This provides a stock
suitable for blending with rather high-sulfur atmospheric or vacuum
residuum to produce a low to medium sulfur content fuel oil. 1In some
instances, No. 2 heating o0il is substituted for desulfurized vacuum
gas-~oils for blending with a high~sulfur residual.

An advantage of the blending (indirect) route is that most
refineries already have distillate hydrodesulfurization (hydrotreating)
facilities used for desulfurizing the lighter gas-oils for diesel oil
production. In addition, refineries with catalytic cracking facilities
generally desulfurize the charge in order to reduce catalyst degenera-
tion. Blending, however, has limited effectiveness because during the
distillation of crude o0il the sulfur compounds tend to concentrate in
the heavier fractions. Accordingly, on the average, about two-thirds
of the sulfur in a barrel of oil charged to an atmospheric distillation
unit will be contained in the atmospheric residuum. As reported in

The 0il and Gas Journal, U.S. refineries at yearend 1970 had hydro-

treating capacity of 4,344,450 barrels per day. Essentially, all of
this desulfurization capacity was employed in the removal of contami-
nants from a variety of fuels and products other than residual fuel oil.
Presumably, with refinery adjustments in feedstock, and alterations in
refinery flow patterns, additional desulfurization of residual fuel oil
by blending could be accomplished.

Several direct residual hydrodesulfurization units have recently

been completed in Japan. One of these employs a process licensed by
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Gulf Research and Development Co., and has operated successfully since
January 1970. This unit is part of the Mizushima refinery of Nippon
Mining Co., located near Osaka. It can lower 27,760 b/sd of Kuwait
atmospheric residuum from 4 percent sulfur to 1 percent. The key to
the process is a catalyst which remains active after long periods of
use even though large quantities of vanadium and nickel were deposited
on it. It is not practical to regenerate the catalyst, but fortunately
the catalyst is relatively inexpensive and can be replaced after a
single cycle. Gulf 0il plans to install another such unit in its
Okinawa refinery.

Planned U.S. residual desulfurization facilities, shown in table 27,
will provide a total additional residual desulfurization capacity of
345,000 barrels per stream day of approximately 1 percent sulfur heavy

fuel sometime in 1971.

FOREIGN RESIDUAL FUEL OIL DESULFURIZATION FACILITIES

Facilities for desulfurizing residual fuel oil at foreign refin-
eries are concentrated in three areas; Japan, the Caribbean area, and
the Persian Gulf area. The first foreign residual fuel oil desulfuri-
zation unit was built in Japan in 1967. It was built to process residual
products from high-sulfur Middle East crude oil. With the passage of
air quality legislation in Japan that year, plans for other desulfuri-
zation facilities proliferated. Because of the increasing difficulty
in marketing high-sulfur Kuwait and Neutral Zone crude, two plants were
built in Kuwait, the former an all-hydrogen refinery. Since the

establishment of air quality standards in metropolitan areas of the

©o111
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United States, four plants have been built in the Caribbean to process
products from high-sulfur Venezuelan crude (or a blend of Venezuelan
and African) for export primarily to the United States. At the end of
1970 the capacity of all foreign facilities built to lower the sulfur
content of residual fuel o0il was 720,260 barrels per day. Known plants
under construction at that time totaled 326,500 barrels per day. Data
on each plant are given in table 28,

Over half (547%) of the foreign capacity in operation is at
Japanese refineries. All of the output from these units is marketed
in Japan and presumably not readily available for exportation. Although
specific data are not available, most of the output from the Persian
Gulf facilities is believed to be shipped to Japan, whereas that from
the Caribbean plant is exported to the United States.

Expansicn plans include the construction of four plants in the
Caribbean area by 1972 having a combined capacity of 215,500 barrels
per day. When completed Caribbean desulfurization plants will have a
total capacity of 483,500 barrels per day.

For the most part capacity of direct residual fuel oil desulfuri-
zation units means the maximum rate at which high-~sulfur residual fuel
0oil (as high as 6.3% sulfur) can be desulfurized to 1% S. No foreign
scheme reduces the sulfur content level to less than 1% S using the
direct method.

Indirect processing capacities are the maximum rate at which vacuum
gas—~oil may be desulfurized prior to blending with high-sulfur residual

fuel oil. The sulfur level of thé vaguym, gas—oil desulfurized varies
dod
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from 0.1% to 0.3%. Output sulfur levels vary according to the sulfur
content of the charge. The sulfur content of the residual/gas-oil mix

depends on specifications of the purchaser.
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CHAPTER 4.--RESIDUAL FUEL OIL IMPORTS, 1968 and 1969

Residual fuel oil data gathered by OAP from the Office of Import
Administration (0, I, A,) for the years 1968 and 1969 were made available
to the Bureau of Mines, These data were entered in the data bank. Sum-
mations of these imports were made by port of entry (Table C-9 and C-10)
and country of origin (Table C-11 and C-12) for each year. Included in
the residual fuel oil imports is about 27,4 million barrels of No, 4 fuel
oil in 1969 and 19.1 million in 1968,

Currently information on residual and No. 4 fuel oils for 1970 and
1971 is being collected by the Bureau of Mines. As each month is com-
pleted the data will be entered in the data bank, When data are complete
for January 1970 through June 1971, a supplemental report will be pre-
pared by the Bureau of Mines covering imports of residual fuel oils by
gulfur levels for the three and a half year period,

Imported fuel oil predominately contained over one percent sulfur.
In 1969 all the lowest sulfur fuel oil went to the east coast and came
primarily from Europe (Tables C-10 and C-12), Less than one percent
(2,301,440 barrels) was in the less than 0.3 percent category and 54
percent (236,859,398 barrels) contained over two percent sulfur, The
quantity of low sulfur residual fuel oil imports, less than 0.51 percent,

declined from 16 million barrels in 1968 ot {%2 million barrels in 1969,
e
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CHAPTER 5.~-CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

Of the total API petroleum reserve of 29.6 billion barrels at the
end of 1969, sulfur data was obtained for 19.7 billion barrels and the
1969 crude oil production was 3.2 billion barrels. Distribution of the
production, figure 9, to refineries and the quantities of products
manufactured is a measure of the magnitude of the petroleum industry in
the United States. Sulfur content in the various components of this
industry is an environmental problem. Factual data concerning this
sulfur contents were the primary justifications for this report and
continued surveillance will be required for better and more meaningful
interpretations in the future.

Based on a study of the sulfur content of 67 percent of the API
reserve (as of December 31, 1969), the remaining 33 percent of the
reserve was apportioned to four sulfur content ranges; The classifica-
tion of the total reserve was as follows: 18,908 million barrels,

0 to 0.5 percent; 3,499 million barrels, 0.51 to 1.00 percent; 5,151
million barrels, 1.0l to 2.00 percent; and 2,074 million barrels,
greatexr than 2.00 percent. Based on 80 percent of the 1969 production,
classification of total U.S. production was as follows: 2,243 million
barrels, 0 to 0.5 percent; 362 million barrels, 0.51 to 1.00 percent;
337 million barrels, 1.01 to 2.00 percent; and 247 million barrels,
greater than 2.00 percent. Reserve estimates made by the Bureau of

Mines for over 1,000 fields are available to government agencies by
< ‘1‘10
e
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Few refineries ship or keep stocks of No. 4 fuel oil, In
the first quarter of 1971 shipments were 3.8 million barrels and
stocks averaged about l.4 million barrels each month, Over 75
percent of the No. 4 shipments were in the 0 to 0.5 percent sulfur
category.

No. 4 and residual fuel oils stored at bulk terminal facilities
averaged 2.2 and 23.7 million barrels each month, respectively, during
the first quarter of 1971. In the 0 to 0.5 sulfur range were 0.6
million barrels of No. 4 fuel oil and 2.8 million barrels of residual
fuel oil each month., Bulk terminal storage facilities include unknown
quantities of imported refined products,

Based upon three months sulfur data, the first quarter of 1971,
no meaningful conclusions covering past or future sulfur content of
No, 4 residual fuel oil can be made, At least one full year of sulfur
information will be required before trends or projections can be
determined,

The sulfur content in crude oll run through a refinery bears no
direct relation to the sulfur content in distillate or residual fuel
oil outputs from that refinery, Many variables in refinery processing
cause products with variable sulfur content., Crude oil containing
0.3 percent sulfur may concentrate in the refinery process and result
in residual fuel o0il with 1.5 to 2,0 percent sulfur at a particular
refinery. Another refinery may use crude oil with 0.3 percent sulfur
and manufacture residual fuel oil with over 3.0 percent sulfur. In no

case will sulfur content of manufactured residual fuel oil be less than
- A |
i bl 2
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the sulfur content of the crude oil used to make that residual fuel
oil unless some type of desulfurization process is used, Blending
is another method of reducing sulfur content of residual fuel oil.
Blending of various products of distillates and residual fuel
oil is the technique practiced by most companies to meet their customers'
specifications. Generally blending takes place at the storage facility
and occurs when filling a particular order with specifications of type,
sulfur content, quantity, etc., The Bureau of Mines receives no data
relating to blending of products,
During the course of this study certain information desired by
OAP was not available and resulted in data gaps. Notable among these
are the lack of data sulfur content of refinery receipts of domestic and
foreign crude o0ils, breakdown of inventories by domestic and foreign
sources, consumption data of fuel oils by sulfur content, inventory
data fuel oils at the state or smaller geographic level, and the price
and sulfur content of crude oil refinery feedstocks. To obtain any of

this information would require canvassing of the industry.

]

RECOMMENDATIONS
It is recommended that: (1) coverage (of this study) be expanded
to include all fields (or reservoirs) with crude oil production of
100,000 barrels per year or more, and fields be added as production
exceeds this lower limit; (2) crude oil analysis be made for above fields
for which ne sulfur content data are available; (3) all field reserve

estimates with sulfur content be re-evaluated at least every three years;
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and (4) sulfur content be determined for major potential crude oil
production (Alaska North Slope) and for other possible sources such
as oil shale (Rocky Mountain area) and tar sands (Missouri and Kansas).
Expansion will be determined by availability of funds and personnel,

The Bureau of !Mines will continue to collect sulfur data for No, 4
and residual fuel oil and, when feasible, request sulfur data for other
refined products which could have an impact upon environmental con-
ditions such as other distillates or naphtha., Selection of other products,
if any, to be under joint agreement of the Bureau of Mines and Office of
Air Programs based upon need, funds and personnel.

Updating of the national energy data bank by the Bureau of Mines
will be continued. Future data bank additions deemed useful for both the
Bureau of Mines and other government agencies include: (1) expansion
of sulfur content data; (2) calculate additional crude oil reserves;

(3) other elements or compounds which may be environmental factors such
as nitrogen, vanadium, mercury, nickel, etec,; (4) expansion when possible
will include data on natural gas, condensate, and other refined products,

After the end of 1971 when one full year of sulfur data will be in
the data bank for No. 4 and residual fuel oils, these data will be made
available upon request of other government agencies.

To increase the supply of low sulfur residual fuel oil in the United
States several actions could be taken, included in these are: (1) in-
crease imports of low sulfur residual fuel oil; (2) increase production
of domestic low sulfur residual fuel oil by desulfurization; (3) in-
crease refinery feedstocks or use of low sulfur crude oils; (4) increase
imports of lower sulfur crude oil from wp¥§?;residua1 fuel oil could be

&
manufactured.
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APPEND1X A.--GLOSSARY

Alkylation--Process by which light, volatile hydrocarbons having two to
four carbon atoms that have high octane numbers are brought into chemical
combination forming heavier compounds called alkylates.

Barrel-~A volumetric unit of measurement equivalent to 42 U.S. gallons.
(A.G.1.)

Barrels per calendar day--Throughput or output of a unit operating for a
full day (24 hours) with a prorated allowance for regular ''downtime' on
a unit for routine maintenance and repair.

Blending-~Mixing in predetermined and controlled quantities to give a
uniform product.

Bulk terminal--All bulk installations which receive their principal
products by tankers, barges, or pipelines, or any other storage point
with a combined capacity of 50,000 barrels or more, regardless of the
transportation means by which products are received.

Catalyst--A substance capable of changing the rate of reaction without
itself undergoing any net change.

Cracking--Refinery process in which relatively heavy hydrocarbons (such
as fuel oils and naphthas from petroleum) are broken up into lighter
products (such as gasoline and ethylene) by means of heat, and usually
pressure, and sometimes catalysts.

Crude oil analysis--A quantitative statement of the experimentally
determined physical and chemical characteristic of oil.

Crude petroleum--A naturally occurring mixture, consisting predominately
of hydrocarbons, and/or sulfur, nitrogen, and/or oxygen derivatives of
hydrocarbons, which is removed from the earth in liquid state or capable
of being so removed.

Desulfurization-~-The removal or reduction of sulfur in petroleum
products.

Distillation of petroleum--Refinery process by which heat is applied to
the crude oil in order that its constituents may pass off in vapor, and
by suitable arrangements subsequently collected in the form of a liquid.

Energy demand-~Energy demand refers to the market demand for fossil
fuels such as natural gas, cil. and coal for the purpose of performing
power.

4
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Production--~Crude c¢il production is the volume of petroleum liquid,
excluding condensate, which is produced from reservoirs during given
periods of time

Production decline curve -A mathematical calculation or graphical method
used to derive reserves aftexr sufficient actual performance data have
become available for a field or reservoir.

Proved crude oil reserves- -Proved reserves of crude oil as of

Decemter 31, of any given year are the estimated quantities of all
liquids statistically defined as crude oil, which geological and
engineering data demcnstrate with reasonable certainty to be recoverable
in future years from known reservoirs under existing ecomomic and
operating conditions. (API)

Refinery--A multitude of integrated processing units designed and
operated for manufacturing with precision a multitude of finished or
semifinished products from crude petroleum.

Refinery capacity--Quantity of crude petroleum that a refinery is
capable of processing in a specified period of time.

Reforming--A procedure for altering the molecules of straight-run or
other naphthas by converting some non-aromatic constituents into
products containing aromatic compounds.

Reserve-production ratio--Reserve-production ratio is obtained by dividing
the remaining reserve at the end of the year of a given reservoir, field,
or State by the corresponding annual crude oil production for the purpose
of estimating reserves.

Reservoir--A reservoir is that portion of an underground trap which
contains oil and/or gas; it is the common source of oil supply.

Residual fuel ocil--Topped crude petroleum or viscous residium obtained in
refinery operation.

Sulfur content--Sul fur content (percent of weight) is a general charac-
teristic of crude oil and normally found in the form of organic sulfur
compounds., It 1s derived from a crude oil sample, taken from an oil
reservoir, and based on a crude petroleum analysis.

Volumetric calculations--Volumetric calculation is one of the
mathematical methods used for the purpose of estimating crude oil in

the reservoir . o
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APPENDIX B.--BUREAU OF MINES PROJECT PERSONNEL

Intermountain Field Operation Center, Denver, Colorado

W. G. Park, Physical Scientist
R. J. Hurt, Technical Aid

Petroleum Staff, Mineral Supply Field Offices
Dallas, Texas

R. W. Martin, Petroleum Engineer

Manuel Carrales, Jr., Petroleum Engineer

J. S. Conway, Petroleum Engineer

W. J. Alexander, Resource Specialist (Petroleum)
W. D. Dietzman, Petroleum Engineer

Bartlesville, Oklahoma

G. T. McIntyre, Petroleum Engineer
N. A. Kendall, Petroleum Engineer

Laramie, Wyoming
Paul Biggs, Petroleum Engineer
Alaska Field Operation Center
D. P. Blasko, Petroleum Engineer
Division of Fossil Fuels, Washington, D.C.

Hennig, Supervisory Survey Statistician

. Diehl, Supervisory Survey Statistician

Kirby, Industry Economist

. Schramm, Chemical Engineer

. Carleton, Supervisory Foreign Mineral Specialist
(Petroleum)

W. G, Carrico, Statistical Assistant
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APPENDIX D,

Refinery shipments and stocks of fuel oil by
sulfur content

Refinery report
Bulk terminal stocks of finished petroleum products

Bulk terminal stocks of No. 4 and residual fuel oils
by sulfur content

Products pipeline report
Crude oil stocks
Capacity of petroleum refineries

Fuel o0il and kerosine sales and inventories
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UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES
WASHINGTON, D.C. 20240

-m 6-1300-M
August 1970)

BO1 REFINERY REPORT

ase correct if name or address has changed.)

O.M.B. No. 42-R0033.
Approval expires January 1973.

INDIVIDUAL COMPANY
DATA—CONFIDENTIAL

The data furnished in this report will
be treated in confidence by the Depart-
ment of the Interior, except that they
may be disclosed to defense agencles.

Please separate
forms at
perforations

An extra copy is
provided for your files

-~

Please return one copy of the completed form in the enclosed envelope by the 15th of the month, if possible.

See instructions on reverse.

tEFINERY STOCKS, RECEIPTS, INPUTS, PRODUCTION AND SHIPMENTS (Report in thousands of barrels of 42 gallons. )

Production

Shipments
losses and
used for
refinery fuel Stocks
during end of
month month month
()] 10)

besgiw::l:m Receipts Inputs
Item Description Product of d\nrha during
code month mon month
1) (2) 3 4) (5)
Crude oil (incl. lease condensate)
() DOomeStiC.......coccovvvinnnirnecsioreenensrissinns 1312-010
(D) FOTEIgN ...ovveeeerccimiieniiiersrecenresecessnesenes 1312-020
Products of natural gas processing plants:
(2) Propane..........iviiiininnniinninin. 1321-231
(b) ISODULANE .c.eoviiiiiiiiinecc e 1321-233
(c) Normal butane......c.ccccevereriieniesncinenes 1321-235
(d) Other butanes .........cococvivinviniiineinninenene 1321-236
(e) Butane-propane mixtures..........c.ooeeess 1321-234
(f) Natural gasoline and isopentane.......... 1321-220
() Plant condensate.......cvueeecernirereccrecnns 1321:210
Other hydrocarbons and hydrogen
consumed as raw materials..........cooveveevrerevenens 1312-090
Unfinished ol .........ccceensressinreremncssenssssssssssansss 2911-812
Gasoline
(8) MOUOT.....ccurerieeriecstrentesanssnsaresessassessessnsnes 2911-131
(b) Aviation........ccccenrereraneans 2911-111
Special naphthas (solvents)...... 2911-051
Jet fuel
(a) Naphtha-type.........coruemerenee 2911-211
(b) Kerosine-type..........cceoevrenvrnen 2911-213
Kerosine (including range oil)... 2911-311
Distillate fuel OlL.\........ccoeererenrenirrrrersessersecsensen 2911-411
Residual fuel oil ........coiviinniiinnnninnecciincinnnnee, 2911-511
. Lubricating oils
(a) Bright stOCK........cccvrvererrmraenenes 2911-853
(D) NeULral......ccevceeemrerinresurreresrersereseeressses 2911-:855
(€) Other.....ocoiiiiirirerrcirrcseeesesesanees | 2911-859
. Asphalt .......cccorveerruiacennn 2911-900
. Wax
(a) Microcrystalline.........cccccevrvevirenvencsrenannens 2911-061
(b) Crystalline-fully refined..............cccouueuen. 2911-071 ‘
() Crystalline-Other ..o..veecrieeiccreeereeenone 12911-081 3 Ew d ;!




(D) AVIBLON....cccoeriiivrnrvarernsirrinririesnsirirerenses
Special naphthas (solvents)......cceeevemvveeeenens
Jet fuel

(a) Microcrystalline........ccccvevvinreerinecinsennenns
(b) Crystalline-fully refined...........ccccveruueen.
(c) Crystalline-other..........cccovvmiiniriicrnsnnns

Petroleum coke
(a) Marketable

(b) Catalyst.......ccouvvvimernniiiniiiiniieininenines ‘
ROAA Oll...uuuueeericrrnnerenieececeresniersnrenseemnssansesnessnass ‘

Still gas
(a) Petrochemical feedstock use..................

(D) Other use........uuvevvrvrvvevircirericirercrsssvenns ‘

Ethane and/or ethylene-

[ 2911-131

2911-111

2911-051

2911-211

2911-213

2911-311

2911411

2911-511

29]11-853

29011-855

29211-869

2911-900

2911-061

2911-071

2911-081

911-0
2911-0
011-031

2911-042
2011-044

A e e i e

Petrochemical feedstock use..........o.coeeveverenns 2911-612
. Propane and/or propylene
(a) Petrochemical feedstock use .. | 2911-613
(D) Other UBE...ccseuvverercerreecrnearisnnsaseesesaes 2911-653
. Butane and/or butylene
(a) Petrochemical feedstock use.................. 2911-614
(b) Other use 2911-654
. Butane-propane mixtures
(a) Petrochemical feedstock use...........cueuene 2911-616
(b) Other use 2911-656
. Isobutane (IC4)~
petrochemical feedstock use..........eevrrernenet 2911-615
. Naphtha-less than 400° end point-
petrochemical feedstock use............cceeverernene 2911-822
3. Other ofls-over 400° end point-
petrochemical feedstock use............coeuveen.n. 2911-824 &
4. Other finished Products .............vovvvssssssoccree [ 2911.098 AN

5. Overage (column 5) or shortage (column 6)... |

2911-911
2911-999

End-of-month stocks of distillate fuel oil includes

th

d barrels ¢f No. 4 fuel ofl.

(OVER)



STOCKS OF LIQUEFIED GAS IN UNDERGROUND STORAGE END OF THE MONTH (Include stocks in Section I,
Column 10) (Thousands of barrels of 42 gallons)

Product ] Code LRG
thane-ethylene.........coooiiiin . 2911-612
ropane-pPropylene.......ccccoviceeiiinieinine e 1321-231 2911-653
SODULANE ..vveviiricirireer et reeranreees 1321-233 2911-615
utane-butylene (including n-butane)............... 1321-236 2911-654
utane-propane MiXtUres......cceeeeiiciaciereneninenn | 1321-234 2911-656

1S 7 ) TP 1321-230 2911-650

REFINERY RECEIPTS OF CRUDE AND UNFINISHED OILS DURING MONTH BY STATE OR COUNTRY OF PRO-
DUCTION (Thousands of barrels of 42 gallons)

A. RECEIPTS OF CRUDE OIL (Omit intrastate receipts)

] Domestic Foreign
Yo Do
wt tit not it
L State (Code 1312-010) use Country (Coﬁu?; 12.020)
1) 2) 3) 1) 4) (5)
Total Total
RECEIPTS OF FOREIGN UNFINISHED OILS
Do Do
not uantity not Quantity
use Country (Code 2911-812) use Country (Code 2911-812)
(§Y] 4) (W) 1) “«) &)
«w b e _ Total
/. REFINERY RECEIPTS OF CRUDE OIL DURING MONTH BY METHOD OF TRANSPORTATION
(Thousands of barrels of 42 gallons)
Domestic
Method Intrastate Interstate Foreign
Apeline......cccoovviiiiiiiininniniiin e
TANKETS.....cccoviiiiiiiiiininiinneertrnsiiiacsecsesnneeenenes
B 1:1 ¢ £ RN
TANK CAB...c.ccviviirirrierriinesersserrerrennsenenressnsenes
TIUCKS ....oiiiiiiiiiiiniinnirirreereneeaerererieeneereseeensnees
TOtaL.coeiriiiiiieeiiiiie e

NOTE: For Section I, the following arithmetic check is suggested for each line entry:

For items 1-24, the sum of columns 3, 4, and 6 should equal the sum of
artmng 5 7 and 10,



PR

S

REFINERY RECEIPTS OF CRUDE OIL DURING MONTH BY METHOD OF TRANSPORTATION
(Thousands of barrels of 42 gallons)

Domestic
Method Intrastate Interstate Foreign
b 1) 11 4 - PO TUSRROORS
INKBLB...uiienririeeeneeriieisereiostanettsacensransessnsosaen
ALBBB.c.oiianreiereniiisreeeeerosssiisssovssssersansesnsase
IR CBEB..euvviuniuiniiaruirnienrseennnereernnantannsnnsnnnan
UCKB v
TOLAL .oevrer it rerrere s e
NOTE: For Section I, the following arithmetic check is suggested for each line entry:

For items 1-24, the sum of columns 3, 4, and 6 should equal the sum of

columns 5, 7, and 10.

For item 26, the sum of column 5 should equal the sum of column 6.

Shaded columns are to be considered as ‘'zero’ entries.
iture Position Date

GPO 859-887



Form 6. 13024
{Febroary 19711

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

WASHINGTON, D.C. 20240

BULK TERMINAL STOCKS OF FINISHED
PETROLEUM PRODUCTS

(Please correct if name or address has changed.)

O.M.B. No. 42-R0036
Approval expires March 1973

INDIVIDUAL COMPANY
DATA-CONFIDENTIAL

The data furnished in this report will
be treated 1n confidence by the De
partment of the Interior, except that
they may be disclosed to detense

agencies.

Return one copy of the completed form by the 15th of the month in the enclosed envelope, if possible.

See explanatory notes on the reverse of this form.

REPORT ALL FIGURES IN THOUSANDS OF BARRELS

Gasohine Jet fuel Fuel oil Miscella-
Lube oils necus
District Motor Aviation | Speciol Naphtho | Kerosine | Kerosine | Distillate No. 4 Residual and Asphalt finished
naphthas | type type type type greases oils
| Code (2) 3) (4} (5) (6) 7) (8) 9 (10} {1 (12 13)
.ast Coast,
total "o 101
New L .
England ...... 021 S -
Middle « w
Atlantic....... 031 i
South
Atlantic....... 041
\ppalachian:
District 1........... 102
District 2........... 203
ndiana, HlI.,
Ky., etc.enenne. 204
Ainn., Wis.,
N.Dak., S.Dak...| 205
Jkla., Kans.,
Mo., etc............ 206
exas Inland ........ 307
exas Gulf........... 308
.ouisiana Gulf..... 309
Ark., Inland
la., etc.cn...... 310
New Mexico ........ 311
docky Mountain...| 412
Nest Coast.......... 513
TOTAL...... .... 999 {
New England: M , New Hampshire, M huseHs, Rhode Island, C ticut, and Vermont.

Ei_dj_lf_@_lggf_i_g: Eastern New York, New Jersey, Eastern Pennsylvania, Delaware, Maryland, and District of Columbia.



EXPLANATORY

General:

1. Report all figures in THOUSANDS OF BARRELS of 42 gallons.
2. All figures should represent actuai physical inventories.

3. Bulk terminals are defined as follows:

A. All bulk installations which receive their principal prod-
ucts by tankers, barges, or pipelines.

B. Any other storage point with a combined capacity of 50,000
barrels or more, regardless of the transportation means
by which products are received.

4. Stocks.— Report stocks corrected to 60°F. less bottom settlings

and water (BS&W). Include all stocks of domestic origin held
by your company at bulk terminals and in transit thereto ex-
cept by pipeline. Include foreign stocks held at bulk terminals
only after entry for consumption. Exclude stocks of foreign ori-
gin held in bond. Report all stocks held in custody by your
company at bulk terminals, regardless of ownership.

Product Descriptions:

1.

Gasoline. — Include finished grades of motor and aviation gaso-
line as well as finished components in the gasoline range which
will be blended into finished gasoline.

NOTES

. Special naphthas.—Include paint thinners, cleaner’s naphthe

and solvents.

. Jet fuel.—Include aviation turbine engine fuels for milita

and/or commercial use.

. Kerosine. — Include range oil.

. Distillate fuel oil, —Include A.S.T.M. Grades 1 and 2 and d

tillate type diesel fuel oils. Report A.S.T.M. Grade 4 separate

. Residual fuel oil. — Include A.S.T.M. Grade 5, heavy diesel, Na

special and Bunker C fuel oils.

. Lube oils and greases.— Include all grades of lubricating o

from spindle oil to cylinder oil. The conversion factor for grea
is 300 pounds per barrel.

. Asphalt. — Include cements, fluxes, and cut-back. The conve

sion factor for asphalt is 5.5 barrels per short ton.

. Miscellaneous finished oils. — Exclude liquefied petroleum gase

272



‘orm 6-.1302-M5 UNITED STATES - O.M.B No 42-R0036

A March 1973.
(September 1970} DEPARTMENT OF THE INTERIOR pproval expires Mord
BUREAU OF MINES INDIVIDUAL COMPANY

DATA-CONFI NTIAL
WASHINGTON, D.C. 20240 DE
The dota furnished in this report will

be treated in confidence by the Depart-
ment of the Interior, except that they

BULK TERMINAL STOCKS OF NO. 4 AND RESIDUAL may be disclosed to defense agencies.
FUEL OILS BY SULFUR CONTENT

Please separate
forms at
perforations

An extra copy is
provided for your files

Please correct if name or address has changed.)

Return one copy of the completed form, in the enclosed envelope, by the 15th of the month if possible.
See explanatory notes on the reverse of this form.

REPORT ALL FIGURES IN THOUSANDS OF BARRELS

Stocks of No. 4 fuel oil with sulfur content of - - Stocks of residual tuel oil with sulfur content of - -
District 0.5%and |0.6%1t01.0%]|1.1% to 2.0% Over Total 0.5% and |0.6% to 1.0% |1.1% to 2.0% Over Total
under {incl.) (1ncl) 2.0% stocks under (incl.) {incl.) 2.0% stocks
1 Code 2 3) (4) {5) {6) (7) 8) 9) (10) _
ast Coast,
total e, 101
New England....... 021
Middle Atlantic.... {| 031
South Atlantic...... 041
\ppalachian:
District I .............. 102
District 2 .............. 203
adiang, 1.,
Ky., efccinnnnnn. 204
Ainn., Wis.,
N. Dok, S. Dak. ... | 205
Xla., Kans.,
Mo, etc....cceoeunnn. 206
exas [nland............ 307 - -
exas Gulf .............. 308
ovisiana Gulf ........ 309
k., Inland
La., etc.courreennnnn. 310
lew Mexico............ 311
ocky Mountain...... 412
'est Coast.............. 513
Total ......ovveeneeen. 999

New England:  Maine, New Hampshire, Massachusetis, Rhode Island, Connecticut, and Vermont.
Middle Atlantic: Eastern New York, New Jersey, Eastern Pennsylvania, Delaware, Maryland, and District of Columbia.
outh Atlantic:  Virginia, North Carolina, South Carolina, Georgia, and Florida.




EXPLANATORY NOTES

. Report all figures in THOUSANDS OF BARRELS of 42 gallons.
. All figures should represent actual physical inventories.

. Bulk terminals are defined as follows:

A. All bulk installations which receive their principal products
by tankers, barges, or pipelines.

B. Any other storage point with a combined capacity of 50,000
barrels or more, regardless of the trangportation means by
which products are received.

. Stocks. — Report stocks corrected to 60°F. less bottom settlings

and water (BS&W). Include all stocks of domestic origin held
by your company at bulk terminals and in transit thereto except
by pipeline. Include foreign stocks held at bulk terminals only
after entry for consumption. Exclude stocks of foreign origin held
in bond. Report all stocks held in custody by your company at
bulk terminals, regardless of ownership.

NOTE: Figures in “Total” columns shoul?agree with those reported

on Form 6-1302-M for current reporting month.



‘orm 6-1303-M
(August 1970)

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES
WASHINGTON, D.C. 20240

PRODUCTS PIPELINE REPORT

Pleasc correct if name or address has changed )

O.M.B. No. 42-R0038.
Approval expires January 1974.

INDIVIDUAL COMPANY
DATA—CONFIDENTIAL

The data furnished in this report will
be treated in confldence by the Depart.
ment of the Interior. except that they
may be disclosed to defense agencies.

Please separate
forms at
perforations

An extra copy is

provided for your files

Please return one copy of the completed form in the enclosed envelope by the 15th of the month if possible. Product descrip-
tions and instructions for completing this form are contained in an instruction booklet.

NOTE: For Section I, the sum of columns 3 and 4 should equal the sum of columns 7, 8 and 10.

. STOCKS, RECEIPTS AND SHIPMENTS OF PIPELINE PRODUCTS (Thousands of barrels of 42 gallons)

Shortage (+)

. Plant condensate.................
. Other products (specify)......

Stocks Receipts Shipments or Stocks
Products Product beginning during during overage (—) end of
code of month month month during month month
(1) (2) 3 ) (3] (8) 10
. Gasoline
(a) Motor.......cooevvvviiiiennann, 2911-131
(b) Aviation.......c.c.cccveerenn. 2911-111
. Jet fuel
(a) Naphtha-type............. 2911-211
(b) Kerosine-type............. 2911-213 _
. Kerosine........ccocovvrervvvninnnnns 2911-311
.. Distillate fuel oil..........cc..... 2011-411
. Liquefied petroleum gases
(NCL. LRG )uvereererrererree. 1321-230
. Natural gasoline.................. 1321-220
1321-210

Total.... .........L.
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“orm 6-1311-M UNITED STATES ZMF.:\.’ ::o; 41:{-::0&01.}‘ 1073
Hanuary 1971) DEPARTMENT OF THE INTERIOR P xpires March 1373

INDIVIDUAL COMPANY
BUREAU OF MINES DATA—CONFIDENTIAL

WASHINGTON, D.C. 20240

The data furnished in this report will be
freated 1n confidence by the Depart-

CRUDE Oll STOCKS ment of the Interior, except that they

may be disclosed to defense agencies.

dlease correct if name or address has changed.)

Return one copy of the completed form in the enclosed envelope by the 15th of the month, if possible.
See explanatory notes and instructions on the reverse side.

tocks held in the CUSTODY of your company— ON THE LAST DAY OF

Fill in below the names of the States in which stocks are held. If stocks are held in
TYPE AND STATE OF ORIGIN more than 8 States, please use additional sheets. {Thousands of barrels of 42 gallons) TOTAL BY
Code ORIGIN
\. Stocks at refineries or in transit thereto:
Origin:

Alabama.......ccoovvevenecrereerccene 001
Alaska........ooveeieeererecrene e 002
ATIZONG ..ot evesrreeneneoe 004
ArKQNSas ......cocermiviiiiireeenniennesenie s 005
California......covieeeeniicerrennenirrinsrereeineens 006
Colorado.......coecvveirerireerc s 008
Florida ..ovciiiiricineneecceeerne e 012
OIS ceveeverecierriereerret e rveen e 017
INAIONG..cci e 018
Kansas ...cocveeiieerinniiineeercnrnesceeseeee s 020
Kentucky ...c..oeveereincnnieinecrinieincineseeenanes 021
Louisiand ......cccoevieiiiie et eeanes 022
Michigan .......cocmiirnnicninnnceeenrerennens 026
MiSSISSIPPI..ccccirimiiiniireeriiiirns 028
MOoNtana .......cooceiiervvecrienieenr s 030
Nebraska ........ccccevinireciinnciirsnnnienne 031
Nevada..........cooeciiniaenienenineseae e 032
New MexXico......ccovrenrvrcrereenciensreessnnrivenns 035
NEW YOTK...ooiviimcieeriienveesieneesssenresenens 036
North Dakota.......cccueveecrvveeicrenreeeirinaes 038
Ohio: 1. Pennsylvania grade................... 139
2. Other grades........ccccccevenrrnnnnnne. 239
Oklahoma.......coveeiiievienieereiireeeenecirene 040
Pennsylvania......cceeveevenernnrenneenennesenns 042
B - - TS S SR URRN 048
UEOR e e n e senen 049
West Virginia......ccccooeneevinnmnrnercneerennns 054
WYoming.....cocoininiiiriinincrceceeeenne 056
Foreign ..cc.ccoveiinniiiiniineciiennneccsnrennes 081
Total refinery stocks......cooueveverenunnannenn 059
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Fill in below the names or tne States in which stocks are nwia. |1 stocks are new in

TYPE AND STATE OF ORIGIN more than 8 States, please use additional sheets. (Thousands of barrels of 42 gallons) TOTAL BY
Code ORIGIN
B. Pipeline and tank-farm stocks
{Incl. PL fili):
Origin:
Algbama......c.cverreciirrirnverree e 001
AIGSK......cvivireiiee e, 002
ATZONG coeveviiiieieniiiticceerssansssesssnessssans
Arkansas.... 005
Californio 006
008
012 @
017 ; ;
18 | '
020! L
Kentucky .... Q21 . '
Louisiana 022
Michigan Q26
MiSSISSIPPI....c.cccoiereeneniirrensreseseens verernerans 028
MOREGNG ......ooeeeneerernreerennnerere s senenereons 030
Nebraska.......ccccooveimivnrnnrenncrnece e 031
NEVAdQ.......coouervieenrnirenennisirsseseresenssens 032
New Mexico 0
NEW YOrK......corverrreenirerinneserererveresesessses 036
North Dakota......cccoonvnireieininisinninnnsenns 038
Ohio: 1. Pennsylvania grade.................. 139
2. Other grades..........ccocovveveenrennn, 239
Oklahoma 040
Pennsylvania 042
TOXUS....c.oovieereieec e sres s sree et eeene
UG ..o e sstre e e rans Q49
West VirginiQ.....cooovervueeecninnrsernenenssnscrsen 054
WYOMING......ooeiiriiiiicrseene et eeaas 036
FOr@ign ......ccccconverertrniiniennnennncsnsesesensensns 081
Total pipeline and tonk farm stocks...... 069
C. Producers’ (lease) stocks ..............ccerene... 079
Total by location (sum of A,B,and C).... {099
Stocks reported above located in the Texas-Louisiana Gulf Coast area (Code 091): Bb.

EXPLANATORY NOTES

General:

Report all figures in THOUSANDS OF BARRELS of 42 gallons.

All figures should represent actual physical inventories of crude
oil on the last day of the month.

Report all stocks of crude oil on a custody basis, regardless of
ownership.

Definitions:

1.

Crude oil. — A mixture of hydrocarbons that existed in the liquid
phase in natural underground reservoirs and remains liquid at
atmospheric pressure after passing through surface separating
facilities. Include field condensate and drips but exclude topped
crude and other unfinished oils. Exclude natural gas liquids
produced at natural gas processing plants and mixed with crude
oil.

. Stocks.— Report stocks corrected to 60°F. less bottom settlings

and water (BS&W).

Instructions for Completing Form 6-1311-M:

SECTION A:

1. Include all crude oil stocks of domestic origin held at refineri
and in transit thereto except by pipeline. Include as stocl
of foreign origin, only those that have cleared customs or ft
which duty has been paid. Exclude stocks of foreign orlg
held in bonded storage.

2. Total refinery stocks of crude oil at the end of the mon
shown on this report should be the same as those reported ¢
lines 1(a) and 1(b) of Form 6-1300-M, “‘Refinery Report.

SECTION B:

Include all crude oil stocks of domestic origin held in tank farr
operated by the reporting company, including pipeline fill a:
stocks in working tanks of pipelines. Include as stocks of forei
origin only those that have cleared customs or for which du
has been paid. Exclude stocks of foreign origin held in bond:
storage.

SECTION C:

Report end-of-month stocks of crude oil held in tanks on leas
operated by the reporting company.

'

Sinnature

| Title
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BUREAU OF MINES
WASHINGTON, D.C. 20240

PR IR TR FESE VLAY

INDIVIDUAL COMPANY

DATA-CONFIDENTIAL
Unless authorization 1s granted in the
section above the signature, the data
furmished in this report will be treated
in conhidence by the Department of

CAPACITY OF PETROLEUM REFINERIES
B19

the Interior, except that they may be
disclosed to defense agencies

(Please correct if name or address has changed.)

Return one copy of the completed form in the enclosed envelope. See instructions on other side.

Section |. Identification

1. Location of refinery (nearest town)

2. Type of plant (check one or more)
Other (specify)

3. Ifidle, give approximate date of last operations

[ ] Skimming [ "}Cracking (1 Asphalt ["]Coking [ Lube [ Wax

N

. If building, or temporarily idle, give approximate date operations will begin

5. If your plant has been sold (or leased), give name and address of present operators

Section ll. Capacity of refining facilities as of Janvary 1:
(Barrels per calendar day)

Shutdown Building Fresh feed
Operating and
Process Operating Operable Inoperable Replacement Addition { fheuldoxgn)
M (2) Q) (4) (5)

A. Crude oil distillation

B. Reforming and Cracking:

Catalytic cracking

Catalytic reforming
Hydrocracking
Coking .ooveerererienn,
Thermal cracking...
Thermal reforming

Alkylation .............

16}

{For Columns 1—

5 report in terms of gasoline output)

Section lll. Storage capacity (shell) at this location as of January 1:

AL CrUA@ Oil oottt e s et e s ettt e e e s ar et s e e tnaaennnterenanens

B. Finished products:

MOTOT GASOTINE. ...ttt sttt e s n e eas sttt a e bsebas e ereensan
Jet tuel {all grades) ... geeerane voereas
Middle distillates ..
Residual fUel 0l ......oceiirriicicreii ettt aatsa e b e et b en et aeeeas

(1,000 barrels)

May the Bureau of Mines disclose your individual data shown only in Sections | and Il in its publication, “Petroleum Refining
Capacity in the United States and Puerto Rico’’?

[ Yes

TN

Signature Title Date
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INSTRUCTIONS

. Capacity is the maximum daily average number of barrels of crude oil or feedstock that can be charged
to a unit allowing for normal maintenance downtime.

. Shutdown facilities requiring extensive reconditioning should be reported as inoperable. Report all other
shutdown facilities as operable.

. Crude oil capacity should be based on (1} charging the types of crude oil availabie, or expected to be
available, {2] charging crude oil only, not mixtures of crude oil and lighter products such as natural gas
liquids, and (3) normal yearly average operations when processing crude oil to the kinds of products
generally manufactured. If some crude oil is consistently charged to cracking units, please include in
the crude oil capacity the daily amount of such charge and footnote the amount so included.

. In Section I, quantities reported as fresh feed capacity should be greater than the sum of gasoline out-
put capacity reported as operating (Col. 1) and shutdown (Cols. 2 and 3) for each process, except hydro-
cracking where fresh feed capacity may be greater than, equal to, or less than the gasoline output
capacity.

. Gasoline output capacity represents the daily average amount of C. to 400 E.P. gasoline that can be
produced under maximum sustained throughput of charging stocks as reported in Section I, (Col. 6).

290
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BUREAU OF MINES DATA-CONFIDENTIAL
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The data furmished in this report will
be tseated i confidence by the Depart

FUEL OIL AND KEROSINE e g e
SALES AND INVENTORIES

Please separate
forms at
perforations

An exira copy is
provided for your files

(Please correct if nume or address has changed.)

SEE INSTRUCTIONS AND DEFINITIONS ON REVERSE SIDE

1. Sales of fuel oil and kerosine during the year by States of destination and by uses.

{Insert names of States in column headings) -
Type and use Code Borrels of 42 gals. Barrels of 42 gois. Barrels of 42 gals.
) 2911- {2) 3} 4)
A. Distillate-type fuel oils:
1. Direct sales to consumers by your company for—
a. Heating:
{1) Grade #1 for automatic burners.......cccccovvecennnnn. 400
(2) Grade #1 for all other heating.........ccoeveeruerevcrincnce. 410
(3) GraE # 2. eeeeee e 420
(4) Grade #4 ..., 440
b. Industrial use 401
c. Oil-company use {including own use}....cccoccomervcenninnae 402
d. Railroad use.....cccc.iiieireiciiceceeeee e 403
e. Vessel bunkering ..o 404
£ MIlIEATY USE. it 405
g. Electric utility companies..........cccovinincicnnnnnnnnie 406
h. On-highway diesel use........cccooeiriiercicccncne, 430
i. Oft-highway diesel use {construction equipment, etc.).. 431
io Al Other USES..ceuiciiieieiiiciii e 408
2. Sales to dealers, resellers, and refiners .........ccccoccoeceeeee. 409
3. Total (sumof Al and A2).....c.cooiviviniiicieeee, 411
B. Residual-type tuel oils:
1. Direct sales to consumers by your company for—
a. Heating:
(1) Grade #5 ..ottt 550
(2) GrAAE #6vooeeeooeeeereeeeeeeeeee e 560 |
b. Industrial Use ....c.ocoeiiiieiiiici et 501
¢. Oil-company use (including own uUse)......cccceoecerirereennn. 502
d. RAIIT00d USE...ciiiiiieiiei e 503
e. Vessel bunkering.......c..ccccomiiivnccniiiecee e, 504
f. MilItQry US@. oo 205
g. Electric utility companies.........ccocreevveericinincienicneeene. 506
h. All Other Uses...ccoo et e 508
2. Sales to dealers, resellers, and refiners reereevrneneres 509
3. Total (sum of Bl Gnd B2)......o.oooeoveeeee oo ol
C Kerosine:
1. Direct sales to consumers by your company for—
A, Heating ..o 300
b. All other uses (excluding jet fuel) oo, 308
2. Sales to dealers, resellers, and refiners.........coecereeevenen.. 309
3. Total fsum of €1 and C2)...ovveee. oo, 3 M —




Il. Inventories of fuel oils and kerosine.

{Insert nomes of States in column headings) >
Inventories by type Code Barrels of 42 gals. Barrels of 42 gals. Barrels of 42 gals.
(M 2911. 2) 3) (@)
A. Beginning-of-year:
1. Distillate-type fuel oil (including diesel).........c..ccccerreeeee. 477
2. Residual-type tuel oil (including heavy diesel).................. 577
3. Kerosine (excluding jet fuel).........ooecceinininiiieens 377
B. End-of-year: 438
1. Distillate-type fuel oil {including diesel) .......c.coccene
2. Residual-type fuel ail (including heavy diesel)................... 288
3. Kerosine (excluding jet fuel)..........coceeverinirienecrrecneece 388

if this company changed ownership during the year, please report name and address of present owner, and date sold:

(Name)

(Address) {Date sold)

Signature Title

Date

INSTRUCTIONS FOR COMPLETING THIS FORM

Report all figures in barrels of 42 gallons.

Companies which sold less than 10,000 barrels
(420,000 gallons) of fuel oil and kerosine during
the year are not requested to complete this form.
Form should be so noted and returned.

This report of the distribution of your sales should
cover all light and heavy fuel oils and kerosine
sold during the year. Include all domestic sales of
these products, whether purchased or of your own

manufacture. Report sales by State of destination
and inventories by State of location. A consolidated
report covering all your company’s fuel-oil and
kerosine sales and inventories will be acceptable.

Please return one copy of the completed form by
April 15. Before submitting the report, please com-
pare it with the previous year’s report and verify
any inconsistencies such as the addition or elimi-
nation of states or products and any sizable differ-
ences in quantity data between the two years.

DEFINITIONS

DISTILLATE-TYPE FUEL OIL. — Include ASTM
grades 1, 2, and 4 and distillate-type diesel fuel oil.

RESIDUAL-TYPE FUEL OIL.—Include ASTM
grades 5 and 6, heavy diesel, Navy special and
Bunker C oils used for generation of heat and,or
power. Include acid sludge and pitch used for re-
finery fuel.

KEROSINE. — Include petroleum distillates suit-
able for use as an illuminant when burned in a wick
lamp and kerosine sold for range oil.

HEATING. — Report all fuel oils used for heating
purposes.

INDUSTRIAL USE (excluding heating and oil-
company uses).—Report under this item all fuel
‘oil sold to mines, smelters, and plants engaged in
producing manufactured products.

OIL-COMPANY USE. —Report all fuel oil, crude
oil, or acid sludge used as fuel at your refineries,
by your pipelines, or in your field operations. How-
ever, oil sold to other oil companies or used by your
own company to heat buildings and operate marine
equipment should be reported under the proper

categories. Sales to other oil companies for field
use should be included but exclude sales for use as
refinery charging stocks.

RAILROAD. USE.—Include all fuel oil sold ta
railroads, except that used for heating buildings
operated by railroads which should be reported as
sales for ““Heating.”

VESSEL BUNKERING. —Report all fuel oil and
diesel oil sold for ships bunkers and other marine
purposes including own-company use. Exclude
sales to the Armed Forces.

MILITARY USE. —Include all fuel oil sold to the
Armed Forces, regardless of use.

ELECTRIC UTILITY COMPANIES. — Include all
fuel oil sold to electric utility companies, including
that used for the generation of electricity.

ALL OTHER USE. — Include agriculture, and any
other use category not specified on the form.

INVENTORIES. — Report all beginning and end-
ing inventories held by your company for the year
indicated on form. Report on a custody basis re-
gardless of ownership of these inventories.
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