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THE GAS INDUSTRY IN THE STATE OF WASHINGTON

Washington is the 19th State in the Union, having a populétion accord-
ing to the 1930 Census of 1,563,400 and having a land area of 66,836 square
miles. The cities that are served by gas utilities have a populétion of over
¢00,000; in other words, 58% of the population of the State have gas sérvice'
available. The total gumber of customers served by tﬁe gas‘utilitiés at
the end of 1938 was 75,117.

Three types of gas are furnished, namely, manufacturea, buféﬁe-air,‘and
natural. There are seven companies operating thirteen plants that furnish
manufactured gas, two of the plants being located outside of the State. There
are also seven companies that furnish butane—éir gas from seven isolated plants.
Two natural gas éompanies obtain their supply from the same gas fields which
are located within the State. Of all the zas sold in Washington in 1938,

947 was manﬁfactured, nearly 2% butane-air, and over 4% natural gas.

. The principal source of natural gas is located in south central Washington.
The field is of basaltic formation thétvis more or less porous, permitting
the gas whicn is predominantly methane of about 900 B.T.U., t0 permeate the
lava cap. Thirteen wells have been drilled to a depth of 800 feet. The '
initial pressure in 1929 was 23 ouncés; however, the.supply has diminished
to where the operating vacuum is approxinately 175 ounces. .Further develop-
ment of this field is difficult because bf the high cost of drilling in the
extremely hard basaltic formation. A deep test well is being drilled~apd is
down to a.depth of 3,660 feet but is not vet below the basalt.

There aré s number of promotions of natural gas fields in other parts.
‘'of the State where seepage of both gés and oil has been encountered, but they~
have not proven cormercial produceré;. |

The operating utilities and the location of their plants and trans-

mission mains are shown on the accompanying map, Plate T.
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The development of the ggs industry in Washin&ton has been
highly competitive, The competition consists of cheap hydro-electric
power. In the western part of the State there is an sbundence of
wood, including not only cord wood, dbut slsb wood, mill ends, sawdust.,

end other by-products of the lumber and wood working industry. There

are also z number of cosl deposits renging from the lowest form of

lienites through the bituminous to the semi-~anthracite classes. *11

grades of oil are zlso availeble at relatively chesp prices from the
Pacific Cosst fields, principally Czlifornias., The cheap water trans-
,E' portstion to cities on the Coast mekes this fuel s strong competitor
for domestic #nd industriel heating purposes.

To show the trends of the gaé industry in the Steste of
washington, statistics for ten years of the fixed capitsl, revenues,
oper?ting income, smount of gas sold and the number of eustomers are

1isted in Table I below snd shown in graphic form on Plete I1I.

Bt ke it B

GROWTH OF G5S INDUSTRY - STATE OF "TASHINCTOM Table I.

Fixed Opersting Sales Number
Year Capitsl Revenues Income M,C.F. - Customers
1929 $28,32%,848 $4,035,045 $1,284,28%  $3,149,131 91,614
1930 29,729,087 4,135,608 1,381,034 2,290,883 89,903
1931 31,382,889 3,802,727 1,220,190 3,175,602 87,189
1932 31,599,202 3,434,502 912,631 3,026,631 78,802
1933 ®1,941,702 3,017,827 756,616 2,722,633 74,445
19324 31,995,724 3,005,912 770,522 2,683,235 75,218
1935 26,658,630 3,063,296 599,389 2,871,789 74,572
1936 26,796,161 3,203,026 535,664 3,143,625 75,431
1937 26,949,547 3,344,870 383,789 3,442,597 76,393
1938 26,025,140 3,366,306 391,368 3,540,810 76,117
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The basic data for these Statistics have been obtained from the Annual

Reports submitted by the companies., All except the 1938 dste hes been gudited

by the Depertment; however, it hes not been feasible to meke field checks of
these reports.

The averasge cost of gas for all residential service cannot be shown for

the reason that no such Segregation is reported to the Departmeht. However,
according to the American Gas Association Reports, five of the manufac tured
gas companies in the Staﬁe of Washington, have shown a marked increase in 1938
over 1937 in house heating. House hesting revenues were incressed 13,4% and
‘the smount of gas sold for this»service 12.6%, It also shows thet the Stsate
of Washington has had a much larger gein in the total gas business than sny
other State on the Pacific Coast region, including Arizona, Nevada and
British Columbia.

In compiling the data submitted to the Depsrtment, it is appsrent from
the following chart tha£ the public continues to receive gas at constently
A% decressing average cost inasmuch as the revenue per thousand cubic feet has
decressed from $1.28 in 1929 to $ .95 in 1938, The following chart shows the

percentage trend relative to 1929.

] STATE OF WASHINGTON
3 PERCENTAGE TREND
] 190 AVERAGE REVENUE PER M.CoF, SOLD
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Seattle, the largest city in the Steste, is supplied by fhe Seattle Gas
Company which also served ths surrounding terfitory. Gas service was first
started in Sesttle in 1873, snd the first plant consisted of coal ges retorts
which were lster supplemented by water ¢=s sets. In 1914, horizontal coke
ovens with & capscity of 1,500,000 cubic feet per dsy were instelled, and
for the last fifteen yesrs sbout one third of the gss was made in coke ovens
and two-thirds by.water gas prbcess. . Barly in 1937, the coke owvens re~ched
the end of their useful life having been in sérvice sbout twenty-three years
and the compasny was féced with the necessity of either rebuilding fhem
completely or resortinglto some other form of gas msking aspparetus. The
coke produced in the ovens wes used aes generator fuel in the water gas
process.  Although Washington produced considersble guantities of coal,
there sre only two or three deposits of coking cozl =nd these are compara-
tively high in ash - running from 12% to 1%% and producing coke coﬁtaining
approximately 20% of ash, which is not economically adapteble to the pro-
duction of coke oven gss. Consequently, the Seattle Gss Company décided.to
install =n oil gss unit similsr to the one used in Portlsnd, which permits
the recovery of ¢ number of velusble by-products. This interesting process
will be described lcter in deteail. .
The next lsrgest grs utility in the Stete is operated by the "=shington
Ges % Eleectric Comprny, which serves the cities of Tnpom?, Olympia, Centr=sli=,
Chéhslis, Everett, Aberdeen »nd Hbqﬁimm. Olympiﬂ, the Cepitol of the State
is served by s high pressure pipe line from the plsnt af Tscoma «
The Ndrthwest Citiss Ges Company serves three towns in eastern Wash~-
ington, namely Wella "falla, Yekime ond Clérks%on, The plant serving :

Clarkston is located in Idsho. . All three of the plents =re of the co»l

g-s tvpe, .
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Spokane is served by the Spokane Gas % Fuel Compahy, which furnishes
a combination of coal gas and watef gas. It is a very difficult.city to
serve on sccount of the fact that it is underlayed with solid rock end the
extension of distribution msins is very expensive, Most of the coal used
in Spokane is shipped from¢British Columbia, where a very good grade df_

coking coal is mined.

There are small isoleted ges plsnts located in Bellingham snd

“renatchee. These plants are owned by the Puget Sound Power % Light Com-

pany which also serves a good share of the State with electric service.
The Western Gas Company.furnishes water gas to the city of Bremerton and
has recently converted its plant at Longview to butane-sir, .
The compznies furnishing butane obtain their supply from Celifornia,
the liquid gss being shipped in tank cars. The rail freight charges are
more thsn 50% of the charges of the ges laid down in "Tsshington. - There
is an effort being made to increase the use of butene gas in the Pacific
Northwest to a point where the instsllation of a lafge stordge =2nd dis-

tribution unit can be proven out. The liquid g=s could then be shipped

by water at a very much lower rate.
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A BRIEF DESCRIPTION OF THE OIL GAS PIANT OF TEE

PORTLAND GAS % COKE COMPANY

‘Tue Portland Ges & Ccke Cbmpany's rlant is the only one of its kind in
the country. A unit somewhat similar is being placed into operation in Seattle
a2t the present time. Tle interesting part of this method is the use of an oil
- residuun from raw materials and also the yield of a large number of by—producﬁs,
he city of Portland, Oregon, and the surrounding territory have enjoyed
the use of manuféctured gas for a period of 79 years. This utility is; therefore,
one of the oldest on the Pacific Coast., The company is justly proud of the pro-
gress made. A real estate census taken in Portland in i953 shows that of all
the homes using fuel for cooking, well over 50% use gas. This has been accom-
plished in the face of the low cost of wood and clectric service in tho vicinit&.
The coﬁstruction of the first plant was started in 1860, and after enlarg-
ingvand making many changes the coﬁpany moveé to its present site in 1912.
In 1936 a change vas made in the gas generators, which for the first time in
the history of the gas'industry made it possible to use for raw materiel a very
low gravity residuum obtained from gasoline refinerics. "The use of such material
for gas making had nevar before besn attempted because excessive carbon dsposits
would accunuwlate in the generators. - cross connecting the generators in pairs
this excess carbon could be burncd out ddring the heating cycie, the carbon it-
self serving as fusl for heating instzad of oil as formerly. The gas ﬁaking
cycle continues as before, but at the beginning of the heating cycle air is
foreced in atlthe top of one gcnerctor down and through the cross connection
and up the other generator and out to waste heat boilers. The Lot carbon de-
posits burn away in the presence of air and in burning reheat the brick checker-

work.

A flow diagram is shown on Plate III and a brief description of the method

follows:



C NMLRY
"o x»«.!blllll»d.llll..

‘ : : . : JovwoLep : ’
EMNNRL ENNVL NOID Y N0 NSV :
TNUOUS SLONOOMNS ¥rrLog .sa&n.«%l:lll«Wl&U[ . SNV INTTVMLHI VA, io«.wﬂwﬁ o . oo
o 2 - _ S g |0+
4 V oL | oSy oo o gh , R
! o L4DIT :
-~ T WO THLY
ONrASLSTY o . O NS
Lo\ © ToXNES T0IN IS
m L Ny MOLONW E 4
£ D> o YOLV.L16v B
L : / il
LR - -t -
: JOIMATNS 1P NOBY WD : .
AL ANDD : YOATANDD
S¥OAIA MO
w1000 7 derive LSO ez
CHOAIAMO) FTHVLNOL .
PWIVY V7S HOL JANOD 0O WAL
ONIANH Y1510 4 Feons .
—_—
e e ; @ S, 7257
EMIIY. - 4
YLYATTT aurivmIo . e .
)
: P TR T I QE ’ ELTIT YT
? NOIEINWT Ny
rov0, — . :
. A m I
ellm -
SwIMQL PHIGVDT FIOUYROAHIT
b ¥t 44 ey FHOLVY VYIS
s fviis
< mulm su7avan
y caxog wvs . xeINog lm%ulm
h SHOULYYINGS -
sve .
o - j., I svava sovous
: e 1S
~ . - w » P
g i . e e - ﬁ ~ i T -
O VRS U .4t N 9 | ﬁ uQ\\\sQDn\ - e
: 70IXD ;
TR L p
- - ~
. ( L.}
_ v
. WIEPA IS
,_ NQ((NQQANM“\ ) » blxulwowwu uw‘u«q&n«tb.\
!
_ gﬂs — Sy 7004 SLONAOHT AG B DNIMNLOVLNINVIN SO
w | 2 40
L. VYOI AMMOTS

ANVYIWOD FJHOD 2 SVYO ONVTLYOS




Exh. ACM-9
Page 11:
~-10-

The gas coming from the generators requires purification before being
suitable for public counsumption. It is first washed with water in wash-boxes
to remove the lampblack. It then flows up through scrubbers in which baffles
are so placed that the gas passes through curtains of water several times which
removes the most of the tar. The gas is then stored in a temporary relief
holder, whence it flows through another set of washers to remove the remaining
tar, tﬂen through the exhausters to the purifiers.

The pu;ifiers are large sfabl tanks in which are placed‘trays loosely
covered with oxide bearing material made by soaking wood shavings with a solu-
tion of lime and copperas. The gas passing through this materisl is purified
of small quantities of objectionable mate:iél'such as sulphur. This method
of oxide purification is known as the dry process and is of the szme type as
used 1in thé coal gas and valtser gas.

The ges then passes through tall absorption towers where the bsnzol and
other hydro-carbons, which are in the gas in the vepor statec, are absorbed
by & light oil. The gas now purified and free of by-products enters into the
works storage holder and is pumped through the holders to the transmission
lines feeding the varilous communities.

The flow diagram also shows some of the by—pfoducts. The ‘tar is collected
from the two types of scrubbers, is dehydrated anddistilled, producing three
grades, namely, No. 1, No, 2, and.No. 4. Virtuclly all of the tar now finds
a ready market in the construction of non-skid surfacing for roads., Last

year the sales of tar emounted to over 1,600,000 gallons.

The secpnd‘kind of by-product that is recovered is carbon or lamp-
black, - As shown on the flow shaet, the water.carryigg the lampblack is Tun
into a large tank which is é’special?appliCation~of.the Dorr Thickner. The
lampblack that floats on :the surface is skimmed to the center and the lampblack

that sinks is seraped to the center well from whence it is pumped by diaphragm
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pumpé to the Oliver filters where the moisture content is reduced to 30%..
The carbon cakoe is then fzd by a conveyor belt to rotating driers similer
to the burners used in the cement industry. These driers are oil fired.
Tue to the sclection of equipment in this process and the cereful control,
thez company has bzen able to reduce the fuel requirements for drying the;_
carbon to 18.6% gallons of fuel oil per ton of briquettes made., The combany
hes caleculated that the scving over the former mcthod in fuel oil alone for
drying purposes was $15,600 for the vear 1933.

The éry cerbon is then elevated to storage hoppers, whences 1t passes to
& rotary press that makes pillow shoped briguettes. These are conveyed to
a tank of hot starch which adheres to the outside, the coating being dried
by running the conveyor through a drying oven. This coating kecps the bri-
gusttes from shedding finc particles in handéling, resulting in a clean fuel
and also reducing the navthalenc odor.

The company has designed and cdnstrucﬁed an ingenioué combination of
a portable conveying, weighing, and sacking mechins, It is so arranged that
it can be moved to any part of tho warchouse for sacking, which has resulted
in & minimum of labor in packaging. The briquettcs arc imedistely weighéd
in sacks &s they arc teken from the convefor, 108 pounds being put in esch
_szek. The use of sacks fecilitates the lozding of trucks and the unloading
at thc customer's premises., Last year the briguctte sales wore nearly 524,000
tons. |

The third by-product is the recovery of light oil which is treated by
distillation where it is broken up into its several constituents, némely,
paphthalene, benzél, toluol, leol. ‘Tre benzol blended with gasoline was‘
first put on the market in 1923 as motor fuel, the annual putput recently
~ being over 2,000,000 gallons.
In sddition to the byAproducts just described and shown on the flow diagram

thore arc other by-products, one of which is sulphur, A smell plant was

2
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constructed in 1936 to recover the sulphur from the oxide used in the pu;;fier.
Sales of this chemical sulphur amounted to 150 tons in 1938, Because of the
exceeding finencss of the sulphur particles so recovered, this chemicailsul-
phur is superior to commcrcial ground sulphur for use as an insecticide and
fungecide, Tho particles are D times as fine as ground commercial sulphur
and will pass through a 1666 mesh screen, The recovery of sulphur is by
the process of bleaching, washing, lime treating and evaporation,
There has been & greset deal of original engineering and chemical research
in order to dcvelop such a plant as this. In 1937 the compeny constructed
& "pilot plant™ which is & ministure gas plent complete in all essential de-
tails. Thié mckes it possible for rescarch to be cafried on and special
tests to be made without disturbing the resular plent production schedule in
any way, znd without using lerge quantities of raw matcerials.
To obtain 1,000 cubic fect of gas of 570 B.T.U., it roouires from 9 to
10 gzllons of oil, dcpending upon thz grade., From every 1,000 feet of gas
monufectured, therc are ths following by-products:

22 to 30 pounds of lampblack

1 to + gallons of tar

b

.4 gallons of motor benzol, pure benzol and coluol,
During the year 1938 the totalsof these by-products werc:

Lampblack - 51,536 tons

Tar (wzter froe basis) 1,635,589 gallons

Crude lizht oil 1,745,517 gallons.
The company hrs madc some comparisons and cleims that they are abls to

plzce gos in the holder et & not production cost less than any other menu-

factured gas company in the country =nd lowcr then many notural gos companies,
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sconomics of 0il Gas Menufsacture

In the carly history of 0il rofining, the lighter grades of oil wére used
for ges moking -largely beezuse the residuum ffom the manufacture of gaso;ine
wes of this quality. As time went on the oil refiner has dug down more décply
into o barrcl of oil in the effort to produce ¢ meximum yicld of gasoline and
the resulting rcsidugm hos b.on of inereszsingly heavy quality. During the

puriod from 1906 to 1930 the guality of oil aveilable to Portland Gas & Coke

penicd, nsvertheless, by a moderate increase in price.. However, the develop-
mont of by-products by this company hes morc than kept pect with the decreas-
ing quality and increcsing cost of oil, so that manufacturing costs have not
tonded to rise cpprociably, if ome noegleets the flurries in 0il prices during
the war-time poriod.

It must be realized, however, that there is a limit to how faf the oil
refiner can continuc to degrade the character of the residuum produced in
the manufocture of gasclinc. A point heg alrecdy been reached where the
residuum is so heavy thet it must be heated beiore pumping.

Whilc it 1s feosilbe for the refincer to run this residuum down to coke,
ths qﬁantitics of coke produccd would be very greatly in excess of the
amounts thet could be marketcd in the nsighborhood of the rofiner. On the
other hond, the coke cannot bs transported, because of freight limitations,
for any considera?le distonce. whon the résiduum, thercfore, reaches from
6° to 8° A.P.I. grevity, the practical limit hos boen attained in the refining
of & barrel of oil.

The hesvier rosiduums arc, howsver, a preferred sourcs for oil.gas menu-~
facture ﬁhsn it is desired to produce maximum amounts of carbon for the pro-

duction of briguuttes. 3By reason of the local merket for solid fucl, the
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Gns Company con carry on tho processing oil from where the ecil refiner leaves
ofi, to producc gos with a meximum yicld 6f by—pfoducts. This condition is
illustrated in the obtached chnrt which shows the procpssing of a barrcl of
0il by the oil rofiner to o rosiduum still permitting tranéportation, and
th: processing of such residuum by the gas menufacturer endé the by-product

yiclds in connszetion thercwith.

GRAFHIC COMPARISON OF GAS WORKS OPERATION
VITH OIL RAFINERY OPERATION

0il Rufincry Operation Ges Works Opcration
Products Ifrom on< "Products from ono
arrcl of 300 A.P.TI. berrel of 8° A.P.I.
~rovity crude oil gravity crocked
refincry opecration. residuum by Poriland

G..s & Cokec Company

100, ;
20} Gas and Loss : ’/
42
i% 80 Gas
2 70 Gasoline
o / 4285 cu. Tt
B
2 22,6 Gals. / Wotor Fusl 1.6 Gel.
w50 / | ~ Tar 2,1 Gal
7 L . (¢ .
. ' erem——— "
n 50| // Other By-Products./
+ i
(@] o , .
5 404 Diesel Cil 4.2 Gal, // ' Lampblack Briquettes
: g - ~- 123 1bs.
o=ol Tubricating 011 3.4Gal]
k2 , — ]
9 20y - Crecked Residuum , //
O 10.2 Galsa : ’ Lampblack Generator
510 Fuel 70 1bse
04

The data used in this paper that specifically refers to the various

utilities was furnished by the several operating companies,‘






