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BE:ORE THE RAILROAD CO~SION Of 'lM STATE OF CALIFOR.~!A 

CITY OF FRESNO" a municipal corpor~tion, 
. , 

cOmplaina.:'It , 
w. 

PACIFIC CPS AND ELECTRIC COMPAlSY," a 
corporation, 

) 
) 
) 
) 
) 
) 
) 
) 

____________________ ~~~!~e~~~dan=· _t~~ ________ ) 

C:lse No. 4723 

c. !!." OZIAS, City Attorney, FRED N. ASIDz!, Coc:n:i.ssioner of Pubi1e 
V".orks, A&'l'HUR L .. HILDEP.BRkND, Cor:::ni:;:ioner ot Fimnce, Y&OR.Z.: So. 
IE.OtEl., a."ld C?..oRGE H; BALL", Legislative CoJroissionerj tor the City 
o~ Fresno .. 

R. ~. DOV.AL,,£or Paci!ic Cas nnd Electr!c CoCPa:lY''' 

J". J. DztlZL.,. tor the Calitor:"'.ia Far.n Bureau Federat:ton. 

ROi&L,. COWO:SSIO~: 

The' burden 01'" thi~ co:npl.li.nt orought by the City" 0.1' Fi-esno is t~t the 

Paci1'ic' ens and Electric Co:npar.y' wrong'tUlly increa:sed its gas ra.tes' on oCtober i$~· 
1943, when· it reported that the heat£ng value of'the gas" t.hen being del!.vered~·Md 

increased :n:!ti-ciently to"" j~ti.1'y an autOmatic u~d~ adj~tJ:lent 01'" it,," rates· ... 

Zh~ City rests it3" co:nplaint mainly'upon,the contention" that the representation3"' 

then'made by the' Company a.S" to the h~a tine val'ue 01' t'he gas supplied. were based. 

upOn inac~a.te ealaimeter recordings., The:pt~er is that the Comrr.i~ziori'oro.e~ 

8,'. r.estoratio'n or the ratos" in" ei".1'ect, prio%" to', 3uch increase and.' d.ireet" 'that" repara-

tion be mad.e o! the ~ee$:I; cha:rges exacted troc" all gas cOrl$Ume:-s within',the Cit:i 

of Fresno. 

Uore specifically,;. the City" allege" . that com:nencing"in "Janualj' of:' 1943 

it.; ea.~ed." a" tJl.\mber. 01' t8St.8 t.o "be matie. or' the quality" o! t.~e gaz being .,~rvcd;: that 
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~ueh t~3t:J we:re ,made by the ''I'~~ :r..aoOr~toriez i1'). Fresno by ,the use or .~ Sargent 

wa~er-!low cal?~-rnetcr? and that all'such te:t: revealed a cO~id~r~bl~lower he~t­

ing value cont.ent than that rceularly r'cportcd by th~ Company; 'that the ComparlY 
, . : • , I ' ,.' '/ 

has never demo!'l.Strated that its two Tho::las automatic :'ecording' calorimeters i:ldi-. . .. , 

eatc the correct. ~.t.u. eont~nt 0: the ga~ delivered; ~~d" therefore" t~t it~ 

ra~e incre~c in October, 194)" prc~sed upon the delive~· ~or the two ~eceding 

~nth:; o! g<:l.s ~th ~ he~ting value o! only 3 B-.t .• u. i."l oxcess of the 1l:35 B.t.u. . . .. 
required to justi£y such increase" 'should be'~et aside • 

. Although the ~rtic1.:lar rate adjust::lcnt 'whieh gave ri$~ to this complai.."lt 

wa:: made .0t; October 15" 19~)" t.he complaint was not tiled Il.."'l.til, Y.ay 29,,1944.. Prev-
o • • • '~ • • .. 

i01.W~y""'bowever,, the City had informall:r' Cj,uestioned the accuracy IJ!. t.ie Company's . ' , 
I ,-. 

reporte~ heating value. Hearings on this ro~cor.lplaint were had on Septecber 15, 
, .. 

• • t • 

nnd October.19 nnd. 20,. 1944. At the:c hC.lrings evid.oer.ee Was introduced. ~howine the 
• j" • '. • -

resuJ.t~ of thirt7-two tests mado b".r ~"1e' "r'.':ini."lg taborcltorie: between JtJXJ.u:;.ry 22" 
" . .' - . . 

194:3, and August 12,' 1944~ a.."lci also 'the readings or the l'homasautomat.ic r~cording 
, . ' 

calorimeters o! the COr.lpany from the beginning or 1943 to the date or hoal"Us. By 
'" ' . 

~ipt:lat~.,o~ ?r the parties" !u.""thcr data prepared by the CoImlli:~iOZl '3 ,.~.mgine¢rine 
• t • • ~" 

" 
.sta.£!w.er~ .old.mitted. in evid.ence suo:equent to the hCtl,::-ing.:;;, and the ~tter wn.s then 

' ... I " 

t.akon .under ,:lubmi~sion in J",n~ry of thi.s y<:ar. 

,~e City'S ~4in contention, ~s notod ~bove? ~s t~t the Cocp~T.s're-
" . 

ported, h~"'tine values cased upon the rccorCings or its 'l'hOm.lS auto::latic ca.lor.:1eters 

~re inaecurat.e" and most or tho record consists or expert testimony on gas ealor-

imetry meth.ods and. the accuraC"J or the re::!.:lts' whic.."l: may be obtained by each.. Al-. ' . 
, '. 

though tr~s question or the relative accuracy or g.l~ ca1or'~etr.y,results is the 

only is,sue pres~ed upon us in this c.lse,,"ul'lderlying it, arc othor issu~s neccs.s~ 

c1emanding ,cons,idoration. '!"nc City does :lot clai::l. 'th.c:t. tho tan!! rule, o! the Com-

pany providing for the adju.:tocnt of rlltcs upvro.:-d '0:- dO'Wnw:u-d to coincidowi:th 
, . 

E.t.u. fluctuations ~"l the gas delivered i~ in it~elr ~~e~sonable" or thAt the Com-
pnr:srhas. in a:tfY way misapplied. that rule. " Ncvcrtheles~, ~or <:J.n understanding-01' 

the question of gas c31orimctr,y practices it. secrnZ necessarj first to exaoinc the .. 
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.; 

prov:i.sioIl:l ot, t~t. rule.and t.hen to ob!jorvc it.: act~'ll opor4tion' ascvideneed-oY' 

the tact5 ot.roeord.in.thi: ~se. 
, • t . . .I 

?aci1'ic COl.S, and, Electric COrJ~Y \'r.l,S' requiree by' the Commis:ion f s 'Deci-

:ion No. 36082,ot DeccQber 2.9, 1942, to establish a rule by mea.~ ot·~.ich'SAs 

r~tes 'WOw.d. o.utoOoltic311y be geared to· .nuct1J.l.tio~, in' tho'heating· 'value ot the . .... ,. 
gas delivered. The first. rate adjustment ~de in-tho Fro~r.o area under such A rule . .,. ".. . . 

. . 

~ thAt of ?.!arch 15" 1943 .... Im.''Ilediately pri'OI" to 'l943; the Coopa.ny's schedules 
• .. r ,. , • 

, I 

merely obligated it. to, supply nat.ural 'gas :with1.~ ~ range of ltrom -1000 to '1100, B.t.u. . 
. " , 

The, llntorial ~rto!' Rule. a."ld RcguI."ltion ~ro. 2. ,"''hiclt tne Conm.c~ion the'n . ,.". , . 
presc~~d, ,nne . ,still remaining. ,in· etfect,' rc:.Cs :as follows: 

;, " . 

"R.:I.teAdjus~ment,fo~ ,Heat.i~:V.:.luo:, 

"The, c!tecti'N"e rates ,in t.hose ·sehedule3 providi!'lg' tor B.t.u:. 'adju.,~' 
ment, ,as Per the ,heating value,of·the =tur.ll gas, served., s~...3.11 be raiscd 
or "lowered in accordance with· the' !ollo~i.."lg· rule: 

~ . ~ .' 

"The ba:Je r?-t~s set forth i.."'l. ,the schedules for n.1tur31 ea~ .. arc pre-' 
<!i~atcd on an avc~age"conthl:r heating,v:J.ue o£ lloo S.t'.u., ~r cubic, .foot I 

(det~roinee as tho' ave::ageo.f G.tily hc:,.ting value test:; on ~. nd..'j"'f baS;is). . 
A :::axi.c:rum vari~tion in tho ~nthly average of 35 B. t .. 1.:.. above 'Or below . 
1100 B. t. u. i~' contemplated., Whon tho act u.'ll , va.rla.tion ',cxceed:: 35 B. t~·u:: 
for'two consiiclltivc:.c31endar mont.h:I" the effeCtive rates ,will 'bech.ailgcd.', 
~/,incre~~ing~or deerea~ing the r~tco to contoroto a new~verage he~ting 
v.'llue,,· c.ejU3ted in s.teps o! 50 E.t.u., froo. ,tho bo.~o ot llOO, B.t..u .. ; which' 
i$ the noarest t.he. ~vcrago 01' that cxp(."'l'ioneed during the tv1O' monthz which 
oce~ioncd. the. eMnic.. T'tlO, '~f1'octive'r.ate::; will be detorini.."led by an. ad- ' 
just-mont 1."'l. 1111 .b~c. r\l.tcs (cxecpt., for thO', !ixcid a.."ld/or the rnini:mJm ch.3:go' 
portion o{ tho'. rci.to) in o.eeordaneo 'Vii th the pereent.o.go set !orth in tho ' 
::;chC<J.ule for e~ch 50 B.t.~. stop" computed' to tho nc~ost one-bunarodth' 
cent per. 100, cubic, feot and ,,,till, becOmc effective fi!toen {15)' days' t~ere­
o.!'ter:.. ,Char..ges in., tho, rlltos re~ultinc 1'roe· volrlo.tion' in hoat,ing value .~..ll 
not, be !Mde .:nore !;-oquontly. than each two-month period.' except' .When do finite 
changes in the ~ource o~ glls oee1.lr the! ap?ropriato· 'rate~, will be ,Cl3.do' 
e!'feC't.ive tiftoon (15) 'dAys. ·~1.'ter tbo e,.,.t,<: of changeover.' In Ccl!:C rate 
c~es, arc to 'Dc ma,de' in con!ormity with. thi~', rule at~d i! other rate~" , 
ch~e:s" due to the oper3.tion ,ot the !uel 011 clause (a" ,provided.·in ~~e 
ros~et.i vo t..a.rif,!:3) ~ &;re' due to bocome, <Jtfeeti vc wi~hin i'i!t¢¢ll (1$) day:!: 
01' oach othor" then the two sh.:l.ll be ,comOin(:d ilnd tbo lAter d.tlte ot the 
two ·c~.1'oeti vo ,d.,.to3 .sh.lll goyern .. '" ." 

When, ~he,:l.bovc rw.o·/I:l.S proposod ,during the courze', 01' tho 'he'arlng in the 

case ,loading up to, D.ccision 360e2" t~'l.e CoJ:lCiszion witno:s::o, 'made it quito pLUn" " 
. . . 

as tho rule itsol! clearly enot;gh·,declolrcs, that thorc.,'WOw,d be no' rate' .ldju.5Ulcnt 
..' I tI' 

more froQuently than. oa~ two months unlo:!ls tho 'Source' 0-1' gas 'bo" changed" 3.nd that . .. . . , , .' 
to ju.:;t~fy, an adjustoont either upward or 'do-,.,nward,,· the t:J,vorago B. t. u. I content: !'or 
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the two preceding calend~rmonth3 muot have shown ~ irtcronso'or decrea:e O~At 
,I 0" , ' 

le£).$t 35' B .. t. u. Upv,?rd or do·:t:l.~tttL::,d r~te' adjt=.~tiM~nts were to be, ,bg.seo. on 50, E' .. t~ u. 
I 

3tcpd or changes in heatiI\f: value, thuo"creating zones' 01' 20 B,.,t,u.' within. ,which 

t,\qO r:lte levels were :lpplica.ble. This result. iz brouc-""t about by, thc;'i"ae t.M.t 

when'the Company '~tarted 'With tho deliver'/ or,~ gas o:r.lloo 3 .. t,.u. .me!. .:l.?plied the 

rate~ 1'iXed for gas of tbat'quality, it could r.ot increase·the :r~te to an ll50 

B.t.u. basis untU the hfJat content o!thc g:'J.z ,delivered £ortwo con!3eeutive'month:; 

averaged at least 1135 S.t .. u. ,Ncvert'!':.oless, a!ter onc~ ~dju.::;tirlg the e1'1'eetive 

rate to an ll50 B.t.~. b",s1:), th~·ratc'wow.d '~ot again go back to, the lloo,:a.~~\1. 

b:l.Se' u."'l.ti+ t.he average heat'ingv~uc 'for two con:ccutive'months dropped tolll; 
, 

B .. t.u.. Thus,,. vd.thin'th~ zone between 1l1$ a.."ld 1135 B.,t .. u." the applicable rAte GO-

Pend~d ,upo~ whether tho Co:nP£l.nY c~e ·v.ithin tha.t zone !::-om above or ,belO""~ ,The 

efrect W3.S to estabii~h two . rate:;, both prcou:w.bly ju:t :md. rcasoT.'l.lblc" applicable 

to' g~ '1'illirig ... tithin that B~ t. u. 'ione~ 

The ~'o¢vc cxplcition ot the oper~tion of the a.utor.latic adjustment cl~U!:c 

tD.tJi ~'erve to explain in part the eontentior-..s 01' the City ot. Fre3!'l0 in thi~ ep.se. 
" 

Altho~ the City'~lleges t~t the:Com?~1Y'S ~orimcter'r~dines~were:inQceurate, 

, ' u."'l.dorly:tng tnis lI.'s~crtion mU,!;t be the fcelil'l.g th:lt the' Co'o~ny, unjU!lti,i"'...I.Jlo17 i.."l-

creased its gas rat~ ~n~n L~'£act it ~~~ not then deliv.ering a ~ of a o.QQlity 

substantially highor than thAt ther<=to!ore delivered, .1Od continued therctl,l'ter 'to 

deliver gas' 1l.1ving substantially the same heating value AS' 'oe:::'oro. 

The actual c!£oct o! a 4% rate i.~erea:e in the ga~ delivered,to domestic 

cu.stomer~ served undor the' gcn-cral service· schedule 'applicable within the City o! 

Fresno is shovm by the £olrov~~tdblc. 

, : ~l.oT\th1Z Use 

First :300 cu.. ft. 
Next. 2200 II 

, Next. .. 7;06 " . 
Total tor 10000 ff 

Next. ,:10000 It . 
'Total tor ' 20000 " 

, Prior to' Increase 
~Oeto'ber 15. ,,1943 
?..ate pcr 

, 100 eu .. l1;'", i'Charge 

, 5.1~ 
, "4-41-

.$" .68 
; .. '1.12 
'. 3 .. 30 ... 
.$ ,.10-
t' J....:oo .-
. $ 9.l0 

, A!ter 'Iner~o on 
',.:Oetobor 15. 1942 
.~te per 

'" 100 cu. ft., : ': Charge 
$ .68 

;.)Op "1.17 
'4:;8~ .; "'~ 

~5.2e 
, , '4.:16. ' 
!'.':~ 



C 4723 - JX'.C· e e. 

'l'he Company': ju...-tit'iCilotion o! the i."lcroaso mado' on October 15". 1943". is 

t~t the aver~gc B.t.u. content o! the ee~ deliverod during each of the preceding 

eal~ndar monthe roached and exceeded th~ ro~~~ite 113; S.t.u. ~nd3.~. Thi:. mal 

be ill~trl,l.ted. by the rollowing table or !iguro~ eompil~ !'rom Ex."Ubit= 9, 10 .. and 

13". -..lhich show tho actual monthly B .. t. u. value o! the ga:; doli vcrc(l. by co.otb3 

between Januar.y 1, 1943 and August 31". 1944~ as eo~putcd fro: the average daily 

recordings or its two recording worir!leter::, together "h'ith the B .. t.u •. upon 'Which 

the effective rate: woro ba:od during t~t period. 

~ 
Jiln. 
Feb. 
1IiCl.r. 
Apr. 
M:l.y 
Juno 
Jw..y 
Aug. 
Sept~ 
Oct. 
Nov. 
Dec. 

~ 
J:m. 
F(lb. 
y~. 

Apr.'. 
Y3.I . 
Juno' 
J'Jl::r. 
Aug.' 

B. t. u. B..'\zi3 
tor e!!oct1 vo 

Monthly ~vcr~gQ B.t.u. Recordings pl~ or minus 
recorded ~:t. ctfcetivc 2oot.u. b~si~ 

rates Cas Pl~nt ~!.otor Sho'O Cn~ Pl~nt Y<ctor Sho'O 
1050 

" llOO* 
" " If 

IT 

IT 

It 

1150 
If 

ll07 
1119 
ll29 
ll2l. 

, illS 
1126 
1126 
1138 
1138 
llJ.5 
lJ..42 
1138 

ll30 
l123 
1l2i. 
l135 
1131 
1127 
lll4 
1135 

lloe "57 
1122 .. 69 
1129 +29 
lllS +21 
1126 .. 25 
ll29 .26 
ll34 .. 26 
1143 "38 
1140 +:3$ 
1143 -05 
1146 .:os; 
ll4l -12 

ll35 -20 
l133 -Z7 
1129 -26 
1140 -15 
1140 . -19 
113S. -23 
ll38: . -36 

"m7 -15 

* R:l.te changes were ::udo e!toctivo on 15th or month, b1!t. the 
monthly aver<lgc: of B.t.u. delivered arc on 3. calendu 
r.:cnth 'oa.zi~ Hence, 'lor t.~e .::lOnth of Oet.obor,194'J, tho 
indiCilted <l.oriciency of Boot.u. applied to- the =econd l:ull! 
of the month only. 

"-;8 
0+12 
.. 29 
"l8 
.. 26 
.. 29 
.. ;34 
+43 
+40 
-07 
-04. 
-09 

-15 
-17 
-21 
-10 
-10 
-12 
-l2 
-03 

The Compllny relic-:; upon the r~wg:; or t!lo ealorimeter loc,,-tod ~t it:J 

Go.3 Pllltl.t, thi:: being a point ..,,1herc 'thoro is 3. convoOrgenco of ga.sos rocoivod trom 

~cver3.1 producing fiolds to tho west of Froeno. Tho readir.gs o-! the calori::lo~r 

lOColt.cd ~t 'thi!: point wore generally somC" .... hat lowor tll.'ln tnose _ recorded :by t.ho 

instrument 10 cat cd 'in the :outher:). ::cc:tion of tho city 'Vmero the gas t.c::tod 13 
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primarilY't.hat ciomil'lg :Crom the southcr:l p:\rt of tho' S~Jo~q,uin' ,Vllllcy •. It rn.'lj 

be ,:seen" ··tllore1'ore" ·,th.l.lt it the ComPany's :'ccord.in,g 'C~Qrimctor rc~di:"..gs tort.he 

months of AUgust and So~embcr" 1943" be ~ccc?tod ~ correct, ~e ratoL"lcroa:::c 

Ma:'ch 1$; 194.3.'wo.s then cr .. a .. "lecd to an ,11.50 E.t.l.: .. OO3i:, thc'l~ttor contin1Jing in 

month tor' vJhich !igures 'Wore prq:cntod i.'l thi:l C.'lSC. .A comparison or the' £igu:cs .' 

i.."'J. the, abov.e t~bloshoVJ:; that t!'llj ~ver:.:ec :nontbly hccting value'. of tho gas deliv-

ered' ,forthc seven calendar month!: f::-om i:a::-ch to Oct-ooer" 194'3,,' oxceed.ed thc 'llOO 

B.~.~. b~ze by ~p~ro~~tcly 29 3~t.u., ~c -mo~urod by the cclorimetcr at tho Caz 

Pla.."l.t" and by ;'1 :a.t.ll • .l::: measured··by the 'one at tho Y.oter Shop. Howevor, :!or . 
the eleven'month POrio~ beginning. ~ith October" 1943, the average B.t.u. content 

or ea:: doli vered. was -aOout 1'9 B. t •. u .. '0,<:10"": tho llSO- B. t. u. 'oasis a?plica.blo during 

that period., as cca:Jur~d .:lot the '~c Plant" ~d 11 B.t •. u. beloVl"~::: lllO.:l!5urcd At the 

Motor Shop. ' 

Looking, then" ~t th~ reco::-d. of gas hoatine values and rates :tor the 

entire poriod.o:t twenty months, it i:; seen the ..... eo:' CO:'l.:nl",:1CrS .vithin the City of 

Frezno ,were not dizad.vantaged by thoapplic:.ltion of the .lutorn:.tic rllte .ldjustc.cnt . 

rul<l.' Az:'JUming'thc- r¢cordc.d. B. t. u.. monthly average::. 3.S shown in the' aobove t:.'blc. ' 

be 'corroct" it i: seen that i."'J. zooc r.'IOnth:;- morc' hoot \n'1its wore: ~upplicd. in execs:; 

or the. oean upon 'Hhi'ch, t.hc ::\:pplieablc rato: were prcd.ie:lt.cd th::l.n tho dei'iciency in . .' 

other month: v/(.~n tho hcat ~"lits ~cll bolow th2.t moan •. However, ,it, is obvio~ 

tM.t the rule is .not 30 d~signed c::: to illoy complcto17 the!cars" o! Sa!! eo~u:ncrz 

thll.t they ma:y' at ti;':loS be c:.o.rgod more 'than the- actual noa'tirlg, contont. or tho en.:; 
jU3ti!1cs. !hiz was evid.cnced b7 ~ue:::tio~:l cskod during the COurSOl o!tho he~ri.~' 

:looking ~o.n oxpl.l."l.ation ior, the !'llet t~..lt d.omc:::tic: rate~ were incrcilsod. .by 4% in , 

Octooer, 1943, vmon the B.t .. ~ .. contc~t o! th~ gas incroasc~by a much lcssor.per-

centage, o.nd !'or a' tcmporar.r period onl;t'. The rule,. o:t COlJrZO, , doe~ not .bri:l,g· " 

3.bo-ut rate adjU3tment: i.m~toly upon. tho occurrence o! CM..")g~ in heating' value, , 
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an4 ooUl~ not have been i.~t¢nded to or.L~ about such a result. It ~~ designed, 

rather, ·to provide. for the gOtLting of ra.tee. to heat content. wi. th· re~on.o:ole tair-
" I 

ne:s~ when. applied cons:t':s~ently over· a period o! some ::'o!lths. ?le o:r:; t.3ke notice o~ 

the ta.ct that a!ter the :submission of this CZlSC the rule was ~gain applied to 

c1'1'ect an Zldjustment. 01' rate:::". and. thiztiQe bY' a d9vtn"A~d revi::ion. 

t1hether a. more perfect. .!l.'t1tooatic adju:;toer.t rale ca."). 'be devi::ed is !lot 

the primar"J q,uestion before us in thiz procecdil'lg. Yet,. the above di.scuzsion 01' 

the problem seems e~s,ential to the understanding 01' the is:!:ue most ,h:l...?ly drawn 
.' 

by- the City's co!:lpla1nt"., n.3..':e1:r.", t~t during the :nonths of Auguzt and Sept,ernQer, . 
194.3" the true B .. t •. u. value o£ t.."'e gas d~livl'!rcd did not reach 113-3 B~t.u. ~ 

reported QY, the 'Compnny., Tr~ brings \,!:; to the ctue.stion 01' the a.ccuracy 01' the 

C.ompany's. automatic· record.i.ng c~oriC1eter readings ... 

Paci!ie· Ga.~ nnd Electrie . Compa..."'.y' ha:s genox-wy adopted tho 'lllom:a$ Zluto-

~tic recordine g~ c.:U.:ori::letcr, particularly sinee it begnn the distribution of 

n.aiural:, glJ,:J. It hD.:s ni.~eteen r:cchines installed at v.o.rioU$ points. upon it::: ~Y:5tem". 

two 01' which are in the City· of ?rasno., ~o teehnical de~cription of the ThOma3 
. . " J . , 

calorimeter, wi:ll here be attecpted. ~ disti.~gui:shcd 1'roothe ordir.ar.,r water-now 

type ($1' calorimeter" which is primarily a· la.borator'J ir.strument by 'YJh:i.eh '3,. heating 

vuue .test ::na:y. be made of <l specii'ie ::ltunplc 01' g::.s" the Thotlas instru::lent· ,1:5 a 

larger and considerably, !:lOre oxper..sive device which consta:'l.tly: mea:;u..-es' the heat 

content of: tho gas nov.~.."g through the line at the poi..~t wher.e the. instrument 1:: 

w:t.:W.lod., By' means or. a continuolUi- recording char:t, 3. pemanent record 13 :mn-
taine4 of'the B.;t. ... u.. c.ont.ent of· all g~ po.S::Iing zuch point thrOughout the ~Y.' It . 
'W'Ol.S shown that this type of c~ori.':lcter· i~· in quite' gencr.al use throughout the 

United. States.. The So.uthern· ~~ort.ia, Gas Company .. now possesses six of these in-

s1:.Ment~ .mel. will acquir.c five· :nora w'tlen their :r ... '\n1J!tl.cturo can· be rC$Unlcd.. There 
, . , 

are 'several other. like ir.s:trumcnts o·.:med. by the s::l.lller gtl.:J utilitie~. 01' the State, 

and one by tthe City of:·I.:os An,gelos .. 

Much evid,cric¢ ~~ prc::lentod ~..".thi3 e~se relating to the toc~~cal pro-

cess. 01'. making gas calorimetr"J tests, and· n".3.nY references tQ :studies' mad.e by the< 

-7.:.. 



• 
N.:\~10nal, Bureau o!St.lnc..:l:;-d.:; upon the subj~et... The Company :Ol.lg."t to eho ... : :th.at, in 

the makillj~ or. 3tl occasional, test by tho l.:1boratory'method there would. be·3. fu" . . . ~ .. ..' , 

u.eator ~:.sibility or .:tIl ina.ccur""tc rcsuJ.:t becau::o of't1'lc, greater ch:J.!'lCe or crror· 

in m.lking ~"le various part~ or tht;: teet and.·computationsi."lvol ved in' each': It ... . ". , 

eontend= tj;.nt the ThOm:lS .'nac4inc.1 on t!'le othC%' M.."ld.1 is :» dcsi'gncd as to olir...in.ltc 
• • • '~ • • • I • 

I , 

the hUlIl.ln equation .t.o.~ :wdmum d.¢groc ",:hen tho machi.."lc i~?C'Operly wUllled. :a.."'ld . '. , . . 

maintllined;., 'Upon one point .. the witncz:::o: scer:- to· agreo... It iz th4t ;'0:/ 1DllY' calor .. ' . , , .. . ... 

i.'netry meth~d.", even ,when the ceeo!'tod ~cl1.."liCi.uc: ~re earot..:1ly followed" -it is: 
I • • .' <I .. I ~, , . , 

praetle::slly ,~s~i:Ol.c to ~est the. t~.uo hoatit'.g :valu.c. or ~Z.:lS Without 'llekrlowlcdg1ne: 
.- <I , ., ,.' • 

a d.e~e9 of inae~ux:.ae"J,or as~ J:lUch cos ~ne ~r~~t ... If thic~ be- true, it :o.y. be ~ccrx 

that.?"h~n te.s.ti..."lZ. a natural gas 0'£· ~ppro~'W.t~17· ,llOO B.; t.'u. ,.hcating value ,. dc'Via-' 

tions, or Il.s mueh. as 10 B .. t. u. ma.y, .. be exp~.etce.. 
, , 

, ' . 
. • .. Jhen·in tho,ea.r1"J'pan> of 194) :the Compa.."'lY,i'irst applied. its·tl.utom.:tie 

rat~ ~djU$tmc~t rUle ,in the,Fresno ~oa.1 the City· ea~c~~' n~oro! te~ts' to be 
, . '.. • ' .... I 

ma.de by the T\\ining tD.OoratOrios loe.'lted in that cit:r. 'l';~e instrument wsed by the .' '" . , 

Labo:::o.~oric: 'h'a: a water-:-now calo;",imeter. 0'£ ,Stirgcnt. ~u!ac~urc. 'the.' record'3ho~ " 

that thc:r;'e we~~ ,~w'mty-throe, of ~uch"t~sts :no.d.c d.~.ne the year of' 1'943 .and ni.."lC . , '. . ..... . 
du~ the',1'i~:;t ,?i~~ month::,o! 1944.: Ho~cv~='" orJ.y· one, telSt wa:' made 'during the' 

, , . 
month3 P.t', ~ugust and: Sept;¢mbe~, .'l: 9/';'3~". the months: d\J..~g. which '-tho Company f~: 'B. tl. 'U." • 

reeording:!, i."ld;iea.tod. the dol~vc~ .. 01' :gas-,of" ,au!£icicht., hIJat,ing value- .to justify' " 
• • • .. ' \ ~ '. I ',- .~ I 

, , 
thC rate increase, whieh th.orcai'tc~, bc~e cf.fecti ve ,.on: October 15th. ' Tho gas 

, ~ I ' ' , 

.. 
at ;"hc sit7 .91' t~c laborator.ie~ no~r,.~ho,:bU-'iness ~~ction 01' the' City. TJ.n!ort1m-

• . ' •• ,j ',' ' 

ately, tho, ,eXD.ct. ho\ll".s'.:lot :vmcb. .such :otJlor'J.:.'Uet.ry tc:ts .. wcre !:ade; oxcept on su: , 
1"- .' . ", . 

oeca.sions.-,. a'r~ ,~ot.,revc~~c.. '.;.A £3.i.r.,~ot:lp~1:;on ,t>£ t!le ':-ecalts' lmadeb'.r 'zuch lAbora.-
, '~.', , 

tory tests;:withthc, ro~ng., .01' tho- 'l'hOI'!lA~ ,':)'utOmo.tie., reeording ealon:ncter canr.ot 
." I' • '," , • .. , 

'00 ~d.e without,. a knowlc.d.ge th::l.'t'the ,za:oa' ('llUlyzc~ ,were, sub::tantiwy the ,'same .... 
: ,.' • '" • '. lilt 

Tho. Comp'a."lY's Exhibit· 22 comjXL~es tho., rcsults' o! c:eh.. ot the T\~"'lg ~borator"J' 

tests with ti.lc B.t.ll, rceording~ C.'lde~, by it:: n,.o~ .. e.:llori.:no~: during the entire 
,..~ '.' 
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Twining ~'bor£l.tor.r tos:ts .ll"o·, known,: .it 'mu:;t b¢ concluded that in ro,,"llty tho dit!cr-' 

once in ,result:: eetw?on the lA'oorLl.torj" tests . .3.nd ,the ThOCol$' calorimeter :recording:; . 

bcCOC1CS ouch. le.ss ~igni!i:cant. tha."" !,ir.st ind.icat.cd •. This ,is~ illustr.3.tod '07 !ig.xros 

in ~e rollowing ,tLl.blc cOOlpiled trom Exhibit .22 'and. trom Ex."libit '27:'later roceivcd ' 

in. evid.ence, by, stip)Jla.tion. ThcCo:np.a.ny"!$ recording:J hero :;hown '.o.re those otthe. 

Cas"Plant ,cu0='?-meter ,only. 

City's, Co '!j' ,daily: City. tc:t$ ~ Co" $' rocord-.. · City .. or '.!. 
TC$t3 • CJ.vg. ~o- +- or '.- Co'''s' in.; k hr .... Co r s rocord-~ 
ot,Btu. cord.i.."lgS .. d..'lily 0. vg. • bc1'orc' t~ , itlg,i hr •. 

~) before 'test. .. 
" ~. 

A'pr." $ - 10,:30 A. 1101' 1120 -l9 .. ~ llCO' .. l' 
Apr. 5 - 2:3Q'P lll4.~ 1120' - 6, llo;" ~9 

Apr. 6 - l:30 P 1072 . llOS-' -36· llOO -28' 
A.pr ... S - l:30 P l090. lll'S' -2;' llCO -10 . 
Apr •. 9- lO:oo A. lOa:;. , 1076'; ... ·7 107:3' +10;' 
JulJ" 23- 3:30 .P l099, ' 1133, -'J4~ . llll' -l2 

The to:sts, ·ma.do ;oy,the Tvr.tr.i."lg J.aboratorl.os Vlere' begun Q.t ~ppro~tcl:r . . 
th~ ho,urs indi<:Q.te~ in .the abov~ table, but tho reeord: i:; not "entirely clen%" ..o.s to' '. 

the exact timo .t.."le gas·. s:unl'~os ' u=cd. in =king' tho" tests were takexl' from the <11':::" 

tr1bution mo.ins ,01: . t.he Comp.lnY. ,T'acro·1'orc" to chc<:k, tho 1a'ooratol"Y' tcst..s· 'With- tho 

Comp~fs' eo3lorimotry readir.gs" su1"!'1cicnt .time- must be ,allowed for th?, ~S3ge 

o£ gas trom.·tho ealorir.leter to,the point- where t.."lo' .samples were tllken •. Although-

thi~ time ,di1'!crenti.ll cannot. be ~ccl.1rllte17 estimtcd" nor tio"we· know. whether the 

gas passing tho Gas Plant, calorimeter ~.s wholly rcprc!ontative ot.that tLl.kon from , 

the:,distribution mo.ins, nevertheless, the Il00VC, coopo.ri30n ,ot tho 'l..o.bor.atory t.o~t:: 

with· thlJ 03.5 Plante.aloructor reAding:· one-ha.JJ: hour. ,'bo1'ore . sorvo" to· demon..*tr3.t.e' 

t.hat tho ~borlltor.r:result~ :::ight· not have ill1'erod gre.:.tly 1'rom:the, recordings of 

the Co~fS . caLorimeter. ; ~Ihere~ .tho six te::;t::;' md/LOY the'l3.borAtor,r,a,veragoo 

about'l9 B.t.u. less than the, ~y Avorage 01'· tho Cotlpa!lYTs .recordings" :t,hc ditfor-

<mce is . reduced to o.n average. or but ,5 B.t.u. when comlX\X'od "Io'ith'rocording:J at . 

spee~1'ic hours rather tM.n thi:' tUllly CJ.verago::;.· .It ·.i= evid.ent th:.l.t a heating value 

tcst.';"'!lL\dc ot tJ.- speci£i~ g3S>, .sample my bear little relation to'dailY',Avcrago ·B.t ... t:. . 

re3dings o£ .th.e Co:npt1l"lY T,S eontinuolU: recording: c:u'oriooters, tor· tho ,reeorci' 3how~" 

that th~ro,oeeur::.a rather.marked ,~ri~tion in tho quality ct ga3 ~erved:duting a 
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e, ~,"ld 9, when the d.a.ilyavcrogc B.t:u. record..."lgs ro::pcetivcly" 0.:; .o.'oove indi-

cated" "';orc 1l0B, lil:;" o.nd. l076, the l:".in1;uum' 3 .. t.,u. recordings d.u.ri."1g" the 3.lmC . ' 

d:1Y::: were 1063, loOse, C1nd 1050. 'While.l go.:: utility ohould 'J3e ~vcrJ ~i'!ort to 
, 

, , 

lII3.intaJ.n as, Ur.ii'orm. aheo.ting'~lue' o.s ?O~siol~ in the go.s, delivered" it ,is il'lcvi-

table'that there °tdll be some vo.%'i:ition • .... he::. go.s i:!: d~rivcd: !roc various ,pr04uetion 

1'ie1d.:." ospec~1l7 dur1ng pc:iods '0£ heavy con:;\l.':l~r de::lB.nd. 

Froe the evi~ence presented ~~ thi: record" 'it is impo:::sible to judge 

the eX'lct. degree oi'.lccurac:y atto.i.~cd with the use o! the T'tlomaz auto:ntie rc~ord­

ing, CD,lorioeter. '!'he" problem of d;'wi:::~ .st.'l.."1cW.rl!!i, tor' the' :n1ntcnA.."'lee' :.r..d opera-

tion of' w types of c~ori::lctry eq\:ip:nont i:; .:l matter which tho COOl"'..i~ion is in-

, qUirin~ int~ in a:i,othor' proeooc!L~ 'i."lstituted ul'On its own ~tipn. JJ.l the, evi-
, . , . 

d.ence in tho' in;;tant CASe points to the conelusion .;that with this .. typo ot· instru-
I ~. " 

mont there eanbc maint.:lL~ed ~ ~ccurate record of the ,act~ilva,riatio~ in the 

heat Content ~t' the g~3 :being' served.' "1!c ~dvertcd ~'oovc to, the 1'~et: that in the 

t6$~~ ~t th'o heat value 01' gtJ.s '0-) ':!..V· euorimctry method :m iMecuraC"1 of a.t . 
i~.l~t i% '.o.~t bcexpeeted, thu:; eOr.lpelli:'.g ,I), ,tolerance or atlea.st 10 1?t.u .. , ~en 

considering n natural gns oi' the tY1'~ now being, supplied. A:Jimportal'l.t as exact 

calori!:lct:iy method's 'mIl';{ '00 to sol:!'eguc.rd . con: Umcrs ',~"'l.terc$t$:p an error of. more 
.-

seriouS conse'~\lcnce r:;;..y res'l:.lt from the loc.ltion or eru.orimctars at" points on 

" '. ... . ~ ~ ~ ~ . 
boi:Og doli vered throUgh the distribution- sY.5te:,.. ", F.owover.1 tho cvidenco in. this 

" .' . 
ca~e docs' !lOt indicate tllat the qu-'l:litY' '0'1' th~ gas $upplied throughout the eitY' . , ~, '. . , " 
eould have differed m3.teriru.J.y~ fro: that 'being tested by tho .two rccordingealor-'. -

" " .':' • ." , l.I> •• • . . ! imctersr.cl:J.cd upon. f.J.so, o;n eq1J.llly i=nporta.r.t .. :t.t'l'lUU'Y' was -Whethor the d.?ily tlver-

.:l.g~s of the B. t. u r~eorded Vo.'O'ro not undUly wCieh,tedby a 'high S.,t.u.· content, ~t an 

hO\lr of the 'day whe~ 'rollltivc17 little Sol:!: Wtls· ,being con!!U::lcd., ,Aceordir'.gly, by 
, , 

, stipulation or the ptlrtics, such a . stud:;" v~s :r.il.de 'oy"cngi."lcorz .01' tho Cor.:c.ission's 

stll!! ",!tor thc close' ot the hC.:lring; Tho :"csult:: indicate tb..lt for the cont~ of 
, . 

Augu.5t nnd So;ot~'oer" 1943, when the reporteQ' o.ri ~hmctic~ ':Averago-, hCtlting. vnltu3 
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'or'the volutlotric' g.o.s 'send.-o-ut,: ',':tI.:: 1139, E. t...u." ,::1..'1.' ,ind:ica:t':,or-: t~t the gas.,re-

ceived. b"'/thc 3.vcragc' eons~r within the 'eity wo.'s not of lc:sspr,hca::'ir.g:v~ue ,~ha.."l 

'the rCpO'rtcd val:.:.o upon 'whicb: ra.tes were ·prediC3.t.c.d. , 

The :prayer or .t.."lis 'com?~ir~t is that 'tho Co::ciss~on ord.er the Co:np.lnY' to 
~'Ij • , 

. make repc.ro.ti'on to 'gas COIlS'" ... :crs "':ithin the Cit.y of jFro~no ,ir. ·tho event the, Coo-

:c'~ion finds that the· hO.lting content of the' gAs SJ.lpplico. for the two month:; pre-,. , .. . 
cedinS the rate;i.l,:crctlsc on Y..lrch 15, 1943.':did ;'l.ot3.,:,erag~ in excess, of1l35 B.t.u. 

The Com.cti,z:sion '~poVlcr to m:lkc 0..."17 rcpo.ration orelaI' is :l pow~r derived,. from Soe-. . . . . , 

, ·tion 71 of tile Pu'olic" UtUities Act" D-nd is 0. power subjc'ct,' of course, to· 'the .' . . 
, 'limit:ltions' prescribed. ·in that section. I£ the Coz:pa.'V !'l.'lS eXActed charges that . . .. 

, , wore in' 3.ceord..ar.cc with ·tho 3.uto~tic ro.tc ~d.justmcnt, Nlc~ vlhich th?" Co,~~s~on 

theretofore'Me. 1'ound. reasonable, no rc~ar.:l.tion ordor WOul~bc, pcr::U.ssi'ofe .. 

, It' Jm.1St bcconcludC'd' tl".:it Rule o.."ld Regulation ;-to. 2. d.oe~ not., prohi'oit 

'the usc 01' the a uto mat i-e %'0 cording typo of ca.~oricc:t.cr. ,'I'hcre1'oro" 3.!J it ha.:J not , , . , . , \ 

beer. . shown that the Company T s two' recordi.:le c~orimota~ :f'ailoc\. t.o :ne~w:o t.ho 
t , • • • 

~cating "value of the g::J.i with sub~tant.i.u accur.:cy' or, tmt tho X'ead.ine;s. 01' ~ch 

.. ~tr\l:ncnta wero-incorrectly reported.; i't .1'0110 .... '5· that tho ,rllte, ~"lcre~e o! ,Oe~'ber 
, , . 

" 1;,' 1943 ""a.s 3. rato c~o :na.d.c. ir.·::J.ccordnnce "I:ittl, the ,Co:npany's law!w.l;r!ilod :nnd 
•• • • ~. " • • ., I 

e!r~etivc rule • 

.A.ccordirigly,thc'relio! pr.lj"ed. ror by the' City ~t. 'oe~.dcniod..,. ·/;0 arc . . 
'coiniZant or the·neee~~ity ror a more thorough study cit all g~ c:uori:noter ,rac-

• ' A , ,_.. '" • 

tices, ns' woll :l~ the problem o! ::e::J.suring the he::J.ti:,lgvD.luo, or "mixed natural. . . . .' ." . 

g::J.ses . derived !:ro:n vari~ producing fields. But the!le, a:e subjects o! .in~ui..""Y 

Which arc be~ore us ~ ~"lothcr proceeding. 

I'recom.ilend. tho i"ollowing' or.d.cr. 
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ORDER ........ - ... -

the eomplai.~t herein orought by the City o! Frc~no ag3inst the Pacific 

Co.:: and Elce'tric Compnn:r having been hoard a.."lC ~ul::lmitt¢d, tho mt'to::" considerod, 

n.nd basing this Order upon the conol ~io:".z l"cc'lched ir.. 'the i"oregoing Opinion, And. 

good Csu"C .'lppeating" 

IT IS ORDERED that the relic! soug."'l.t 1."1 :,lid complaint be denied, :me. 
said complaint b<: Me! hereby i~ dismis~ed. 

Dato<! .. £..t.z""c,...:j:.?, CAlifornia: ~ J.7~ ot h 1945. 

~~------------.~~'~ ........ 

Co=S-:ioners. 


