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ABSTRACT 

The results of measu~hlents of carbon dioxide in 

air at Point Barrow, Alaska, and the principle of operation 

of the infrared gas analyzer are described. Reference 

gas comparison data are given in tables. and the method of 

calculations discussed. The average daily concentrations 

of atmospheric carbon dioxide are tabulated for the period 

10 July 1961 to 20 February 1963. The diurnal variations 

of carbon dioxide during this period are also presented. 

Results of the analyses of carbon dioxide in air collected 

in flaaka from several oth~-· Alaskan locations are given. 



I 
; 

·· TABLE OF CONTENTS 

Pref ace , ••• , •••• . , , , , , •. , •• , , , .. , , . , •.. , • , ..• , • • . • • l 

Introduction ••••••••••••••••••••••••••••••••••••••• 2 

Section I: ~XTHODS OF FIELD ~~ALYSIS 

Infra:-ed Analysis • 1 1 1 ••• , •• 1 1, • • , . • • • • 3 
Re='erence Gas 1 , , , • , •• , ••• , • , • , • , • • • • • • 3 
Data , , , , ••• , • , •• , ••••• , •••• , , •• , , •• • , • 5 
Flas k Sam?ling • • •••••••••• • ••• ••••••• • 6 

Section II: SUW~ARY OF REF!:RENCE GhS ANl\LYSES 

Introduction •••••~··••••••,••••••••••• 9 
Definition o f Terms ••••••••••••••••••• 9 
~futua1ly Compared Tanks •• , • •••• , • • • • • • 10 
Reference Gas Comparisons •• •• ••••••••• 12 

Section III : CO~tct=rTRATION OF CAP.BON DIOXIDE IN AIR, 15 

References •• • ••• •• •••• ••• • •••••• •••• • • ••• •• • • •••••• 1& 

Appendix I: 
PRINCIPLE OF THE OPERATION OF THE 
I NFRARI.:D GAS P.NJ).LYZER • , , , , • , • , , , , , , , •• 17 

Appendix II: TABLES , • , , , • , , , , , , , , , , • , , , • , • , , , , , , , • , 19 

List of Figures •••••• , • , •• • , • , • , ••••••• 1 , ••• , • , , • • • i 

List of Tables • ••••• ••• •• •••••• •• ••••• ••••••••••• •• ii 



Figure l 

Figure 2 

Fir ure 3 

Figure 4 

Figure 5 

Figure 6 

LIST OF fi3~RES 

'!ap of Vicinity of Point Barro•.-~ • . t~.las.'<a 

Flot-.• Diagram 

Mutual CoM~arison Method for Tank 
Standardization 

Track of Natchik cruise and Flask Sam~ling 
Sites 

Infrared Analy~er Block Schematic 

Sample Dat a Sheet for Computinp Reference 
Gas Index Values and Racorder Scal e Factors 

- 1 -



Table 1 

Table 2 

Tcl>le 2a 

Tabla 3 

TaLle 4 

Table 5 

Table 6 

Table 7 

T<lble 7u. 

Table 7b 

TYble 8 

Tu.ble 8a 

Tabl e Bb 

Table 8c 

Table 9 

Table 10 

Table 11 

LIST OF Tt..BLES 

Reference G:ts Cc-mpnrisons 

Racorder Sc~le F~ctors in Chr?nologicnl Order 

Recorder Sc~le F~ct::>rs in Chronol ogical Order 
( :.!utually Compat•ed Tank !:eth:>d) 

Recorder Scal e F~ctors in Chr~nologic~l Order 
(Working Refer~nc~ C~mpnred with St~ncl~~d ) 

Comparison between Fl~sk and Ill Anc:lyze!' 
( Not ccrr~ct~d f er baromet ric :-r essure ) 

Sunrnary of Recorder Scul e Fact ors 
(Atmc3pheric pressure c~rract~d) 

Index Val ues of Horking ~eforence Gases and Retired 
Standards 

Co!!\bined Sc:-ipps and Pcint Barrcw Index Vc>.lues >jf 
Working Refer ence Gcses 

Scripps Index V.:lues cf Hor Y.ing R.af;rence Gu.ses 

St<:lndard Tank Sequence at Point B:1rrm1 , Al askn 

Flask Sumple Index V~luas 

Index Values for Flask S~ples T~ken at Various Al askan 
Locations durinr, 1962 

Index Vcl.uf:s .:.t Sel ected Heights over Point BarroH 

Ind.ax Values for i~atchik Cruise 1 Point B.:n-roH to ?lom~ , 
Al asb, 1962 

Daily Aver age Concentration cf Carbon Dioxide in Air 
by Infru.red Analysis 

llonthly Aver~g~ Concentration of C.:n-bon Di~xide in Air 
by Infrared Analysis 

Diurno.l Course of Carbon Dioxide at P:::>int Barl":"}W 1 r.l~:k~ 

- ii -



'i 

' 
This report presents a swmnary of measurements of the concentration 

of carbon dioxide gas in specially prepared mixtures of nitrogen gas 

used in the analysis of carbon dioxide at Point Barrow , Alaska . 

The investigations were carr-iad out under the general supervision 

of Dr, Phil Church, Chairman , Depf •tmant of Atmospheric Sciences, of the 

University of ~:ashington , The work was supported under a contract f rom 

the Office of Naval Resea:r-ch (ONR477 (24)), The analytic program was 

conducted cooperatively with Dr, c, D. Keeling' s (The Scripps Institu· 

tion of Oceanography, La Jolla, California) atmospheric carbon dioxide 

program at Mauna Loa, Hawaii , and the South Pol e Station, Antarctica , 

The carbon dioxide program ::1t Point Barrow was i nitiated and main­

tained from July 1961 to Au~ust 1962 by Mr. John J. Kelley, Operation 

of t he carbon dioxide analyzer was contiuued by Hr . John Unger from 

September 1962 to March 1963 , and f rom April 1963 to t he present ti~e by 

Mr. Leander Stroschein, 

Director of the Arctic Research Laboratory u. c. Brewer and his 

staff have providad invaluable assistance to t he project . 
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INTRODUCTION 

A program was initiat ed durine the summer of 1961 at Point Barrow. 

Alaska , t o observ.:! the concentration and fluctuation of carbon dioxide 

in the Arctic atmosphere . 

A fiel d station was set up near the Arctic Reseerch Laboratory at 

Point Barret-t , 110 20 ' N l atitude and l56°39'H l ongitude (Figure l). The 

site was l ocated on t he shor e of the Arctic Ocean ~bout on~ mile north­

east of the l abor at ory and six miles northeast of t!le Eskimo village . 

To the south is flat tundra and t o th~ n~rth the Arctic Oc~en. During 

the summer. poor surface drainage r esults i n the f ormation of many 

shQllow l akes up t o several miles in di~meter, QS w~ll as a vari ety of 

temporary m~lt ponds . The ocean is gener~lly clear of ice from 20 

t o 100 miles through the l atter part of August, September , and October. 

The l ower atmosphere was continucusly monitored by infrared 

analysis t o · bsarve the effects cf the tundra and the sea on the seasonal 

variation of carbon dioxide concentration. 
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SECTION I 

METHODS OF FIELD ANALYSIS 

Direct Infrared Analysis 

A block diagram (Figure 2} shows the air sampling scheme for infrared 

analysis at Point Barrow, Air is dra·~ through ports at four levels on 

an eight-meter mast by the edge of the sea and conducted to the analyzer 

through aluminum tubing. The ai~ ttcn passes through a manifold which can 

either manually or automatically s r~ple the reference g3s or air. The air 

flow is checked and adjusted by a : low meter and needle valve to give a 

flow rate of 0,5 liters per minute at atmospheric pressure, Because water 

vapor absorbs infrared radiation. it is necossary to remove it from the 

system or greatly reduce its effects by passing both the air and reference 

gas through a freezer cell held a~ -55°F. The regulated flow of refarence 

gas and air, after passing through the freezer cell, goes to the analyzer. 

Analysis of the air is accomplished by comparing air with refer3nce gas 

standards, These standards are supplied by Dr, Charles Keeling of the 

Scripps Institution of Oceano~aphy , and are similar to those used in his 

atmospheric cfir.bon dioxide program at the South Pole and at Mauna Loa , 

Hawaii. The principle of operation of the infrared gas analyzer is given 

in Appendix I and shown by block schenatic diagram in Figure s. 

Reference Gas 

Mixtures of carbon dioxide i n !tro~en were prepared by various 

commercial suppliers during the p~::cd of analysis at Point Barrow. 
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Stuinless steel r eference gas cylinders contain ab~t 6000 lit ers of g~s. 

at ~~ initial ~ressure of abou~ 2200 p.s .i. An initial det~rmination of 

the c3rb~n dioxide provisiona l conceotration in ~ .~ .~ . by vol ume dry ~r 

( r~ferrcd t o as c02 index units)~ m~da at Scri p?S bef~re ship?ing the 

cylind~rs to t he Barrow ~tation . The ref~~cnce cylinders w~re r~turned t~ 

Dr. Keeling ' s labor st ory f or fi~al an~lysis when tha gas ?~~ssure reached 

400 p . s . i . 

During the course cf ~zlysis ~t Pcint B~r~cN , the rcs~cns~ of the 

i nfrared analyzer was ch~cked by ccm?cring the cir refa~en~e g~ses wi t h a 

successi~n of stancards . T~e General m3thod us~d by Scri~1s I~stitution f~~ 

tank sta~dardization (Figur~ 3) w~s Modified som~w~~t at Pornt BarreN durin8 

the ,eriod covered by this r eport . Init ially , two refe~ence gases ware 

coD:_)ared "Ti t h air every 30 minutes . After modifying the aut emetic o'er atior. 

of t he an~lyzer. t hree referenc~ g~~s were em; l oyed . T~o of the re:eranc3 

gases were used LS com; arisor. standards . T~e third r~fer;;nce gas Has rank.:ld 

es ·a "t-1orkinz r eferenct::" und C':lm-::-:tred t-dth .::ir evai"'J 30 minut -as . The 

"w,:>rkinr reference" was com?ar~d directly to t he c..,m.,:lri scn st;:ndcr-ds , 

~rimury 3Dd s~an (high or l ow) i n the ibscnce of n suitibl e second~ry r~fer-

enc~ at Point B~rrow . The mcdific~tions were brought abcut due t o av~i:-

ability of standards ~d the general ~v~lution of the o~er~ti~n of the 

infra.rad analyzer. Th~ r~sults of the r~fe~ence gas analyses are giv~n 

in the section on Summary of Raferencc G~s Analyses . 

Reference tanks were mutually com)'OI'.ad • as ~ rul.a, thr~e tiME-d d..;ri •l" 

th~ life of a "workinz r eference" t~nk : 1t the beg inn in? cf use , •·:hrm the 

g~s ~ressure was h~lf da, l eted , and at 400 ? •s . i. before r eturn of the 
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cylind~r t o Scri~vs for final c3libration. 
t': 
I 

Drtt a 

T. 
Each com'?lete day of analysis, 48 Ct')m/a:!'isons of air Hi th tha "workinP' 

r eference" gas t-rere scaled from tha recorder ( S">9edomax H) chart d<!ta . A 

com,leta tr~ca f er one ccmry ~rison durinp. ~utomatic ~~er~ti0n c~ntained six 

five-ninute tr~ces ~er cycle. The f irst tr~ce contained the cut~ut of t he 

an~lyzer due t o the w~rking r efer ence gas; t he second 17ave information 

only when a sn~m 0r scccnd r eference w:1s ">-?ricdic~lly used . Th·:: ram.:-.inin" 

f our traces in~icated a scale value fer ~ir from each of t ta f~ur ~orts 

en the ei ght-meter ~ast 

The charts were red1Jced dJ.ilv b:t dr.:1winp- stra i qht lines throuq;h ench 

of the traces belongin~ t o the r eferance ~~s or ?ir . The ciffer ence 

bdtween reference gas ?.nd air ~::1s r eoc! in t er ms "f the nu_'tber c f units 

departur~ from the r eference gas t c air on a st~ndard scal e of 30 c!ivisi~ns 

t:ar inch , On~ unit w2.s defined as 10 divisions on the scal e . ThG de,.,~t-

ure from refer ence eas in units wus record~d for ecch half-h~ur cycle as 

OBSER\~D SCALE DIFFERENCE Gn daily d.:ta sh~ets . 

The daily d~ta sheet s , in ~dditijn t o tha chJrt sc~le val ues , contain~d 

information on wind direction, s-,eed , ntrnos'1heric ""rassure and .?ir t.:m--.cr- -

ture fer each hour. A t race f or air ':hich showed o. nrent er am"""l i t ude th.?.Tl 

the referenca ~~s was record ad l!.S vnri o.ble . 1)iff.:; r dnc ~s b~tto~e,en t h., 

in.' i vi.:u!'.l a i r tracas were n'jtcc as evidence ~f contamination . 

A sta~sered re~lacement cf the aluminum tubin~ w~s carrie~ cut ~s ~n 

aid in determinin~ ~ossible sources of flow c~ntaminati~n. 
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A ? l ot of the Ol3SE~VED SCttLE DIFFE!U:NCE v~:rsus tS.me fer e~ch h:llf-h:>ur 

cycle was carried cut daily . The 0:9SE~VE!> SCALE DIFFERE~JCE was c:mvertati 

t~ c~bon dioxide concentration by multi~lication of a P~CORDER SCALE FACTOR 

end acdin~ ~r subtr acting th~ ?r~duct from th~ v41ue of t he reference p~s 

concentr<1ti~n . (Additi·,n '-'r subtra~ti~n will ce.,end r n whether the "'lir 

v::lua W:.!S hir:!ler or l<"'"1~r th:m the r t::fe!"ence a::;s Vu).u~ , ) final values c-f 

the ccncentrat ion cf c:l.l"bon dicxit~e t-~clrt:) obt ?.ined only after all cf t he 

reference tri1Ses hi1d receiv:;d fin:.l :malysis -i t Scri"':ps- -"1 del ay c f <"'De t o 

'V..to yeco.r s (Pal~s ar.d KeeHnrr , 1963 ). Tha ~inr.l val ues usually +i iffe:r~c by 

not mer e t hr.!n the ex~erime:ntal uncertdnt y i n t he nir .. ~<lt .: ( ~r:ut +0. 2 ·. 

Flask S.:llll-,linrr 

Arran~eme~ts t c collect air sco~~l~s at ~rounJ l evel i n ev~cu2t~c 1,8 

c r 5. 0 £ e;lass flas ks we:-e !!lade i n September , 1961 . Samples ~-1ere t a!-:en 

twice a month at the analyzer site and sent to Scri9ps for analys is, The 

purpose of this progra~ was to check indeoendently the pro~ess of th~ 

infrared anal yzer . The net departure of the flask values from the infrared 

analyzer values for the period covered by this r eport is - 0 . 2 p . p. rn . The 

results of these data are given i n Tabl~ 5, 

In addition to the flask sam:>ling at ?obt Barro\1 on the first and 

fiftaenth of each month, a similar f~sk samplin? pro~rao t.'aS initiated o:1 

I ce I sland ARL!S II i~ October , 1961, Flask samples wer e also taken twic~ 

a month on £letcher ' s Ice Island (~-3) f~om June 15 to August 30 1 1962 . 

Periodic air-sampling flights were· meda ~t t~ree locations soutn of 

Point Barrow.. and coincided with .t h a f l ask -sampling scb...:dule ~t Barre·-.' r .. ~-1 
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ARLIS I I . The pl aces s elected wer e Umiat (69o23' N, 152°08 1W) , Anaktuvuk 

P3ss (€8°12 ' !1, 151°48 ' W) , and Bettl~s (660SS'N , 15103l ' W) , and Figure 4 

outlines th9 flight path . All of thE: flasks were opened i:!t grounc l evel at 

Umiat , Anaktuvuk Pass , and Bettles , Alask3 , until Se~te~ber 16, 1962 . 

Umiut is located on the tunc!r a nenr the Colville P.i ver north of th~ Br,:,cks 

mount~in rn~P: e , A~aktuvuk Pass Gt th~ crest o£ t he Brooks Rang~ , end 

Bettles on the K<¥ukuk River south of th..; Brooks Range . 

A."'lalysis of the dat'l from t hese thr Je l oc.1tions scuth of :3<lrrCYo·l ind5.c::?.t-

ed th:!t the c::rbon di oxid.:: conc2:1trat i on ne~r the gr'1und w:.s s t r onply 

~ffectud by loc~l conditicns c~ ve~etaticn , and M~unt~in and vr.ll~y winds . 

hir samples at 10 , 000 f~et al oft on Dec9mber 31, 1962 , were t~ken ever 

the saMe loc~tiins . An Arctic Rese~rch L~oratory Cessna 180 w~s used t n 

ccllect the upper :tir sarnpl.::s. Air was t C'.ken tbr-,ug-h a Pi t c t t cl>e nenr th1: 

wingtip and c '="nducted through plastic tubing ( T¥GOH) tr. o small m:mifol d 

in the ca!>in . The fl0t-~ rat e was r eeul:!t Jd t ., 1 liter per minute :!nd 

samples of a ir wer e CJllect3d in 1B liter ev:.cu~t9d flesks . An adcition~l 

S.:imoling site over Ramp nrt · on the Yuk:,n Riv..;r ;oms plann~d f er the 1963 

prO;?:l'elll . 

The variat ion of cal'bon dioxide concentration with height over Point 

Barrow was investigat ed on December 28 , 1962, by collecting samples or a~:· 

in flasks from gr ound level to 15 , 000 feet. Results of the analys~s of 

the f l ask s amples are given in Table Sb . 

A sur vey of the atmospher i c carbon dioxide concentrat ion ovc~ ti.~ 3P.a 

was car ried out on the Arctic Research Labor ator y vessel !fa~ch~~ f£''.'•1· 

August 17, 1962 , to September 12 , 1962 . Ai r was saMpled i n 1 . 8 !jt ~r 
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evacua-ted elass flasks , and obs.arvations were toe.de of temperature (air c:.nd 

sea), wind speed and direction, and b:.u•o"'lotric pressUl'e , The survey 

stations of the Ha t chik fro::~ Point Bar•r'::>w .:md Nome aN: shown in figure 4. 

The results of the air sample anal yses are given in Table Sc. 
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SECTION II 

SUMMARY OF REIT.RE~lCE G.\S ANALYS3S 

Intrcduction 

A summary of the Cl')ncentration of cz.rb~n dioxid~ in specially !)repared 

•.,i xtures in nitrogen gas (reference ~.2sas) , ~nd the results of the air 

index V\llues .z.t Poi:1t Barrow are riven in the t ables ilt the end -:Jf this 

Sldction. The air index values from specia l ~ir s~m?1ing ?rograms ~re fcund 

in Table Sa, 8b 1 ~nd Be. The f~rm~t p~ocedur~ generally f~llows that used 

at the Scripps Institution of Oce~noyr3,hy (SIO 1958 1 1959 , 1961). 

Index v\llues ?ro,ortionu1 t o concentr~ti~n h~ve been calculuted from 

observed differences in scale r eadings of the anulyzer record; an expl~na-

tiun of th~ d~ta fellows, 

Definition of Terms 

Cert~in tarms are used thr~ughout the tables t o identify a oarticular 

use f or a gas or to denote an oper uticn t-rith the dAta, These are: 

1. STAND~~ TM~: Th~se are reference gases with concentrations 

established by Dr. c. D. K~e1ing 's Laborato~J. Scrip~s 1nstituti~n of 

Oceen~aphy . The index values of these g\lses are used in the Point Barr~\· 

stand\lt'dization scheme t o determine r ecordGr scale factors f or the infr;,r-~~: 

an.Jlyzer. 

2. COMPARED TANi<: This term is "-!!Plied t o rcf~rence goses use1 as 

"working reference" gases in the daily com?arison of ;:lir Vldrsus r·~f'J !"? .1C" E 

gas , The index of the com?t:.r ed t ank is C-:JI':lp.:tr ed t-tl th the index of tl: :> 

·- . 9 -
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stand~rd references normally tt!.ree times duri.ng the life c: f the 11W'1t·kin£ 

referenca" (Table 1). 

3. RECORDER SCALE F!-.CTOR: 'Ilro oethods have beon used t~ obtain rcccrd­

er sc~la factors during the peri~d cov~red by this re,ort . From July 10, 

1961 , to November 16 1 1961 , <lir t.,as ccm~::_:-ecl continuously with tuo refarence 

g~ses. The index Ciffercnce between the t'~o ~ases divided by th~ nu~b~r of 

scale divisions (30 div/inch) bet,o~een the recordor chart tr~.ces fer e:::tch 

r eference was recorded 3S the rec~rder sc~le f~ctor in units. Ten divis i ons 

on the scale were equcl t::> one unit. The standariz:::ti0n scheme l-t~s c~,an~e<! 

in Se~tenber 1 1961, t o the mutuo.lly ccm<:>i".rE:!d tcmks method (and is discussed 

further in T?ble 3) . 

4. OBSERVED SCALE DlFFERE:rCE: The number cf u.~its of s-::ale div!.sicns 

between any two refe:-ence ~ases or reference g~s ~nd air. 

5. CO!iPUTED n~DEX DIFFEREHCE: The number of inrlex units difference 

(provisional ? •n . m. ) between ~ny two referenc~ pases ~r refer ence gas ~il~ 

air. 

6 . COMPUTED I NDEX: The index v::tlue of any com)9.red t ank -,bta inad from 

mutually com!"ared tw~k stcnd<'.rdizat i on or the ve1ue ~or <".i!" hir index) 

obt~ined froM a comvcrison ~f J ir nn1 ref erence gcs . 

tiutuc.l1y CcmT>~""Cd Tanks 

The f ollowing fcrm~t has been adc-..,ted from the Scri-,?s (S!O r~r>:.>rts j "~' 

scheme f er tm1k standarc!izati.on , where t ha stancard t :mk incex v:1lues ~L'.'t.1 

been assir.ned the sy:mbc-ls A and B, ~.nu the ccm..,~ec t:nk, w!.thout Hl' ' Ct 

nssignment 1 Xc 
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Tf..'SLE 3 

-----·----------------~----·---------------------------------· 
STAND!lf.D 
TAUK rTO. 

A 
B 
A 

em-PARED 
Tfo.NK NO . 

X 
X 
B 

OBS:RVED SCALE 
DIFFERENCE 

X- A 
Y.- B 

Yl''; 

Y - (X- A) - (X- o) = 
* indic~tzs the c~lculnteJ value 

No . or 
Cot!PARISO~S 

Tha nunbar of com?~risun~ ~ssisned t~ Y is n or b , whichevar is smaller . 

The tank com~arisc~s are shJwn in T~b1e 3. T~e cbserved sc~le differenc~s 

were taken frcm the ave~aees cf the i ndividual ch~rt sc: le rlifferer.ces 

(Figure 6 ). 

Index differencas shewn in T~le 3, Column 5, were obtain~d from index 

values cf t he st~ndard tanks ~s f~llows: 

10063 vs. 735! 310 . 57 273,35 = 40 . 06 
10063 vs . 4283 310 . 57 342.91 = 32.34 
10053 vs. 6074 310.57 299 . 04 = 11 . 53 
10063 vs. 4291 310 . 57 335.19 = 24 .62 

The index v~lues qu:)ted ab~ve are b~sed en com::.arisons obt~ined at the 

Scri;??S Institutbn ,.,f Ocemr::era":>hy (SIO Re'")crt 4 , 1961) , as f oll:::.ws : 

TANK 
NO . 

10063 
7~151 

6(174 
4291 

AT SIO bSFOR!; !.T Sib t,FTE~ 

USE P.T BA~ffiml USE .'I.T BARIWH 
-~~ - -·-

No. of In•.\Jx N.:> . of In1ex 
Con- "1riscns Com:>cu-isuns 

so 310,57 
124 273.35 
10 299 . 04 10 298. 94 
60 335 . 19 

- 11 -

-.. .. -
':l:::!GHTED !~VE-:.'\~~ 

No. of Inf.Ax 
c ~l"J")i'li'isons 

-~-- ... -
50 3l0, 57 

124 273 . '35 
20 29a .ss 
60 33!) ).9 



i 

... 
' 

Reference Gas CV.1l""lc;.risons 

h c~~crison of t he reference gases anc stancar~s useJ at Point B ~rrow 

is pr esented in chror.ol ogical or~er in Table 1 . The t:>bser•;cd sc~la cl iff-

erences in Cclum~ 4 \<ero t aken £rem th~ origi nal chart dat~ sumMarized e n 

sheets (Figure 6) . Th~ indox va lues for the s t anc!ards ( Cc·lumn l) and 

working r3ference gas es are surnm1rized in Tables 6 ~n1 7 ( ~ ,b ). 

Inc~x values are com?uted en th~ b~sis of the c~librntion f 0r th~t d~y 

as ex:--res s er! by the r ecor der sc~le f.::.ctor liste" in Column s. 

The record~r scale factcrs a r e sumrn-:rized in c~:1cl0,.ic:::.l order fron 

July 10 , 1961 , t o A?ril 20 , 1963 , in Tabl e 2. Weig~tec aver3?cs <~e t a ken 

fo1~ .v,rou~s of sin~.;le-set c :>rn-;)nrisons which ch:mre~ whenever :'chert S!)an" 

adjustments wer e matie en t he ::m;:.lyzer . Th~ we i ght ed r ecor der scz:le f~cto::.~s 

at~e used in the ca lculation of the 3ir index values fr0m July 10 , 1961 , to 

December 16, 1961 (Tabl e 9). 

Recorcer Sca l e Factors det~rmine~ fr~m values in T~le 3 are given in 

Table 2a . These factor s are used in the COM? Ut !Lti0n of tlH~ nir index valu.a s 

from January 3, 1962 , t ·.:> F~brunr"J 20 , 1963. 

Reccrder Sc:::.l e F~ctors c~m)Uteo by the t ank c~rn~ariscn m~thod ~re 

? rcsentej in T~lc 3. 

A coo-.~is"'n between th~ infrnr e.1 an::lyzer air incax values ilnd the 

i ndex va lues f er the fl~sk scr.n!. ~s cul l e:ct eL .:1t P-int B::lrr"lw , f.l-=ts~"! , '!re 

pr-=santed in Tcl:-1.;: ~ . The flasks "'er e "!na l yze<l ::1t the Scri~?S Inst:.~•J':5.-:.:l 

January 1, 1963 . The average de?CU't ure c f the in:!:'rared gas anal ,rzer v"!;.ucs 

- 12 -
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f~om the fl~sk index values (uncorrected for atmospheric pressure) is 

-0,15 p.p.m. In !able 5 t~e results give~ in Table 4 a~e sumoar!z~d , but 

cont~in corrections for cha~gas in the recorder scale f~ctor due to ch~gos 

in atnos~haric pressure. The correctio~ i~ : 

Wher~ : -(] 
Correcte1 Sc~le Difference = o _f__ ~ 

Pobs 

= Recorder Seal~ r~ctor (average) 

P = Average atmospher!c pressure during the calibration 
period 

Pobs = Atmospheric pressure ~t time of flask sample 

-lJ = .t'.veraga sc.1le difference f t:-r infrared analyzer 
air index at time fl~sks wore cpened 

The corrected scale difference is added algebr~ically t c the i ndex fer 

the reference ta~~ f or that period t o obta in the c~rrected air i ndex. 

The index v,<luos of working reference gases and refarence gases retirad 

from use comprise Table 6 . The working r e:erence t~nk number, the number 

of comparisons ag3inst the prim.1ry st.:mdnl"d:at Point Barrow, and its cern-

put-=:d index nre given in Columns 2 , 3, .nnd 4, A weighted! average index 

is ccmputed f er the reference g~s \>then it is retired from use (Column 6) . 

A c~parison cf the index of the working reference g~ses prior t o use 

.1t Point Barrow, at the Point Barrow stati?n, and final analysis at Scripps 

f c.rms Table 7 , The weighted avera~e ind~x e iven in Colw:m 10 w.:-s us~d t o 

c.Jlcul.lte the air values cont?. ined in Table 9. Preliminary air ~c~x 

values were c:!lculated d.Jily curing the c~urse c, f .:malysis by usinl." t he 

initi~l index value assigned to each ref3rence yas at Scripps. T~e inca·~ 

values f or the reference gases listed in Table 7a were deterwined 2t 

- 13 -
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Scripps . rnese gases w~re us~c ~t Barr'w during the perio~ when two 

references w~re co~pired with cir (July 10 t o Se)tenbe~ 18, 1961). Tible 7b 

lis ts th~ standar1 tank sequence at P~int Barr~w . T~nk 10063 was desi~nat-

ed as the pri~ary reference eas . 

The result of the an~lyses of air col 1ectec in flasks at Ice Islund 

ARLlS II ~nd Point Barrow is preser.tecl in T~ble a ,~nd Tabl~ Sa lists the 

results of the f l ask sampling survey on Ic~ Island T- 3, at Umi~t, ~t 

An~ktuvuk P~ss , and ~t Bettles , Alesk~ . Inrtex values f or air sam~led at 

selected hei~hts over Pcint Barre~~ are given in Tabla 8b ; Table 8c ?resents 

the results of the an~lysis of the air s~n?les c~llected on the N~tchik 

cruise ~rvm Point Barrow to No~e , Ahska, ~uring Au~st and Septemb~r , 

1962 • 

- 14 -
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SECTION III 

CONCEN'i'RATIO:~ OF C.\RBOl~ DIOXIDE IN /.IR 

The daily averaga air ~nd~x (Colt~n 9) r eportad as pr ovisionel par:s 

per million by volume dry air wae calculated from the refer ence g:1s 

indices given in Table 7 (a , b) and ere reported in Table 9. The ref~rence 

gas concentration was d~termined (absolutely ) by manometric m~thods at 

Scripps , where i t was fo~,d that a conversion factort had to be applied t o 

all of the dr data t aken from th~ infr.:l.I'ed analys is t o convart it t o t he 

Scripps manometric concentration (Column 10) in parts per :.:illion by volume 

dry air. The conversion t o mancmdter concent ration is given : 

Manometer Concentrc.ticn* = (~ -311 . 51 ) 1. 2186 + 311. 51 o.o . m. . . 
where ~ is the index unit. 

The monthly average concentrat i on of carbon dioxide in air at Point 

Barrow, Al aska, from July 1961 t o February 20 , 1963 , is summar ized in 

Table 10. 

The diurnal course of carbon di~xide was ccmputed from the hourly index 

va l ues and is present ed in Table 11. 

1' Personal communication: Dr. C. D. Kel.)ling , Scri pps Institut ion of 
Oceanography , La J ol l 31 C~lif~rni~ 

* B~sed on September , 1959 ca l ibration at Scripps Institution of 
Oceanography 
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APPEiiDIX I 

PRINCIPLE OF OPER/ITIOll OF THE IUFRARED GAS ANALYZER - ----··-----
The ana~yzer usee at Point Barrow is designed t o me2sure the concen-

tration cf one constituent of a mixed stream of ~ases (c:.ir) by measuring 

the amvunt of infrared r ad i cticn abscrbed by th3t constituent (C02). 

Carbon dioxide concentration is rel~te~ t o the amcunt of readiation absorbed 

by standard izing or calibrating the instrument using gasas with accurately 

known compositions. The analyzer distinguishes between the infrared 

radiation absorbed by the carbon ui oxiderand that absorbed by t he ai~by 

se l ective sansitization cf the ra1i~tivn detectors and by sel~ctive fil-

t ering of the w~ve-lengths of radiation tr~nsmittec thrcugh the gas strea~ 

t c the detectors . 

Radiant energy frcm two matched sources at 550°C is ch0p9ed into 

pulses by a slotted disc r otated by a synchronous mot or . Pulses ~f infra-

red ener~; pass simultaneously thrcugh tl~O ~arallel cells t o the C.etectors . 

The cells include sections thr~ugh which the air t o be analyzed passes , 

and sections filled with c:ll'bon di·.,xide actine as r adbtLm filters . The 

transducer secticn of each detector is u condenser microphone. The out?ut 

signals of the two micro.-,hones ~re combined. The polarization of the 

microphones is such that these output signals are of O?'>csite sign and will 

tend t o cancel each other. The remaining siena! , which is the ciffe~ence 

between the out?ut signals cf the two micr~~hcnes , i s am~lifia~ anL r~cti-

fied by a synchronous rectifier t o a DC signul whose ma~itu~e anu s:r.n ~s 

u measure c f the difference in cutout cf the two detector micro:- h•mes . 

This DC signal is .:unplifiecl und used es a correction bias on th~ 
... 
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polarizing voltage of one of the microphones. The other microphone has a 

constant ·polarizing voltage. This change in polarizing voltage changes 

the magnitude of the output siena! from the ~icrophone and the magnitude of 

the difference signal being fed to the amplifier. The phase of the d0-

modulator is chosen so that the eff ect on the difference signal is to make 

it smaller--the AC signal being fed to the analyzer is zero. The electro­

nic portion of the analyzer is designed to maintain the electrical output 

signal from the two detectors always equal in magnitude. This is done by 

adjusting the pclarizing voltage of one detector microphone, while the 

polarizing voltage cf the other selector micrcphone is held const ant. 

When the air containing carbon dioxide , the infrnred absorber, is passed 

through a cell in one path cf radiation but not the other, a lezser e.rnount 

of radiation reaches the detector in that p~th, and the output signal of 

the detector micrcphone is reduced. The analyzer amplifier will now 

change the pcle.rizing voltage of ~ne microphone , and the nmount of the 

change is a function of the amount of infrared ener gy ~bsorbed , and the 

amount of c~rbon dioxide in the air. The contr~l unit (see Figure 5) con­

verts the change in pr.larizing vr.ltage t0 a millivolt signal suitable t c 

drive a potentiometric recorder (L & N Speed~max H). The millivclt output 

signal then becomes a ,.measure of the amount of infrered absorbing eas 

(C02) present in the sample. 

A block schematic dia~ram of the Analytic Systems Cc. Hodel 700 

Analyzer is shown in Figure s. 
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FLOW DIAGRAM 
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REFERENCE GAS TANK STANDARDIZATION 

Defini tion of Symbols: 

P.P.m. 

I: Primar y Tank 

II= Sec on dory Tonk 

lh•= High Span 

11.= Low Span 

W1,2 . • ••• n = Working Tanks 

lhs 

1
18 

rnstead of lh• when necessary 

W1 ••• Wn rnsteod of II when necessary 

FIG. 3 

... 
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INFRARED ANALYZER 

DETECTOR 
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ATI!OSPHERI C CARBON DIOXIDE PROGR!u1 

POHI'T BARROli , ALASI<t'\ 

ONR 477/24 

Tank No. 1 7~~ 10~2 --· 
--

Scale Diff. 1 1 17. 37 2. 15 

2 17 . 28 I 2. 21 

3 17 . 22 2. 19 I 
; 

4 17 .23 2 . ! 9 I -·-
5 17 . 22 2 •. 06 

6 17.18 2 •. 14 

7 17.24 2 . ) ;0 

8 17. 13 2 . 10 

9 17.28 
I 

2. 14 ' 

II 
I 

10 17 . 29 2.13 

! 
I 

172.44 21.41 ! 

i\v • Scale Diff • 17.24 2.14 

~-7~~ 7362 10063 7351 

15.02 Tank Press ~SI ) 1800 1020 l 1500 -
14.99 Fl o\·! Rate (LPH): 1).5 

15. 01 Zero Setting_: 527/442/548 

15.06 Soan Setting : 594 

15 . 07 Time Test Began: 1200 

15. 12 Ti~e Test Ended: 1730 

15 . 06 Freezer Temn. °F : - 55 

15. 06 Freezer Defrost ed (hours ago) : 5 

15 . 05 Scal a Used on Chart : 30 div/ inch ( = 3. 0 units) 

15 .. 00 

S A M P L E R E F E R E N C E T A N l< 
150 .43 

D A T A S H E E T 
15.04 

Fig . 6 
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TABLE 1: REFERENCE GAS COHPARISONS, POINT BARROW, ~\LASKA 

Standard Compared Observed No. of Recorder Computed Computed Date pf 
Tank No . Tank No. Scal e Compar- Scale Index Index Ana.iysis 

Dif:f. isons Factor Di f f . 

10063 3755 -4.04 5 1.43 -5.78 304,82 September 26 - 1961 
10063 6074 7.97 3 

6074 3755 3 . 98 6 5.69 30l~ . 82 

10063 3756 ... a .85 16 1.52 - 13.45 297 .12 November 27 
10063 6074 

6074 3756 -1.35 10 - 2 . 05 297 . 10 

10063 3756 - 8.18 9 1.62 -13.25 297.32 January 6 - 1962 
10063 6074 7.06 9 

6074 3756 -1.15 9 - 1.86 297 . 27 

10063 3756 -8.16 9 1.61 -13 . 13 297 . 44 7 
10063 6074 7 . 013 9 

6074 3756 -1.10 9 - 1.77 297 . 36 

4291 10071 -6.61 17 2.43 -16.06 319.13 17 
10063 4291 10.09 17 
10063 10071 3. 55 17 8.63 319 . 20 

10063 10073 -4.63 10 2 . 48 -11. 48 299 . 09 March 24 
10063 4291 9.94 5 

4291 10073 - 14. 53 5 -36.03 299 .16 

10063 10071 3 . 54 10 2.48 8.78 319.35 26 
10063 4291 9 . 86 5 

4291 10071 -6.44 10 15.97 319.22 



'i'/•3LE 1: R:FEREHC:L '3:\S co·~?ARISO::s 

Go1: 1 2 3 4 5 F 7 8 

Stnndard Cor.r•..,e:-ed O~served !·:o. of ~.:cord P.r. Co":lnut~d Cnm~ttt=d D;.te of 
Tr!n~ :'fc. Tank ~{o . Sc=.1e C·=>rr.rcr- Sci'\la Ind~x Ind;x t..n"!1ysis 

Diff. isO:iS F~ctcr Diff. 

100c3 100GB - 0 . 55 10 ') -, - · ::>- - 1 . 3C 309 .19 ~arch 28 - 1962 
10063 4291 9 . ~9 6 

4231 10068 - 10.38 10 - 2€ . 05 3~9.14 

10~63 10058 - 0 . 5'3 11) 2.50 - 1. 48 309 . 09 Aori1 29 
100G3 4291 9.83 10 

4291 10068 - 10 . 46 10 - 25 . 95 309 . 24 

10063 6078 - 2. ;Jl 9 2 . S2 - 7.09 303.49 
1 'J063 4291 9 .75 10 

4291 6078 - 12 . 60 10 -31.75 303 . 44 

10063 6078 - 2 . 74 10 2 . 49 - 6.82 303 . 75 Hay 19 
10063 4291 <3 .B7 10 

4291 6078 - 12 . 66 9 - 31. 52 303 . 67 

10063 eo1e - 2. 07 10 2 . 49 - 7.15 303 . 42 }!ay 26 
10063 4291 9 . 91 10 

4291 6079 - 12.71 10 - 3l. GS 303.54 

10063 10068 - 0 . 50 9 2.4~ - 1. 22 309 .35 !J::ty 28 
1:)0133 4291 9 . 92 10 

4291 10050 -10.65 10 - 26 . 09 309 .10 

10053 3757 -4.3 : 10 2.~7 -11. L1 299 .36 JUne 5 
10063 7351 H . 59 10 
73~1 3757 10.04 10 25.')8 298.4-3 



l 

T.:Dt,E 1: ~t::r:cns :iCS Gf s CO: JDA!'IJ:S(');;g 

Col: 1 2 3 4 5 6 7 8 

Stn;d:::.rd CO~") :'.l:'.:~ Ol:ls .:.·c-., 2!: •• .. c . 0~ ?. .!COl::(! ; !' CO',!>Ut~<:l Co~!>'.lt·.: \ !)c:";a of 
T.:"n."< Iio . T~nk }io . Sc~h Co:n":>:-r - Sc ;- 1 .! !r.d.:x Ind~x An::!1ysis 

!H -=f . i~<'ns r;~ ctor Dif~. 

10033 3757 - 4. 36 10 2.34 -11. 07 ?.39.50 ~Tun~ 23 - 196~ 
10053 73~1 14. C4 1~ 

7351 3757 10 . 37 10 26.34 299 . 59 

10053 3757 - 4.4) 1'; 2.S0 -11 . 22 2'3~ . 35 July 7 
1C•J G3 7351 14 . 88 10 

7351 3757 10 .37 10 25. 93 2s9. 2e 

10063 2427 - 5.13 10 2 . 50 - 13.34 297 . 22 July 10 
10063 7351 14 .71 11) 

7351 2427 e.1a 10 22 . 03 2 3$ .18 

10053 2427 -4. 95 10 2.54 -12. ~7 299.00 July 20 
10063 7351 14 . ~4 10 

7351 2427 9. 55 11) ?.4 . 25 297.51 

1:>063 2427 - 4 .BS 1:) 2.55 -12 . 37 2;3.20 P.upust 11 
10063 7351 14. 65 10 

7351 2427 :3 . 62 10 24.53 2S7 . BC.: 

l OOG3 242G -1.13 10 2. 49 - 2 . 81 3·' 7. 76 
100G3 7351 1~ . 00 lJ 

7351 2426 13. 58 10 34 . ()C' 307.41 

1'JOe3 373e - 0 . 2J 1') 2 .4'j - 0. S·J 3D . 07 Au~t 21 
100C3 7351 14. 93 10 

7351 375') 15. 94 1(' 37.70 311. 05 



-. ., -

Col : 1 2 a 4 5 0 7 3 

St::ndard Co~.:~ r ed observed No . of !\<;cord~:r Comput~Jd C~!:'IT>Utc.d D:J.t~ of 
T:.nl: no. Tank tro . Sc.::1e Como;r- Sc.:-1 l Ind~"< InC.ax An~1vsis 

Diff . isons F~(!t~r Diff. 

l ('JG3 375 t5 - 0 .15 1') 2 . s·_. - 0, 3'; 31:1,0J $;3pt . 7 - 1962 
l Ou53 73 51 1;., 3o D 
7351 37SG 14,71 1'j 3.; .7 >: 31) . 13 

l~J63 242C ? . 49 Oct . 4 
1~'X3 7351 14.95 1': 

73Sl 2~2G 13.73 1') 34 . 1S 3')7. 54 

l :) ')S3 2411 ! . 53 Oct. 9 
1J053 735! 14.72 1=' 

7351 24J•J 15, Ja 10 3:: . 15 311. 5~ 

1,~~:3 2'~C:) 2, 55 Oct. 17 
l OOG3 7351 l4 . G2 1-:l 

7351 24:>0 15. ll 1:.1 35.53 311. fjf; 

13053 10071 2. 5& Oct . 13 
1~JS3 7351 14.53 10 

7351 10071 11.1:.1 1·) 20. C2 3::ll. 9i 

100C3 10071 2.40 !~ov . 13 
100~3 7351 14 , 99 10 
7351 10071 11. 32 10 28 , -::>7 301.42 

1:; :>63 1'JC7l 2 . 49 Nev. 2U 
11)133 7351 l4 . S8 10 

7351 11071 11. 27 1:"1 n.r ~ 301. 41 



Tnn.r .1; RErE~:rcc ,. 1 ~ COtf?f? ISONS 

Col: 1 2 3 4 5 5 7 8 

Stan&~ra Ccm'!>-.~d oSs e!"Vaa N(: . c ? P ,c~r&.!r Cc'M"OUt ~d c-nmut :ld b~te of 
T<mk N:> . Tank !T~ . Sc ;- l a c~mo21r- Sc"' l .; Ind~x Ind;x Analysis 

Diff. !sons F:-ct-::-r Diff. 

l OOG3 l~'J72 ~ . !.. ) Dee. 7 - 1902 
1 0063 7351 15. ')2 1:') 

7351 1::> :J72 16. 72 l 'i 41.47 314 . ~2 

1J ')63 1:> :>72 1 . 90 1~ 2. 47 u. S9 315. 25 Jan . 12 - 1953 
1C·JC3 7351 15. 1)4 1 "1 

7351 10072 17 . 1").:) l ) 42 . 14 31 '5 .49 

1 :>0~3 4278 l.Gl 10 ?. .43 3.91 314. 4:) F3b. l 
100'33 7331 15.37 G 

7351 121a l !': . n "' 4·) . 7D 314.13 ~ 

100~3 428!: 1.40 1J 2. 53 3.74 314.31 March 15 
1JJ~3 7351 14. 51 1~ 

7351 428) 1C. 41 9 41.52 3ll1. B7 

100r; 3 4286 1.54 10 2. 43 3. 82 314.39 April l 
100C3 7351 1S.OJ l 'J 

7351 428: 1S. 4: l '"! 40. 82 314. 17 

1 10C3 73f. 2 2 . 14 1~ 2.4: 5.2~ 31S. C3 April 20 
l J :)C3 7351 15. ~4 10 

7351 7362 17. 24 1':! 42.41 315.7$ 

1"1063 7362 2 . 11 1') 5.23 315. 85 Hny s 
1:: ~, sa 7351 14 . 97 10 2 .'50 

7351 73!:2 17 . ~ " 1 " 42. 50 315 • .: 5 



TADLE 1: REFERE~lCE G!.S CO'T /.P.ISONS 

Col: l 2 3 4 5 6 7 i.J 

St.=nd"ll'd Comp:::r t:d Obs arv.:d ~io . of 1hcord.:r Com'?ut~d C~":nout~d Dat e of 
T:-:nk Uo. T::nk !lo . Sc;:tl~ C ~TTl'O.li'.; · : Sc~1..: Index Ind~'< .~.nalysis 

Diff. is:ms F::1ctor Diff. 

1~·:)€ 3 73G2 2. )9 l C 5.14 315 . 71 May le - 1963 
1 ::0€3 7351 15.23 l~ 2.4-: 
735~ 7352 17.32 l ) 42 .131 315. 96 

1J•.)63 421;4 4.75 1 '; ll.lE 321 . 73 l~;:\y 19 
l .: JC3 42:13 13.7J 10 2.35 

42::3 42 ';4 - 0 . % 10 -·n . .!: 321.78 

10J G3 42d4 4. :l'J l J 11.37 321. 91~ June 13 
1v353 42l!3 13.92 1·1 2 . 32 
42~3 42:::4 - 9 .13 13 -21 .1~ 321.73 

lJOG3 42 '.!4 5. a 1•) 11. 52 322. J'J June 29 
1)0f:)3 42 23 14.1') 1~ 2.30 

lj.2(3 42C4 - 9 . ;:,: l C -2 ) . '}4 322 . C7 

130()3 4272 o . t.l 0 1 . 9£ 312. 55 J uly 6 
10:G3 7351 15.29 1J 2. 44 

7351 4272 1(\ • .;7 l (; 39. 21 312 . 5C 

1uvG3 3757 o . D4 10 -2. ;J s 312.S2 
10063 7351 15 . 2'3 D 2.44 

7351 3757 l C.ll lJ 39 . 31 312. 136 

l ·J:>€ 3 H•2'J4 1. 7G 10 4.11 314. &8 July 29 
1~'0(3 7351 15.3e ; -2.42 
7351 1~2')4 17. 03 10 41.21 314.SC 



TA:SI.E 1: RE!"ER!:HCE GAS COHPA:USO~.fS 

Col: 1 2 3 4 5 6 7 8 

Standard Compared Observed Ho. of Recorder Com"Outed Computed Date of 
Tank No. Tank No. Scale Com-oar- Scale Index Tnde;< Analysis 

Diff. isons F.'l.ctor !!iff. 

10063 182')4 11.73 10 4- .19 314.76 Aupust 10 - 1963 
10053 7351 15.41 9 2. 42 

7351 18204 17. 20 9 41.?2 3111- .97 

10063 182011- 1.70 9 11- . 08 3111-.65 Au~st 21 
10063 7351 15.48 10 2 . 40 

7351 18204 17.27 10 41..45 31:+. 30 
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TABLE 2: RECORDE~ SCALE FACTOR IN CHRONOLOGICAL ORDER 
POil:T BARROH, ALASKA 

---
Stand.:.ll'd Compared No . of Recorder Scale Factor Date of _.,. ____ 
Tank No . Tan.'< Compar- Single Weighted 

Jl.na1ysis 
i sons Set Averar,e 

143 10072 30 2.56 July 10 - 1961 
39 2. 6l~ 11 
39 2.55 12 
45 2.52 13 
6 2.54 14 

20 2.72 2.5B2 15 
10070 10064 20 4 . 30 15 

~ 

44 4 ,, 22 16 
27 4.25 17 
4 4 . 23 19 
9 4.24 20 
8 4.22 21 

14 4.21 23 
2 4.26 24 
2 4.?1 26 

11 4.20 4.237 27 
!0070 ! 0065 2 4 . 1fl 28 

3 4 .. 41 29 
2 4. 4~ 30 

27 4 .34 4 . 356 31 

10069 10065 34 2.57 August 2 
21 2.57 3 

2 2.53 4 
13 2.73 5 

4 2.69 6 
10 2.77 7 



, . 

Sta.!dard 
Tank No. 

10069 

10069 

10069 

TABLE 2 : --
Compured 

Tank 

10077 

6074 

6074 

RE(:CRDER SCA!.E rACTO'R !N C!IP.mlOL03ICAL OR!JER 

No . of 'R~::orde-::- Scate ":',:octor L'·:1':·: •)~ 

Cc:.1;;3.L-- Si~r le wa ir,~. t ·?d tu_.~j!·s ~::; 
)-...... - Se•: Av ol'.·~·.-sc~ • # - • '"' 

2 3,38 Aug. 7 - 1961 
1 3 .. 39 8 
6 3.45 9 
5 3.44 11 
3 3,39 13 

21 3,34 14 
17 3.36 15 
12 3, 30 16 

1 3.36 3 . 374 17 

11 2.25 Auc; . 17 
6 2 . 12 1S 
7 2 , 14 2. 185 19 

55 2. 54 P.ug , :21 
5 2,63 22 
7 2,C8 23 
7 2.sa 24 
8 2,51 27 

10 2.60 28 
41 2.53 29 
2 2.60 30 
1 2, 60 31 

g 2,60 Sept. 1 . 2 2. fi3 2 28 2 , 57 5 3~ 2.63 
7 2. 63 

6 

8 2,G2 
7 
9 



. 
• 

TABLE 2: RECO:WER SCJ\LE FACTOR I~ CHRONOLOGICAL ORDER 

Standard Compared No of Reco1-der Scale Factor Date of 
Tank Ho. Tank Comoar-

Sin~le Uei ghted Analysis 
i sons Se~. Average 

7 2 , 63 S~ptcmber 13 -1961 
7 2.63 16 
4 2. 63 2.593 18 

6074 3755 4 l. 75 21 
5 1 . 46 22 
1 1.41 23 
2 1. 55 24 
5 1.39 25 
1 1. 34 26 
5 1. 40 27 
1 1.45 28 
4 1.43 29 

7 1,43 O~tober 1 
11 1.47 2 
13 1 . 47 3 
e 1.46 4 
3 1.39 e 
2 1.39 9 
4 1.45 10 
a 1 . 44 11 
1 1.39 12 
2 1.34 13 
2 1.43 14 
1 1 . 43 15 
2 1.43 16 

6074 3755 2 1.43 17 
1 1.43 18 
2 1.43 19 



TABLE 2 : HECORDEP. SC.'\LE FACTO~ IN CHRONOLOGie#~ O~ER 

Col: 1 2 3 4 s 6 

Ccm~'ared No. ~f Rec.:.r cler Scale Fact cr Date vf 

Standard Com?ar- Sincle v1ai~hted Analysis 
Tank No. Ta.'1k i s.:,ns S.;t Average 

G074 3755 3 1.45 Oct . 20 - 19el 
2 1.43 21 
2 1.44 22 
7 1.45 24 
l 1.45 25 
2 1. 39 26 
2 1. 42 27 
2 1.43 2S 
2 1.42 29 
2 1. 3~ 30 
2 1. 42 31 

l 1.41 Nov. l 
2 1.40 2 
2 1.43 3 
2 1.40 4 
2 1. ~2 5 
2 1.43 1.460 7 

6074 3756 3 1.57 Nov . 0 
3 1.57 9 
2 1. 57 10 
1 1. 57 11 
3 1.57 l . S?a 13 

6074 375G l G 1. 31 1.310 Nov. 14 

G074 3756 26 1.2~ 1.200 Nev. 25 



TABLE 2: P-ECORDER SCl\LE FACTO~ n1 CH~ONOLOG!CAL ORDE::<. 

Com?ared No. of Rec~rder Scale F~ctor Date ::>f 
St.:mdard Tank Compar- mm-wei~nfea tna1ysis 
Tank No. isons Se~ Av rage 

6074 3756 5 1.47 Nov.27 - 1961 
7 l. 4 1) 28 
2; 1.47 29 
4 1.4lf. Dec. 1 
5 1.52 2 

10 1.42 4 
2 1.44 5 
4 1.44 1 
4 1. 38 tJ 
3 1.44 9 
1 1.44 10 
3 1.50 12 
2 1.50 13 
1 1.SC 1.455 lG 



. . 

St andard 
Tank 

10063 

TA.B!...E 2a : 

Compared 
T;:tnk 

3755 
3756 

3756 
3756 

10071 
10073 
10071 
10068 
10068 
6078 
6078 
6078 

10068 
3757 
3757 
3757 
2427 
2427 
2L•27 

RECORDER SCALE FACTOFS IN CHROllOLOGICAL ORDER 
( TRIA!lGLE HETHOD) 

No . of Scal e Factor Dat~ of Analys i s 
Com;:>ariscns 4t ' d. 1\ver ar.e 

a 1.~3 Sept. 26 - 1961 
10 1.52 Nov. 27 

18 1.62 Jan. 6 - 1962 
17 1.61 Jan . 7 
3~ 2.43 Jan . 17 
10 2.48 Mar. 24 
15 2.49 Uar. 26 
16 2.51 Mar. 29 
20 2. 50 t.pr. 29 
19 2.50 
19 2.49 Hay 19 
20 2.49 May 26 
19 2.45 May 28 
20 2. 57 June s 
20 2.54 June 23 
20 2.50 . July 7 
20 2. 60 Jul.,, ... 10 
20 2.50 July 20 
20 2.55 Aug. 11 



. . 

TABLE 2a: 

Standar d C::>:npc:re1 
Tank N.::> . T:m;~ :-ro. 

100C.3 2426 
3756 
3755 
7351 
7351 
7351 
7351 
7351 
7351 
7351 

10072 
427C 
4206 
42B5 
739~ 

. .. 

?~CORDE~ SCALE FACTORS IN CHRONOLOGICAL O~E~ 

Yc . of Scale Fact c·r Date of Analj~is 
Co:n?<lrisons Wei~hted ~verage 

20 2.49 Aug. 11 - 1962 
20 2 . 49 Se?t• 7 
20 2.50 Sept. 7 
10 2 . 43 Oct . 4 
10 2.53 Oct. 9 
10 2 . 55 Oct. 17 
10 2 . 56 Oct. 19 
10 2.40 Nov. 13 
10 2 . 49 Nov. 28 
10 2.40 Dec. 7 - 1963 
2v 2.47 Jan. 12 
16 2.43 Feb. 1 
19 2.53 Mar. 15 
20 2 . 49 Apr. 1 
20 ~ . 47 AQX: . 2rJ 

WEIGHT.ED t.VE~":E ..;. - January 17, 1962 - A~ri1 20 , 1963 = 2.5000 



• 
~ 

Col: 1 

Standard 
Tank I~o . 

100:63 

10063 
6074 

10063 

l OOG3 
lvo53 

6074 
10063 

10063 
10063 

6074 
10063 

10063 
1oo63 

6074 
10063 

2 

Compared 
Tank Uo. 

6:l7~ 

3 '/55 
3755 
6074 

607~ 

3756 
3756 
6074 

6074 
3756 
3756 
6074 

6074 
375 
3756 
607~ 

.. 

T! P!.E 3 : RECC'P.OE~ SCP.L:.: 

3 ~ 5 

Obs.:rv;d ~!o . of Ind-.::x 
Seal~ Compcor- Diff. 
Diff'. i s ons 

7.97 3 11.~4 

4.04 5 
3.98 5 
8. 02* 5 11 . ~4 

a 

ll. IJ.ll 

o.es 16 
1.35 10 
7. SOf: lOt: 11. 44 

10 

7. 06 9 11 . 44 
8.13 3 
1. 15 9 
7.03* g~': 11.44 

18 

7.06 e 11.44 
8.16 
1.10 9 
7.06* 9* 11.4~ 

1:0~.:TOPS 

5 7 e 

R~eord.ar Seal ; Fac- Dt-~·cc of 
Sing1~ tor ~Tt:rt ~d A.'"lr..lysis 

S::t 1-.v;:.rarr:: 

1.~3 s~ptember 26 - 1961 

1.43 

1.43 

'Tov. 27 

1 . 52 

1.€2 Jan. 6 - 1962 

l.€2 

1.62 

1. 61 Jan. 7 

1. ~2 
1 . 62 



'!':'.JL::: 3 : ?~:ORJ£: S~ALE ?~CTOFS 

Col: 1 2 3 4 5 6 7 e 

Standard Cot!!').? red Observed Ho. 0~ I nd. ex P.ecorder Scele ;-ac . .Uai:~ of 
Tank !to . T~k Ho . Sc.:;.le Cownar - Di f'f . ~inu1~ l<Tei~!'lt£:d f.nc;~.1ysis 

Di.f=. isons Set Av-,:;raf!a 

10063 42~1 10 . 09 17 24. 62 2.44 Jan. 17 - 19€2 
10063 10071 3 . 55 17 

4291 10071 - 6 . 61 17 
10063 4291 10 .1&;~ 17* 24 . e2 2 .42 

34 '2 .43 

4291 9.94 5 2H . 6? 2 .48 !-~ar • 24 
- • 53 1 

4291 -14 . 53 5 
10063 9 . 90*' s :': 24. '52 2 .4•1 

1 ') 2 . 48 

10063 4291 ~ . 85 5 24. 6? 2. 50 ~ar . 26 
1 :>053 10071 3. 54 10 

4291 10071 -~ . ll4 1C 
101)~3 4291 s . ~e* 10 ... 2l~ . 5~ 2 . 47 

1 5 2. 4a 

10063 4291 9 . E9 6 24 . 62 2.54 Mar. 28 
100&3 100 £3 - 0 . 55 10 

4291 10068 -10. 38 10 
10063 '+2')1 9 . 83* 10~ 24 . 62 2 .~0 

16 2.51 

1()063 4291 9.03 10 :?4 . 62 ~ . so Apr. 29 

I 0063 1 0068 0 . 59 10 
4291 10068 -10 . 46 10 

10063 l~291 9 . 87* 10{: 24. 62 2 .49 
~ 

20 2.50 



Col: l 

5 t .:mda.rd 
T~:1k rr, . 

2 

~O::i?r..:."ed 

T:mk !fo . 

10063 4291 
r-~1~:0~0~6~3------6=07 8 

.1~2 91 6078 
10% 3 42~1 

10063 
1 Oo. 

42')1 
10;)63 

t~2 91 

6078 
61)7g 
4291 

3 

Obs~rv:;d !To . of 
Sc~l~ Co~~~r-
Di ff . isor.s 

9 . 75 1 ') 
2 . 81 9 

l~ . EO 10 
'3 . 7 'J 'i• 'Y· 

1S 

) , 87 1') 
2 . 74- 10 

-12 . (.6 s 
9 . 927 g:'· 

19 

10063 4231 9 . 91 l ') 
10063 ---::li".;:"0:::-78~. ----::;-2-. ~~7:::--==nJO 

42)1 507 8 12 . 71 10 
10063 4291 J . 81~ lJ~ 

~-----------------------------

10053 
l 0063 

4291 
1:'CG3 

4291 
10058 
10068 

4-?91 

9. 92 
~ . S') 

10 . G5 
1') . ].5 :': 

20 

10 
9 

10 

1::: 

100r;3 7351 1~ . 59 10 
.--1~:>::":0~6:-:3:-----::3""'1 "="5 7=---- ... . .J:"";:>:------11-06 _I 

7351 3757 l O. C4 
'---:.1.:;.:lC.:;.r,~_: 3:;...._ ___ 7;.;~ ill_. ____ ,.:~ . L~ . .;:;0_* __ __,;1=,;~6~ 

5 

!nd1x 
Diff . 

24 . 52 

24 . 52 

24- . 52 

24 . 62 

37 . 22 

37 . 22 

6 7 

.7 ..!C-:>::'d ~r Sc-1.: "='<•C , 

Si::l~L W~5.:Tl l t-:d 
s ·~t f'.v ")r:.-.·:: 

2. 53 

2 . 52 
2 . 52 

2 . 4-9 

2 . 49 

2 . 4'? 

2 . 50 
2 . 4-9 

2. 42 

?. , 55 

2 . 58 
2 . 57 

8 

D:t •l ')f 

,t,r. ==1 l ys is 

A?r . 29 - 1962 

t' J.y 19 

11-'!y 28 

June 5 



Col: 

.. . 

1 

Standard 
Tank No. 

10063 

~0063 
7351 
0063 

10063 
10063 

7351 
10063 

10063 
10063 

7351 
10063 

10063 
10063 

7351 
10063 

10063 
10063 

7351 
10063 

2 

Compared 
Tank No. 

7351 
3'/57 
3757 
7351 

7351 
3757 
3757 
7351 

7351 
2427 
2427 
7351 

7351 
2427 
2427 
7351 

7351 
2427 
2427 
7351 

TABLE 3 : RECORDER SCA~ FACTORS 

3 4 5 6 7 8 

Observed No . of Index Recorder Scal e Fac . Dat e of 
Scal e Compar- Di ff . Single Weighted Anal ysis 
Di ff . i sons Set Average 

11J. 64- 10 37 . 22 2. 54- June 23 - 1962 
4.3G 10 

10. 37 10 
14 . 73~ 10* 37.22 2. 53 

20 2 . 54 

14. 88 10 37 . 22 2. 50 Jul y 7 
4 . 49 -J[] 10. 37 10 

14. 86* 10~ 37. 22 2 . 50 
20 2 . 50 

14.71 10 37 .22 2.53 Jul y 10 
5 . 13 10 
8. 78 10 

13 . 91* 10* 37. 22 2 . 67 
20 2. 60 

14.84 10 37.22 2 . 51 July 20 
4 . 95 10 
9. 55 10 

14. 50 1C 10 if 37 . 22 2 . 57 
20 2.54 

14.66 10 37 . 22 2. 54 August 11 
4 . 85 10 
9. 62 10 

.~42. * 10* 37. 22 2. 5.7 
20 2.55 



. 
; -· . - { 

T,\B~E 3: RECOti.DER SCALE r. /.CTO?.S 

Col: 1 2 3 4 5 6 7 8 

S t .::.n d<'.!'d Compar.=:d Ohs .;:rv . .,;d l~c~ . . -f Ind.:x ?.<; C C' rd·::r Sc-.,1:.: Fac • 
D~te ?f 

T.::nk No. T::mk Ho. sc.~1.:: Cern!>.::! I' - Dif-F . Sinr. l~ t-Jeight ..:;d 
P.na1ysis :Ji.ff . is-ms Set AV~I':J.7C 

l ·J:;G3 7351 15 . '):) 10 37 . 22 2 . 48 Aug . 11 - 19G2 
1):)6 3 2426 1.13 10 

7351 2426 13. 58 1:) 
10053 7351 14. f.: F: 1 ·~··· ,, 37 . 22 2 .51 

2') 2.49 

1 .),')53 7351 14 . 93 1 ' '..J 37 . 22 2 . 49 Au '!. 21 
1 J,) 5 3 3755 ~ . 2·".., 1-

7351 3756 15 . 14 1 ':: 
1 ; :)63 7351 14. 91~ , "' ~?t 

.4 . 37 . ?. 2 2 . S·l 
"L ·..' 2. 49 

E ·:·G3 7351 14. 9') 1 ~. 37.22 2 . 5 ·~ Sept. 7 
l 'J:•C3 3756 J . 15 L. 

7351 37S6 14. 71 1 .) 
1:;~ G3 7351 14 . 85 ~· 1"' •'-.>' 37.22 2 . 5 •) 

? f '\ - ·' 2. s·:. 
1G ~: S 3 7351 14. 05 1:) 37.22 2 . 43 Oct. 4 

l O:J63 7351 14. 72 1·) 37.22 2 . 53 Oct. g 

10063 7351 14 . 62 lj 37. 22 2. 55 Oct . 17 

1:.)C3 7351 14. 53 1:) 37 . 22 2 . 56 Oct. 19 

1J J63 7351 14.99 1 ~ 37.22 2 . ~8 Nev. 13 

l :J:i~ 3 7351 14. 98 1'J 37. 22 2 . 49 l~ov . 28 

1 :.:0G3 7351 15 . ~'2 L 37.22 ~. 4a Dec. 7 



. 
' 

TABLE 3: RECORDER SCALE FACTORS 

Col: 1 2 3 4 5 6 7 9 

Standard C0t1pared Observed No. of Index Recorder Scale Fac. Date pf 
Tank No. Tank Ho. Scal e Com par - Di ff . Single Weighted Analysis 

Di£f. isons Se't Avera~e 

10063 7351 15. 04 10 37.22 2 . 48 January 12 - 1963 
10063 10072 1.90 10 

7351 10072 ° 17.06 10 
10063 7351 15.16* l Oi:- 37 . 22 2.46 

20 2 . 47 

10063 7351 15.37 10 37 . 22 2 . 42 Februa~J 1 
100 3 4278 1.61 :-, 7351 4278 16 . 78 
10063 7351 15.17"' 6* I 37 . 22 2.45 

16 2.43 

10063 7351 14 . 51 10 37. 22 2 . 57 
lhn~3 4286 - 1. 48 10 
. 7351 4286 15. 41 9 
10063 7351 14.93* 9• 37. 22 2.49 March 16 

19 2. 53 
10063 7351 1s . no 10 37 . 22 2. 48 April 1 
10063 4286 - 1 . 54 10 

7351 4286 16. 46 10 
10063 7351 14.92A 10* 37 . 22 2 .49 

20 2.49 
10063 7351 15.04 10 37 . 22 2 .47 1\pr i l 20 
10063 7302 - 2.14 10 

7351 7362 17. 2U 10 
10063 7351 15.10* 10* 37 . 22 2.46 

26 2.47 



Tii3LS 3 : :U:CO~DZR sc: I.E FACTO:<S 

C· 1: 1 2 3 L;. 5 -:::: 7 0 

St '-Itd::rd C~ ln":r.;d Observ.::d tk . :.. f IndJx R~c:rr'\~r Sc~1~ ~:!.C. D:ltu ~f 
T:ln'i-: ~~ . T:.nk }·in . Scnl :, C:.;rr.'1:-:r - J>iff. Simr1; w.ight~d .:':n " l ysi s 

Di ff. i s :ms S-:!t P.v~r<tf>J 

l OOG3 7351 14.97 l 'J 37. 22 2.49 
H1.\y 6 .. 1953 

l 00:)G3 73C2 -2.11: 1-J 
7351 7362 17 . ',~J 10 

1.:,~s3 7351 14. 89* 1:)1, 37 . 22 2.5~ 2.50 
2J 

l~·)t3 7351 15 . 93 10 37. 22 2.4R ~<11 19 
0~< 3 3S2 -2 . :)3 •' 

l 
oJ 

7351 73G2 17. 32 1" 
1J~~3 7351 15.23* 1) • 37. 22 ? . 44 2 . 40 

"~ '·.., 

1.).~63 4283 1;3 .78 l J 
32 . 34 2.35 "':~.y 19 . . ... 

10063 4284 4 . 75 10 
4283 4234 0 . 9~ lJ 

10063 4283 13.7411 l OA 32 . 34 2.35 2.35 
20 

l OOC3 4283 13 . 92 10 32 .34 2. 32 

1:>063 42 84 4. 90 10 
ll-283 42B4 9.13 10 

l •:i:)53 4283 l ll-. 03* lJ• 32 . 3lf. 2. 31 2.32 June 10 
20 

10f\S3 42;)3 14. 1·) l ) 32 . 34 2 . 2 '3 

l :i063 42C4 s . J l 1:' 
4263 4204 ~ "'€ 1~ :J • .., • • 

Juna 29 
l"~ t):; 3 4283 l'J-". (}7 . - 1)\ ~?. . 31~ 2. M 2.3J 



Tfl)T~ .. ......,_,_ ~ · "'• 

c 1: 1 2 3 4 

St "'nd- r d C·: m'li!r.o:d Obsarv·~c Kr • f 
T ... nk ~f . ' . T.::nk u ~ . Sc: l:: C -:"'")""r-

Diff. - s·n: 

l~jC3 1351 15 . 2 ~ 1~ 
1; .)~3 4272 ~ . ~)1 

., ., 
7351 4272 113 . 07 l •J 

1.):_, ::-3 7351 15. 2c* 1 :· * 
2"1 

1 J.;G3 7351 15 . 2<3 1:· 
1 . (' J·. 3757 ~ . ::4 1:' 
73~: 3757 1~ . 11 1 ) 

l "J )C3 7351 15 . 2~ 1·· ff 
2 ) 

1X·r3 73~1 15 . 3~ ~ 

I 1 w•r.:J 1 j 2.4 1 . 7 ; 1 1 
7351 1: 214 17 C3 10 ... 

1 :: :.3 7351 15 . 33" 1 " ~; 

2.: 

l .; :(i3 7351 15 • 1~1 :: 
1 i )53 1;~ 2 "l~ 1. 73 1 J 

7351 1:}2,)4 17. 2 ') •.) 

1 J1C3 7351 15. 41" 1 : * 
2 ."l 

l./.~ 3 7351 15 . 43 L 
15~s3 1t!2 .:4 1. 7') 3 
73~1 1~2 .)4 17. '27 l ') 

1·,;·,: ~ 7351 1s . sf* ;; tc 
2 ~ 

--rcrr:>->I:- c:c~u: :'.'CT0'""S 

5 ~ 

Indax :~ .:c ·rc:!t.r 
Diff. SinfTl.; 

s ~t 

37 . 22 2 . 43 

37 . 22 2 . 44 

37 . 22 2 . 43 

37 . 2? 2 . 4lL 

~7 . 22 2 . 42 

3i . 22 2 . 43 

37 . 22 2. 42 

37. 22 2. 41 

37 . 22 2 . 4 ~ 

37 . 22 2 . 3~ 

7 

Sc""-lo::: r· c . 
~1~it7ht .:· l 

r.v _r-.--~ 

2 . 44 

2 . 44 

2 . 42 

2. 42 

2 .4: 

D"!t u : f 
i n"' lysis 

July s, 

July 6 

July 23 

Ausr . 1(; 

:.ua. 21 

19133 

' . 
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TABLE 4: POHIT BAi\ROW CARBON DI OXIDE PROJECT 
(HOT CORP.ECTED FOR BAROHETRlC PRESSURE) 

COm'AP.!SON BE'l.11EE~l FLASK fi.ND I R iiNALYZER 
.. 

Date Local Flask Av. Flask OBS . SC. R. S. F. Coril?uted Refer , Tan'< Air /\V. 1\ir Dcpal't. Time 
Time Ind~x Index Di ff . Scale No . Index Index Index f r om 

Values Value Di ff . Fl. Val. 

1961 

Sept . 15 1030 309 .24 - . 95 2 . 593 - 2.46 10069 312.30 309.74 309. 32 +0.04 0930 
309 . 33 309 .28 -1. 35 -3. 50 308 . 70 1000 

Oct. 16 :1.600 313 . 23 6.10 1 . 468 8 . 95 3755 304 . 51 31~ .46 1530 
313.14 313.18 6.J.S 9 .03 313 . 54 1600 

5. 95 8.73 313 . 24 313 . 41 +0.23 1630 

Nov. 22 1500 314. B7 
315.23 315 . 05 NO D AT A 

Dec. 12 1415 320.61* 12 . 80 1.455 18. 62 3756 297 . 26 315 . 88 1330 
316.51 316. 51 12. 85 18.70 315 . 96 1400 

12. 85 18 , 70 315 . 96 315.93 +0.42 1430 

1962 

Jan . l 1545 317 . 10 317. 10 NO D A T A 

Jan. 15 1545 317 . 42 -0 . 55 2 . 500 - 1 . 38 10071 319 . 23 317 . 85 1530 
317 . 33 317 . 38 - 0. 85 - 2.13 317.10 1600 

- 0.80 - 2 . 00 317.23 317.39 +0.01 1630 

Feb. 1 1530 317 . 94 -0.65 2.500 - 1 . 63 10071 317.60 1700 
317 . 98 317.96 - 0.65 -1. 63 317.60 317 . 60t -0.36 1730 

Feb. 15 1530 318,89 - 0.30 2. 500 -0.75 10071 318.48 1500 
318 . 70 318.80 - 0. 25 - 0. 50 318.73 1530 

- 0 .30 - 0. 75 318.48 318.56 -0.24 1600 

* Contamina t ed 

t No IR values prior to 1700 h. 



. ,. 

TABLE 4: POI HT BARROW CARBON DIOXIDE PROJECT 

COMPA..T\ISON BETWEEN Fiu'\Sl< AND I R ANALYZER 

Date Locul F1c.sk t\V,; Fl. o~s . sc. R.s.r . Co11mut ed e.efer , Tank Air Av. Air Def. ·'li't. Time 
Tim a Index Index Diff. Scal e 

tJ,o. I~tdex 
fro:n 

Valu~s Value Di f f . Index Index Fl. Val. 

1962 

Mar. 1 1445 317.57 1 .•~5 2.500 l e . s 3 1 .)C73 290.83 317.46 1400 
317.76 317 . 65 7.50 10.75 317.50 1430 

7.45 10. 63 317.46 317 .so - 0.15 1500 

Mar. 15 1045 317.29 7.5~ 2.5JO 10.75 10073 317.58 1930 
317.29 317.29 7.55 l S. CJ 317.71 19:10 

7.35 10.30 317 . ~1 317.50 +0.21 193U 

Apr. 2 1550 317 ... 10 3.50 2.50:> e.1s 10060 3Q9.04 317.79 1530 
317.37 317. 20 3.5~ 0. 75 317.79 1600 

3. 45 _ e . s 3 317.67 317.75 +0.47 1630 

Apr. 15 1430 310. 03 3.65 2.500 9.13 10068 318.17 1400 
318. 03 318 . 03 3.70 9.25 318.29 318.23 +0.20 1430 

NO DATA FOR 1Suoh 1500 

May 1 1550 319.14 6.50 2.500 16.25 6078 302.01 319. C6 1530 
319.14 319.14 6 . 45 16.13 318.94 1600 

6.40 16. 01) 318. 91 310.94 -Q.20 1630 

May 15 1500 310.96 6.15 2.5CO 15.38 6070 313.19 1430 
318. 96 318.96 6.20 15.50 31C.31 318.25 - 0.71 1500 

VARIABLE TRACE NO DATA FOR 1530 1530 

June 1 1520 310.77 6.20 2.500 15.50 6070 318.31 1500 
310. 93 310. 05 6 .45 16.13 318.94 310.63 - 0.22 1530 



TABLE 4: POINT i31L~OH CARBON DIOXIDE PROJ ECT 

CC:i<lPARISON BEHl.EL!1 f'·:ASK AND IR ANALYZER 

Date Local Flask 1\v. Fl. OBS . sc. R. S . F. Computed Ref~r· , T-~-:1< P.ir · Av ~ Air De~~:t:t . Time 
Time Index I ndex Diff. Sca le l!1cla~ · I ndex f r om 

Values Value Di ff . No. Index Fl. Val. 

1962 

June 15 .14l~S 318.40 7 . 50 2 . 500 18.75 3757 299.38 318.13 1430 
318.40 318. 40 7. 50 10.75 318 .13 318.13 - 0 . 27 1500 

July 1 1355 314. 44 5.95 2.500 14.88 3757 314 . 26 1331) 
314.55 314.50 5.80 14.50 313.88 314. 07 - 0 .43 1480 

July 15 1340 313.20 6.18 2. 500 15.45 2427 297 , 64 313. 09 1330 
312 . 99 313 . 10 6.18 15,45 313 . 09 313 . 99 -0 . 03 140) 

Aug. 1 1300 31J .3l 4.85 2.SO:J 12.13 2427 309 . 77 1230 
310 . 31 310.31 4.63 11.58 309 . 22 309.50 - 0 .81 1330 

.\ug. 15 1J45 307 . 41 
307 . 41 307 . 41 N 0 D A T A 

Sept . 1 0900 308.25 - 1.12 2.5CO - 2. 80 3756 310 .16 307. 36 0830 
308. 35 308 .3J - 0.82 - 2 . 05 308.11 0900 

- 0 .98 - 2 .45 307 . 71 307.72 - 0.58 0930 

Sept. l5 1600 309. 06 3·J9 . 06 V aria.ble : Daily Av. 31') .76 

Oct . 1 1400 312.28 
312.28 312.28 NO DATA AT TINE OF S&'iPLE 

Oct. 15 1415 312.65 ~ . 2 5 2. 5 )·) ') .63 2400 310.99 311.62 1400 
312.46 312.56 0 . 4~ l. J J 311. 99 311.80 - 0. 76 1430 

Nov. 1 1500 316. 02 5. 70 2,500 14.25 10071 3.)1 . 63 315. 88 1430 
316. ·)2 316. 02 5.60 14. 00 315.63 1500 

5. 75 14 . 38 316 . D1 315 . 04 - 0 .18 1530 



Tr.BLE 4: POINT BARROW CARBON DIOXIDE PROJECT 

COMPARISON BE'l'HE!:N FLASK AND IR A~!ALYZER 

Date Local Flask Av. Fl. OBS. SC. R.s.r. Computed Refer. Tank Air Av. Air tapart. Time 
Time Index Index Diff. Scale Index Index f .roro 

Values Value Diff. ~ro . Index Fl. Val . 

1962 
~Tov. 15 1300 316.39 5.65 2.50:,) 14.13 10071 3n.63 315.76 1200 

316.40 31~ . 44 s.as 14.63 316.26 1300 
6.00 15.00 316.63 316.22 - 0.22 1330 

Dec. 15 1100 317.04 0 .90 2.500 2.25 10072 314 .08 317.13 C9\>0* 
316.95 317.00 0 .75 1. 87 316 .75 316 .94 - 0.06 1100 

1963 

J a:! . 1 2230 317.94 1.20 2.500 3. oc 10072 317. 88 22)0 
318.03 317.98 1.35 

,. 
.J·.3s 318. 26 318.07 +0. 09 2230 

AVERAGE DEPARTURE= -0.154 

* Variable 



Tl\BLE 5: S~THA::tY OF R.S.F. AND BARONETRI C PRESSURE CORRECT!ONS. 

0 = Scale f a ctor P = Average atmos pheric pressure 
ll = Average ai r index PoJs = Pressure at tima of flask sampl e 

- p Pons ~ - Scale oi5- Carr . Time Fl ask Depart. Ref er. Date 0 ll Tank 0·- - u Air Value from Po.ss Poas 
Index Index Flask No. Index 

1961 

Sept . 15 2 . 593 29 . 73 29. G6 2.598 -1~15•. .. .,.2. 99 309.31 1030 309 . 2-4 +0.07 10069 312.30 
309 . 33 - 0 . 02 

Oct. 16 1.468 29.83 29.61 1.479 6. 13 9.07 313 . 58 1600 313.23 +0 . 33 3755 304.51 
313 . 14 +0.44 

1962 

Jan. 1 5 2.500 30 . 0G 30.15 2. '+93 -0.73 -1 . 82 317. 41 1545 317.42 -0 . 01 10071 319.23 
317 . 33 +0.08 

Feb. 1 " II 29.75 2. 526 -0.65 - 1.64 317.59 1530 317.94 - 0.35 10071 
317.98 -0. 39 

Feb. 15 " " 30. 40 2.472 - 0.28 -0.69 318.54 l41J5 318.89 - 0 . 35 10071 
318.70 -0. 16 

Mar. 1 " " 30.07 2.500 7. 1J7 18 . 68 317.51 1845 317.57 -0.06 10073 298. 83 
317.76 -0.25 

Mar. 15 " " 30.68 2.449 7. 47 18 .29 317.12 1550 317.29 -0 . 17 10073 
317.29 - 0 . 17 

Apr. 2 " II 30.42 2.470 3. 48 8.60 317.64 l!J30 317 . 18 +0 . 1J6 10068 309.04 
317 . 37 +0.27 

Apr. 15 II II 30.05 2.500 3. 67 9.18 318 . 22 1550 318 . 03 +0. 19 10068 
318.03 +0.19 

May 1 " " 30.22 2.487 6.45 16.01J 318.85 1500 319.14 -0 . 29 6078 302 . 81 
319 . 14 -0.29 

. . . 



TABLE 5 : Sffi.RtA:.1.Y OF R. S.:. AND BfROMETRIC PRESSURE CORRECTIONS 

a = Scal e f actor P = Average at mospheric pr essure 
p = Ave:ra~e e ir index Pons = Pressure at time of flask sample 

a·· p POBS - p oP Corr. Time Flask Deoart. Refer . Tank Dat e ::i t- Value from ao ll Scale Poss 
,, 

·oBS Index Index Flask No. Index 

1962 

May 15 2.500 30.06 29 .51 2. 51~7 6.17 15.15 317 . 96 1520 318 . 95 - 1.00 6078 
318.96 -1.00 

June 1 " II 29.85 2.517 6. 33 15.93 318 .7a. 1445 318.77 - 0 .03 6078 
318. 93 -0.19 

June 15 " " 29 . 97 2.507 7.50 18. 80 318.18 1355 318.40 -0.22 3757 299 .38 
318. 40 -0.22 

July 1 " " 29 . 83 2. 511 5 .87 14.74 314 .12 1340 314 . 44 - 0 . 32 3757 
314.55 - 0.43 

July 15 II II 30 . 03 2.500 6.18 15.45 313 . 09 1300 313 . 20 -0 . 11 2427 297.64 
312.99 +0.10 

Aug. 1 " " 29.82 2.520 4.74 11.94 309 . 58 0900 310 . 31 - 0 .73 2427 
310.31 -0.73 

Sept . 1 " " 30.11 2.496 0.97 - 2,.42 307. 74 1415 3:>8.25 - 0. 51 3756 310 .16 
3~8 . 35 - 0. 61 

Oct. 15 " " 29. 60 2. 539 0 .33 0.84 311.83 1500 312. 65 - 0. 82 2403 310 .99 
312.46 - 0 . 63 

Nov. 1 II " 30 . 18 2.490 5. 70 14.19 315.82 1300 316. 02 - 0 .20 10071 301.63 
316. 02 - 0 .20 

Nov, 15 " " 30.23 2.406 5,.03 14.49 316.12 1100 316.39 - 0.27 10071 
316.40 - 0.36 

Dec. 15 " " 29.97 2.508 0 . 03 2. 00 316.96 2230 317 . 04 - 0. 08 10072 314.88 

1963 316 . 95 +0 . 01 

Jan. 1 " " 30.17 2.491 1.27 3. 16 312. 04 1200 317 . 9a. +0 .10 10072 
31C. 03 +~ .01 

AVG. DEPARTURE· · ····· · - o. :u~3 



TABLE 6: Il>fDEX VA LUES OF WORKING REFERENCE GASES J\ND ~TIRED STANDARDS 

COl: 1 2 3 4 5 .; 6 7 G 9 

Compared Singl e s~t . Wgt ' d No. Average Comp:tred T.:mk Det~ of 
Standard Tank No. No . of Index . of Index 

Pres~ure f..nulysis 
Tank No. Compc:r . Comp:3r. No . ( PSI) 

10063 3755 5 304 . 02 5 304. 02 3755 1075 Sef)t. 26. - 1961 
10063 3756 16 297.12 1600 Nov. 21 .. 

10063 3756 9 297.32 440 J~n. 6 - 1962 
10063 3756 9 297.44 34 297.25 3756 410 J :m. 7 
10063 10071 17 319.20 1750 Jan. 17 
10063 10071 10 319.35 27 319 .25 10071 450 M.Jrch 26 
10063 10073 10 299. 0 9 10 299.09 10073 420 M!:!rch 24 
10063 1~ ';0 10 309 . 19 2000 March 20 
10063 1;;..,(j(J 10 309. -!9 500 Aori1 29 
10063 10060 9 309. 35 29 309 .21 1o06u 47.) Hay 20 
10063 6070 9 303.49 200;) April 29 
10063 607~ 10 303.75 112J Mt:y 19 
10063 6070 10 303.42 29 303.55 607G 741) May 26 
10063 3757 l J 299.36 200') June 5 
10063 3757 10 299.50 1uo June 23 
10063 3757 10 299.35 30 299.40 3757 470 July 7 
10063 2427 10 297.22 1950 July 10 
10063 2427 10 290, 0C 1500 July 20 
10063 2427 10 290.20 30 297. 80 2427 610 Aug. 11 
10063 2426 10 307.76 2100 Aug. 11 

7351 2426 1C 307.54 20 307.65 2426 400 Oct. 4 
10063 3756 10 310. 'J7 1900 Aug . 21 
10063 3756 1C 310 .19 20 310.13 3756 D 70 Sept. 7 

7351 2400 10 311.50 10 311.50 . 24~ J .860 Oct. 9 
7351 10071 10 301.97 2J.BC' Oct. 19 
7351 10071 10 301.42 1095 Nov. 13 
7351 10071 10 301.41 30 301.60 10071 50~ Nov. 2fl 
7351 10072 10 314. u2 216:> Dec . 7 



TABLE 6: INDEX VALUES OF HORKUIG RErEhENCE GASES AND RETil?..ED (SUB)STANDARDS 

Col: 1 2 3 4 5 5 7 " 9 ':' 

Compared Single Set Wgt'd No, Aver age ComDured Tank Dat e of 
Standard Tank No. No . of I ndex of Index -- - -·- Analysis No. Pre~.:>are Tank No, Cotr;a!' . Compcr. ( PSI) 

10063 1C072 10 315.25 20 315. :)~ 10072 500 Jan. 12 - 1963 
100G3 427 8 10 314.~0 10 314.40 4270 1340 Feb. 1 
10063 4286 10 314.31 1170 Mar. 16 
10063 ~286 10 314. 39 20 314.35 ~206 450 Apr. 1 
10063 7362 10 315. !33 1COO A!?r ·o 20 



TABLB 7: COMBINED SCRIPPS AND POHtT B~'10W I JD£X VALUES OF WO?..KING ~F'E~NCE G:\SES 

Co1 :1 2 3 5 6 7 8 9 10 11 12 
------~-------------------~--------- ------------------------------------------------------------------------Tank j At Scri?PS 1 At ?oint 'B-li'l'OW j At Scri pps 

No. 1· Prior t o Us~ a After Use 
No . of T:N-=-o-.-of-::------~ No. o.f · 

ColJl?ur. I ndex Coroo.r. Index Compar. Index 

I 0 Tank 10063 in us~: 

3755 12 304. 30 5 
3756 13 2g7.15 34 

10071 
10073 
10060 

6070 
3757 
2427 
2426 
375C. 
2400 

io071 

10072 
4278 

' 

ILS Tank 7351 in Use : 

10 
30 
21 
20 
21 
26 
20 
10 

113 
21 

319.12 
290 .77 
300 . 00 
302 .73 
298. 30 
2 ~7.36 
307~51 
310.32 
310. 94 
301.68 

1
0 

Tank 10063 in Use: 

20 
20 

314.75 
314.24 

t ·of Preliminary value 

27 
10 
~9 

29 
30 
30 
20 
20 
1::> 
30 

20 
10 

304. 02 
297.25 

319 .25 
29'} . 0 "1 

309. :'!. 
303. :. SA 
299 . •.0 
297 . CJ 
307 . 65 
310.13 
311. 50 
301.60 

315.04 
314.48 

* = Not used in computation of weighted average 

10 
10 

10 
10 
12 
10 
10 
10 
10 

9 
11 

11 
12 

305 . 13* 
297.43 

31; . 29 
29C .73 
309 . 05 
302. 96 
293 .33 
297. 92 
307. 58 
310 . J7 
3ll.COt 

314.84t 
314.35+ 

Pressure 

130 
390 

400 
400 
450 
420 
340 
2eo 
2<::0 
320 
510 

400 

Wt'd Average 
~~--~--------~ No. of 
Comnar. 

17 
57 

47 
50 
62 
59 
61 
66 
50 
39 

134 
51 

Index 

304.51 
297.26 

319. 23 
29~ . 03 
309 .04 
3o2. e1 
299 . 30 
297 . 6ll-
307 . 60 
31J .l6 
310 .99 
301.63 

Tank 1 
No. j 

Date Usa 
Degan 

3755 Sept.21 - 1961 
3756 Nov. 8 

10071 
10073 
10058 

6070 
3757 
2427 
2426 
3756 
2400 

10071 

J a..."l . 
F. ·, . 
Mal . 
Ar;-'. 
June 
July 
Aug. 
Aug. 
Oct. 
Oct. 

10 - 19G2 
16 
21 
30 

1 
9 

15 
17 

5 
18 

51 
42 

31~.88 10072 Dec. 6 
314.33 4278 Jan. 13 - 1963 



TADUI 7a : SCRIPPS INDEX VALUES OF HORKING P!:FERENCE GASF.:S 

'Col: l 2 3 4 5 6 7 8 9 

At Scr1.pos N .:. .:;cx· :...~ps Wt'd Average 
Tank Prior to U:>e A.f'ter Use Pressure Tank Date Use 

No. No . of ?fo . or [No. of !>lo. Began 
Comrar. Index CoT!'lo~r . Index Conoar. Index 

I
0 

Tank in Use 148: 

10072 55 299.35 10 299.30 40 65 299.34 10072 July 10 - 1961 

10064 12 298.68 10 298.03 100 22 298.38 10064 July 15 

10065 10 297.24 10 297.06 250 20 297.15 10065 July 28 
: 

10077 51 279.35 20 280.02 71 279.53 10077 Aug. 6 

&07a. 10 299.011 10 298.94 6~"l 20 298.99 607a. Aug. 17 

"148 13 339.32 10 339.79 l Z: i 23 339.52 148 July 10 

10070 11 364.75 11 36a..74 10070 July 15 

10069 52 312.27 55 312.33 390 107 312.30 10069 Jl.ug. 1 



TABLE 7b: STANDARD TANK SEQUENCE AT POINT BA..'It.~0\·1 

Tank tro. 

10063 

6074 

4291 

7351 

It 
Scripps Institution of Oceanography 

Index 
(Initial) 

SIO 1·: 

310.57 

299.04 

335.19 

273.35 

Use Dates 

Sept. 26, 1961· 

hug. 17, 1961 to Jan. 5, 1962 

Jan. 6, 1962 to June 1. 1962 

June 1, 1962 



. ... 

TABLE 8: s.r.o. - UNIVERSITY OF WASHU1GTON CARBON DIOXIDE PROJECT COOPEMTIVE PnOGRAH 
FLASK SAMPLE INDEX VAWES 

Flask Flask Date Time Index Average Samplinp, 
No. Si ze ExPosed L.S.T. Value Index Location 

1961 
i .. 2 1.8 1. Aug 19 15,.5 307.85 307.85* On the Stat en Island 

ct ARLIS II 
i-1 1.8 1. Aug 20 lOlJS 312.77 312.77* On the Staten Island 

en route from ARLIS II 
74° 26'N, 162° l9'W 

i-3 1.9 1. Sept 15 1030 309.2lJ 309.28 Point Barrow--Kelley 
i-4 1.8 1. Sept 15 1030 309.33 Point Barrow--Keeling 
i-S 1.8 1. Sept 18 1645 310.08 310.08 ARLlS II, 750 06'N, 

173° lS'W 
i-6 J .• a 1. Sept 18 16lJS 310.08 ARLIS II 
i-7 J J:; 1. Oct 16 1600 313.23 313 •. J Point Barrow 
i-8 1.8 1. Oct 16 1600 313.llJ Point Harrow 
i-9 1.8 1. Nov 22 1500 31,.,87 315.05 Point Barrow 
i-10 1.8 1. Nov 22 1500 315.23 Point Barrow 
L-45 1.8 1. Dec 11 2010 316.50 316~50 ARLIS II 
L-46 1.8 1. Dec 11 2010 316.50 77° 27'N, 1770 25'E 
i-ll 1.8 1. Dec 12 1415 320,61 316.51* Point Barrow 
i-12 1.8 1. Dec 12 1415 316.51 Point Barrow 
i-129 s.o l. Dec 15 1lJOO Point BaiTOW 
i-132 5.0 1. Dec 15 1400 Point Barrow 
L-23 1.8 l. Dec 17 1645 317.59 317.64 AP~IS II 
L-24 1.8 1. Dec 17 1645 317.68 77° 21'N, 178° 20'E 

' 1962 
1-124 5 1. Feb 1 1530 317.94 Point Barrow 
i-125 5 1. Feb 1 1530 317.98 317.96 Point Barrow 
L- 71 1.8 1. Feb 2 1400 319.45 Ar1is II 
L- 72 1.8 1. Feb 2 1400 319.45 319.45 78° 33'N, 177° 43'£ 
i-121 5 1. Feb 15 1530 318.89 Point BarTOW 
i-122 5 1. Feb 15 1530 318,70 318.80 Point Barrow 
L- 95 1.8 1. Feb 15 1700 318.51 ARLIS II 

~S!.n~le value 



TABLE 8 : ---

Flask Flc:sk 
No . Sizo 

L-. 96 1.8 1. 
i -123 5 1. 
i - 126 5 1 . 
L- 93 1. 8 1. 
L- 94 1.8 '! ... . 
L- 91 1 ,8 1. 
L- 92 L8 1 . 
L- 25 1 .8 1. 
L- 26 1. 8 1. 
L- 57 1. 8 1 . 
.L- 58 1.0 1. 
L- 9 1. 8 1. 
L- 10 1.8 1. 
i-137 5 1 . 
i - 138 5 1. 
L- 33 1 . 8 1 . 
L- 34 1. 8 1 . 
i -135 5 1. 
i - 139 5 1 . 
L- 83 1. 8 1 . 
L- 84 1.S 1 . 

140 5 1. 
141 5 1. 

L-.. 47 1. 8 1. 
L- 48 1.8 1. 

142 5 1. 
L- 60 1. 8 1 . 
L- 99 1.8 1 . 
L-100 1 I') .... 1 . 

+Stopcock lO•OS(; - no 

' --­. , 
• 

s.r.o. - UNIVERSITY OF WASHINGTON CARBON DIOXIDE PROJECT COOPERATIVE PROGRAH 
FLASK SAMPLE INDEX VA LUES 

Dat a Time Index ;'\vera~;e Samplhg 
Ex_i:>osed L. S. T. Value Inclex Location 

Feb 15 1700 - - - + 318 . 51 79° S2 ' N, 175° 17'E 
~tar 1 1~45 31'7 . 57 Point Barrow 
Mar 1 1~~5 317 . 76 317 . 66 Point Barrow 
Mar 1 1440 318 . 04 ARLIS II 
Har 1 14-40 318. 04 31a .o~ 79° 10 ' 1-1 ~ 17 so 15 ' E 
Mnr 15 1845 317 . 29 Point Barr ow 
t·~ar 15 1845 317 . 29 317.£9 Poii!t Barrow 
r.tar 16 0220 317. 42 ARLIS II 
f~ar 16 0220 317. 60 317 . 51 79° 57 ' N, 170°47 ' E 
Apr 1 1lt ~ 317 . 83 ARLIS II 
Apr 1 141·' 317.83 317.83 79° 55 'N ~ 171° oo ' E 
Apr 2 1550 317 . 18 Point Barrow 
Apr 2 1550 32.'',. 37 317 . 28 Point Barrow 
t.pr 15 1430 318.03 Point Barrow 
Apr 15 1430 318 . 03 318 . 03 Point Barrow 
Apr 16 1425 317 . 83 AP.LIS II 
Apr 16 1425 318 . 01 317 .92 00° lB ' N ~ 172° 52 ' E 
May 1 1550 319 .1~ Point Barrow 
May 1 1550 319 .14 319.14 Poinj Barrow 
May 2 1615 318 . 93 ARLIS II 
Hay 2 1615 318. 84 318. 88 80° 52 ' N~ 172° 24 ' E 
May 15 1500 318.96 Point Barrow 
May 15 1500 318.96 318. 96 Point Bar:row 
Hay 16 1810 318. 65 ARLIS II 
Hay 16 1910 318 .75 318. 70 Bl 0 04 ' N, l'no 35 ' E 
June 1 1520 316.77 Point Bar·!'ow 
June 1 1520 318 . 93 318 . 85 Point Bc:r:rm-1 
June 2 1945 319.11 ARLIS II 
June 2 1945 319.11 319.1l 81° 30'N, J:) ~ ;') 30' E 

value * Single value 



Flask 
No. 

l '-4-3 
1~4 

L-103 
L-104 
i- 1 
i - 2 
L- 3 
L- 4 
i - 3 
i - 4 
L- 53 
L- 54 
i- 5 
i- 6 
L- 45 
L- ~6 

i- 7 
i- 8 
L- 25 
L- 26 
i- 9 
i-192 
L- 97 
L- 98 
i- 10 
i- 11 

165 
166 

L-101 
L-102 

-. 

TABLE 8: S.I.O. - UNIVERSITY OF WASHINGTON CARBON DIOXIDE PROJECT COOPERATIVE PROGRM1 
FLASK SAMPLE INDEX VALUES 

Flask Date Time Index Ave~aga Sampling 
Size Exp0sed I •• s. T. Value Index Locat i on 
---w-1962-
5 1 . June 15 1~45 318.40 Point P~"'ro~·: 

5 1 . June 15 14~5 318.40 318.~0 Point Barrow 
1.8 1. June 16 1~25 319.1~ ARLIS II 
1.8 1. June 16 1425 319.1~ 319.1~ 81° 56 'N, 166° 50'E 

5 1. July 1 1355 314.~4 Point Barrow 
5 1. July 1 1355 314.55 31~ . 50 Point Barrow 

1.8 1. July 2 1455 315.98 ARLIS II 
1.8 1. July 2 1455 316.29 316.14 82° 07 'N ~ ,165° 50 1E 

5 1. July 15 ~ 340 313.20 Point Barrow 
5 1. July 15 ~ _ L~O 312 . 99 313.10 Point B.:;.rrow 

1.8 1. July 16 l ;50 314 . 74 AP.LI S II 
1.8 1. July 16 1~50 31'4-. 74 314.74 82° 12 ' N, 162° 12 1E 

5 1. Aug 1 1300 310.31 Poir:t tar~cw 
5 1. Aug 1 1300 310 . 31 310.31 Point Barrow 

1. 8 1. Aug 2 1~25 310 .10 ARLIS II 
1. 8 1. Aug 2 1~25 310.10 310 .10 81° 28.'-1-'N, 1670 

5 1. Aug 15 10~5 307 . ~1 Point Bcu"row 
5 1. Aug 15 1045 307.~1 307 .41 Point Barrow 

1 .8 1. Aug 16 1410 300.45 ARLIS II 
1.8 1. Aug 16 1410 308.45 308.45 82° 20 1N, 161°52 1 E 

5 1. Sept 1 0900 308.25 Point Barrow 
5 1. Sept 1 0900 308 . 35 308.30 Point Barl'OW 

1. 8 1. Sept 2 1435 307 . 83 ARLIS II 
l. B 1. Sept 2 1435 307.94 307.88 82°37 1N, 163° 31 1 " E 

5 1. Sept 15 1600 Point Bar;.>ow 
5 1. Se)_)t 15 1600 309.06 309.06* Point Be.rr,; w 

sert 16 2200 Point Barr ort 
Sept 16 2200 Point Barrow 

1. 8 1 . Sent 16 1440 .308.25 ARLIS E 
1. 8 1. Sept 16 11~40 308. 14 308. 20 82° 26. :;';1. ~ .:: .. r ~<.7 •E 



TABLE Ba : S. I.O. - UNIVERSITY OF W.SHINGTON CARBON DIOXIDE PROJECT COOPERATIVE PROGRt:l1 
INDEX VALUES FOR FLASK SAMPLES TAKEN AT VARIOUS ALASKAN LOCATIONS 1962 

Flask Flask Date Time Index Averaga Sampling 
No. Size Exposed L. S. T. Value Index Location 

i -13 5 1. 196~ June 5 0225 315.88 Ice Island T- 3 
i -16 5 1. June 15 0225 315.57 315.72 76. 2oN ~ l700Y·T 
i- 17 5 l. June 30 0126 316. 50 T-3 
i- 19 5 l. June 30 0126 316. 50 316. 50 76.8° N ~ 170 . 3°H 
• 18 5 1 . July 15 0150 313.51 T-3 1-

i- 22 5 1. Jul y 15 0150 313 . 82 313.67 77.5° N. 168.6° w 
i- 14 5.1. Jul y 30 0244 311. 96 T- 3 
i- 15 5 1. July 30 0244 311.54 311 . ?5 77 . 2° N, 164. 6oW 
i - 21 5 1. Aug 15 0247 T-3 
-'·- 24 5 1. Aug 15 0247 31C . :- 1. 310. 51 78.2° N, 163 . 0°~ 
~ - 20 5 l . hug 30 0600 3oe ... :s '1'- 3 
i - 23 5 1. Aug 30 0600 308.25 308.25 78.4oN, 164. 2°\-7 

134 1 . 3 1. Apr 15 1315 317 •·. 6 317.76* Umi at 
L- 23 1 .8 1. July 1 0030 316 . 95 Umiat 
L- 24 1.8 1 . July 1 0830 316 . 86 316 . 90 Umi at 
L - 51 1. 8 1. Aug 1 1600 304. 39 Umiat 
L- 52 1.8 1. Aug 1 1600 304.08 304. 24 Umiat 
i - 187 5 1. Sept 1 1210 308.55 Umiat 
i-190 Brk ' n . • 5 1. Sept 1 1210 308.55* Umiat 

243 1. 8 1. Sept 16 1510 312.37 Umiat 
244 1. 8 1. Sept 16 1510 312.58 312. 48 Umiat 
190 1.8 1 . Dec 31 0830 315. 42 315 .42*+ Umiat 
133 1.8 1. Apr 15 1415 318 . 22 318.22* Anaktuvuk Pass 

L- 23 1 .8 1 July 1 0900 311.82 Anaktuvuk Pass 
L- 24 1 . 8 1. July 1 0900 3ll.82 311.82 Anaktuvuk Pass 
L- 99 1 , 8 1. Aug 1 1830 299.21 Anaktuvuk P;;ss 
L-100 l. B 1. fl.ut; 1 1830 299. 52 299.36 Anaktuvuk Pass 
i - 101 5 1. Aug 15 2045 316.91 t.naktuvuk Pa~s 
i - 183 5 1. Aug 15 2045 324 . 54 316.91* Anaktuvuk P<s.J:J 

* Sin<"1 _, value + Flask(s) ooened at 10 , 000 ft. 



TABLE Sa : S. I.O . - UNIVERSITY OF ~:ASHINGTO!-J CP...RBOH DIOXIDE PROJECT COOPI:RATIVE PROGRAH 
INDEX VAWES FOR FLASK SAt·1PLES TAKEN AT VARIOUS ALASKAN LOCATIONS 1962 

r1~.sl< Flank Date Time Index Average Sampling 
No. Size Exposed L. S.T. Value Index Location 

1962 
i-185 5 1. Sept 1 1330 308 . 04 Anaktuvuk Pass 
i-193 5 1 . Sept 1 1330 308.55 300 , 30 &1aktuvuk Pass 

241 1.8 l. Seot 16 1630 313.92 Anaktuvuk P2.ss 
2L~2 1.8 1. Sept 16 1630 314.23 314.00 t,naktuvuk Pa~s 
191 1.8 1. Dec 31 0925 315.52 315.76+ Anaktuvuk P2.ss 
192 1. 9 1. Dec 31 0945 315 . 93 Anaktuvuk Pass 
136 1. 8 1. Apr 15 1510 319.14 319.14* Bettles 

L- 85 1.8 1. July 1 1030 310.96 Bettles 
L- n~ 1. 8 1 . \ .. ~ ! ·• ... ;r 1 1030 311.53 311 . 24 Bettl ;~ 
L- 9 1.0 1. t· .. '.!g 1· 2100 314. C6 Bettl rJS 
L- 10 1.0 1. Aug "l 2100 314, 45 314.66 Bettles 
i-186 5 1. 1\ug 15 2005 309.59 B<)ttles 
i-109 5 1. Aug 15 2005 308.35 300.97 Bettles 
i-184 5 1. Sept 1 1500 306 . 70 Bettles 
i-180 5 1. Sept 1 1500 306.70 306.70 Bettles 

228 1. 8 1. Dec 31 1045 316.44 316 . 44+ Bettles 
227 1. 8 1. Dec 31 1110 316 . 44 Bettles 

* Sir.gle value + Flank(s ) opened at 10,000 ft. 



~--~--------~~--~--~--~! 

TABLE Sb: S . I . O. - UNIVERSITY OF Hl\SHINGTON CARBON !HOXI DE PROJECT COOPtRATIVE PROGRM1 
IltD:C:X V AWES AT SELECTED HEIGHTS OVER ?OINT BAP~J{OW, ALASKA 

----
Flask Flask Date Time Altitude Index Av . by Lcc~'t i. 'Jrt 

No. Size Exposed L. S . T. (ft . ) Value Le,·el 

1962 

222 1;8 1. Dec 28 2220 15,000 315.62 Point Barrow 

221 1.8 l. Dec 28 2305 15,000 316.95 316.28 Point Barrow 

223 1. 8 1 . Dec 28 2335 e,ooo 315 . 93 Point Barrow 

224 1. 8 1. Dec 28 235 5 e,ooo 315 . 93* Point Barrow 

226 1.8 1. Dec 29 0020 2,000 316.44 Point Barrow 

225 1.8 l . Dec 29 0040 2,000 317.25 316.84 n • 
• 0 . · Barrow 

* Single value only 



TI..BLE Be: S.I.O. - UNIVERSITY OF HP$HINGTON CARBON DIOXIDE PROJECT COOPERP.TI'.'Z PROGR!!l-1 
INDEX VALUES FOR HA'!'':H1K C~WISE , POI liT BAF.ROW TO N.:·~iE , ,'\LASKi'. 

_., .-., ______ 
Flask r lask P~te 'l'ime Index ,\ver.::'.ge 

No . Size Ex nosed L. S. T. V..Uues I ndex tocat 1on 

1962 

171 1.8 1. Aug 17 2330 309.37 Point Barrow 
172 1.8 1· !'u.:.g 17 2330 309 . 17 309 . 27 Point Bari~O'~ 
175 1. 8 1 . Aue 31 2030 314 . 03 Wai nwright 
176 1.8 1. Aug 31 2030 314. 34 314.18 Wainwright 
180 1 . 8 1. s~pt 1 1730 308 . 86 308.86* Point Lay 

67 1.8 1. Sept 7 1630 310. 51 Cape Thompson 
68 1 . 8 1 . Sl"'"' t 7 1630 310 . 41 310.46 Cape ~"1om~son 
71 1. 8 1 . <. t 8 1930 310 . 31 Littl_ u:omede Island ... 
72 1 . 8 1. Sc . <.. 8 1930 310 . 00 310. 16 Littl~ Diomede Isl~nd 
63 1.8 1 . Sc?t 9 0830 309.48 Ca9a ~rince of Wales 
64 1 . 8 1 . Sept 9 0830 309 . 27 309 . 38 Cape P~ioce of Wal es 

163 1. 8 1. Sept 10 1000 308 . 75 Cape Dougl as 
164 1 . 8 1. Sept 10 1000 308 . 75 308.75 Cape Douglas 
157 1.8 1 . Sept 12 1000 309.06 Cape Uomc 
158 1 . 8 1 . Sept 12 1000 309 . 17 309.12 Cape Nome 

* Singl e value only 



TABLE 9: POINT BARROW, ALASKA, CARBON DIOXIDE PROJECT 

Cgl.: ,). 2' 3 ~ 5 6 7 8 9 10 

Day of Hours of. Observed No. of Recorder Computed Reference Tank Air r.tanometer 
Honth F.ecord Used Sc~tle Compar- Scale Index Index Con cent . 

. D{ff·; isons Factor Diff. No. Index In de p. t~. m. 

1961 
July 10 0300-1030, 1~30-1830 -10.29 29 2.582 -26.57 1~8 339.52 312 . 95 313.26 

2100-2400 
11 0000-0100, 0330-1700 - 9.86 32 -25 . ~6 313.94 314.47 

2000- 2100 
12 0800-1030, 1130-2230 - 10 . 87 38 -28.07 311.~5 311.4~ 
13 0000-2230 -10.26 43 -26.49 313.03 313.36 
1~ 0030-0230 -10 . 2~ 7 -26.44 313.08 313.42 
15 1300-2~00 -12.57 20 ~.237 -53.26 10070 364.74 311.48 311 .47 
16 0000-2400 -12 . 52 ~4 -53.05 311: 69 311.73 
... 7 0000-1300 -12.46 29 - ::- ·>: 79 3~ . • 95 312.05 , ., 

1600-2400 2 . 67 14 l J .31 .J,.QOG4 298 . 38 309.69 309.29 .... . 
l.9 0000-1300, 3.15 43 13 . 35 10070 364.74 311.73 311.78 

1600-2~00 10064 298. 38 
20 0000-0930, 1530-2400 3.oe 37 13 . 05 311. 43 311.41 
20 1130-1500 -12.45 8 -52 . 75 10070 36~.74 311 .. 99 312.09 
21 1100- 1130, 0100 - 12.49 6 - 52.92 3U,82 311.89 
21 0000-0930, 1200- 2400 3.20 42 13.56 10064 298 . 38 311.9~ 312.03 
22 0000- 2400 all 3,24 47 13.73 312.11 . 312 . 24 
23 2100- 2400 2.36 4 .1.0.00 308.38 307, 70 
23 0000-2930 -13.13 13 -55.63 10070 364.74 309. 11 308.59 
2~ 2200- 2230 - 13.15 2 -55.72 309.02 308.48 
24 0000-2130, 2300-2400 2.67 43 11.31 10064 298.38 309.69 309 . 29 
25 0000- 2400 2.67 46 11. 31 309.69 309.29 u · 0030-0830, 1700-2330 2 . 57 31 10 . 89 309 . 27 308,78 

-26 oooo, 1600-1630 - 13.00 3 -5s.oa 10070 364.74 309 . 66 309.26 
27 0000-2400* 2.53 36 10 . 72 10064 298 . 38 309.10 308.57 
27 -12.96 10 -54.90 1007) 364.74 309.84 309.47 
28 0000-1530 2,78 31 11.78 1006~ 298.38 310 .16 309.86 

* variable 



TABLE 9: ?OI~TT Bl\R?-.OW , !tLASK.\ c;.?J30N DIOXIDE PROJECT 

Col: 1 2 3 ~~ 5 6 7 8 9 ).0 

Day of Hours of Observed No. of Recordel" Com::;n1ted Reference Tank Air ~1anometer 
Honth Record Used Scale Com par- Scale Index Index Cor.centr. 

Diff . isonG Factor Diff. No. I ndex p .!J . m. 

1961 

July 28 1700- 2400 2.46 14 4.356 10.72 10065 297 . 15 307. 87 307.07 
29 0000-2400 2.39 46 10.41 307. 55 306,70 
30 0000- 2400 2.22 45 9.67 306.82 305 . 79 
31 0000- 0830 3,09 17 13.46 310.61 310 . 41 
31 0930-2200 -13.26 26 4.237 -56.18 10070 364.74 3C8 ,56 307 . 92 

Aug 1 0000-1500 2.72 30 4 . 356 11.85 10065 297.15 309 . 00 308.45 
2 2000- 2400 5.00 8 2.623 13.12 310'. 27 310. 00 
2 0000-1930 -1. 05 33 -2.75 10069 3i2.36 :;oo . 5 309 . 12 
3 093C-lOOO , 1700- 2130 - c .8o 12 - 2. 10 31 ~ . ~0 3J 9.91 
3 0000- 0900, 1030-1200 5, 05 23 13.25 10065 297.15 310, i.f0 310.16 
4 0000- 1030 5 . 51 23 14,45 31l.GO 311. 62 
5 1130-1830 - 1.37 11 -3 . 59 10069 312.30 303.71 308 . 10 
5 0100-1100 4 . 43 20 11.62 10065 297.15 308.77 308.17 
6 1700-1830 -1. 46 4 - 3. 83 10069 312.30 308. 47 307.81 
6 19:)0- 2400 11. 06 10 29 . 01 10077 279.53 308. 54 307 . 89 
7 0000-1430 11.17 25 29.30 308.83 308 . 24 
7 15U'J-2200, 2300 -1.36 11 - 3. 57 10069 312 . 30 308 . 73 308.12 
8 OOOC-2400 8. 47 47 3.374 2S.58 10077 279. 53 308 .11 307.37 

11 1430-1600 8.51 5 28.71 308.24 307.53 
11 1230-1400 , 1630 -1.17 5 -3 . 95 10069 312.30 3'J8.35 307.66 
14 0000- 0100 , 103 J-19~0 -1.22 21 -4.12 308 .18 307.45 
14 013U-lUOU 8 . 37 15 28 . 24 10\177 279.53 3U7 . 77 306.95 
15 153J- 2300 - 1.71 16 - 5.77 10069 312.30 306.53 3) 5.44 
16 0130 , 

1530- 2130 , 220J-2400 - 2 .28 13 -7.69 304 . 61 303.10 
16 0000- 010') , 0200- 1330 8.29 31 27.97 10077 279 . 53 307. 50 306.62 
17 0000- 1400 , 1430 8. 78 29 29 . 62 30 ·.~ ,i. 5 3()8 .63 
17 21~2-2330 2.46 6 2.185 5.38 6074 298.99 SJI;,., :-.7 :J C ~\.91 



T~LE 9: POINT BARROW, ALASKA , CARBON DIOXIDE PROJECT 

Col: 1 2 3 ~ 5 6 z c ~ lQ 
Day of Hours of Observed No. of Recorder Computed Reference Tank Air Manomet er 
Month Record Used Scale Compa!'- Scale Index Index Concent. 

Diff . i s ons Factor Diff. No . Index p . p .m. 

1961 

Aug 18 O:l00-1930 3.71 37 2.195 8.106 6074 298 . 99 30-7.11 3C6.l5 
18 2100-2400 - 3 . 53 6 -7. 71 10069 312.30 30~.59 303. 08 
19 0000- 0330 - 2 . 82 7 - 6 .. 16 306.14 30~ . 97 
19 01~00-1330 5. 06 20 12.80 ·~· so?~ 298.99 311.79 311.85 
21 170o-2~00 - 2.11 14 2.593 - 5 . 47 10069 312.30 306. 93 305.91 
22 1200-1~00 -1. 03 5 -~.75 307.55 306 . 68 
22 0000-1330, 1~30-2400 3 ,11 ~2 0. 04 607~ 298. 99 307.03 306. 05 
23 0000-llOO , 1530-2400 3.39 ~0 0 .79 307.78 306. 96 
23 1130-15(":1 -1.71 6 -~.43 10069 312 . 30 307. 87 307. ~7 
2~ OiJ00-lC3J 3.67 23 9. 52 607~ 290.99 308 .51 307. 85 
24 1100-1600 -1. 60 6 -~.36 10~69 312.30 3C7.9~ 307.16 
27 1200-1530 -1.71 7 --4.43 I 307. 87 307. 07 
20 1300-2400 -1. 00 1u -4. 67 307.63 306.70 
29 0000-1000 , 1230-2~00 -1. 0~ 4U -4.77 307.53 306 . 66 
30 ooao- 2400 3 . 35 45 C. 69 6074 290. 99 307.60 306. 0~ 
31 0000-2400 3.54 40 9 .1B 300 .17 307.4~ 

Sept 1 OGO:J- 0730 1 1430-2400 3.57 35 9 .26 300 . 25 307 . 54 
1 1000-1400 -1. 6~ 9 - 4 .15 1006~ 312.30 303 .15 307 . 42 
2 0000- 0930 3.90 21 1').11 6074 290 . 9Y 309 .1U 300.57 
5 0000- 0030 . 4.59 43 11.90 10069 312.30 310. 09 310 .75 

0000- 2400 G074 290 . 99 
6 0000-1530 6.20 32 16.20 315.27 316. 09 
7 0200-1030 3.72 10 9. 65 309.6~ 300 . 01 
7 120C-1500 . 1530 -1. 39 (\ 

v -3 . GO 100G9 312.30 300 .70 303. 09 
9 0930-ll30 -1.45 0 -3.7G 300 .54 307 . 09 
9 QlOO, 2200-2330 

0130- 0900 . 1230·2~00 3.56 37 9 . 23 6074 29J . 99 30!3 .22 307.50 



TABLE 9 : POINT BARROW, AL!.SKA, C~ON DIOXIDE PROJECT 

Col : l 2 3 4 5 6 7 e 9 10 

Day of Hours of Observed Ho. of Recorder Computed R~ferenc~ Tank Air t~a:-ometer 
Month Record Used Scale Compa.r - Scale Index -- Index (.;c..:': ant . 

Diff. isons Factor Diff. No . Index p.p.m. 

l961 
9 . 18 308 . 17 Sept 10 0000- 1300 3.54 27 2. 593 6074 298 . 99 307 . 44 

13 14~0-1930 3.76 14 9 . 75 308 . 74 308 .13 
13 1130-11~00 . 2000- 2100 

2400 - 1.40 11 - 3.63 10069 312 . 30 308.67 308.05 
14 0000- 1430 - 1.53 30 - 3 . 97 308.33 307 . 63 
15 0000-0930 , 1200- 2400 - 1.25 43 - 3.24 309. 06 308 . 65 
16 OCJOv- 2400 - 1.25 45 - 3. 24 309. :>6 308.65 
17 0000- 0800 - 1.16 19 - 3. 01 309. 29 308 .80 
lO OOOO- C830 -1.52 19 -3 .~' ' ~ ., -~ . 35 3C7 . 67 
21 1630-2401) 4.20 15 1.468 6 . 1'/ 3755 304 . !>1 3D .68 310. so 
22 000('< )630 . 1000- 2400 4 . 63 41 6 . 8·) 3ll . 31 311.27 
23 0000-1730 , 2200- 2400 ... . 97 38 7 . 3\.: 311. 81 3ll.88 
24 0000-2400 4 . 3J 4C 6.31 310 . 02 310 . 67 
25 OCOC-2400 3 . 00 40 5 . sa 31" . ~9 309 . 78 
25 cvoO- l4oo , 17J0- 2400 5. 67 41 0 . 32 312. 03 313 . 12 
27 0000- 2400 7 . 3.!. 40 l C.73 315 . 24 316 . 06 
20 OC00- 2400 5.60 47 0. 22 312 . 73 313 . 00 
29 0000-2400 5. 22 47 7. 65 312 . 17 312 . 31 
30 0000- 1ll'O 4 .15 23 6 . 09 3lO. GO 310 . 40 

Oct 1 1400- 2400 4.17 18 6 . 12 310 .63 310 . 44 
2 0~00- 2l~CO 4.25 47 6 . 24 310 . 75 310 .50 
3 U0v0- 24:J(J 4 .24 40 6.22 31Q. 73 31.J . S6 
4 0000- 2400 4 . 52 40 6 . 64 311.15 311. 07 
(1 OCOJ- 240J 5. 30 47 7 . 70 31~.29 312.4G 
9 I.H)J0- 2401) 5. 61 48 fl . 24 312.75 313.:)2 

10 00U0- 24oJO 5.70 4G 0 . 49 313 . 00 313.33 
11 ,)(.;Jt.-240:-J 5 . 51 4G 8 . 09 31'2 . ~C 312. 04 
12 ,000-2&J JO 4. u7 46 7 . 15 3 !.: "'(\,) 311:69 
13 O'JOO- l40J 5.46 2(j 0 . 02 3' ' • 0 :: 1" ? S 0 ' 0 



n...,.. -Old ;a ;e ::::::::a • us. 

TABLE 9: POINT BARRmr, ALASKA , CARBON DIOXIDE r ROJECT 

Col: 1 2 3 4 5 6 7 0 9 10 

Day of Hours of Observed No . of Recorder Computed Reference Tank Air Manometer 
f.'jonth Record Used Scco.l e Compar - Scale Index Inde:{ Conccnt. 

Dif f . i sons Factor Dif f . No . I:1dex p . p .m. 

1961 

Oct 14 1200-2400 7.20 23 1.4GU 10 .57 3755 304.51 315. ()0 315 . flG 
15 .JO\JC - •) 000 6 .28 17 9.22 313.73 314 . 22 
1G 0000-2400 7.30 43 10 . 72 315 . 23 316 . 04-
17 OJCJ-1930 6 . 2 ~ 39 9.22 313 . 73 314.22 
10 02J :J- 24J O 7 . 29 4-4 10 . 7'J 315 . 21 316. 02 
19 00 -J0-2400 8. 06 4<.3 11. 83 316 . 34 317 .4-·) 
2 ·" 0!)00-2400 7.3G 40 lJ. :10 315.31 31C. 14 
21 :)(,J0- 24.)0 9 . 15 47 13 . 43 317 . 94 319 . 35 
22 0000-~400 9.91 45 14 . 55 319 . 06 320.71 
23 0000- 0130, 0800- 0930 9 . 16 23 13 . 45 317 . 96 319.37 

1200-2400 
24 0000-1400, 1630-2400 9 . 80 40 14 . 69 319.19 320 . 87 
25 0100-0600, 1100-2400 9.10 36 13.36 317.87 319 . 26 
26 0000- 2400 7,06 47 10.36 314.87 315 . 60 
?~ 0000-2400 7.37 46 10 . 82 315,33 316.17 
28 0030-0830, 1030- 2400 8,06 45 11 . 83 316 . 34 317.40 
29 0000-2400 7.76 44 11.39 315 . 90 316.86 
30 0000-2400 8. 24 47 12 . 10 316 . 61 317.72 
31 0000-2400 8.23 47 12.08 316. 59 317 . 70 

Nov 1 0030-2400 8.09 44 : . 11. 88 316 . 39 317.46 
2 0000-2400 8.41 48 12.34 316 . 85 318.02 
3 0000- 2400 9. 15 47 13 . 43 317 . 94 319.35 
4 0000- 0630, 1130-2400 8.08 38 11 . 86 316 . 37 317.43 
5 1400-2400 6 . 62 19 9.72 314 . 23 314.82 
6 0000- 2400 6 . 81 44 10.00 314.51 315.17 
7 0\.J00- 2400 1.oa 42 10.39 314. 90 315. 64 
8 0000- 0930 7. 04 21 10 . 33 3lt: .• IJI.~ 315.57 



\ 

TAT3LE 9 : POH'T BARROW , ALASK.~ , CARBOH DIOXUE PROJECT 

. Col : 1 2 3 4 
- "" 

5 6 7 8 _3.. ] Q 

Day of Hours 0~ Observed No . of Recorder Com!luted Referr:m~e Tank Air M ~r.0:.·eter 
Month Record Used Scale Coi!'lpar- Seal~ Indax -·--------- Index Ccncent . 

Dif£. isons Factor j)i:ff. No. Index -p.p.m. 

1961 

Nov a 1830-2400 10 . 81 11 1.570 1G.97 3756 297,26 314.23 314.82 
9 0000- 2400 10 . 09 48 17 . 10 314.36 31'+. 98 

10 0000- 2400 11 . 54 48 18 .12 315 . 38 3] 6. 23 
11 0000-2400 11.39 44 17.08 315 . 14 315.93 
12 1330- 2400 11.50 21 18 . 06 315.32 316. 15 
13 0000- 2400 11.10 41 17 • L~3 314. 69 315.39 
14 0000- 09?0 11.21 20 17 . 60 314. 86 315.59 
14 l63~~r )0 12.94 13 1.310 16. 95 314 , 21 314. 30 
25 0030- ). 14.33 29 1.280 10 .34 315.60 ~16 . 49 
27 o:.co-1.::..- ·J , 1700- 2400 12.91 34 1.455 Hl .78 315 . 0'~ 317 . 03 
28 0030-1•.: 30 , 1530-2400 12.72 3!1 10 . 51 315 . 77 316.7() 
29 0000<~4)0 13.10 46 19 . 06 316 . 22 317. 25 

Dec 1 1130- 2400 12.42 25 11. 07 315.33 316 . 17 2 0000- 1130 , 1500-2400 12.52 42 18. 22 315.49 31G . 35 3 0000- 2030 12.61 42 10.35 315 . 61 316 . 51 4 0000- 2400 12.GO 41 13. 33 315.59 316 . 40 
5 0000- 1000 13.11 36 19. 00 316 . 34 317.40 
G OOOO- OG30 , 2130- 2400 13.17 16 19 . 15 316.42 317 . 49 7 0000- 1030 , 2130- 2400 13.34 41 19 .41 316 . 67 317 . 80 0 0930- 24JO 13.10 29 19 . 06 315. 32 317 . 37 
9 0000-050~ , 1200- 1700 12.71 21 18. 4:) 315.75 316 . 6L 10 0130- 0530 , 1230- 1000 12. 6L 18 10.45 315.71 31 5 . 63 12 C000- 0300 , 1100- 2400 12 . 95 41 10. 04 316 . 10 317 . 10 13 1700-2400 13 . 29 ll~ 19.34 316. 60 317 . 71 14 OJOJ- 110 ) 13. 5G 23 19 . 73 31E. 99 318 . 19 16 l J00- 1330 13. 20 0 19 . 32 316. s u 8]7.69 



.. 

TABLE 9 : POINT BARROH , ALI'.SKI~ , CARBON DIOXI DE PROJECT 

Col: 1 2 3 4 s 6 7 0 9 10 

Day of Hours of Cbse%'\·ed l·:o . of ~ecordel' Computed Refer ence ·;ank hir M~ncmeter 

Month Record Used Scal-3 Compar- Scal.e Index Index Con-:cnt. 
Diff. i snns Fact o!' Di::'f . No . Index o.p.m. 

' 1962 

Jan 3 1000-220~ . 230') 12 .72 14 1.52') 2':1 . 61 3756 297 . 2C 317. C7 319. 2G 
4 OO'lQ- 24~C 13 . 52 40 21.90 3J :1.16 320 . 84 
5 OC~0-15~0 14.30 29 23 .29 320. 55 322 .53 
7 0200- 0400 , 050:)-183()* 11 . 37 24 13. 42 315, 60 316 .59 

l 'J 12 :' a-2~GO 0 . 9.)9 23 2.500 -2.47 10071 319. 23 316 . 76 317. 91 
ll 0000-1300 , 1700-2400 0.970 41 - 2 .46 31G.77 317.92 
12 0000- 0030, 1030-1530 

~.700-2400 1 . 034 · ~2 -2. 59 316 . " 1~ 31';" . '~. 
13 OiJ00- 2400 l.OfJ ' . - 2 .5::> 31C. 73 317 . ·; 
14 OC00- 24::>0 0. 95d . J • • •• :> - 2 .39 316 . 05 310. 1)2 
15 0000- 2200 o . e11 43 - 2 . 04 317.19 310.'-13 
16 oooo , 200- 2400 1 . 000 4l~ - 2 .5::1 31!:3 . 73 317. 07 
17 ooo~-C>9oo , 1330- 2400 c . ~9o 30 -2.23 317.00 310.20 
1 !) oovo- oo3u , 1130- 24UO 1.111 43 - 2. 7:3 316 .45 317 . 53 
19 0000- 21WO 1.159 47 - 2 . 92 316 . 31 317 . 36 
20 000~-24.) 0 O. J09 46 - 2 . 02 317. 21 310 . 46 
21 ovo0-2400 O. G27 4S -1. 57 317. 6G 319. 00 
22 0000-1430 , 1COC- 1930 

2100-2330 0. 152 43 - 0 .3 '3 310 . : 5 320 .45 
23 0000- 2400 0. 595 47 -1.49 317 . 74 319.10 
24 OOC0-1330 , 1600- 2400 0. 140 44 - 0 .37 310. 86 320 . 47 
25 OC00- 24JO 0. 203 4G - 0 .51 310.72 320. 30 
2o OJOC'-1000 , 1200 , 

l G3:>-2400 0 . 207 32 - 0 .72 3113 . 51 320 . 04 
27 0000- 2400 0.415 40 -1. ')4 313 .:::.9 319. GS 
2C 0000- 2DO , 2300-2lJ.CJ C. 033 4J - 0. 0 8 319. 15 320 . 02 
29 OuOJ- 053v , 1200- 24·)0 0 . 311 3G - 0 . 70 31C. ~:!; 319 .97 
30 U000-153 J , 1700- 24()0 0. 58[} 45 - 1 . 47 3J.7c'73 ~.:.:J .iS 

ta variabl~ trr!ccs ex~lu~od 



T.I\BLE 3: POINT BARR0.:1 , t;L,".Sl<A , C.\RBON DIOXIDZ PROJECT 

Col : 1 2 3 " 5 6 7 0 9 10 

Day of Hours of Observed No. of P.ecordel' Computed Reference Tank !.ir Mnr1om~ter 

Month Record Used Scale Compal'- Scale I ndex Index c( •!: <..~nt . 
Diff . i sons Factor ~iff . No. l: ndex p.p . rn . 

1962 

Jan 31 0000- 2400 0.682 47 2. 500 - 1 .71 10071 319 . 23 317 . 52 318 . 93 

Feb 1 0000- 0400 , 0600- 0900 
1530-2030 , 2200 , 
2300- 2400 0.548 28 - 1.37 317 .86 319 . 25 

2 0000-1230 , 1600- 2400 0 . 399 40 - 1 . 00 310 .23 319.70 
~ 0000- 2400 0.540 45 - 1.35 317 . 88 319 . 27 
4 0000-2400 0 . 581 45 - 1 . 45 3 .. • 7 ) 319 .15 
5 OOC0- 1300 , 1700- 24 ) 0 . 744 "1 -1. 86 31'.' . '.J.'/ 318 . 65 
6 0000- 2400 0 . 7t;9 45 -1. 90 317. 33 318.60 
7 OC00-1300 , 1500- 2400 0 . 709 44 - 1 . 77 31'1 : 46 310. 76 
0 0000- 2400 0 . 406 44 - 1 . 22 31&. 01 319 . 43 
9 0000- 24CO 0 . 512 44 - 1.23 318. 00 319 . 42 

10 0000- 0900 , 1200-1430 , 
1600-1030 0 . 601 31 - 1 . 50 317.73 319 . 09 

11 1430- 2400 0 . 95C 19 - 2 . 33 316 . 85 310. 02 
12 000~-1400 , 1600-2330 O. C17 44 - 2 . 04 317. 19 318. 43 
13 0030-2400 0. 564 46 -1.41 317 . 02 319 . 20 
14 0000- 1400 , 1700- .!.030 , 

1930- 2400 0. 432 42 -1.08 310 . 15 319 . 60 
15 Ol)O"l- 2400 0. 392 43 - 0 .9C 31C. 25 319 . 72 
16 0000- 17CO 0. 562 34 - 1.41 317. ~2 319.20 
16 1030- 2400 7. 50 10 10 . 75 10073 299. 03 317 . 50 319 . 91 
17 0000- 2400 7.63 47 19.0U 3!7 .9! 319.31 
10 OOC0- 21100 7 . 75 4C 19 . 30 31G. :d 319 . 67 
19 0000- 2400 7 , 60 45 19.20 31C. 03 319 . 46 
20 0000-2t~OO 7 . 61 41~ 19. ~3 3l7, co 319 . 25 
21 OOvv-2400 7.6U 47 19. 20 z; e. v:=! ~l:: 0 1!·6 



Tt-.BLE 9: POUT 9t\RP.OW 1 ALASKA , CI\P~O~~ DIOXIDE PRC\JECT 

Col : 1 2 3 4 5 6 7 c 9 10 

Da~! of Hours of Observar Ho . of Recorder Comouted Refer ence 't'ank Air i'ianomet er 
t-1onth Records Used !lca l e Compa.z-. Scale Index ---·---- Ind-a:: C< .:~ ' :- t . 

Diff . isons Factor Diff . No. I-:.1d.Jx p , p.:n. 

1962 

Feb 22 0000-2400 7.74 47 2.500 19.35 10073 298.83 310 .12 319 . 56 
23 0000- 2400 7 . 57 47 10. 92 317.69 319 . 04 
24 OOOJ-2L~O~ 7.49 46 1!: . 72 317 .49 310 . 00 
25 0000- 24UO 7.54 47 10, U5 317 . 62 310. 96 
26 00')0- 24•:>0 7 . E7 46 19 .17 317.97 319.30 
';.7 000:>- 240;) 7, 36 47 l ::J .4') 317 .17 31~ . 41 
21) 0000- 2400 7,44 43 1~.60 317.37 310 . 65 

Mar 1 OJ; - ·:.jO , 10:l0- 2400 7 • . l 42 1J .52 31 7.29 313. 55 
2 0000-~:400 7 . :.;.9 46 18 . 72 317.49 310. 00 
3 co~c ·24CO 7 . 53 47 13 , 82 317.59 313 . 92 
4 ovo.:- 24vv 7 . 46 47 1J .65 317.1T2 310.71 
5 0800- 2400 7. 72 47 19 .30 3113 . 07 319 . 50 
6 00:>0- 2400 7.55 47 1C, 07 317 . 64 3la . 9o 
7 0000-160::i 7.59 33 13 . ~7 317 . 74 319.10 
0 1600 ,1730- 1930 , 22':10 7.50 6 1~ . 77 317.54 31C. !J6 
9 19v0-1930 , 2100- 2400 7.34 9 10 .35 317.12 313 .35 

10 1100- 2400 7. 03 26 19 . 57 31!3 .34 319 . 83 
11 O:>CJ-21~00 7. 72 47 l <J . 30 310. 07 319 . 50 
12 0000- 0230 , 1730- 2400 7 . 27 19 10 .17 316 . 94 310 .13 
13 0000-2400 7.20 45 10. 00 316 .77 317.92 
14 OOOJ- 2400 7 . 42 47 13.55 317 .. 32 313.59 
15 00v0- 24UO 7 .40 4:.! 1C. 7L~ 317.47 310.77 
l G 0000- 16.30 , 1eo0 7.50 33 18.75 317 .57 318 . 09 
17 1800- 240 .... 7. 52 12 l J . :JO 317,63 310 . 97 
10 U0j0- 24JO 7.50 4i3 1e . 75 317 . 52 310. 33 
19 ODv0-2400 7. 53 4:; 1!3 . 97 317.74 319.10 
2J or,oo- 2400 7,61 47 19 . J 2 317.,'79 319 .16 



TABLE 9 : POUIT BARROi~ , :}LASK.\ , CAPJ>OH DIOXIDE PROJECT 

Col : 1 2 3 4 5 5 7 ,. 
9. l J u 

Day of Hours of Obsarvad ~o . cf Recorder Comput~d ?..ef cr ence Tank Ai r lt~norneter 

l-tont h Record Used Scale Comoar- Scale InJex --·--- Index (;l.l;_r·t;:'C1.: 0 

Diff. i sons Factol" Diff. No . Index !>• '9 •ID• 
-----~ ·---·--- -----

1962 

Har 21 000)- 2400 7.54 45 2 . 500 1.: . ~ s 10073 298 . 83 317. 62 310. 96 
22 00vv- 24u0 7 . 65 40 19 . 12 317 . n~ 319 . 2C 
23 00~0-24C~ 7 .El 45 19. 02 317.79 319.16 
24 o:.;o:>- 150J 7 . 57 30 1C. 92 317 . 69 319. 04 
27 17v'J- 223o 3.43 12 8. SC l ':l06U 309 . 04 317 . G2 313 . 96 
20 CJJC- 09GC , 2':: 30- 2400 3.27 23 D. l C 317.22 31!.3 . 47 
29 0000-1430 , 1~~0-~400 3 . 34 4') e . 35 317.39 310 . 60 
30 OOOCt- ; 400 3.42 39 c . S5 317 . 53 313 . 92 
31 oo:.c. - 24co 3 . 39 46 0 . 45 317 . 49 31J . OO 

AT)r 1 iJ000- 2400 3 . 45 47 ~ . G2 317 ~6G 319 . 00 
2 OOJ0-24~0 3.32 45 c . 3o 317. 34 31~ . 61 
3 UlJ00-200C.•., 2330 3.45 43 0 . 62 317 . 56 319 . 00 
4 OCO:l-24~0 3.1G 47 7 . 90 316 . 94 310 . 13 
5 (;'0vv-2000~t 2200- 240::> 3 . 45 45 (! . '33 317 . G7 319 . 02 
6 0000- 240') 3 .49 4€ 0. 73 317.77 319.14 
7 000::>- 240:) 3 . 52 4G n. Jo 317.84 319.22 
0 OOu0-2200 3.56 43 8 . 90 317.94 319 . 35 
9 ooco. C230-24'JO 3 . (19 43 9 . 73 310. 77 320 .36 

1C OOOv- 2400 3 . 54 41) 0 . 05 317 . (!9 319 . 20 
11 000'1- 090·) ' 1100-1600 

1700- 2:)0') , 2130 3 . 39 57 0 . 4c1 317 . 52 31n . o3 
12 0000-24J(J 3. Go 40 9 . 00 318. 04 319 .47 
13 00::>0-2400 3.40 4') n.1o 31? . 74 319 .1~ 
14 OOC0-~93J 1 1730- 24-00 3.51 32 a . 7.! 317 . J 2 319 .20 
~5 0000- 1430 , 1700- 2400 3 . 57 44 0 . 93 317. 97 319 . 3'J 
16 OO:> C- 24')C 3 . ':2 46 9, ·: 5 3J C O':l 319o53 
17 GJC :l- 2 !~ 00 3 . 5G 45 C. 9D Z~?. ~IT ~-, , .,-•• L. , ~;, 



.. 

T.\ELE :J : POINT DhRROW , :,L:.SK.\ ' c;JrnON DIOXIDE PROJECT 

Col: 1 2 3 4 5 5 7 f 9 10 

na~· of Hours of Obse:"'Ved No . of Re.:oruer Conputed Reference Tank Air t·t~nom~'ter 

Mont h Recor d Used Scale Compat~- Scale It:Gex Index C0.1 ~~-' 1: . 

Di~f. i sons Factor Diff. No . Index p.p .m. 

1962 

Apr 18 0000- 2400 3 . 70 48 2 . 500 9 . 25 10068 309 . 04 3] 8 . 29 319 .77 
19 0000-1000 , 1800- 2400 3.65 33 9. 13 3: 8 . 17 319 . 63 
20 0000-1530 , 2000- 2400 3 . 53 40 8. 83 317.87 319 . 26 
21 0000-2400 3 . 56 45 8. 90 317 . 94 319 . 35 
22 0000- 2400 3.71 46 9. 28 318 . 32 319 . 81 
23 0000-0900 1700- 2400 3.64 33 9 .10 318 . 14 319 . 59 
24 0000-1100 , 1300 

1530- 2400 3 . 75 .. , 9 . 40 318. 44 319. "" .. 
25 0000- 1630 , 1930- 2400 3 . 8 ~ ~: .:1 9 . 50 3lt3 . 54 320 • . a 
26 0000-1530 , 1900- 2400 3 . 72 43 9 . 30 318.34 313 . 33 
27 0000- 1530 , 1800- 2400 3 . 94 44 9.60 318 . 64 320. 20 
28 2100-2~00 3 . 53 4 8.83 317 . 87 319 . 26 
29 0000- 1200 3 . 91 27 9. 73 318 . 02 320 . 42 
30 0130- 0930 , 1830- 2400 6 . 14 28 15 . 35 6078 302 . 81 318 .52 320.05 

Hay 1 0000-1800 6.34 37 15 . 85 318 . 66 320 . 22 
2 1200- 23X 6.12 20 15 . 30 310. 11 319 . 55 
3 0000- 1600 , 1830- 2400 6 . 10 44 15 . 25 318 . 06 319 . 49 
4 0000-2400 6. 22 46 15 . 55 318.36 319 . 86 
5 OC00- 13JO , 1500- 240:> 6.46 45 16 . 15 318 . 96 320 .59 
6 0000- 2400 6 . 26 47 15.65 318 . 46 319.98 
7 0000- 153:> , 1800-2401) 6.33 44 15 . 95 318.76 320 .34 
8 C000- 1530 , 1700- 2400 6 . 26 46 15 . 55 310 . t~6 319.96 
9 0000- 2400 6.26 41 ~ 15.65 316 . ' ~6 319. 9a 

10 0')00-2400 6. 33 45 15. 83 316. 64 320 .20 
11 oooa-16JO , 1{330- 2400 6. 35 44 15 . 88 318.69 320.26 
12 OOOv- ?400 6.32 45 15. 8::> 3J d,o1 320 -16 
13 ooo:.- 24J il 6 . 31 47 15. 78 '::, , rr : ;c_ ._· ~ 

'- -



, -=-'_.._... __ - ... 

TP.BL.E o. ;; , PO:!:NT BAP .... ~C:~ , .:\LA~ I<.". , CAP~ON DIOXIDE PROJECT 

Col : 1 2 3 4 5 f) 7 () 9 10 

Day of Hours of Ol' s erved No . of Recorder Computed Reference Tank Ail' l~i":.rv,.,r+~r 

Month Re.:orJ Used Scala Con,pc:.r - Sc~le ! ):.J.ex Index Cv!~· :<;::'..: . 
Diff. is(Jns Factor Diff . No . Index p.p . m. - -

1962 

May 14 0000- ')300 , 1200- 1500 , 
1000-2 1 ~CO 6. 17 25 2.500 15. 43 6078 302 . 01 319. 24 319 . 71 

15 0000- 15C•O, 1700- 2400 6 . 29 45 15.73 318. 54 32 ) . 08 
16 OCO'J- 0600 , 1130-1COJ , 

18C0- 240J 6 . 2G 36 15.!35 318. 46 319 . 98 
17 C000- 1500 1 1700- 1800 G. 27 34 15 . 50 310 . 49 320 . 02 
18 lOOC- 2400 6. J l ll 15 . 03 3l7.84 319.22 
19 0020- 0830.; 1.900- 2300 6 , 19 25 15. 48 318. 29 319 . 77 
20 0 0~:1-2400 6 . 17 48 15. 43 317 .24 318. 49 
21 OO J0- 1500 1 1030- 2400 6 . 37 42 15. 93 318 .. 74 320 .32 
22 0000- 1430 , 171.)0- 2401) 6 . 10 44 15 . 45 3'.0 . 26 319 .74 
23 OJ00- 1530 , 1730- 2400 6.19 45 15. 40 31~ . 2 9 319 . 77 
24 Ou•JC- 2400 6 . 37 46 15 . 93 310 . 74 320 .32 
25 0000- 2400 6.29 47 15. 73 310 . 54 320 . 08 
2G OOO:i- 1100 , 1700- 24JO 6 . 26 37 15. 65 310 . 46 319 . 9a 
27 0000- 24 JO 6. 40 47 l G. •)O 310. 01 320 . 41 
28 0000- 1030, 1700- 240i.) 6 . 30 3G 15. 95 318 . 76 320. 34 
29 OOOJ- 1330 , 1630- 2400 6. 23 43 15 . 58 310. 39 319 . 99 
30 0000- 2400 G. 24 4G 15. 60 310.41 319 . 92 
31 QQ,)O- Xl30 , 103)- 20.)0 €.57 23 16.43 319 . 24 320 . 93 

June l 1000 , 1200- 1530 6 . 12 9 15, 30 310 .11 319 . 55 
1 10 :J~ -24:JQ 7.74 12 19 . 35 3757 299 . 38 313.73 32C. 31 
2 (J J0)- 143;) , 2200- 2400 7. 69 3L~ 19 . 23 3l:J ,G7 320 .24 
3 OOC0-240:) 7 .70 l!,7 19. 45 310. 83 32;) .43 
4 C~OC-24:J 7 . 79 45 19. 47 311 . '35 :20 . t~S 
5 0000-09~0 7. 0 1~ 19 19 . 6.) 3.! t -~0 320~61 
G 093') - 233 ) 7 . ~4 27 18.us 3 ~ ·~ ·· ~ - -. ""' ... ""' - .. . . : ) 



T/I..BLE 9 : POINT BARROi-1, ALASKt. , CARBON DIOXIDE PROJECT 

Col: 1 2 3 4 5 6 7 8 9 10 ---
Day of Hours of Observed No . of Recorder COID?Ut~d P.efe:..,ence Tank Air Hanometar 
Month Record Used Scale Com":>:J.r- Scr~le I ndex Index Cr.rr.CEl!lt • 

Diff. iso-.~s F:ctcr o.:.ff . No . Index p. J . ·:1 . 

1962 

June 7 0000-2400 7.66 44 2.500 19 .15 371)7 299 , 38 318. 53 320.06 
0 0000-2400 7 . 93 48 10 . 83 319.21 320,89 
'3 0000-2400 0 , 29 46 2L.73 320 . 11 321.99 

10 0000- 0630, 1130-1530 7 , 99 22 19. 90 319. 36 321. 08 
11 1130-2330 0,43 26 21. 08 320 .46 322 . 42 
12 0000-·2400 7,54 48 1 J . us 31:3.23 319.?0 
13 0000-2400 6,'32 46 17 . 05 316.43 317 , 51 
14 ::- o~c- -: · ·0 6,79 47 16 . 98 316 .36 317.42 
15 0000- :.. -· 7,05 1~7 1'1 • .33 317 ' 01 3J.8 . 21 
16 0()0~-£ 1 : _ ') 6.96 4!3 17 . 40 316 . 78 317 , 93 
17 0000- 1!.:30 ' 19:)0-2400 7.51 40 18 .7!3 31C.l6 319 . 61 
10 0000- 110() , 1430- 2400 7.65 42 . 19 .13 310.51 320 , 04 
19 0~00-1400, 170C- 2400 6,50 43 16 .25 315,63 316,53 
20 0000- 2400 6.27 46 15.67 315. 05 315 , C2 
21 0000-2400 7.14 45 17. {1 5 317.23 310.40 
22 113J- 240:J 7. 32 25 18. 30 317.60 319 , 03 
23 OOu0- 1000 , 1700- 2400 7 .35 35 18.30 317.03 310 .24 
24 0000- 2400 7.14 48 17. 85 317.23 310, 40 
25 OC•00- 240v 6 . 9 ~ 45 17 . 45 316, 83 317,99 
26 0000- 2200 7 , 05 45 17 . 63 317 , 01 310, 21 
27 :lC00-2400 7 . 03 45 17 . 50 316. 96 310, 15 
2n OJ00- 2400 7. 02 40 17 . 55 316. 93 3B .11 
29 0000- 240') 7. 00 4g 17.50 316 . 30 310, 05 
30 0000- 2480 6 . 52 45 16.30 315.6C 316,59 

July 1 0000-24CO s . n3 47 14.57 313.95 314 . 40 
2 ~000-l:J30 , 1300-2400 6 . 73 44 16 , 83 31G, 21 317, 2IJ 

3 0000-2400 6 . 82 4'' u 17 ,. 05 8.i.:J 1'"3 317.51 



.. 

Tl\BLE ~: POINT BARROW , .\LASI<'\ , CPJffiON DIOXIDE PROJECT 

Col : 1 2 3 4 '5 5 7 " !) lJ . 
Day of HOU!"S of 01:-scrved l!o . of Recorder Co:nputed R~fere-:1c~ Tank /\ir f!~r.cm~t«:r 

~~onth R..!cord Used Scale Com par- Scale IndE:x Index Co:'!.-:.o!nt . 
Diff . isons Factor !>iff. no. Index p . p .m. 

-- ·-------
19C2 

July 4 0000-13C<) , 1600-24'JO 6 . 51 '•2 2 . 500 16.23 3757 299 . 38 315. 66 316.57 
5 000(.;- 0500 , 0730- 2400 €.52 44 16 . 30 315. 60 31G . 59 
6 OCOC-24~0 s . G2 44 14. J 5 313 . 43 313. 05 
7 Q)CJJ-093~ , 1 <J 3u-24~o 6 . 22 31 15 . 55 314. 93 315 . 68 
0 OOCI0- 2400 5.37 46 13 . 43 312 . ::'1 313. 09 
9 CCI)0- ~:. 3 o ~ . 9t; 1 ~ 14 . 95 314. 33 314. 95 
9 0900- 1500 , 163C- 24•)C G. 5'3 2•J 1G.4C 2427 297 . 64 ~ -.4 . 12 314.69 

11) 0000- 0900 , 17:J0-::~4 ;C F> . 55 35 10 . 3 _:· .n 31'~ . 57 
11 cc::>::- 24):.! c . 3: 45 15. : 5 : .3 . 59 314 . 04 
12 CvCC-2400 G. 21 4~ 15.53 313.17 313.53 
13 01CO- 'J90I) , 11'>.}-24')0 5 . 93 45 14 . .... 2- 3.!2. 47 312 . Ge 
14 CvOC- 24JO 5. 44 4a 13 . 6J 311.24 311. 10 
15 01)')0- 240\1 5. :~2 47 14.55 312. 19 312.34 
1~ OC~::>-1"01 , 12'"JC- 2400 4 . !31 45 12 . ) 3 3u9. G7 309 . 27 
17 CCJC.-~330 , 12CJ-24-0v 3 . L6 43 9 . 65 307 . 29 306 . 37 
10 0000- 24JO 3 . 97 4::1 9 . 93 307 . 57 31)5 .71 
19 000~-240 ·) 4 . 44 47 11.1:.' 300 . 74 30C.l3 
20 u00U- v900 , l GOv- 2400 4 . 26 33 10 . 55 3 ('~ .29 307 . 59 
21 0U00-24:'l0 C. 25 4!:l 15 . 53 313 . 27 313 . €5 
22 OJ00- 2400 5 . 07 40 15.1: 312. ')2 313.11 
23 OOOG-1330 , 1700- 2400 5.n 42 14.52 312 .16 312.3') 
24 (;000-1030 , 2231-2400 5.39 24 13.4!3 311.12 311. 03 
25 OuO.;-lL3:J . 1G30- 2030 5 . 7G 31 14.4(1 312 . 04 312.16 
26 0~30-24vl) s.os 31 12. 63 310.27 31C• . 'JO 
27 00 :0 0-24\JC 4 . 92 4:3 12 . 3~ 309 . 94 309. 60 
2iJ OJOJ- 24Jv 3 . 9(.: 41) 9 . 75 307 t~9 306 . 49 
29 o::oo- o40t1 . 1C3J- 24:)0 4.93 35 12 . 33 30S.S7 30'j . G3 
3'J oo.;Q- 24Jo 4. 9:> 47 12.25 ~"'~ lQ ~0!'1 .54 
31 oor.~-2400 c:. ""' 4 .., 12.50 "'•" , .. ~ " (\ ['4 



TABLE 9 : POINT Bf.RRO'·~ , f.Ll.SK/1. , c:~ON DIOXIDE ?ROJECT 

___s. 2 3 4 5 6 7 8 9 10 --
Day of Hours of Observad No . of Recorder Com~uted Roference Tank Air 11anomet er Month Recor d Used Scal e Conpar• Sc;:tJe Index Ind~!c C':..r1r.ent • 

Dif=. iso~1s F~ctor !>iff . No . I · .·~cx .. P · ~'(.:r. . 

19G2 

Aug 1 0000-240() 4, 913 47 2.500 12. 40 2427 297. G4 310 . 04 309 . 72 
2 OC:>::J- 2400 4 .1r. 47 10 .45 30U , 09 307 . 34 
3 00()0-2400 3 . 7G 42 '3 . 40 307. 04 30G . OC 
4 0')0()-240:1 3 , G9 47 ~ . 23 306 . 07 305, C6 
5 000:.J- 24'JfJ 4 . ~0 4~ 10 .45 3 0!~ . 09 307 . 34 
6 •))\J0- 24CJ 3 . (.. 5 47 9 . 53 3 :17. 27 306 .34 
7 0')~· 0-2400 3.57 47 ~~ . 93 306 . 57 305. 49 
e 0"')~-240~ 3 . 0:1 4 £3 9 . 75 3t: 7 , 39 306 , 49 
9 . ' ... J- 240i) 3 , (j,' 47 9 , 2_ 30G , 11.1. 305. 02 

11 J J-1J00 3 , J 5 22 7. 53 305. 7.'.' 3C3 , 91 
12 (· . -.~v-240•/ 4.Sc 47 11. ~5 3C!.l . ~J 30G , 32 
13 rJJJJ -1l:3\l, 22Xl - 240'J 3.713 37 9 .4"' 307 . :.>4 3D6 . 0G 
14 C')J0- 1530 2.55 31 ~ G . 3tJ 304. 02 302,30 
15 143-i- 2400 - 0 . 3G 19 - 0 . 90 2426 307 . 50 306 , 70 305. 55 
15 OC00- 0COO, 103U- 2400 - 'J . 77 44 -1. 93 305 . 67 304,39 
17 OC.J0- 1330 34 - J .73 306 . 07 305. 1?6 
17 210u- 2400 -1.11 G - 2 . 7U 3756 310.16 3J7.3 'J 30G ,4B 
1C o::o::>-2400 - ') .76 45 -1. 90 30C . 26 3(J7 , 55 
19 G000- 241.10 -c.co 4!3 -1.50 30~ .66 30~ .04 
20 OuOCJ- 2400 - 0 . 41 40 -1. u3 309 . 13 3J ... . 61 
21 OC.OJ- 0('3f) , 12')0-1230 , -o.ss 33 -1 . 30 300 . 70 3CC .10 

173C- 24,j0 
22 OO•)Q- 2400 - 0 . 59 4[' -1.~~ 30C . GO 30C . J6 
23 o:::o J-2~0:) - 0 . 40 48 - 1 . JO 309 .1G 308 . 65 
24 G000- 2400 -o. so 47 -1. 25 3or . 91 30C , 34 
25 0000-2400 - 0 .77 47 -1, 93 301).23 307. 51 
27 OOO::l- 240\:l - 1 . 11 45 - 2 . 7:: 307 . 3':! 3~G . 4C 
28 0000- 2400 - 0.94 48 - 2 . 35 3G7,81 307 . 00 
29 0000- 21ZO -0. 68 43 -1.70 ~,_. ... L, ~ ~07 .79 



- ----\ 

TAELE 9: POINT BP.!tf{OH , AL~SKA , CA!'-BON DIOXID:S P~OJECT 

Col: 1 2 3 L~ 5 6 7 e 9 10 

Day of Hours of Observed Ho. of Recorder Co:nputed Reference Tank A.i.~ l1c~<'.,Pter 

Honth Record Usad Scale Compar- Scale Index It.u~ :~ C<. :-1.:; ..::1t . 
Diff. isons Factor Djff . No. Index p . p .m. 

1962 

Aug 31) 1800-2400 -1. 03 15 2.500 -2 . 57 3756 310.16 307.59 30n , 73 
31 0000- 2400 - 0 . 98 42 - 2.45 307 . 71 30.3 . 88 

Sept 1 0::>00- 2400 - 0.78 48 - 1 . 95 308.20 307.48 
2 0000- 2400 - 0.94 48 - 2.35 307.81 30'/,00 
3 0000-2400 -0. 95 48 -2.38 307.78 306 . 96 
4 0000-1630 - 0.40 33 - 1 . 00 309,16 308.65 
6 1200- 2300 - 0 . 66 21 -l.SS 308 . 51 307. 85 
7 16.J0-1900 ··0.57 7 -1.43 308 . 73 308.12 
8 1600-1900 - 0 .41 47 -1. 03 309 . 13 308.61 
9 0000- 2400 0.98 47 2.20 2 .'2.36 312,55 

10 000~-0600, 1930-2400 0 . 44 22 1.10 311. 26 311.21 
11 0000-2400 - 0 .48 48 - 1.20 308 . 96 308 . 40 
12 0000-2400 - 0 . 16 48 - 0 . 40 309. 76 309 , 38 
13 0000- 2400 - 0.11 48 - 2.75 307,41 306.51 
14 0000- 2400 0 . 17 48 0 .45 310.61 310 ,41 
15 0000-1301) , 1600- 2400 0 ,18 42 0 . 45 310. 61 310 ,41 
16 OOOO- C600 , 0830- 2400 0 . 36 44 0 . 90 311. 06 31.) . 96 
17 0000- 2400 - 0.44 48 -1.10 309. 06 308 , 52 
18 OOu0- 1330 , 1600-24UO 0 .73 43 1.83 31! .()9 312 . 09 
19 0000- 240:-l - 0 . 24 44 - 0 . 60 309 .56 3J9 , 13 
20 0000- 1230 - 0 . 31 25 - 0 ,78 309 . 38 308.91 
21 l 330- 24JO - 0.40 18 - 1.00 3)9,16 308,65 
23 0000- 2400 - ') . 14 48 - 0 . 35 30S. 81 309 . 44 
24 0000- 1:lOO , 163: - 2400 o.os 36 0 .13 310 . 29 310 . 02 
25 OOOJ- 1400 O. •J 3 29 ') . 08 310. :'4 309,96 
25 143.:>- 2400 l.J.9 19 2. 98 2426 307 . 60 31C,S•l 31Ll, 38 
26 OJ )·) - 2200 1. 13 44 2 . 813 3~ .':\ I,,.. ~.".(' .. ?.5 



TABLE 9: POHTT BARRO\v, ALASKA, C~RBON DIOXIDE PROJECT 

Col: 1 2 3 4 5 - ----·- ------------ -·-· ..§____7 8 9 ----·- -·-- - - ±9 
Day of Hours of Observed No. of Recorder Com-puted Reference Tank Air Manometer 
Month Record Used Scale Com par- Scale Ir>de>r __ ... .. _ 

Ir>.d.") ,_ G.::-,:\: ::t . 
Factor i sons rae tor Dif f . No. I;.d~~ ~ . p . m. 

1962 

Sept 27 0000- 2400 1.23 46 2 , 500 3 . 08 2426 307 , 60 310 , 68 310.50 
28 0000- 1700 1.32 37 3.30 310.90 310.77 
2~ 0830-2400 1.23 27 3 . 08 310.G8 310 , 50 
30 0000-0300 , 0600-1200 

1530- 2330 1.21 36 3.03 310.63 3!0,44 

Oct. 1 0000- 1030 , 1530-2400 1.57 37 3 . 94 311. 54 311 . 55 
2 0000- ?.l.H' J 1.66 48 4.15 311.75 311. 80 
3 0000- l... "' 1830- 2400 1.58 38 3. 95 311. 15 '=l11.56 .. 
4 Ol: JO- l v• Jo, 1730-2400 1.64 34 4 , 10 311. ·,o ::Ill. 74 
5 0930 , 1~ 00-1230 2.27 21 5.67 313.27 313 , 65 
5 1300- 15;:3 0 , 2230-2400 0.23 11 0.58 2400 310,Q~ 311, 57 311.58 
6 0000- 1300, 1730-2400 0. 11 44 0,27 311.26 311.21 
7 0000- 2130 0.02 44 o.os 311.04 310.94 
8 0000- 1230 o.oo 25 o.oo 310.99 310.88 
9 1700- 2030 - 0.34 8 - 0 . 85 310.14 309.84 

10 0100- 2400 - 0 . 11 46 - 0. 28 310 . 71 310 . 54 
11 0000- 0900 , 1100-2400 0. 16 45 0.40 311.39 311.36 
12 0000- 2400 0 . 15 47 0 . 30 311.37 311,34 
13 0000-2400 0. 24 48 0.60 311.59 311. 61 
14 0000- 1400 , 1600- 2400 0. 16 44 0. 40 31.1 . • 39 311.36 
15 0000-2400 0 , 32 47 o. ao 31:.13 311.85 
16 0000-1JCO 0 . 21 21 0 . 52 311.51 311.51 
18 1400- 2400 4.12 19 10. 30 10071 301.63 31J. ~C! 3 312 . 02 
19 oooo- :leoo , 1230- 2330 4 . 25 40 10 . 62 31:2.25 31~.41 
20 0000-12CO , 1430- 2400 4.55 44 11 .38 313 . 01 313 , 34 
21 0000- 2400 4 . 88 48 12 . 20 31~ -~:1 314. 34 
22 0000- 0930 , 2200- 2400 4.74 24 11.85 3:...:: ~(] S.i.3 . 91 



Tl'JJLE 9: POINT BARROW. ALLSK:'.. • c:JWON DIOXIDE P~OJECT 

C-::>1: 1 2 3 ~ 5 6 7 3 9 10 

Day of Hours of Observed No. of Recorder Computed Reference Tank Air ~ancmeter 

Month Record Used Scale Compar- Scale Index Index c .,-,•;ent. 
D!ff . isons Factor Diff. No. Index p.p .m. 

1962 

Oct 23 0000-2~00 ~.92 ~8 2.500 12.30 10071 301.63 313.93 314.46 
24 0000-1800 ~ . 86 36 12.15 313.78 311.1. . 28 
25 1530- 2400 ~.96 17 12.40 314.03 314. 58 
26 0000-2~00 5.09 48 12.72 314.35 314. 97 
27 0000-2400 5.86 48 14.65 316.28 317.32 
28 0000-2400 4.98 48 12.45 314.08 314.64 
29 0000-2400 5.97 48 14.92 316.55 317.65 
30 0000-2400 6.14 47 15 . 35 316.98 318 .• 18 
31 OOu0-2400 5.74 48 14.35 315.9El 316. 96 

Nov 1 0000-0100, 0930-2400 5.71 32 14.28 315. 91 316.87 
2 0000-2400 5.68 48 14.20 3=5. 83 316.77 
3 0000-2400 5.72 48 14.30 315.93 316.90 
4 0000-2400 5.73 ~8 14.32 315 . 95 316. 92 
5 0000-2400 5.58 48 13 . 95 315.58 316.47 
6 0000- 2400 5.61 47 14.02 315.65 316 . 56 
7 0000-2400 5 . 43 48 13.58 315.21 316.02 
8 0000-0200, 0930-2~00 5.18 34 12.95 314.58 315. 25 
9 0000-1~00 5.08 28 12.70 31~ . 33 31~.95 

10 1200-2400 5.47 24 13.68 315.31 316.1~ 

11 00')0-2400 5.63 48 14. 08 315.71 316 . 63 
12 OOOU- 0300 , 0800-2400 5. 58 39 13.95 315.58 316 . 47 
13 0060- 0930 . 1500-2400 5. 52 38 13.80 315.43 316 . 29 
14 0000-241)0 5.98 47 14 . 95 316A 58 317.69 
15 0(;00-2400 6.26 48 15.65 317. 20 318 . 54 
16 0000-2330 5.94 44 14.85 316 . 48 317.57 
17 1130-2400 5. 64 25 14 . 10 315.73 :ns . 6s 
18 0000- 240U 5.59 48 13.98 315.~1 : .. 16, 51 
19 00:};J-24J:::l 5.39 45 13.48 3:.5 .. 11 ~=:~~o 



T!WLE 9: POINT BARRO'J , ALASKA , CARBON DIOXIDE PROJECT 

Col: 1 2 3 4 5 6 1 a 9 10 

Da~· of Hours of Observed No . of Recorder Computed Refe:::-ence Tct!k Air Mt!n ... "llretar 
Month Record Used Scale Cotr19ar- Scal e Indax Index C-.;ncent . 

Diff. isons Factor Diff. No. I ndex p . p.m. --
1962 

Nov 20 0000- 2400 5. 36 49 2. 500 13 .4~ 10071 301.63 315. 03 315 . 00 
21 OO:JC-1430 5. 55 30 13.88 :nS.51 316.38 
22 1400- 2400 5.63 20 14 .~8 315.71 316.63 
23 OOO':!- l9C'O 5. 56 39 13 . 90 315 . 53 316.41 
24 09J0- 24 Ji) 5 . 83 30 1'~. sa 316. 21 317 . 24 
25 OJCJJ- 2400 6 . 05 48 15 . 12 316. 75 317 . 90 
26 0" -240~ 6.55 43 16.3f. 318. 11 319 . 43 
27 U-. .. ..: 400 '' • sa 48 16. ':5 318.08 319. 52 
28 00 J.'-130ll , 17CC-2400 5 .32 41 lS . ~.;G 317.43 318. 72 
29 o:::.<: ·- 24C·:J €.17 48 15 .42 317. 05 31 8.26 
30 OOt. ... - 24JO 6.10 48 15 . 25 316 . 88 318. 05 

Dec 1 ooou- 24Jv 6 . 07 4!3 15. 18 316 . 01 317.97 
2 C000- 24i.>O 5.79 48 14.47 316.1::> 317.10 
3 0000- 24')0 6 . 23 43 15. 58 317.21 318.46 
4 0000-2400 6 .78 46 16 . 95 310 .50 320.13 
5 0000- 2400 6 . 93 44 17. 32 318;95 320 .. 58 
6 0000-1330 6 . 55 20 16 .30 318. 01 319.43 
6 1430- 2400 1.32 14 3 . 30 10072 314.00 310 . 10 319.64 
7 0000- 0900 , 1230-2400 1.70 42 4 . 25 ' . 319.13 320 . :30 
0 0000-2400 1.33 45 3.32 318 . 20 319.66 
9 000Ll- 240U 1.13 &J7 2. 02 317.70 319. 05 

10 0000- 2400 1.10 IJO 2 .75 317.63 310.97 
11 0000- 24C.O 1. 03 40 2.58 31.7 ,46 318.76 
12 0000-2400 o.oo 40 2.20 317 . 00 310. 30 
13 00 0:>- 2400 0 . 93 4~ 2. 32 317. ?.0 310.44 
14 0000- 1230 , 150~-2400 O. Q3 44 :2 . 'H3 31G . J~ 31C. !.S 
15 000~-241J'J 0. 79 45 1 .9 :3 3.i.G .u; .:J _l.· . 03 



TABLE 9 : POPJT B/~OW , ALASKA , C.A..RBON DI OXI DE PROJECT 

Col: 1 2 3 It 5 r 7 (. g 10 ~ - --
Day of Hours of Observt!d No . of Recorder Computed Ref·-:r cnce Tank Air l-1anom~tcr 

lionth Record Used Scal e Compa!'- Scale Index Index Concent . 
Diff . i sons Factor Diff , 1:o. :ndcx p . p .m. 

1 3C2 

D.ac 1~ GJ:l~-21t J~ o. 77 4': 2.500 1 . 92 10072 314 . 88 31G , OO 317 . 9€. 
17 OJ00- 2400 ') . 77 42 1 . n 316 . r;~ 317, 9C 
! C 0'10?- 1 J':J') , 153(' - 21 .. (/Q 0 . 70 3:! 1. 75 :n6 . 53 317 . 75 
19 uC00- 1130 o . c5 24 2.12 317 . :K' 318.20 
20 0:)/')0- 1330 , 140') , 

153J-21~JO 0 . ':: :!. 46 2.·n 316 , 9') 31u. oe 
21 uv)0- 24JC 0 . £') tt : 2 . 25 317.13 313 . 36 
22 0010- 24'}() a. n) 41J 1. 75 316. 63 317.75 
"~" , ... 0;~~-24C 1 . 7 '2 'l7 1 . ... -. 3l(" . r:~ • . 1 
24 vOOu- 24JO c. "' : 46 2 . 4. 317 . 33 3.1. . ... ) 
25 ·)010-24 10 0 . 9 ~ 43 2.5 ) 317 , 3J 31 .; . 66 
26 OJC)-240: ? .79 4C 1. ':}~ 31<: . ~6 31 . • 03 
27 0000-2400 o . .. 2 tto 2. 05 313 . 93 31C. 11 
2::! 00')0-24')~ l. i'\9 4 '! 2. 7') 317 . 5'1 319. 91 
29 0~•00-133.) ' 1530- 24·)0 1. 01 45 2 . 52 317 . 40 312, G9 
30 UOO:J- 2400 0,79 43 1. 9(1 31G. •3G 31S, 03 
31 vOOC-~4 JO 0 , 91 4 ' ~· 2 . 31: 317 . 2G 31U , 52 

1963 

Jan 1 0~:'~-2 23') 1 . 'J3 4 1; 2.s r. 317 , 46 318 . 76 
3 00)0- 1230 0 . ~ 7 24 2 . 1C 317 . ~G 3Ul.27 
4 0000- 2400 1. 07 4G 2. 6J 317 . 56 3U. CO 
5 O'J00-1100 1. 04 23 2 , 1)(1 317 . 40 318. 79 
7 1G3u- 2400 1. 55 15 3. ce 31J . 76 320 . 34 
[I OOOJ-240J 1 . 42 4 :3 3,55 313< 43 319 . 94 
9 oo~o-2•~co 1.16 42 2 . 30 317 . 7?. 319 . 15 

1Q G0~0-24JO 1 . 10 lt :J 2 . 75 317. 63 310 , 97 
11 OC~0-24 JO l.UO 48 3 . 5') 31CJ .::\') 319 . <'!3 



.. 

TABLE 11.: DIUID1AL COURSE OF CARBON DIOXIDE AT POINT BARROH, ALL\SKA 

1963 

MONTH: JANUARY FEBRUARY 

A. S. T. Index H2nomat er Index Manomet er 
p . p.m. p. p . m. 

00- U1 317. 04 319.2 313 . 25 321 . 0 
01-02 317. 96 319.lf. 319.37 321.1 
02- J3 317 . 98 319.4 31~ . 37 321.1 
03-04 317 . 9£; 319 . 4 31.3 . 31 321. 0 
04-05 310. 05 319 . 5 319.19 32U. 9 
05-~6 31J . Olf. 313.5 319.19 320 . 9 
06- 07 310. 07 319 . 5 313.16 32J . 9 
07- 09 317.95 319.4 313.70 . 321. 5 
OC- J9 310. 05 319 . 5 319 . 25 321. J 
09- 10 317.99 319.4 313.22 32v. 9 
10-11 317. 75 319 . 2 319 . 21 3~') . 9 
11-12 317 . 63 31~ . 9 319.19 32J . 9 
12-13 317 . G9 319 . 3 319 . 02 320 . 6 
13-14 31f . 'J7 319.5 319.11 320. C 
14-15 317. 95 319.4 319.14 320 . 0 
15- 16 317. 09 319.3 319. 12 320 . 0 
16-17 317. 86 319.3 31S . 32 321.0 
17- 10 317. C9 319.3 31S.12 32.) . 0 
10- 19 317.92 319. 3 319.10 320 . 9 
19-20 317. C5 319 .3 319.36 321.1 
20-21 317.04 319. 2 319.32 321.0 
21-22 317.94 319.3 319. 22 320 . 9 
22-23 31G. 05 319.5 319.24 320 . 9 
23-24 310.~2 319.4 319 .15 320.9 



! 

TABLE 9: POI~T BfJUtOW, f..L,\SKA , C~~ON DIOXIDE PROJECT 

_£91 · 2 3 4 5 6 7. 3 9 10 

J>ay of Honr'> of Observed No. of Reco:-der Conputed Reference Tank Ai r I:CJ &lome t er 
Honth Record Used Scale Com par- Scale Scale Index Ct:>ncent. 

Diff . i sons Factor Dif~ . no . Index p .p . r.l . 

1963 

J an 12 0000- 0730 , 1600-2400 1.38 32 2 . 500 3.45 10072 314 . 88 318,33 319 . 82 
13 0000- 1100 1. 32 23 3. 30 318 .18 319.64 
13 1930-2400 1.17 9 2 . 92 4278 314. 33 317 . 25 318.50 
14 0000-2400 1 . 34 47 3. 35 317.69 319 . 03 
15 OOOJ - 2400 l.UO 48 3.50 317 . 83 319 . 21 
16 0000- 2400 1.69 48 4 . 22 318.55 32o . oq 
17 C~00-2400 1.26 · ~s 3 . 15 317 . 413 318 , 
18 \000- 2400 1 . 39 ; 3 . 48 317 . 31 :119 . 1. 
19 0\' 00- 2400 1.48 · ~e 3. 09 317 . 42 318 . 71 
20 0000-2400 1 . 58 48 3,95 318. 28 319 . 7!.> 
21 OOOO- CS30 , 0, 30- 2400 1. 07 42 4,68 319 . 01 320 . 65 
22 0000- 2400 1.35 47 3.38 317 . 71 319 . 07 
25 0000-1430 1 . 27 29 3 . 10 317 r 51 318 . 82 
26 1300- 1630 1 . 36 3 3. 40 317 . 73 319. 09 
27 1200-2400 1 . 0i} 24 2.70 317 . 03 318.24 
28 0000-2400 1 . 01 48 2.53 316. 96 318. 03 
29 0000- 2400 0. 98 48 2 . 45 316 . 78 317 .93 
30 00!)0- 2400 2. 13 47 5. 32 319 . 65 321.43 
31 0000-2400 1 . 90 40 4. 75 319 . 00 320. 73 

Feb 1 0000-1200 , 1700- 2400 2 . 07 39 5. 18 319 . 51 321.26 
2 0000-2400 1 . 93 47 4 , Q3 319.16 320 . 03 
3 0000-2400 1 . 87 40 4. 68 319.01 320 .65 
4 0000- 2400 2 . 23 48 s. so 319.91 321. 75 
s 0000-2400 2. 54 4C 6. 35 320 . 61) 322 .60 
e 0000-240') 2 . 47 40 6. 10 32C . Sl 322. 40 
7 !).)00-2400 2,43 47 6.03 320.!.,; 3?.2~36 



TABLE 9: POINT BARROW, ALASKA, CARBON DIOXIDE PROJECT 

Col: 1 2 3 4 5 6 7 ~ 9 10 

Day of Hours of Observed No. of Recorder Comput~d Reference Tank A b ... Mfln0matP.r 
Honth Record Used Scale Compar- Scale Scale - - - lr."l· " CC. t·· ~·· : i: . 

Diff. isons Factor Diff. No. Index p .p.m. 

1963 

Feb 0 0000-2400 2.27 a.e 2.500 5.67 4278 314. 33 320 . 00 321.06 
9 0000-2400 1.09 4~ 4.73 319 .. 06 320. 7}. 

10 0000-2400 2.21 40 5.53 319.06 321.69 
11 0000-2400 2.09 40 5.23 319.56 321.32 
12 0000- 2400 1.79 46 4.48 310. 81 320 ~ '~1 
13 0000-2400 1.73 46 4.32 310 . 65 320.21 
14 0000-2400 1.65 46 4.13 310.46 319.90 
15 0000- 2400 1.57 .. 7 3.93 s1a.26 319.71J 
16 0000-2'•00 1.9:> 40 4 . 75 319.00 320 .73 
17 0000-2400 1.69 ~0 4.23 310.56 320. 10 
10 0000-2400 1.45 47 3.63 317. :3 319.37 
19 OOOJ-2400 1.46 4C 3.65 317. 93 319.39 
20 0000-2400 1.70 45 4.25 310.50 320.13 



TABLE 10: MONTHLY AVERAGE CONCENTMTimt OF CI\RBON DIOXIDE IN AIR BY INFRARED ANALYSIS 

Month No . of Average Manomet er 
Co:Tipari;ons Air I~qex p . p.m. 

1961 

July 806 310 . 52 310.30 
Augus t 746 307 . 80 306 , 99 
Sept ember 815 310,10 309,79 
Octo~•E'r 1151 314. 56 315 . 35 
Novol'!"~or 696 315 . 39 316 . 24 
DecemLer 397 316 . 11 317 . 12 

1962 

J anuary 1039 317 . 69 319.04 
Fel:n·.::-.ry ll99 317 . 75 319 . 13 
M<.lrch 1073 317 . 56 318. 88 
April 1228 318. 02 319 . 44 
~ay 1235 316.45 319. 97 
J uno ll75 317.73 319 . 09 
J ul y 1323 312 . 02 312 . 13 
A~ust 1218 307. 63 306 , 78 
Sept:e;nber 1143 309 . 44 308. 98 
Oct,b!i'r. 1lil 312.74 313.01 
Nover.-.L~r 1235 316 . 00 316,98 
December 1396 317 . 32 318 . 59 

1963 
January 1078 317 , 88 319.27 February* 938 319 , 20 320 . 88 

* Average taken over 20 days 



~~-~~~-.~-~--------------------------~~---------------------

TABLE 11: DIURNAL COURSE OF CARBON DIOXIDE AT POitfT BARROj,i , ALASKA 

.ill!. 
MONTH : JULY AUGUST 

SE~Tt;t-'3ER 

A.S . T. * Indax Manometer Index Manometer Index Manometer 
p. p.m. p . p. m. p.p . m. 

~01 310.76 310. 6 308 . 03 307 .3 310 . 48 310 .3 
of .. o2 310. 18 309. 9 300 . 20 307. 5 310 . 6~ 310 . 5 
02-03 311 . ~2 311.~ 300. 21 307. 5 31C. 65 310 . 5 
03- 04 311.~0 311.~ 308. 73 303 . 1 310 . 77 310 . 6 
04-05 311 . 5~ 311.6 309.22 308. 7 310 . 90 310. 0 
05- 06 311.25 311.2 309 .2.0 300 .7 310 . 80 310. 6 
06- 07 311.24 311. 2 309 . 15 308 . 7 310.81 310. 7 
07-08 311.28 3ll. 2 309 . 39 308. 9 310 .75 310 . 6 
08- 09 311.07 311.0 309 . 12 308 . 6 310 . 04 310 .~ 
09-10 310. 93 310 . 9 308 . 22 307 . 5 311.10 311. 0 
10-11 310 .74 310.6 3CC . 32 307 . 6 310.72 310. 6 
11-12 310.59 310 .4 300 .34 307.7 310 . 76 310 . 6 
12-13 310. 82 310 .7 307 . 06 307.1 310 . ~1 310 . 2 
13-1~ 310 . 79 310. 6 307 . 63 aoc, .a 31C. CO 310 . 4 
1~15 310.42 310.2 307. 91 307. 1 31() .~() 310 . 3 
15-16 310.~2 31<' . 2 307.70 3(1 6. 9 31:'1 . 0~ 310 . 7 
16-17 310.54 31C.3 307.47 305 . 6 310 .55 310. 3 
17-10 309 .73 309 . 3 307.59 306 . 7 310 .77 310. 6 
10-19 309.87 309 . 5 307.15 306 .2 310 . 60 310 .~ 
19-20 309 . 62 3J9 . 2 307.37 306. 5 310. 36 310 . 1 
20- 21 310 . 13 309 . 0 307. 06 3C7.1 310 . 06 309 . 7 
21-22 310. 55 310 . 3 307.36 306 . 5 310 . 13 309 . 0 
22-23 310 . 39 310.2 3:)7 . 33 306 .~ 310 . 67 310. 5 
23-2~ 309 . 99 309.7 307 . 0~ 306 . !1. 31~ .79 310 . 6 

* Alaska Standard Time 



TABLE 11: DIURNAL COURSE OF CARBON DIOXIDE AT POINt BARROW, ALASKA 

1961 

MONTH: OCTOBER 

A. S. T. 

00- 01 
01-02 
02- 03 
03-04 
04-05 
05:-06 
06- 07 
07-00 
08- 09 
09-10 
10-11 
ll-12 
12-13 
J.3-14 
14-15 
15-16 
16-17 
17-10 
10-19 
19-20 
20-21 
21-22 
22- 23 
23-24 

Index Manometer 
p.p.m. 

314. 73 315 . 4 
314.73 315 . 4 
314. 75 315 . 5 
314.74 315. 5 
314.72 315.4 
314. 67 315.4 
314. 05 315.6 
314.69 315.4 
314.94 315.7 
314.61 315.3 
314. 83 315.6 
314. 05 315 . 6 
314. 61 315.3 
314.63 315.4 
314.87 315. 6 
314.59 315. 3 
314. 65 315. 3 
314. 46 315.1 
314. 60 315 . 3 
314.74 315. 5 
314. 64 315.3 
314. 79 315.5 
314.53 315.2 
314. 64 315.3 

NOVEMBER 

Index 

315.53 
315.61 
315.56 
315.59 
315.66 
315. 26 
315.62 
315 . 50 
315. 60 
315.74 
315 . 00 
315. 95 
315. 59 
315.78 
315 . 62 
315.46 
315.45 
315. 65 
315. 60 
315. 62 
315.70 
315.46 
315.57 
315.52 

l~anometer 

p.p.m. 

316.4 
316.5 
316.5 
316.5 
316 . 6 
316.1 
316.5 
316.4 
316.5 
316. 7 
316. 8 
317. 0 
316.5 
316 . 7 
316. 5 
316.3 
31.6 . 9 
316. 6 
316 . 6 
316 . 5 
316. 6 
316.3 
316. 5 
316.4 

DECE~ER 

Index Manometer 
p . p.m. 

315 . :38 317. 0 
315. 95 317 . 0 
315.33 317. 0 
316. 07 317 . 1 
315 . 93 316 . 9 
315. 96 316.9 
316. 15 317 . 2 
315. 22 317 . 3 
316. 22 317. 3 
316. 04 317.0 
316.44 317 . 5 
316.31 317.4 
316. 01 317. 0 
316 . 00 317.0 
315. 93 317.0 
315 . 91 317 . 0 
315 . 03 316. 8 
317. 90 319.3 
315. 97 317. 0 
315. 99 317.0 
3lfi. 04 317. 0 
316. 22 317.3 
316. 02 317. 0 
316 . 20 317. 2 



TABLE 11: DIURNAL COURSE OF CARBON DIOXIDE AT POINT BARROW, ALASKA 

1962 

MONTII: JANUARY 

A. S.T. Index Hanometer 
p. p. m. 

00- 01 317. 74 319.1 
01-02 317. 01 319.2 
02-03 317.75 319.1 
03- 04 317.71 319.1 
04-05 317.74 319.1 
05-06 317.66 319.0 
06- 07 317. 65 319.0 
07- 00 317.56 310. 9 
C0- 09 317.65 319 .0 
09-1J 317. 09 31Y. 3 
10-11 317.49 310. 2 
11-12 317.59 31€3 . 9 
12-13 317 . 53 310.9 
13-14 317 . 43 310. 7 
14- 15 317. 57 310. 9 
15-16 317.60 310 . 9 
16-17 317 . 4~ 31B.7 
17-10 317.33 310. 6 
10-19 317.4C 310. 7 
19-20 317. 63 319.0 
20-21 317 . 51 310. u 
21- 22 317. 63 319 . o 
22- 23 317.6!3 319. 0 
23-24 317 . 79 319.2 

FEBRUARY 

Index Hanometer 
p. p.m. 

317 . 79 319.2 
317 . 74 319 . 1 
317 . 79 319.2 
317 . ~2 310. 2 
317 . 71 319 . 1 
317.79 319.2 
317. 04 319 . 2 
317. 06 319 . 3 
317. 91 319 . 3 
317. 00 319 . 3 
317 . 65 319 •. 0 
317 . 76 319 . 1. 
317 . 69 319. 0 
317. 74 319 . 1 
317 . !}6 313. 3 
317. 01 319 . 2 
317.72 319 . 1 
317 . 71 319 . 1 
317 . 55 311'3 . 9 
317.70 319 . 1 
317.79 319 . 2 
317 . 06 319.3 
317 . U7 319.3 
317 . 94 319.2 

MARCH 

I~dex M~nometer 

p. p. m. 

317 . SO 319. 0 
317.50 310. 9 
317 . 60 319 . 0 
317 . 64 319.0 
317.70 319. 2 
317. 00 319 . 2 
317.76 319.1 
317 . 75 319 . 1 
317.79 319.2 
317 . 75 319 . 1 
317. 64 319. 0 
317 . 75 319.1 
317 . 63 319.0 
317 . 63 319. 0 
317 . 6~ 319. 0 
317. 63 319. 0 
317. 52 319. 0 
317 . 59 310. 3 
317 . 45 310. 0 
317. 61 318. 9 
317.50 3113 . 9 
317.59 31D. 9 
317. 50 310. 9 
317. 65 319 . P 



1962 

MONTH 

A. S.T. 

00-01 
01-02 
02-03 
03-04 
04-05 
05-06 
06-07 
07-08 
00-09 
09-10 
10-11 
11-12 
12-13 
13-14 
14-15 
15-16 
16-17 
17-10 
10-19 
19-20 
20-21 
21-22 
22-23 
23-24 

TABLE 11: DIURUAL COURSE OF CARBON DIOXIDE AT POINT BARRO\~ , ALASKA 

APRIL 

Index Manometer 
p.p .m. 

317. 91 319 .3 
317.97 319.4 
318.01 319.4 
318 . 03 319 . s 
318.10 319. 5 
318.15 319 .6 
318.16 319 . 6 
318.21 319.7 
318 . 01 319.4 
317.94 319 .4 
310. 07 319 . 5 
318 . 03 319. 5 
317. 90 319 .4 
317. 93 319 . 3 
317. 09 319 . 3 
317.94 319.4 
317. S1 319. 2 
317 . 77 319.1 
317 .70 319 . 1 
317 . 91 319 . 3 
318. 02 319.4 
313 . 09 319. 5 
310 .17 319.7 
310 .10 319 . 5 

!lAY 

Index Manometer 
p. p.m. 

318.64 320. 2 
310. 68 320 . 3 
318. 66 320 . 2 
318 . 75 320 . 3 
318.75 320 . 3 
318,72 320.3 
318. 65 320.2 
318. 80 320 . 4 
310.72 32u.3 
318.52 320 . 1 
310. 53 320 . 1 
310. 43 319. :3 
313. 30 319. 9 
310. 29 319 . 8 
318.27 319 . n 
318. 29 319 . 0 
318. 21 319 . 7 
313.10 319 . 5 
310.13 319 . 6 
310 . 21 319.7 
31Q. 34 319 . 8 
310. 47 320 . 0 
310. 56 320 .1 
310. 62 320 . 2 

JUNE 

Index ~1anometer 

p. p.m. 

317.57 318. 9 
317.81 319. 2 
317. 05 319 .2 
317.66 319 .Q 
317.98 319 · '· 
317.71 319 .1 
317. 97 319 .4 
317. 03 319 .2 
317.71 319 .1 
317.63 319. 0 
317 . 66 319 .Q 
317 . Gs 319 . 2 
317 . 66 319 . 0 
318. 00 319.4 
317. 96 319.4 
317. 70 319 .1 
317.59 31£! .9 
317.29 310.6 
317 . 50 313 . 0 
317.41 318. 7 
317.24 310. 5 
317.34 318. 6 
317 . 30 318. 6 
317.03 31G. 2 



1962 

f10NTH : JULY 

A. S.T. Index 

00-01 312.62 
01- 02 312. 47 
02-03 313. 11 
03T J4 312 . 64 
04- 05 312. 62 
05- 06 312. 50 
06- 07 312.24 
07-00 312 . 25 
00- 09 312. 10 
09- 10 311 . :16 
10-11 311 . 62 
11-12 311 . 60 
12-13 310 . 96 
13-14 311. 11 
14-15 310. 94 
15-16 31~ . 94 

16-17 31 (). 93 
17-10 311. 2C 
1G- 19 311. 23 
19- 20 311 . 3~ 

20- 21 311. 22 
21-22 311 . 31 
22- 23 311. 53 
23-24 311. 59 

- . 

TABLE 11: DI URNAL COURSE OF CARBON DIOXIDE AT POINT BARROW, ALASKA 

AUGUST SEPTE!~BER 

Manomet er Index !4unomct er lndex Manometer 
D· ? · m· p . p .m. o. p.m. 

312. 9 307. 01 307. 0 309. 07 309 . 5 
312.7 307 . 66 306. C 309 . ~6 309 . 6 
313 . s 307 . 53 306 . 7 310 . 0U 30'3 . 0 
312. 9 30&. 14 307 . 4 310. 51 310. 3 
312 . 9 307. 54 306 . 6 310 . 0() 30:J . 7 
312 . 7 307 . 72 3UG . :J 310 . 01 309 . 7 
312.4 30 .3"0 307. 6 310 . JJ 3JS • ..; 
312 . 4 307 . 69 306 . 9 309 . ) 5 309 . 6 
312. 14: 307. 70 306 . 9 310 . 13 309 . 0 
312. 1 307. 72 3::>6 . 9 3C3 . S1 309 . 6 
311. 6 307 . 22 3~5 . 3 3 '::~ .~9 303 . 7 
311. 6 3G7. 14 3"'5. 2 309 . 7J.. 309 . 4 
310 . B 3~7 . 17 3vG. 2 3C;~ . S'J 303 . 1 
311. 0 317. 01 306 • .:: 3"9 . '/! 303 . 3 
310 . C 307 . 29 3J6 . 4 3::i9 . 61 309 . 2 
310. 0 307. 02 31)6 . ll 3Q9 . 67 309 . 3 
310 . ':3 307. 24 3"6 . 3 3~9 . 20 30C. !l 
311.2 307 . 76 30'6.9 300 . 74 303 .4 
311.2 307 . 74 3J6 . :i 309 . 91 309 . 6 
311.4 307. 75 3J6. 9 3U. O:J 3~9 .7 

311. 2 3 :) ~ . 70 30~ .1 310. 07 3C9 . 0 
311. 3 30 t: . 44 3()7 . 8 310 . 26 31o .o 
311. 5 30~ . 07 307. 3 310 . 31 31~ . 1 
311. 6 307.44 306 . 6 310 . 1)1 309. 7 



TABLE 11: DIURNAL COURSE OF CARBON DIOXIDE AT POINT BAP~OW, ALASKA 

1962 

MON'rn: OCTOBER NOVEMBER DECEMBER 
---

A.S.T. Index Manomet er Index Hanometer Indej~ Mancm~ter 

p. p . rn . p .p .m. p. p. m. 

00- 01 312. 00 313.1 315.55 316.4 317.34 31R~') 
01-02 312. 32 312.5 315.69 316 . 6 317. ?:.j. ~1'3 •. 5 
02-83 312 . 03 313.1 316.11 317.1 317. 25 3J.8. ~) 
03-04 312.55 312. D 316 .17 317.2 317.3f, 3l [L, C 
04-05 312 . 03 313.1 315 . 20 317.2 317. % 3:.:J •. O 
05-05 312. 9~ 313 . 3 316 .10 317.2 317. 45 3lO. t.: 
06 - 07 312.91 313 .2 315. 1~ 317.2 317. 3!:> 31C. 7 
07-08 312. 61 312. g 316 . 13 317.1 317. 3<3 31D.7 
00- 09 312 . 04 313 .1 316 . 22 317 .3 317. 40 310. 7 
09-10 312. G2 313 . 1 316 .13 317.1 317. )~ 318.J 
10-11 312. 97 313.3 316 . 1J 317 . 1 317.;20 3l.i •• s 
11-12 312.43 312.7 315 . 01 317 . ') 317 , '1~ 2El 3 
12-13 312.75 313.0 315. 06 316.8 317 .2•: 3l.L. J 
13-14 313 . 34 313.7 315 . 96 316. 9 317 ~~'+ 3lU. !i 
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15-16 313 . 23 313 .6 315. 80 316 .7 315. 08 310. 1 
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