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MAUNA LOA CARBON DIOXIDE PROJECT
REPORT NO. 1
June 1, 1961
A Summary of Reference Gas Analyses with Applied Physics Corporation

Infrared Gas Analyser No. 58 at Mauna Loa Observatory, Hawaii
March 27, 1958 to December 22, 1960

I. lIntroduction

This report presents a summary of measurements of the concentration of
carbon dioxide in specially prepared mixtures in nitrogen gas. The measurements
were obtained at Mauna Loa Observatory, Hawaii by personnel of the U.S. Weather
Bureau under the direction of Mr. Jack C. Pales. The procedure follows that used
at the Scripps Institution of Oceanography, La Jolla, California as described in
Research Report No. 1, October 15, 1958, and Research Report Nos. 2 and 3, June
1, 1961 (referred to hereafter as "Report I", "Report II", and "Report III").*

Index values proportional to concentration have been calculated from
observed differences in scale readings obtained using analyser No. 58.

The data are assembled in tables which follow this text.

II. Tebles 1.end 2.

Data are presented in chronological order for all gas mixtures (called
"reference gases") compared during the period of this report. Entries in columns
1, 2, 3, and 4 of Table 1 are taken from original Reference Gas Data Sheets listed
by number on the right side of column 8. Entries in columns 1, 2, 3, and 4 of
TablelZ are taken from daily atmospheric Carbon Dioxide Data Sheets listed by
date in column 9. Entries in columns 5, 6, and 7 of both tables have been cal-
culated with the aid of Tables 3 and 4.

In Table 1 data are assembled only for days on which the gas analy;ér was
calibrated by comparing one or more pairs of reference gas standards reserved for
this purpose. Index values are computed solely on the basis of the calibration
for that day as expressed by the recorder scale factor listed in column 5.

* Coples may be obtained from Dr., Charles D. Keeling, Scripps Institution of
Oceanography, La Jolla, California.
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In Table 2 data are assembled for days in which no calibration was made.

Index values are computed on the basis of an average or estimated calibration
expressed by the daily recorder scale factors given in Table 4.

| From March 27 to November 15, 1958 single comparisons were obtained almost
every day in which the equipment operated. In Table 2 these are combined to form
averages of not more than 15 comparisons each. (Only the single comparisons
appear on the original data sheets.) The recorder scale factor for each combined

set has been selected as that which applies for the date midway through the periocd

averaged.
III. Recorder Scale Factor - Table 3.
A. Definition

Adopting the procedure used in Reports I, II, and III, the recorder scale
factor is defined as the scale difference which would be obtained for two refer-
ence gases having an index difference of 18.00 p.p.m. (parts per million of
carbon dioxide in nitrogen). For example, on April 3, 1958, Tank 428/ and Tank
4287 with an index difference of 15.25 p.p.m. had an observed scale difference
of 14.83 p.p.m. The recorder scale factor is therefore:

14.83 x %*53-222952 = 17.50
The selection of a factor 18.00, although arbitrary, was originally convenient
because it was the index difference for the two priﬁciple calibrating reference
gases at Scripps. For the sake of consistency this usage ié continued here,
although it may appear somewhat eséteric to those unfamiliar with its blessings.
B. Calculation of Three Mutually Compared Tapks ("Tank Iriangle")

The following has been adopted as the standard presentation when two ref-

erence gases with final assigned index values A and B ("primary standards") are

each compared to a gas, X, without such assignment:
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Standard Compared Observed Scale No. of
Tank No. Tank No. Difference Comparisons
A X X~-A a
B X X -8B b
A B y#* (a or b)*

Where Y= (X - A) - (X -B) = (B - 4).

The symbol* indicates a calculated value. The number of comparisons
assigned to Y is a or b, whichever is smaller.

The above format has been exactly followed for Tank Triangles involving
Tanks 4284, 4287, and 4297. For other combinations of tanks, B versus X is
placed before A versus X in order to preserve chronological order. As an aid to
reading, the comparisons and calculated values of a given group of three tanks
are set off in the table by boxes.

C. Determination of Lundex Differences

Index Differences in column 5 which were obtained from index values of the

serarate tanks are as follows:

277 W8+ AR 345.84 - 305.78 = 40.06
4277 VS w51 345084 i .310007 = 35077
A2T1 we. 1244 345.84 - 314.34 = 31.50

The index values quoted above are based on comparisons at the Scripps

Institution of Oceanography, as follows:

At SI0O Before Use At SIO After Use Weighted
Tank -at Maupa loa at Mauna Loa
No. No. of No, of No. of
nd Com I Compariso
4277 63 345.84 - - 63 34584
4297 - - 49 305.78 49 305.78
6051 10 310.04 52 310.12 62 310.07
73“'— 375 314-0 3[4- - = 375 3140 34

Except for the index of Tank 4277 which appears in Report II, all the
above data are taken from Report III.
The index difference used in Table 3 for Tank 4284 versus Tank 4287 is not

based on comparisons at Scripps but rather on an intercomparison with Tank 4297
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versus Tank 4277 which took piace between February 22 and September 20, 1959
(See Table 3a). Because the average scale difference for Tank 428/ versus Tank
4287 was 16.22, while the recorder scale factor based on Tank 4297 versus Tank
4277 was 19.14 the computed index difference for Tank 4284 versus Tank 4287 is:

18.00 _ 155
16\22x19014 1525

IV. Daily Recorder Scale Factor - Isble 4.

Interpolated values of the recorder scale factor for the period from
April 13 to November 22, 1958 are presented in this table. From April 13 to
September 3, 1958 a leaking detector cell in the analyser caused a persistent
decline in recorder sensitivity. In order to compute daily recorder scale factors,
a linear drift is assumed between days (shown by underlined values) in which the
recorder scale factor was directly determined.

Because of a higher recorder scale factor on July 5 than on May 21, contrary
to the prevailing decline, and because the analyser operated for only a few days
between these dates, the value for May 21 was used for the period May 21 to May
25 rather than an interpolated value. Lack of a calibration between August 8
and mid-September, when the analyser was repaired, leaves in doubt what factor
to use from August 8 to 15 and August 29 to September 3. Therefore, a constant
factor is again adopted. Because the calibration on November 6 does not agree
well with calibrations on November 22 and after, interpolation is adopted for
this period. During the period from November 22, 1958 until December 22, 1960
the recorder scale factor was found to be reasonably constant. The factor 19.24,
the average of all data in the above period, is used as the daily recorder scale
factor for the entire period of the report commencing with November 22.

V. Reference Gag Substandards - Table 5.

In this table index values are assembled for Tanks 4297, 6051 and A-17 ag

calculated in Table 1. The assigmment of standard tanks has been altered from

that originally adopted in order to make the best use of the data obtained at
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Scripps.
The comparisons obtained at Scripps on tanks originally assigned as primary

or span tanks but used as secondary tanks in this report are as follows:

At SIO Before Use At SI0 After Use Weighted
Tank —=at Maupa Loa —4at Maupa Loa _Average
No. No. of No. of No., of
Comparisons Index _  Comparisons Index _ _  Comparjgsons Index
428/, 32 308.80 34 308.97 46 308.93
4287 14 293.80 12 293.62 26 293,72
A-17 i B 310.09 - - 21 310.09

Index values obtained before use at Mauna Loa appear in Report I for Tanks
428/, and 4287, in Report II for Tank A-17. The values obtained after use at
Mauna Loa appear in Report III. Only the first set of comparisons after use at
Mauna Loa are quoted for Tank 4287. Additional comparisons at Scripps made a
year later do not agree well with the index falue obtained soon after the tank
was returned to Scripps and are omitted.
Comparing these data with those in Section III-C, it is evident that Tanks
?4284 and A-17 were less well determined at Scripps than Tanks 4297, 6051, and
7344, Therefore the latter have been raised to the status of primary standards,
while Tanks 4284 and A—l7 have been degraded to the status of secondary standards,
Tank 4277 is the only span tank well determined at Scripps. In order to obtain
a reliable value for span Tank 4287 the following procedure is adopted in this
report:

1. The index difference between 4284 and 4287 was determined to be 15.25
p.p-m. (see Section III-C).

2. Index values for Tank 4297 were calculated in Table 5 from comparisons
with Tanks 4284 and 4287 assuming the index for Tank 428 of 308.93 as determined
at Scripps, and an index for 4287 consistent with step 1l.:

308.93 - 15.25 = 293.68

The average index for Tank 4297 was computed to be 305.62.
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3. In order to yield the Scripps index for Tank 4297 of 305.78 the index
values for Tanks 4284 and 4287 must be raised by:
305.78 - 305.62 = 0.16
Making these corrections:

Tank 4284 = 308.93 + 0.1
Tank 4287 = 293.68 + 0.1

o O

For Tank 4284 this corrected value agrees well with that obtained in Table
6 during March, 1959 when Tank 4284 was used as a working tank (index of 309.16).
The corrected value for Tank 4287 is used to compute an index value for Tank 4286
on April 19, 1958 (see Table 1).

Index values are assembled for Tank A-17 based on comparisons with all

three primary tanks. The final averages are:

No. of
versus 4277 and 4297 227 310.25
versus 4277 and 6051 239 310,33
versus 4277 and 7344 422 310.37

The agreement is satisfactory and indicates no serious discrepancies
between the assigned values of the primary tanks. The value based on Tank 4297
appears to be too low. However, an even lower value would result if Tank 4297
had been determined from Tanks 4284 and 4287, as shown in Table 5.

In Table 5 index values are also assembled of Primary Tanks, 4297 and
6051 compared with each other and with Tank 7344. The agreement with assigned
index values is satisfactory in all cases, a proof that no serious discrepancies
exist in the assigned index valueé of the primary tanks.

VI. Index Values of Working Tanks - Iableg & and 7

In Table 6 are assembled the index values for working tanks (i.e. tanks

compared with air samples). Index values are taken from Tables 1 and 2. The

weighted averages computed in this table are reproduced in Table 7 together with
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index values based on comparisons at Scripps. Final weighted average index
values based on both the Scripps and Mauna Loa data are given in column 10
of Table 7 for use in computing index values for air.,

During March, 1959, Tank 4284 was used as a working tank. The index
values so determined (see Table 2) are used to compute an average index value
independent of that obtained in Section V. For purposes of computing air data,
the index for Tank 4284 will be used as recorded in Table 7 where the data of
Table 6 is combined with the Scripps data in the same manner as for other
working tanks. The index value obtained (309.01) is in satisfactory agreement

with the value deduced in Section V (309.09).



Table _.. Reference Gas Comparisons with Analyser No. 28
MAUNA LOA CARBON DIOXIDE PROJECT

Col: 1 2 3 5 6 7 a5 9
(Sub) Observed No. Of Recorder Computed Table and
Standard Compared Scale Compari- Scale Index Computed Sheet Date of
.__1;5nk_§g;__Iﬂnk_ng‘__nitie:nnse; —sSons Factor Difference  Index So. apalvels
RDEN_LOJ ‘ 1958
428, 4287 ~14.83 9 17.50 - - : Sl | %%ff 3
428/, 4297 -2.98 6 -3.07 305.86 g .9
4297 4285 2.30 4 2.37 308.15 6 1
Span 485
4284, 4R87 -15.77 16 18.61 = = 3 2 Apr. 13
428, 4297 =344 14 -3.33 305.60 5 2
4297 4285 R.79 7 2.70 308.48 & 2
4284, 4287 -15.53 9 18,33 - - § vy Apr. 19
428, 4297 -3.68 8 -3.61 305.32 z 3
4297 4285 2.83 6 2,78 308. 56 6 13
4287 4286 15.53 6 1525 309.09 6 3
4284, 4287 =15.34 8 18.11 - - 3 A Apr. 24
428/, 4297 -3.49 9 =3.47 305.46 5 ik
4297 4286 3.49 8 3.47 309.25 &€ 4
4284 4287 =15.03 7 i M 4 - - 3 5 May 21
4284, 4297 -3.30 8 ~3.35 305.58 g g
4297 4286 3.43 9 3.48 309.26 & 5
4281, 4287 -15.17 11 17.90 - - 3 6 July 3
4,28/, 4297 ~3,29 11 -3.31 305.62 N
4297 4286 Rl 4 . 11 3.37 309.15 6 6
4297 2423 1:21 9 - 307.00 6 6
428/ 4287 -14.39 10 17.08 - - o 2 Aug. 8
428/, 4R97 -3.16 9 -3.33 305.60 5 7
4287 4297 1143 8 12.02 305.70 80
4297 2423 1.13 9 1.19 306.97 £
4297 2426 0.83 9 0.87 306.65 B oy

Page 8



Table J. Reference Gas Compariscns with Analyser No. 28
MAUNA LOA CARBON DIOXIDE PROJECT

ins_?_l < 2 v 2 o 1 8 ]
Sub) Observed  No. Of Recorder Computed Table and
Standard Compared Scale Compari- Scale Index Computed Sheet Date of
sons  Factor Difference Index No,
Span 485 1958
4281, 4287 -15.22 10 18.15 - - S Nov. 6
428/, 4297 -3.51 8 ~3.48 305.45 p 8
4287 4297 12.06 9 ‘ 11.96 305.64 oo i
4297 2426 0.91 ‘| 0.90 306.68 6 8
428, 4287 -16.25 10 19.15 - - 3 9 Nov. 22
42814, 4297 -3.52 14 -3.31 305.62 5 9
4287 4297 12.69 11 11.93 305. 61 59
4297 2426 0.96 9 0.90 306.68 6 9
428/, 4287 -16.31 9 19.24 - - ' 10 lov. 26
428, 4297 -3.51 10 -3.28 305.65 ey |
4287 4297 12.79 12 11.97 305.65 10
4297 2426 0.93 9 0.87 306.65 f 10
4297 2425 1.23 10 1:15 306.93 (10
4284 4287 -16.35 10 19.28 . - ;11 Dec. 9
428/, 4297 -3.48 10 -3.25 305.68 5.7 13
4287 4297 12.85 10 12.00 305.68 % o, 17
4297 2425 1:12 G 1.05 306.83 iy
4284, 4287 -16.32 10 19.21 - - L v Dec. 20-2.
4284, 4297 =3.45 10 -3.23 305.70 S i
4287 4297 12.78 10 11.97 305.65 12
4297 2425 1.30 G 1.2 307.00 (12
4297 4295 -8.09 9 =7.58 298,20 (12
4284, 4287 -16.19 10 19.20 - - 13 Dec. 3
4284 4297 ~-3.48 9 -3.26 305.67 13
4287 4297 12.88 9 12.08 305.76 13
4297 4295 -8.06 11 ~7.56 298 .22 ¢ 13

Page 9



Table 1 . Reference Gas Comparisons with Analyser No. 38
MAUNA LOA CARBON DIOXIDE PROJECT

. 2 3 ] [) 7 9
(Sub) Observed lNo. Of Recorder Computed Teble and
Standard Caom Scale Compari- Scale Index Computed Sheet Date of
'f are S0NS Factx [tare o> No . ‘f@!%ﬁja
LR8L, 4287 -16.32 9 19.25 - - 3 14 Jan. 14
4284, 4297 =3.44 9 -3.22 305,73 b 14
4287 4297 12.87 9 12.03 0a: 11 8 14
4297 4295 -8.10 9 =7.57 293.21 6 14
4297 4292 -10.27 9 -9.60 2956.18 6 14
428, 4287 -16.30 9 19.22 - - 3 15 Jan. 21
4284, 4297 -3.48 10 -3.26 305.67 5 x5
4287 4297 5 8 11.97 305.65 5 15
4297 4292 -10.24 8 -9.59 295.19 6 15
4284, 4287 =16,50 11 19.49 - - 3 16 Feb. 22
4284 4297 -3.57 11 -3.30 305.63 5 16
4287 4297 12.96 9 11.97 305.65 5 L6
4297 4292 -10.26 9 -9 .48 2G4.30 © 16
4277 A=-17 -38.33 10 19,34 -35.67 316.17 5 17 Mar. 20
429 A-17 4 .67 10 435 310.13 5 17
4297 4277 43.09 9 - - 3 17
428, 4287 -16.34 8 - - 3 17
4297 2420 1.88 10 .75 307.53 6 17
L2T7 A-17 -38.12 9 19.26 -35.63 310.21 5 18 Apr 3
4297 A-17 L.68 10 o 310.15 5 18
4297 LRTT 42 .92 9 - - 3 18
4297 2420 1.99 9 1.86 307.64 6 18
4284, 4287 -16.26 10 - - 3 18
4284 4287 -16.32 1 19.28 - - 3 19 Apr. 16
4287 4297 12.81 9 11.96 305.64 5 1
4284 4297 -3.55 10 ot O 305.62 5 19
4297 2420 2.01 10 1.88 307 .66 6 19
4297 4283 13.69 12 12.78 318.56 & .19

Page 10



Tabie . Reference Gas Comparisons with Apalyser No. 5
MAUNA LOA CARBON DIOXIDE PROJECT

: 2 3 Y | L 6 y i )
(Sub) Observed No. Of Recorder Computed Table and

Standard Compared Scale Compari- Scale Index Computed Sheet Date of

W song Factor Difference Index No. apelysis
1929

4277 A-17 -37.90 10 19.15 -35.62 310,22 5 20 Apr. 28

4297 A~17 doo 1. 8 443 310.R1 5 20

4297 L2777 42,63 10 - ~ 3 20

4297 4283 13.75 it 12,92 318,70 6 20

428/, 4287 ~-16.18 8 - - 3 20

4284 4287 -15.65 12 18.55 - - 3 21 May 1°

4287 4297 32.36 9 11.9 305.67 5 21

4284, 4297 =344 10 =3.34 305.59 % 21

4297 4283 3. 10 12.84 318.62 r 2]

4297 2418 6.61 9 6.41 312.19 6 21

4277 A-17 ~37.64 11 18.96 =35.73 310.11 5 22 June

4297 A-17 Ll 3 10 4049 310.27 5 19t

4297 4277 42,01 1Y - - 3 22

4297 2418 6.78 10 6.4, 312.22 6 25

428, 4287 -16.08 11 - - 3 20

4284 4287 ~-16,02 10 18.86 - - 3 23 June .

4287 4297 12,52 10 11.95 305.63 £ Yioe

428, 4297 ~3.41 8 -3.25 305.68 5 53

4297 218 =6.84, 10 6.53 312.31 6 3

4297 2423 12.08 9 11.53 317.31 6 53

4277 A-17 =37.13 : 18.81 -35.53 310,31 5 R4, July <

4297 A=17 4. 67 11 4. 47 310.25 5 ?4

4297 4277 41.92 10 - 3 24

4297 2423 126 9 11.64 317.42 & I

4284, 4287 ~16.30 9 19.21 - S 3 i July 8

4287 4297 12.76 13 11.96 305.64 3 25

4284 4297 -3.50 10 ~3,28 305,65 5. @5

4297 2423 1221 10 11 44y 317.22 6 25

4297 ' 4286 11.70 9 10.96 316.74 6 25

Page 1.



Table L. Reference Gas Comparisons with Analvser No. o<
MAUNA LOA CARBON DIOXIDE PROJECT

; 2 3 Sk 5 6 /& A g
(Sub) Observed No. Of Recorder Computed Table and
Standard Compared Scale Compari- Scale Index Computed Sheet Date of
_ sons Factor Difference Index No. _Apalvsls
ﬁgﬂ]x & 85 1_952
4277 A-17 ~38.14 9 19.26 -35.6, 310,20 5 26 July 13
4297 A-17 4.80 10 449 310.27 5 . 2%
4297 4277 il 9 - = 3. 26
4297 4286 11.86 9 11.08 316.86 6 - 26
4284, 4287 -16.15 8 - - k 26
4297 A-17 -37.99 9 19.25 -35.52 310.32 5 27 July 16
4297 A-17 4,.81 8 4.50 310.28 5 27
4297 4277 42 .86 9 - - 3 27
4297 4286 11.93 8 11.16 316.94 6 27
4284, 4287 ~16.24 9 - - 3 27
4284, 4287 ~16.40 8 19.30 - - ¥ 28 July 27
4287 4297 12.80 10 11.94 305.62 5 28
4284, 4297 -3.51 8 -3.27 305.66 g% 08
4297 4286 12.05 10 11.24 317.02 6 28
4297 4285 ~2.73 9 ~2.55 303.23 6 28
4284 4287 =16.31 10 19.13 - - ‘
it A A-17 =37.90 10 ~35.66 310.18 2 % gt
4297 A-17 4.70 10 A2 310.20 529
4297 4277 i2.58 1 = 5 329
4237 4285 ~2.62 9 =2.47 303.31 6399
4284, 4287 =16.38 10 19,4 - - ' :
4287 4297 12:77 10 s 11.83 305, 51 2 ;8 SN
Zﬁgﬁ 4297 -3.78 10 -3.50 305.43 5 30
1 4285 =2.72 6 =2.52 303.26 6 30
4284, 4287 ~16.7 ; % ; : A
4287 4297 ljcgé ig st 11.9] i 3 31 Aug., 22
oY / 13.C 11.91 305.59 5. 53
4 4297 3.62 10 -3.31 ; 5 1
; 75, 0.69 306.47 6. ot

Page 12



Iable . Reference Gas Comparisons with Apalyser No. 2%
MAUNA LOA CARBON DIOXIDE PROJECT

. ) 2 3 & 5 6 7 8 2
zSub Observed No. Of Recorder Computed Table and
Standard Compared Scale Compari- Scale Index Computed Sheet Date of
—Jank No, Tapk No. Difference soms  Factor Difference JIndex No. Apelvsls
Span 485 1959
L4277 A-17 -38.34 8 19.41 =35.55 310.29 5 32 Sept. 1
4297 A-17 4.81 11 446 310.24 5 32
4297 4277 43.22 9 - - 3 32
4297 6074 0.79 9 0.73 306.51 6 32
428/, 4287 -16.38 6 - - 3 32
428, 4287 -16.21 9 19.20 - - 3 33 Sept. 10
4287 4297 12,64 8 11.85 305.53 s 33
4284, 4297 ~3.69 10 -3.46 305.47 5 33
4297 6074 0.76 10 0.71 306.49 6 33
4297 6081 =1.94 9 -1.82 303.96 6 33
4277 A-17 =37.33 G 18.94 =35.48 310.36 5 34 Sept. 20
4297 A-17 474 10 4. 50 310.28 5 34
4297 4277 4R .22 9 - - 3 34
4297 6081 -1.78 9 -1.69 304.09 & 3%
4284, 4287 -16.01 4 - - 3 34
4277 A-17 ~37.46 10 19.04 =35.41 310.43 5 35 Oct. 2
4297 A-17 487 9 4.60 310.38 5 35
4297 4277 Al A1 9 - = 3 35
4297 6081 ~1.65 10 =1.56 304,22 5 35
4297 6067 2.05 8 1.94 307,72 6 35
4277 A-17 =38.11 9 19.28 ~35.58 310.26 ; 36 Oct. 12
4297 A-17 4.83 7 e 5L 310.29 5 36
4297 4277 42,91 10 - - 3 36
4297 6067 2.18 10 2.04 307 .82 6 36
4277 A-17 =37.79 9 19.15 =35.52 310,32 5 t. 2
6051 . A=17 0.30 8 0.28 510335 5 23 il
6051 4277 38.04 10 - S e DO
6051 6067 ~2.33 9 -2.19 307.88 6. 87
51 3759 0.30 8 0.28 310,35 6 37



Isble 1. Referepce Gag Comparisons with Analyser No. .o
MAUNA LOA CARBON DIOXIDE PROJECT

Cols: 1 2 3 & 5 6 7 8 9

(Sub) Observed No. Of Recorder Computed Table and

Standard Compared Scale Compari- Scale Index Computed Sheet Date of

———2apk No, Tapk No, Difference gons  Factor Difference Jndex _No, Apalvsis

Span_ 485 1929

4277 A-17 -37.70 9 19.08 -35.57 310.27 T Nov. 7

6051 A-17 0.27 10 0.25 310.32 P

6051 4277 37.85 10 - - 3 38

6051 3759 0.28 9 0.26 310.33 6 38

6051 4297 -4 .48 9 ~4.23 305.84 5 38

4277 A-17 -37.60 5 19.12 ~35.40 310.44 5 39 Nov. @1

6051 A-17 0.34 7 0. 32 310.39 5 39

6051 4277 32.03 6 - E 3 39

6051 3759 0.36 5 0.34 310.41 6 39

6051 4288 147 6 1.38 311.45 6 39

4277 A-17 -37.93 6 19.18 -35.60 310.24 5 - Nov. 27

6051 A-17 0.36 5 0.34 310.41 5 o AD

6051 4277 37.93 6 - - 3 50

6051 4,288 1.67 6 1.57 311.64 6 40

6051 4297 -4.59 8 =431 305.76 5 40

4277 A-17 -37.39 9 18.90 -35,61 310.23 5.8 Dec. 3

6051 A-17 0.26 8 0.25 310.32 5 41

6051 4277 37.46 9 - - C RO

6051 4288 1.66 9 1,58 311.65 6 4

6051 L2774 ~-8.91 10 =8.49 301.58 6 41

4277 A-17 =37.73 9 19.15 =35.46 310.38 &' i Dec. 10

6051 A-17 0.31 10 0.29 310.36 5 42

6051 Q277 38.05 10 - - 3 42

6051 iR -9.03 8 -8.49 301 .58 6 42

6051 4297 -4, 60 9 ) 305.75 5 42

4277 - A=17 ~38.16 9 19.32 ~35.55 310.29 £ e Dec. 19

6051 A-17 0.25 10 0.23 310.30 ety

6051 4277 38.38 10 - - 43

6051 i) -8.99 10 ~8.38 301.69 £ ds

6051 3753 16.53 9 15.40 325.47 & 43

Page 14



Table 1. Reference Gas Comparigons with Analvser No. 28
MAUNA LOA CARBON DIOXIDE PROJECT

: B 3 R 5 6 /4 2
(Sub) Observed No. Of Recorder Computed Table and
Standard Compared Scale Compari- Scale Index Computed Sheet Date of
sona Factor Differance Index ~Analvals
1929
4277 A-17 -37.67 9 19.07 -35.56 310,28 5l Dec. 28
6051 A"l? 0031 9 0029 310 036 5 M
6051 4277 37.82 11 - - SR T
6051 3753 16.42 9 15.50 325,57 & Tk
6051 4297 -4..50 8 ~4.25 305.82 g% 4
1960
4277 A-17 -37.99 9 19.25 -35.52 310.32 5 ' &5 Jan. 8
6051 A-17 0.31 b & 0.29 310,36 5 15
6051 4277 38,22 10 - - 345
6051 3753 16.79 9 15.70 325.77 € 45
6051 2,18 -3.96 10 -3.70 306.37 6 45
127 A-17 -38.14 9 19.34 -35.50 310.34 5 46 Jan. 16
6051 A-’17 0033 9 0031 310038 5 46
6051 L2717 38.41 il - - T 46
6051 2418 ~4.07 9 -3.79 306,28 & 46
6051 4297 ~4 .67 10 ~4.35 305.72 5 46
4277 A=17 -37.86 9 19.17 -35.55 310.29 5 47 Jan. 30
6051 A-17 0.30 9 0.28 310,35 5 . 47
gggi 427; 38.01 8 - - 347
: 241 -3.96 10 -3.72 306,35 6 47
6051 7361 10.59 8 9.94 320.01 & i it
4277 A-17 =39.57 9 20,02 =35.58 310.26 5 ‘ Feb. 1
6051 A-17 0.25 2 0.22 310.29 Zg Sty
282% %ZZ 39.78 10 - = 3 48
/361 11.02 9 9.91 319.98 6 A8
6051 4297 ~4, .86 9 =40 37 305.70 5. 2k

Page 15



Zable | . Reference Gas Comparisons with Apalvser No. 5&
MAUNA LOA CARBON DIOXIDE PROJECT

Cols 1 2 3 A 5 6 7 8 9
(Sub) Observed No. Of Recorder Computed Tabie and
Standard Compared Scale Compari- Scale Index Computed Sheet Date of
—iil Mo, Tapk No, Difference gous  Faclor Difference  Index No. AL .
Span 485 1960
4277 A-17 ~38.13 11 19,30 =35.56 310,28 5 49 Mar. 3
6051 A=17 0.30 11 0.28 310.35 549
6051 4R77 38,26 b - = 3 49
6051 7361 30.95 10 10.03 320,10 6 49
6051 7362 =9,37 1l =874 301.33 & i
4277 A=17 =38.21 10 19.41 =35.43 310.41 5 50 Mar. 21
6051 A-17 0.36 8 0.33 310.40 5< .50
6051 4277 38,58 11 - - 3. 50
6051 7362 ~9.24 11 =8,57 301.50 & 50
6051 4297 o T2 10 =238 305.69 5. T
4277 A-17 ~38.67 il 19.52 -35.66 310.18 5 5 Mar. 29
7344, A-17 ~lyody? 10 ~4.08 310.26 5 5]
7344, 4277 34,.20 9 - - 3 .5
’734‘0 6051 :j{' o 68 9 "“4 o 32 3]»0 o 02 5 SJ
734 4297 =9.53 9 -8.79 30555 Gin " 81
7344, 6051 =476 10 =439 309,95 5 52
7344, 4297 =9.50 11 ~8.76 305.58 B 8D
7344, A-17 ~dyodod, i =409 310.25 5 52
4277 A=17 =38.48 11 =35.48 310.36 5% 52
4277 A-17 ~38.26 10 19.44 =35.43 310.41 5 53 Mar. 30
7344, A=17 =4y 027 10 =3.95 310.39 5.~ 58
7344, 4RT7 " 34,07 10 - = 3 53
7344 7362 ~13.78 10 =12,76 301.58 6 5
7344 4275 =11.89 10 -11.01 303.33 é 53
4277 A-17 =38.11 10 19.33 -35.49 310.35 5 5 Apr. 16
7344, A-17 ~dyo25 10 ~3.96 310,38 5 54
7344, 4277 33:79° 10 - - % ISk
7344, 4275 10 ~10.90 303.44 & 5

;‘Ll o 7.1
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Zable L . Reference Gas Comparisons with Apalvser No. 58
MAUNA LOA CARBON DIOXIDE PROJECT

2 3 Y 5 6 4 i 9
Sub) Observed No. Of Recorder Computed Table and
Standard Compared Scale Compari- Scale Index Computed Sheet Date of
~——angnk No, Tapgk No, Difference  sons Factor Difference Index No. Ana%%Fin._____.
Span_485 1960
27T A-17 -38,04 9 19.30 -35.48 310,36 5 55 May 3
7344, A-17 -4 .21 10 -3.93 310.41 5 55
734 4277 33.74 10 - - 3 55
7344, 4R75 -11.57 9 -10.79 303.55 ¢ 55
7344, 4272 ~14.66 9 =13.67 300.67 6 55
4277 A-17 -38.23 10 19.40 =35.47 310.37 5 56 May 19
7344, A-17 -4.31 10 ~4,.00 310.34 5 56
7344, 4277 33.98 10 - - 3 56
7344 4272 =14.73 10 -13.68 300.66 & 56
4277 A-17 ~38.29 10 19.43 ~35.47 310.37 5 57 June 3
7344, A-17 wlyo 32 10 ~4.,00 310.34 5 57
7344, 4RT7 34,03 10 - - 3 57
7344, 4272 =140 54 9 ~13.47 300.87 6 57
7344, 7366 =9.04 10 -8,37 305.97 6 57
4277 A-17 ~37.93 10 19.23 =35,50 310.34 5 58 June 23
7344 A-17 =4y 035 10 ~4, .07 310.27 6 58
7344 4277 33.73 10 - - 3 58
7344, 7366 -9,20 10 -8.61 305.73 € 58
LET? A=17 «37.82 10 19.16 -35.53 310.31 ; 59 July 4
7344, 4-17 wdy o 28 10 =4, .02 310.33 5 59
7344 4277 3353 10 - - 3 59
7344, 7366 =9.06 10 -8.51 305.83 6 59
7344 3758 =12,52 10 ~11.76 302,58 6 59
4277 A-17 ~37.94 10 19.22 =35.53 310.31 5 60 July 19
7344 A~17 =4y 023 10 -3.96 310.38 5 60
7344, - 4277 -33.59 10 - - 3 60
7344 3758 -12.51 10 =11.72 302,62 ¢ 60
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MAUNA LOA CAREBON DIOXIDE PROJECT

¢ 2l 2 3 A 2 9 2 . 2

{Sub) Observed No. Of Recorder Computed Tabie and
Stendard Compered  Scale Compari- Scale Index Computed Sheet Date of

' s Factor Difference  Index " .
W ous lio PR R— o

_42?‘? A-17 =38,17 10 19.39 =35.43 310,41 5 6l Aug. 2
7344* A-17 =4ol5 10 ~3.85 310,49 5 6l
7344 ol 33.84 10 - - 3 6l
7344 3758 ~12.51 10 ~11.61 302.73 6 é
7344 6081, '28038 .LO "'7 o 78 306n 56 6 61
W77 A-17 -38.12 10 19.38 ~35.41 310.43 5 6 Aug. 14
7344 A=17 =40 19 10 =3.89 310.45 5 62
7344, 4277 3391 10 - - 3 6
7344 6081 =8 019 10 ==”7 o 6]- 3060 73 6 62
4277 A=17 =37.79 10 19.18 ~35.46 310,38 5 63 Aug. 27
7344 A=’17 u&c 15 lo "'3 © 89 310 ) 45 5 63
7344, (277 33.49 10 - - 3 63
7344, 608J. =7.91 10 =7 42 306.92 & 63
1344 148 =12.17 10 =11 .42 302.92 6 €3
4277 A=17 ~38,00 10 19.30 =35044, 310.40 5 Sept. 13
7344 A=17 =4.23 10 =390 310,39 5 Zﬁ e
7344 277 SN W - - 8. b
7344 148 =12.31 10 =11.48 302 .86 (&) 04,
4277 A-17 -37.80 10 19,17 =35.49 310.35 5 5 ot 2
Lo il 425 10 | 3% 03 5 65 e
7344, 4277 38,55 10 - 365
7344 148 ~12.05 10 -11. 31 303,03 6 65
7344, 7366 3.41 10 3.20 317. 54, 6 65
4277 A=17 =38 11 10 9 35 e v 1A - s
e dag s i i el e Oufegds
73 4277 33.82 .10 s e
5 {2 3.49 Lo 3.25 317 59 6 66




isons with Anajyser No. 2

i 2-_‘ = i
MAUNA LOA CARBON DIOXIDE PROJECT
Cals. 0 2 3 P 5 & 7 8 9

{Sub) Observed No. Of Recorder Computed Table and
Standard Compared Scale Compari- Scale Index Computed Sheet Date of

ank y ank : ! are SONS acto are g O NQJ y ;
BT AT ~38.00. 10 19.31  =35.43 310.41 5 67 Oct. 26
7344, A-17 =4.10 10 =-3.82 310.52 5 67
7344 4RT7 33.67 10 - - 3 67
7344 7366 3.44 10 3.2) RA7.55 6 67
1344 7361 8.7 10 Ttk 322,05 6 67
4277 A-17 -38.10 10 19.38 -35.39 310.45 5 68 Nov. 11
T344, A-17 =421 10 -3.91 310.43 5 68
7344 4277 33.95 10 - - 3 68
1344, 7361 8.55 10 7 94 322.28 6 68
4277 A-17 -38,00 10 19.29 =35.46 310.38 5 69 Nov, 23
7344 A-17 =4y .26 10 -3.98 310.36 5 69
7344, 4277 33.77 10 ~ = 3 69.
7344, 7361 8.53 10 7.96 322.30 6 69
7344 7362 =14.34 10 =13.38 300.9¢6 6 69
4277 A=17 -38,26 10 19.42 =35.46 310,33 5 70 Dec. 8
'7344 A=17 =4,.28 10 =3.97 310.37 5 70
7344, 4R77 33.97 10 - - 3 70
7344, 7362 =14.35 10 =-13.30 301.04 6 70
z.,z'77 A-17 -37.69 10 19.14 =35 .44 310.40 5 71 Dec. 22
'7344 A-17 =4.10 10 -3.86 310.48 5 7l
7344 4277 33.43 10 - - 3 71
7344, 7362 =13.86 10 =13.03 30L.3L 6 71
7344 3758 =4,,01 10 =3.77 N0.57 & 71



Table 2. Reference Gas Comparisons with Analvser No. .o
MAUNA LOA CARRON DIOXIDE PROJECT

Col: 2 3 ek 5 © ; 8 9
(Sub) Observed No. Of Recorder Computed Table and
Standard Compared Scale Compari- Scale Index Computed Sheet Date of
sons  Factor Difference  JIndex No. Apslvels
Span 463 1958
4297 4285 I 15 17.50 2 .54, 308.32 6 Mar. 27-Apr. i
Span 485
4297 4285 2.55 6 18.44 2.49 308.27 6 Apr. 14-19
4297 4286 3.35 4 18,22 3.31 309.09 6 Apr. 20-23
4297 4286 3.56 7 17.99 3.56 309.34 6 Apr. 30-May 6
4297 4286 3.65 2 17:44 3.70 309.48 6 May 22-24
4297 4286 3,66 5 17.83 3.69 309.47 6 July 4-8
4297 4286 3.45 2 17.71 3.51 309.29 6 July 11=-12
4297 2423 1.16 8 17.62 1.19 306.97 6 July 12-19
4297 2423 1.26 9 17.38 1.30 307.08 6 July 22-31
4297 2423 1.18 6 17:14 YRl 307.02 6 Aug. 3-8
4297 2426 0.81 8 17.08 0.85 306.63 6 Aug. 9-Sept. 2
4297 2426 1.00 10 19.24 %% 0.94 306.72 6 Nov. 7-15
4297 2425 1.36 10 Lady 307.05 6 Dec. 3
4297 2425 1.27 11 1.19 306.97 6 Dec. 15
4297 4295 -8.03 9 =7.51 298.27 6 Dec. 26
| 2232
4297 4295 =7.97 9 =7.46 298,32 6 Jan. 6
4297 4292 -10.24 8 -9.58 296,20 6 Jan. 20
4297 4292 -10.10 9 =9.45 296.33 6 Jan. 27
4297 4284 3.60 3 3.37 309.15 6 Mar. 1
4297 428/, 3,61 8 3.38 309.16 6 Mar. 5
4297 4284, 3.60 8 3.37 309.15 6 Mar. 9
4297 4284, 3.59 8 3.36 309.14 6 Mar. 11
4297 2420 2.08 8 1.95 307.73 6 Mar. 30
4297 2420 2.2 9 1.97 307.75 6 Apr. 1l
4297 4283 13.73 9 12.85 318.63 6 Apr. 23
4297 4283 13.66 9 12.78 318.56 6 May 4
4297 - 2418 6.76 8 6.32 312.10 6 May 22

* Comparisons on August 11 and 13 cmitted from average.
#* Recorder Scale Factor Constant after November 15, 1958
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Table < . Reference Ges Comparisons with Apalvser No. -

MAUNA LOA CARBON DIOXIDE PROJECT

les_z_lL A 2 53 P % 5 [0 s 8 9

Sub) Observed No. Of Recorder Computed Table and
Standard Compared Scale Compari- Scale Index Computed Sheet Date of

sons Factor — Difference  Index No. dpalvsls
Span 485 b5
4297 2418 6.85 8 19.24 6.41 312.19 6 June 7
4297 2423 12.32 9 ‘ 11.53 317.31 6 June 21
4297 2423 12.22 11 11.43 317.21 6 July 7
4297 4286 11.99 9 31.99 317.00 6 July 22
4297 4285 -2.53 9 =-2,37 303,41 6 July 30
4297 4285 -2.39 8 2.2 303.54 6 Aug. 5
4297 6074 0.70 9 0.65 306.43 6 Aug. 29
4297 6074 1.86 9 1.74 307.52 6 Sept. 5
4297 4281 =1.43 9 -1.34 304 o4d; 6 Sept. 16
4297 4281 =1.46 9 =1.37 304 .41 6 Sept. 27
4297 6067 2.13 9 1.99 307.77 6 Oct. 8
4297 6067 242 9 2.25 308.03 6 Oct. 19
6051 3759 0.50 9 0.47 310.54 6 Nov. 2
6051 3759 0.62 9 0.58 310.63 6 Nov. 15
6051 4288 1.83 10 197 311.78 6 Nov. 24
6051 4288 1.23 ) 1.8 311.63 6 Nov. 30
6051 4274 ~9.09 8 -8.50 301.57 6 Dec. 16
6051 3753 16.89 9 15.80 325.87 6 Dec. 24
1960

6051 Y153 17.06 9 15.96 326.03 6 Jan. 5
6051 2418 =422 9 ~3.95 306.12 6 Jen. 11
6051 2418 =4,.09 9 -3.83 306.24 6 Jan. 23
6051 7361 10.80 10 10.10 320.17 6 Feb. 10
6051 7361 10.94 10 10.23 320.30 6 Feb. 26
6051 7361 10.76 6 10.07 320.14 6 Mar. 2
6051 7361 10477 6 10.08 320.15 6 Mar. 2
6051 7362 -8.72 9 -8.16 301.91 6 Mar. 14
6051 7362 ~8.80 11 ~-8.23 301 .84 6 Mar. 27
7344 4275 -11.48 9 ~10.74 303.60 6 Apr. 8
7344 4275 -11.46 10 -10.72 303.62 6 Apr. 23
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Jable < . Reference Gas Comparigsons with Apalvser No. .58
MAUNA LOA CARBON DIOXIDE PROJECT

ina_z_l 2 3 4 2 & Y. 8 2

Sub) Observed No. Of Recorder Computed Table and
Standard Compared Scale Compari- Scale Index Caomputed Sheet Date of

Factor Difference Index No, Apalvelg

Span 485 1960
7344, L2172 -14.56 10 19.24 -13.62  300.72 6 May 13
7344, 4272 -14.52 10 -13.58  300.76 6 May 27
7344, 7366 -8.75 11 ‘ -8.19  306.15 6 June 12
7344, 7366 -8.86 12 -8.29  306.05 6 June 29
7344, 3758 -12.56 11 -11.75  302.59 6 July 13
7344 3758 -12.48 b -11.68  302.66 6 July 26
7344, 6081 -8.19 11 -7.66  306.68 6 Aug. 9
7344, 6081 -8.23 11 -7.70  306.64 6 Aug. 21
7344, 148 -12.19 9 -11.40  302.94 6 Sept. 7
7344, 148 -12.22 11 -11.43  302.91 6 Sept. 20
7344, 7366 3.94 12 3.69  318.03 6 Oct. 20
7344, 7361 8.57 12 8.02  322.36 6 Nov. 4
7344, 7361 8.43 : % ) 7.89  322.23 6 Nov. 17
7344 7362 -14.33 10 -13.41  300.93 6 Dec. 1
7344 7362 -14.15 11 -13.24  301.10 6 Dec. 15

Page 22



dable 3. Recorder Scale Factors of Apalyser No. _2C0
MAUNA LOA CARBON DIOXIDE PROJECT

o3 B i | 2 3 4_ ;D 6 7 8
(Sub) Observed Recorder Scale
Standard Compared Scale No. of Index Factor Date of
Tank No. Tank No. Difference Comparisons Difference Single Wt'd Analysis
Set Average
Span 463 : 1958
4284, 4287 =14.83 9 1525 17,50 Apr. 3
f b
Span 485
4284 4287 ~-15.77 16 1545 18.61 Apr. 13
4284 4287 =15.53 9 15.25 18.33 Apr. 19
4284, 4287 =15.34 8 15.25 18.11 Apr. 24
4284 4287 -15.03 7 1585 17.74 May 21
4284 4287 -15,17 11 15:25 17.90 July 3
L2284 4287 =14.39 10 15.25 16.98 Aug. 8
4284, 4297 -3.16 9
4287 4297 =11 41 8
4284 4287 o T o SR - 15.25 17.20
18 17.08
4284 4287 =15.22 10 15.25 17.96 hov. €
4284, 4297 -3.51 8
4287 4297 12.06 9 i B
- 87 15578 . gt 3 18.

il dagy. 15Tt B e

Ly R % G 15.25  19.18 Nows Je=

4284 4297 -2.52 14
4287 4297 12.69 11

4284 4287 e AN o & 15.25 19.13
o . 21 19.15
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Table 3. Recorder Scale Factors of &palyser No. .27

MAUNA LOA CAREON DIOXIDE PROJECT

o1z 1 2 3 i 04 5 6 7 8
(Sub) Observed Recorder Scale
Standard Conmpared Scale No. of Index Factor Date of
Tank No. Tank No. Difference Comparisons Difference Single Wt'd Analysis
_Set Average
Span 485 1955
2 hk A V- ¢ e 1 » 7. 1 S S 15.25 19,25 Nov. 26
Q’;aa 4297 -3,51 10
4287 4297 12.79 12
ARBL. . L287 - —16.7%0% " 1Ok 15.25 19.24
19 19.24
4284 4287 =16,35 L0 15.25 19.3C Dec. 9
4284 4297 3.48 10
4287 4297 12.85 10
B4, 487 16.33% .  10* 15.25 = 1927
20 19,28
4284 W8T . =16.32 10 15.25 19.26 Dec. 20-71
4284, 4297 =3.45 10
4287 4297 12.78 10
;28g Legq 16.23% __~1n* | 15025 19u16
20 19.21
4284 4287 =16.19 10 15,25 19.11 Dec, 31
I4284 4297 ~3.48 10
4LR87 4297 12.88 9
4284 4287 =16,36% ok 15.25 19.31
19 19.20
e
4284 4287 =16.32 9 15.25 19.26 Jan. 14
4284, 4297 =34y 9
4,287 4297 12.87 9
4284 4287 _=16.31% 9% | 15.25 19.25 s
18 ; o
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Iable 3. Recorder Scale Factors of Apalvser No. .20
MAUNA LOA CARBON DIOXIDE PROJECT

Col: 1 2 3 4 5 6 7 _8
(Sub) Observed Recorder Scale
Standard Compared Scale No. of Index Factor Date of
Tank No. Tank No. Difference Comparisons Difference Single Wt'd Analysis
_Set Average
Span 482 L2229
A28L . U287 =16.30 L 15.25 19.24 Jan. 21
428/, 4297 =3.48 10
4287 4297 12.78 8
4284 4287 =16.26% g* 15.25 19.19
17 19.22
a284 . 4287 =16.50 Ll 15.25 19.48 Feb. 22
428/, 4297 =3.57 i 8 3
4287 4297 12.96 9
4284, 4287 -16.53% _o% 15:25 19.51
20 19.49
4277 A-17 -38.33 10 Mar., 20
4R97 A-17 4.67 10
P i G Y o 43,00% 10% 40,06 19.32
4297 4277 43.09 9 40.06 19.36
19 19.34
LRT7 A-17 -38.12 9 Apr. 3
4R97 A-17 4,.68 10
Pl of R v s 42 . 80% o 40.06 19.23
4297 4277 42.92 9 40.06 19.29
18 19.26
284 4287 -16,32 10 15.25 19.26 Apr. 16
\4284 41297 ~3.55 10
4287 4297 12.81 9
PR L SR " T . .. 8 15.25 19.31 e
19 19.
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Iable . Recorder Scale Factors of Analvser No. .22

MAUNA LOA CARBON DICXIDE PROJECT

Col: 1 2 3 4 5 6 1 8
(Sub) Observed Recorder Scale
Standard Compared Scale No. of Index Factor Date of
Tank No. Tank No. Difference Comparisons Difference Single Wt'd Analysis
Set Average
Span 485 e 1929
4277 A-17 =-37.90 10 Apr. 28
4297 A-17 P R 8
4297 4277 L2, 61% g# 40.06 19.15
4297 4277 4R .63 10 40,06 19315
18 19.45
4284 4287 -15.65 2 15.25 18.47 May 15
4284 4»297 _3 clij& lo
4287 4297 12,36 9
4284 4287 =15,80% * 15:25 18.65
b4 § 18.55
LRT7 A-17 -37.64 h & 4 June 3
4297 A-17 Lol 10
TAS f SR A K | L2, 37* 10%* 40.06 19.04
4297 L2717 42 .01 5 ° 40.06 18.88
21 18.96
7 -16.02 10 15.25 18,91 June 11
4284 10297 -39% 18
4287 4297 12.5
- * g 15.25 18.80
4287 15.93 - T
1277 A-17 3713 12:‘ i
97 A-17 4,67
2297 4277 4l 80% 9 40002 ig.gi
.92 10 40.0 .
or ks it 4L 19 18.81
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Iable 3. Recorder Scale Factors of Analvser No. .28
MAUNA LOA CARBON DIOXIDE PROJECT

G.le_TL 2 3 b _ - 6 i 8
Sub) Observed Recorder Scale
Standard Compared Scale No. of Index Factor Date of
Tank No. Tank No. Difference Comparisons Difference Single Wt'd Analysis
Set Average
g 1929
1284 4287 ~16.30. 9 15.25 19.24 July 8
4281, 4297 -3.50 10
4LR87 4297 12.76 11
8 - 26% 1O* 15.25 19.19
19 19,21
L2717 A-17 -38.14 9 July 13
4297 A-17 4.80 10
1277 L2.OL¥ o 40.06 19.29
4297 4277 A2 7?7 9 40.06 19.22
18 19.26
LRT7 A-17 -37.99 9 July 16
4297 A-17 4.8l 8
4297 L2TT- . 42.80% g 40.06 19.23
4297 L2T7 42 .86 9 40.06 19.26
17 19.25
4284 4287 sth.an. .- B 15.25 19.36 July 27
4284 4297 -3.51 8
4287 4297 12.80 10
8 8 =16,31% g 15.25 19.25
' 16 19.30
4277 A-17 -37.90 10J Aug. 1
4297 A-1"7 4.70 10
4297 4277 L2 . 60% 10 40.06 19.14
. 4297 4277 42 .58 11 40.06 19.13
21 19.13
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Iable 3. Recorder Scale Factors of Apalvser No. .22
MAUNA LOA CARBON DIOXIDE PROJICT

Col; 1 2 3 4 5 6 7 8
(Sub) Observed Recorder Scale
Standard Compared Scale No. of Index Factor Date of
Tank No. Tank No. Difference Comparisons Difference Single Wt'd Analysis
Set Average

Span 485, 1959
4284 V2V =16 35 ____ 10 15.45 19.33 Aug. 8
428, 4297 -3.78 10
4287 4297 1877 10
Ak . . 1287 -16.55* d0% 15.25 19:93

10 19.43
4284 4287 e §- P 4 N | ¢ 15.25 19,72 Aug. 22
428/, 4297 -3.62 10
4287 4297 13:02 10
4284 4287 =16.64% ___10% 15,38 19.64

20 19.68
4LRT7 A-17 -38.34 8 Sept. 1
4297 A-17 4.81 I3
Vo, s I . SERRESY % % 5 SRS . 40,06 19.39
4297 4277 4342 9 40.06 19.42

17 19.41

i AR 1+ T SR % e 9 15.25 19.13 Sept. 10
84, 4297 -3.69 10
87 4297 12.64 8

-16.33% g 15.25 19.27
A+ - AR L1 * ol B 19.25
77 AT e - ']E?] Sept. 20
7 A-17 TR
92__‘ 4277 Loors ol 40.02 ig.gg
= A S ¥ ] 9 £40.0 -
o p % 18 18.94
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Table 3. Recorder Scale Factors of Aualyser No. .22
MAUNA LOA CARBON DIOXIDE PROJECT

(¢ § S 2 3 & 2 & 7 8.
(Sub) Observed Recorder Scale
Standard Compared Scale No. of Index Factor Date of
Tank No. Tank No. Difference Comparisons Difference Single Wt'd Anslysis
_Set Average
Span 485 : 1959
4277 A-17 ~37.46 10 Oct. 2
4297 A-17 4087 9
297 4277 42,33% ik 40.06 19.02
4297 4277 42,41 9 40,06 19.06
18 19,04
4277 A-17 =38,11 9 Oct. 12
4297 A=17 4.83 7
4297 277 42.94% 7* 40,06 19.29
4297 4277 LR .91 10 40,06 19.28
L7 19.28
4277 A=17 =37.79 9 Oct.. 26
6051 A=17 0,30 8
051 4277 _38,09% g# 35.77 19.17
6051 4277 38.04 10 35,71 19.14
18 19.15
77 A-17 =37.70 9 Nov. 7
6051 A-17 0.27 10
' ¥ 37.97* ox 3571 19.11
6051 L4277 37:85 10 35.77 19.05
19 19.08
4277 A-17 -37.60 5 Nov. 21
6051 A-17 0.34 y !
6051 4277 3794 kol 35.77 19.09
6051 4277 38.03 6 35.77 19.14
11 19.12
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Iable 3. Recorder Scale Factors of Analvser No. .28

MAUNA LOA CARBON DIOXIDE PROJECT

3 2 3 & & 6 7 8
(Sub) Observed Recorder Scale
Standard Compared Scale No. of Index Factor Date of
Tank No. Tank No. Difference Comparisons Difference Single Wt'd Analysis
Set Average
an 48 1960
4277 A-17 ~-37.99 9 Jan, 8
6051 A-17 0.31 11
» ‘ 3577 19.27
6051 LRTT 38,22 10 35271 19.23
19 19.25
i A-17 -38.14 9 Jan. 16
6051 A-17 0.33 9
£051 L2771 38.47% R 35,71 19.36
6051 L4277 38.41 5 & 3571 19.33
20 19.34
42T A-17 -37.86 9 Jan. 30
6051 A-17 0.30 9
6051 4277 38,16* 9 el 19.20
6051 LRTT 38,01 8 b o P 4 19.313
17 19.17
4277 A-17 -39.57 9 J Feb. 17
6051 A-17 O.25 2
? R 39.82% 2 25,71 20.04
6051 4277 39.78 10 3817 20.02
12 20.02
4277 A-17 -38.13 i ) Mar. 3
6051 A-17 0.30 11
6051 W 4 s SiBegne . 3571 19.34
. 6051 L2717 38.26 1l 35.T1 19.25
22 19.30
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Iable 3. Recorder Scale Factors of Analvser No. .28
MAUNA LOA CARBON DIOXIDE PROJECT

Colz: 1 2 3 4 5 [ 7 8
(Sub) Observed Recorder Scale
Standard Compared Scale No. of Index Factor Date of
Tank No. Tank No. Difference Comparisons Difference Single Wt'd Analysis
Set Average
Span 485 : 1960
4277 A-17 -38.21 10 Mar. 21
6051 A-17 0.36 8
€051 4277 _38,57% 35.77 19.41
6051 LRT7 38.58 11 35.77 -19.41
19 19.41
4277 A-17 -38.67 11 ' Mar. 29
7344, A-17 e 10
I34h 4277 BN LI | 31.50 19.57
730 L2711 b ” s IR - 31.50 19.54
4277 A-17 -38.48 11
Lo e Ep e 31.50  19.45
17 SR ¥ o A =04 . .
—24 *““"‘3%' 19.52
‘4277 A-17 -38.26 10 | Mar. 30
A-17 =427 10
7344 77 33,99% 1 31.28 %32{27
T R 3. .
1344 LR2T7 34.07 5 19.44
e
12T A7 g igJ v
G 27 PN 10 A5 1933
5 . T 10 31.50 ;
7344 L2T7 33.7 | i 19.33
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Table 3. Recorder Scale Factors of Analvser No. _58_

MAUNA LOA CARBON DIOXIDE PROJECT

% 2 3 4 i 6 7 8
Sub) Observed Recorder Scale
Standard Compared Scale No. of Index Factor Date of
Tank No. Tank No. Difference Comparisons Difference Single Wt'd Analysis
_Set Average
Span 485 SRSl S SRR 1960
4277 A-17 -38.04 9 May 3
|7344 A-17 -4 21 1;]
L34 4277, ot 3 31.50 19.33
7344 L4277 3elh 10 31.50 19.28
19 19.30
LR A-17 -38.23 10 May 19
7344, A-17 -4.31 10
/4 33,928 . 10# 31.50 19.38
T344 LRTT 33.98 10 21.:50 19.42
20 19.40
L2277 A-17 -38.29 10 |. June 3
7344, A-17 =4.32 10
e LT .. ... B9 . DM 31.50 19.41
7344, 4277 34.03 10 31.50 19.45
20 19.43
LRTT A-17 -37.93 10 June 23
7344, A-17 -4.35 10
7344 - 4877 - o 33 . 58% — a0 31.50 19.19
7344, LRTT 3375 10 31.5% 19.27
20 19.23
LR2TT A-17 -37.82 10 July 4
7344, A-17 =/, .28 10
v VIR, " i AR« 7. R - 31.50 19.17
1344, L2717 33,53 10 31.50 19.16
20 19.16
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Iable 3. Recorder Scale Factors of Analyser No. .28,

MAUNA LOA CARBON DIOXIDE PROJECT

;: & ] 3 & -5 6 9 8
(Sub) Observed Recorder Scale
Standard Compared Scale No. of Index Factor Date of
Tank No. Tank No. Difference Comparisons Difference Single Wt'd Analysis
Set Average
T S NI sy . S L2060
4277 A-17 -37.80 10 Sept. 26
7344, A-17 -4..25 10]
¥4 S ¢ o SRR ¥ - S . 31.50 19.17
7344, LT 3358 10 31.50 19.17
20 19.17
L2TT A-17 -38.13 10 Oct. 12
7344, A-17 -4 .23 10
. Rl . B30 . S 31.50 o s
7344, LRT7 33.82 10 3150 19.33
) 20 19.35
L2277 A-17 -35.01 10 Oct., 26
7344, A-17 =~4,.10 10
k.. . _LRTT kL AL 31.50 19.38
7344 LRTT 33.67 10 31.50 19.24
20 19531
1277 el . o =BED 10 Nov. 11
[7344 A-17 ~4.21 10 i
7344, 4277 0 33.89% _ 10% 31.50 19.37
VTV 4277 33.95 10 31.50 190D ot
20 19.38
W27 A-I7 T T38.00 10 Nov. 23
1344 A-17 =4 .26 10 |
T34, 4277 33,74% 10% | 31.50 19.28
7344 427 33.77 10 31.50 19.30
20 19.29
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Iable 3. Recorder Scale Factors of Analvser No. .58

MAUNA LOA CARBON DIOXIDE PROJECT

: 2 3 4 _ 2 6 7 8
(Sub) ~ Observed Recorder Scale
Standard Compared Scale No. of Index Factor Date of
Tank No. Tank No. Difference Comparisons Difference Single Wt'd Analysis
) Set _Average
Span 485 g e SR e et 1960
L2277 A-17 -38.26 10 Dec. 8
7344, A-17 -4.28 19J
PE T SN - DN % s ARG 31.50 19.42
7344, 4277 33,97 10 31.50 1941
20 19.42
4277 A-17 -37.69 10 Dec. 22
7344 A-17 ~4.10 10
7344 4277 R .5 L 10 3,50 19.19
1344 L2T7 33.43 10 .0 19.10
20 19.14
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Iable 3a. Intercomparison of Old apd New Stapdards
MAUNA LOA CARBON DIOXIDE PROJECT

2 1 2 3 ) o -
(Sub) Observed Recorded
Standard Compared No. of Scale Scale Date of
Tank No. Tank No. Comparisons Difference Factor Analysis
1939
4284, 4287 11 =16,50 Feb. 22
9 =16.53 Feb. 22
8 =16.34 Mar. 20
10 =16.26 Apr. 3
10 =16.32 Apr. 16
9 =16.36 Apr. 1€
8 =16.18 Apr. 28
12 =15.65 May 15
9 =15.80 May 15
11 =16.08 June 3
10 =16.02 June 11
8 ="15 093 Jun.e 11
9 =16.30 July 8
10 =16.26 July 8
8 =16,15 July 13
9 =16.24 July 16
8 =16.40 July 27
8 =16,31 July 27
10 =16.31 Aug. 1
10 =16.38 Aug. 8
10 =16,.55 Aug. 8
6 =16.38 Sept. 1
B« 4 =10.01 Sept. 20
Wtid. Av, 210 =16.22
4297 LRTT 19 19.34 Mar. 20
18 19.26 Apr. 3
18 19.15 Apr. 28
21 18.96 June 3
19 18.81 July 2
18 19.26 July 13
17 19.25 July 16
21 19.13 Aug. 1
17 19.41 Sept. 1
18 Sept. 20
W+ A Axr 1A 1Q 17
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Table 4. Daily Recorder Scale Factorg for Apalyser 58
MAUNA LOA CARBON DIOXIDE PROJECT

Col: 1 2 B 2 1 2 1 2
Recorder Recorder Recorder Recorder
Date Scale Date Scale Date Scale Date Scale
Factor Factor Factor bod Factor
Span 485
1958
Apr. 13 18.61 Mayls - July 21 17. 49 Sept. 3 17.08
14 18,56 15 - 22 17.47
15 185.52 16 - 23 17 4k Nov. 6 18.15
16 - 18.47 17 - 2L 37.42 7. 18,22
17 18.42 18 - 25 17520 g8 18,29
18 18.38 19 - 26 17.38 9 18.35
19 18.33 20 - -4 17. 35 104, 1824
20 18.29 May2l 1274 28 17.33 11 18.49
b s ¥ 43 22 1 29 7.3 12 18.56
22 18.20 23 n 20 17.29 13 18.03
23 18.15 5 n il 17.26 14 18.70
R4 18.11 25 " Aug. 1 17.24 15 18.76
25 18.10 2 17.22 16 18.83
26 18.08 July 3 17.90 - 17.19 17 18.90
2. 1807 4 17.88 4 17:17 18 18.97
28 18.06 5 17.85 5 17.15 19 19.04
29 18.04 6 17.83 6 17.13 20 19.10
i 38 iggi 7 17.81 7 13.10 21 19.17
y . 8 17.78 8 17.08 22 19,24 %#
2 18.00 9 17.76 9 .
3 17.99 10 1.9 10 .
i 1597 11 17.92 5 | .
5 17.96 A2 17.70 12 e
6 17.95 13 17.67 13 b
7  17.93 14 17.65 14 5
8 - ¥ 15 17.63 15 "
9 - 16 17.60 29 "
10 = 17 17.58 30 "
11 - 18 17.56 31 "
12 i 19 17.54 Sept. 1 i
i3 - 20 17.51 2 "
¥ Analyser not operated May 8 - 20. Page 38

#3# NAvr lolo] TOLQ +a N AN TALA . AN A



6¢ ©3ed

GT A8l 00ZT OTS 65°G0€ ot L6Z7 Y82y

GT Leyr  002T 0€]T L9°G0€ 6 L6ZY L8y

9T “ady  082T O£¢ 29°60¢ 0T L6Z7 7827
9T ady  082T 006T 79°60¢ 6 L6Z7 L8Z7
Zz °qed  OLYT 0z26T 69°G0¢ 6 L6ZY L8ZY
72 *qed  OLYT 0Z8T €9°50¢ 5 L6ZY Ve T4

Tz ‘uep  0ZGT 0961 69°60¢ 8 L6ZY L8

Tz “uBp  02ST 088T L9°G0¢ 0T L6Z7 Ve TAL
T cuep  OYST 006T TL°G0¢ 6 L6ZY L8Z7
T cusp  O%ST 0981 TL°SO€ 6 L6Z7 8y

(5138 -

TE °°e@ 009T 086T 9L°G0€E 6 L6ZY L8ZY

T€ 090 009T 0261 L9°50€ 6 L6ZY Vit
TZ-0Z "%8Q@ 0$9T 0TOZ 69°50€ ot L6TY L8z
TZ-0Z "°8@ 09T 0261 0L* GO€ ot L6ZY 82y
6 980 089T 0L6T 89°G0€ ot L6ZT L8Z7

6 980  089T 026T 89°G0€ 0T L6ZYT 782y

9z "AON  O00LT OTOZ ¢9°G0¢ A L6ZT L8ZY
9z "AON  OOLT OL6T 69°G0€ 01 L6TT VETAS
gz “AON  OOLT 0TOZ T9°60¢ TT L6ZY L8ZY

22 “AON  OOLT OL6T 29°60€ YT L6ZY 82y

9 "AoN  008T 0002 ¥9°60¢ 6 L6Z7 L8ZY

9 “AON  008T 066T G G0o¢ 8 L6ZY7 8ZY

g8 “8ny  G.8T 0212 0L°S0€E 8 L6ZY L8ZY

8 “Sny  GL8T 0202 09°60€ 6 L6ZY 827

¢ Lmup - - 29°60¢ 1T L6 VA TAY
tz‘ﬁvw - - 86 °60O¢ 8 L6ZY 827
Tk e o7°G0E 6 A T
B SR ZEG0E 8 L6Z7 T8
A 09506 7T L6Zr ey
CRiey < e v 98°60€ 9 L6Z7 ey

8G61 =
rsd) (0 —mon
syeffeay emssexy “of  Xopu] -Lredmwo) xepul -Lredwo) °Of Yus] °ON YUl
es Jo sejeq JO ojuq Jo °of Jo *of pesedmo) prepue}g JosATeuy
WU pSISONSy ~ AV D. IR 755 SToUlS (qns)
Tt ot 6 g L 9 e t g T TT0

LOArOo¥d HAIXOIQ NOSYYD YOT VNOVA
BPRIUpUTYSNG PO SPISPUTIS JO SOATC) YSpUI % STAUl



Col:

Iable 5. Index Yalues of Standards apd Substapdards .
MAUNA LOA CARBON DIOXIDE PROJECT

1 2 3 ¥ 6 7 8 9 10 1
(Sub) cingle Set  _Ni'd.Av. = Compared Iapk
Analyser Standard Compared No. of No. of Date of Dates of Use

Tank No. Tank No. Campari- Index Campari- Index No. Pressure Analysis

7R sons Zons (P.S.1.)
4287 4297 10 305.63 1820 1090
4284, 4297 8 305.68 490 1090
4287 4297 11 305.64 1810 1000
428/, 4297 10 305.65 480 1000
4287 4297 10 305.62 1760 930
428 4297 8 305.66 400 930
4287 4297 10 305.51 1710 850
428, 4297 10 305.43 400 850
4287 4297 10 305.59 1700 810
L2284 4297 10 305.62 400 810
4287 4297 8 305.53 1690 770
428, 4297 10 305.47 375 TIO
Versus  4284: 232 305.60
Versus  4287: 172 305.64
Wtid. Av: 404 305.62 4297
L2717 A-17 10 310.17 2180 2200
4297 A-17 10 310.13 1320 2200
L2717 A-17 9 310.21 2170 2200
4297 A-17 10 310.15 1310 2200
4277 A-17 10 310.22 2100 2200
4297 A-17 8 310.21 1200 2200
4277 A-17 11 310.11 2100 2130
4297 A-17 10 310.27 1170 2130
4277 A-17 9 310.31 2100 2120
4297 A-17 11 310.25 1080 2120
LRT7 A-17 9 310.20 2020 2110
4297 A-17 10 310.27 960 2110
L2771 A-17 9 310.32 2020 2110
4297 A-17 8 310.28 950 2110
L2T7 A-17 10 310.18 2010 2100
4297 A-17 10 900 2100

310.20

1929
June 11

June 11
July 8
July 8
July 27
July 27
Aug. 8
Aug. 8
Aug. 22
Aug. 22
Sept. 10
Sept. 10

Mar. 20
Mar. 20
Apr. 3
Apr. 3
Apr. 28
Apr. 28
June 3
June 3
July 2
July 2
July 13
July 13
July 1€
July 1¢
Aug. 1
Aug. 1
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Iable 2. Index Values of Stapdards apd SubStepdards

MAUNA LOA CARBON DIOXIDE PROJECT

Col: 1 2 3 S 5 6 7 8 9 10 11 4
(Sub) Single Set  _Mtid.Av. Compared Tapk
Analyser Standard Compared No. of No. of Date of Dates of Use
Tank No. Tank No. Compari- Index Campari- Index No. Pressure Analysis
sons sons x
4277 A=17 8 310.29 1950 2040 Sept. 1
4<97 -17 11 310.24 780 2040 Sept. 1
4277 A-17 “ 310.36 2000 2020 Sept. 20
4297 A-17 10 310.28 730 2020 Sept. 20
4277 A=17 10 310.43 1980 2100 Oct., 2
4297 A=17 9 310.38 700 2100 Oct. 2
4RT77 A-17 9 310.26 1980 2000 Oct. 12
4297 A-17 7 310.29 680 2000 Oct. 12
Versus  4297: 11 310.24
Versus  4R77: 113 310,25
Wtid. Av: 227 310.25 A~17
6051 4297 9 305.84 2100 - Nov. 7
6051 4297 8 305.76 - - Nov, 27
6051 4297 9 305.75 1940 650 Dec. 10
6051 4297 8 305.82 1800 620 Dec. 28
6051 4297 10 305,72 1720 620 Jan. 16
6051 4297 9 305.70 1600 610 Feb. 17
6051 4297 10 305.09 1530 610 Mar. 21
Versus  6051: 63 305.75 4297
7344 4297 9 305.55 1310 600 Mar. 29
7344 4297 13 305.58 1360 €00 Mar. 29
Versus  7344: 20 305.57 4297
7344, 6051 9 310.02 1310 910 Mar. 29
7344 6051 10 309.95 1360 - Mar. 29
Versus  7344: 19 309.98 6051

Page 41



Iable 5. Index Values of Standards apd Substepdards
MAUNA LOA CARBON DIOXIDE PROJECT

: 2 3 4 5 £ Z 8. 9 10 1
(Sub) Single Set _Nit'd.Av. ~ Compared Iank
Analyser Standard Campared No. of No. of Date of Dates of Use
Tank No. Tank No. Compari- Index Campari- Index No. Pressure Analysis
_sons Sons (P.S.1.)
= 1959
4277 A-17 9 310.32 1950 1980 Oct. 26
6051 A-17 8 310.35 2100 1980 Oct. 26
4277 A-17 9 310.27 1940 1990 Nov. 7
6051 A-17 10 310.32 2100 1990 Nov. 7
4277 A-17 5 310.44 1900 1930 Nov. 21
6051 A-17 7 310.39 2000 1930 Nov, 21
L2777 A-17 6 310.24 1870 1950 Nov. 27
6051 A-17 5 310.41 - 1950 Nov. 27
L2T7 A-17 9 310.23 1860 1950 Dec. 3
6051 A-17 8 310,32 1920 1950 Dec., 3
L2717 A-17 9 310.38 1860 1970 Dec. 10
6051 A-17 10 310.36 1940 1970 Dec. 10
L2TT A-17 9 310.29 1750 1800 Dec. 19
6051 A-17 10 310.30 1790 1800 . Dec. 19
L2717 A-17 9 310.28 1780 1880 Dec. 28
6051 A-17 9 310.36 1800 1880 Dec. 28
1960
77 A-17 9 310.32 ' 1800 1850 Jan. o
2551 A-17 11 310.36 1780 1228 gan. 56
4277 A-17 9 310.34 1760 1860 Jann 3
6051 A-17 9 310.38 1720 1 an. .
1 .29 1740 1810 Jan. 3
R 5 L 2 A 1670 1810 Jan, 30
6051 A-17 9 310.35 Sy g
il e T 600 1780 Feb. 17
6051 A-17 2  310.29 1 e w4
LRTT A-17 11 310.28 1700 1800 r.
6051 A-17 11 310.35 1590 1800 Mar. 3
4277 A-17 10 310.41 1740 1800 Mar. 21
6051 A-17 8 310.40 1580 1800 Mar. 21
Versus 6051 : 117 310.35
Versus 4R77: 122 310.31
Wt'd. Av. 239 310.33 A-17
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MAUNA LOA CARBON DIOXIDE PROJECT

K v A 3 b 5 6 v g 9 10 i & §
, (Sub) Single Set  __Mi'd.Av. = Compucred Tapk
Analyser Standard Campared No. of No. of Date of Dates of Use
Tank No. Tank No. Campari- Index Campari- Index Bc. Iressure
-8ons S0ns (£.5.1.)
28 1960
L2T7 A-17 11 310.18 1640 1770 Mar. 29
1344 A-17 10 310.26 1310 1770 Mar. 29
7344 A-17 o - 310.25 1360 1790 Mar. 29
4277 A-17 % § 310.36 1700 1790 Mer. 29
4277 A-17 10 310.41 1700 1780 Mar. 30
1344 A-17 10 310.39 - 1780 Mar. 30
4277 A-17 10 310.35 1700 1780 Apr. 16
1344 A-17 10 310.38 1310 1780 Apr. 16
L4277 A-17 9 310.36 1610 1730 May 3
1344 A-17 10 310.41 1380 1730 May 3
4277 A-17 10 U0.37 1650 1750 Mey 19
1344 A-17 10 310.34 1230 1750 May 19
L2717 A-17 10 310,37 1620 1700 June 3
7344 A-17 10 310.34 1230 1700 = June 3
L4277 A-17 10 310.34 1620 1750 June 23
7344 A-17 10 310.27 1200 1750 June 23
L2717 A-17 10 310.31 1620 1750 July 4
7344 A-17 10 310.33 1180 1750 July 4
L2717 A-17 10  310.31 1600 1680 July 19
7344 A-17 10 310.38 1150 1680 July 19
4277 A-17 10 310.41 1600 1680 Aug. 2
T344 A-17 10 310.49 1130 1680 Aug. 2
4277 A-17 10 310.43 1520 1650 Aug. 14
7344, A-17 10  310.45 1090 1650 Aug. 14
L277 A-17 10 310.38 1540 1640 Aug. 27
7344 A-17 10 310.45 1090 1640 Aug. <7
4277 A-17 10 310.40 1500 1650 Sept. 13
1344 A-17 10 310.39 1040 1650 Sept. 13
L2177 A-17 10~ 310.35 1500 1630 Sept. 26
7344 A-17 10 -~ 310.35 1040 1630 Sept. 26
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Iable 5. Index Yalues of Standards and Substandards
MAUNA LOA CARBON DIOXIDE PROJECT

Sl . 8 3 &5 6 4 8 9 10 11
(Sub) Single Set _Ni'd.dv. = Compared Iank
Analyser Standard Compared No. of No. of Date of Dates of Use
Tank No. Tank No. Compari- Index Campari- Index No. Pressure Amalysis
sona. song (P.S.1.)
28 1960
4277 A-17 10 310.37 1500 1620 Oct. 12
7344 A-17 10 310.41 1000 1620 Oct. 12
L2717 A-17 10 310.41 1500 1600 Oct. 26
7344 A-17 10 310.52 1000 1600 Oct. 26
LRT77 A-17 10 310.45 1480 1590 Nov. 11
7344, A-17 - 10 310.43 950 1590 Nov. 1l
L2717 A-17 10 310.38 1450 1600 Nov. 23
7344, A-17 10 310.36 930 1600 Nov. 23
4277 A-17 10 310.38 1440 1550 Dec. 8
7344, A-17 10 310.37 910 1550 Dec. 8
L2777 A-17 10 310.40 1420 1560 Dec. 22
7344 A-17 10 310.48 890 1560 Dec. 22
Versus 7344: 211 310.38
Versus 4277, 211 310.37
Wt'd. Av. 422 310.37 A-17%

* Set is incomplete
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Table 6. Index Values of Working Reference Gases and Retired (Sub)standards
MAUNA LOA CARBON DIOXIDE PROJECT

Col: 1 2 3 b o6 Ty 8 9 10 31
(Sub) Single Set _Mt'doAv. = Compared Tapk
Analyser Standard Compared No. of No. of Date of Dates of Us
Tank No. Tank No. Compari- Index Compari- Index No. Pressure Analysis
_sons sons (P.s.I.) £
28 1958
4297 4285 4 308.15 - Apr. 3
15 308.32% - Mar. 27-Apr. 11
7 308.48 = Apr. 13
6 308.27% - Apr. 14-19
6 308.56 38 308.36 4285 - Apr. 19
4297 4286 6 309.09 - Apr. 19
4 309.09% - Apr. 20-23
8 309.25 - Apr. 24
7 309.34% - Apr. 30-May 6
9 309.26 - May 21
2 309.48% - May 22;2/
11 309.15 - July 3
5 309.47% - July 4-8
2 309.29% 54 309.24 4286 - July 11-12
4297 2423 9 307.00 - July 3
8 306.97%* v July 12-19
9 307.08% - July 22-31
6 307.02% - Aug. 3-8
9 306.97 4 307.01 2423 400 Aug. 8
4297 2426 9 306.65 2100 Aug. 8
8 306.63% - Aug. 9-Sept. 2
7 306.68 1420 Nov. 6
10 306.72% - Nov. 7-15
9 306.68 600 Nov. 22
9 306.65 52  306.67 2426 330 Nov. 26
4297 2425 10 306.93 : 2030 Nov. 26
10 307.05% - Dec. 3
9 306.83 1110 Dec. 9
11 306.97* s o Dec. 15
9 307.00 49 306.96 2425 420  Dec. 20-21

* Special Tank Checks
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Iable 6. Index Values of Working Reference Gases and Retired (Sub)standards
MAUNA LOA CARBON DIOXIDE PROJECT

Col: 1 2 3 b2 6 7 8 9 10 -1l
(Sub) single Set  _Mi'd.Av. = Compared Iapk :
Analyser Standard Compared No. of No. of Date of Dates of Use
Tank No. Tank No. Compari- Index Compari- Index No. Pressure Analysis
song sons AP.8.1.)
28 1958
4297 4295 9 298.20 2170 Dec. R0-21
9 298.217% - Dec. 26
11 298.22 1115 Dec. 31
4229
9 298 .32% -- Jan. 6
9 298.21 47 298.24 4295 175 Jan. 14
4297 4292 9 296.18 2195 Jan. 14
8 296.20% - Jan. 20
8 296.19 3150  Jan. 2
9 296.33* - Jan. 27
9 296.30 43 296.24 4292 380 Feb. 22
4297 4284, ke 309.15% - Mar. 1
8 309.16%¢ - Mar. 5
8 309.15*% - Mar. 9
8 309.14> 27 309.15 4284 - Mar. 11
4297 2420 10 307.53 2130 Mar. 20
8 307.73% - Mar, 30
9 307.64 1250 Apr. 3
9 307.75% - Apr. 11
10 307.66 46 307.66 2420 400 Apr. 16
4297 4283 12 318.56 2220 Apr. 16
9 318.63% - Apr. 23
11 318.70 1200 Apr. 28
9 318.56% ‘ - May 4
10 318.62 51 . 318.61 4283 320 May 15
4297 2418 9 312.19 2140 May 15
8 312.10% - May 22
10 312.22 : 1140 June 3
8 312.19% - June 7

*Special Tank Checks
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Table 6. Index Values of Working Reference Gases and Retired (Sub)stapndards
MAUNA LOA CARBON DIOXIDE PROJECT

Gola 1 2 3 il 6. . 9 B8 g '
(Sub) single Set  _MWi'd.Av. = Compared Iank :

Analyser Standard Compared No. of No. of Date of Dates of Use

Tank No. Tank No. Compari- Index Compari- Index No. Pressure Analysis
sons sons (P.S.1.)

28 1929
4297 2418 10 A3 45 312.21 2418 410 June 11
4297 2423 Y 317.31 2090 June 11

9 317.31% - June 21
9 317.42 1200 July 2
11 317.21*% - July 7
10 317.22 48 317.29 2423 550 July 8
4297 4286 9 316.74 2180 July 8
9 316.86 - July 13
8 316.94 1210 July 16
9 317.00% ~ July 22
10 HT.0¢ - 45 316.91 4286 375 July 27
4297 4285 | 303.23 2210 July 27
9 303.41% - July 30
9 303.31 1210 Aug. 1
8 303.54% - Aug. 5
6 303.26 41 303.35 4285 460  Aug. 8
4297 6074 8 306.47 2110 Aug. 22
v 306.43% - Aug. 29
9 306.51 1170 Sept. 1
9 307.52 % - Sept. 5
10 306.49 45 306.48 4274 400 Sept. 10
4297 6081 9 303.96 2180 Sept. 10
9 304 44 % - Sept. 16
9 304.09 1230 Sept. 20
9 304 .41 % -- Sept. 27
10 304.22 46 304.22 6081 400 Oct. 2
- 4297 6067 8 307.72 2,10 Oct. 2
9 307.77% r Oct. 8
10 307.82 1250 Oct. 12
9 308.03% - Oct. 19
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Isble 6. Index Values of Working Reference Gases and Retired (Sub)standards
MAUNA LOA CARBON DIOXIDE PROJECT

Col: s 2 3 4 2 6 i 8 » A e
(Sub) Single Set  _Wt'd.Av. Compared Iapk
Analyser Standard Compared No. of No. of Date of Dates of Use
Tank No. Tank No. Compari- Index Compari- Index No. Pressure Analysis
_song sons {P.S.1.) :
28 1929
6051 6067 9 307.88 45 307.85 6067 400 Oct. 26
6051 3759 8 310.35 2100 Oct. 26
9 310.54% - Nov. 2
9 310.33 1110 Nov. 7
9 310.65* - Nov. 15
5 310.41 40 310.46 3759 280 Nov. 21
6051 4288 6 311.45 2150 Nov. 21
10 311.78% - Nov. 24
6 311.64 1130 Nov. 27
9 311.68% - Nov. 30
9 311.65 40 311.66 4288 375 Dec. 3
6051 AL 10 301.58 2180 Dec. 3
8 301.58 1250 Dec. 10
8 301.57% - Dec. 16
10 301.69 36 301.61 4274 390 Dec. 19
6051 3753 9 325.47 2080 Dec. 19
9 325.87% - Dec. 24
9 325.57 1180 Dec. 28
1960
9 326.03% - Jan. 5
9 325.77 45 325.74 3753 420 Jan. 8
6051 2418 10 306.37 1800 Jan. 8
9 306.12% - Jan, 11
9 306.28 1160 Jan. 16
g 306.24% ? - Jan. 23
10 306.35 47 306.28 2418 375 Jan. 30
6051 7361 8 320.01 2220 Jan. 30
10

320.17% = - Feb. 10

¥Special Tank Checks
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Table 6. Index Values of Working Referance Gases snd Retdred (Sub)standards

MAUNA LOA CARBON DIOXIDE PROJECT

Col; 1 2 3 b 28 6 i g 9 10 1l
(Sub) Single Set _Mi'd.Av. Compared Iank
Analyser Standard Compared No. of No. of Date of Dates of Use
Tank No. Tank No. Compari- Index Compari- Index No. Pressure Analysis
£0D8 sona — (P.S.1.)
28_ 1960
6051 7361 9 319.98 1200 Feb. 17
10 320.30% - Feb. 26
6 320.14% - Mar. 2
6 320.15% - Mar., 2
10 320.10 59 320.12 7361 430 Mar. 3
6051 7362 11 301.33 2140 Mar. 3
9 301.91* - Mar. 14
11 301.50 1180 Mar. 21
11 301.84% - Mar. 27
7344, 7362 10 30158 52 301.62 7362 620 Mar. 30
7344, 4275 10 303.33 2080 Mar. 30
9 303.60% - Apr. 8
10 303.44 1170 Apr. 16
10 . 303.62% - Apr. 23
9 303.55 48 303.51 4275 400 May 3
1344, 4272 9 300.67 2110 May 3
10 300.,72% - May 13
10 300.66 1200 May 19
10 300.76* - May 27
9 300.87 48 300.73 4272 380 June 3
7344, 7366 10 305.97 2150 June 3
11 306.16%* - June 12
10 305.73 1050 June 23
12 306.05% : - June 29
10 305.83 53 . 305.96 7366 400  July 4
7344, 3758 10 302.58 - 2160 July 4
11 302.59% - July 13
10 302.62 : 1220 July 19
11 302.66%* - - July 26
10 302.73 52 302.64 3758 375 Aug. 2

¥Special Tank Checks
Page 49



Table 6. Index Yalues of Working Reference Gases and Retdred (Sublatandards

MAUNA LOA CARBON DIOXIDE PROJECT

Col; 2 3 o 5 PR 8 ] 10 S
(Sub) Single Set _Mi'diAv. Compared Iapk
Analyser Standard Compared No. of No. of Date of Dates of Use

Tank No. Tank No. Compari- Index Compari- Index No. Pressure Analysis

Song Song 2
. 1960

1344, 6081 10 306.56 2160 Aug. 2
5 306.68% - Aug. 9
10 306.73 1220 Aug. 14
5 4 306.64% - Aug. 21
10 306.92 52 306.70 6081 380 Aug. 27

1344 148 10 302.92 2230 Aug. 27
9 302.94% - Sept. 7
10 302.86 1210 Sept. 13
a2 302.91% - Sept. 20
10 303.03 50 302.93 148 450 Sept. 26

7344, 7366 10 317.54 2180 Sept. 26
10 317.59 1200 Oct. 12
12 318.03* - Oct. 20
10 AT.55 42 317.69 7366 400 Oct. 26

7344 7361 10 322.05 2120 Oct. 26
12 322 .36%* - Nov. 4
10 322.28 1150 Nov. 11
11 322.23#% - Nov. 17
10 322.30 53 322.25 17361 400 Nov. 23

7344, 7362 10 300.96 2150 Nov. 23
10 300.93* - Dec. 1
10 301.04 1220 Dec. 8
11 301.10% - Dec. 15
10 301.31 51 . 301.C7 7362 360 Dec. 22

7344, 3758 10 310.57 2140 Dec. 22

#*Special Tank Checks
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Iable 7. Combined Scripps and Maung Loa Index Values of Working Reference Gases
MAUNA LOA CARBON DIOXIDE PROJECT
Golts: -1 2 3 A 5 6 7 8 9 10 11 12
At Scripps SOy At Scripps g
ik Pri Yo.U At Mauna loa $ptar Tan Wt'd. Average tank - Dits Uas
No. No. of No. of No. of Pressure No., of No. Began
Comparisons Index Comparisons Index Comparisons Index (P.S.I.) Comparisons Index
1958
4285 - - 38 308.36 10 309.49% 220 38 308.36 4285 Apr. 3
4286 - - 54, 309.24 10 310.46% 240 54 309.24 4286 Apr. 19
R423 V4 306.58 Al 307.01 ik 306.93 360 54 306.98 2423 July 3
2426 2 306.33 oA 306.67 10 306.56 300 56 306.64 2426 Aug. 8
2425 P4 306.67 49 306,96 10 306.97 400 6l 306.95 2425 Nov. 26
4295 12 298.09 47 298.24 10 298.31 200 69 298.22 4295 Dec. 20
1929
4292 13 296.07 43 296.24, 10 296.56 270 66 296,26 4292 Jan. 14
428, 12 308.80 27 309.15 34 308.97 200 73 309.01 428, Mar. 1
2420 25 307.57 46 307.66 10 307.60 370 8L 307.62 2420 Mar. 20
4283 14 318.59 51 318.61 10 318.66 300 75 318.61 4283 Apr. 16
2418 10 312.17 45 312.21 10 312.30 400 65 312.22 2418 May 15
2423 21 317.49 48 317.29 10 317.21 520 (e, 317.33 2423 June 1l
4286 10 317.23 45 316.91 9 317.10 370 (A 316.99 4286 July 8
4285 10 303.14 41 303.35 18 23.33 430 69 303.31 4285 July 27
6074 10 306.30 45 306.48 10 0637 - I 65 306.44 6074 Aug. 22
6081 10 304 .24 L6 304.22 10 L3078, 66 304.24 6081 Sept. 10
6057 10 304.39 o
6067 10 307.67 45 307.85 10 307.74 300 65 307.81 6067 Oct. 2
3759 10 310.05 40 310.46 10 310.51 200 60 310.40 3759 Oct. 26
4288 10 311.47 40 311.66 12 o 5 e R - 62 311.62 4288 Nov. 21
4274 10 301.54 36 301.61 10 301.65 280 56 301.60 4274 Dec. 3
3753 10 325.46 45 325.74 10 325.86 350 65 325.72 3753 Dec. 19
2418 12 306.23 47 306.28 10 306.59 300 €9 306.32 2418 Jan. 8
7361 16 320.04 59 320.12 11 320.22 400 86 320.12 7361 Jan. 30

* Omitted from wt'd. average.

** Lost by shipper en route to Mauna Loa
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Table 7. Combined Scripps and Mauna Loa Index Values of Working Reference Gases
MAUNA LOA CARBON DIOXIDE PROJECT

Coli 1 2 3 4 5 6 7 8 9 ' KR - SR
At Scripps At Scripps
Tank Prior to Use At Mauna Loa After Use Ntid, Averee Tank Date Use
No. No. of No. of No. of Pressure No. of No. Began
Comparisons Index Comparisons Index Comparisons Index (P.S.I.) Comparisons Index
1960
7362 10 301.97 52 301.62 10 301.66 590 72 301.67 7362 Mar. 3
T362%%* 10 309.96 - - 10 309.98 2200
LRT5 10 303.51 48 303.51 10 303.59 400 68 303.52 4R75 Mar. 30
LRT2 12 300.88 48 300.73 12 300.91 250 72 300.78 4272 May 3
7366 14 306.23 53 305.96 9 306.04 380 76 306.02 7366 June 3
3758 10 302.74 52 302.64 10 302.72 330 72 302.67 3758 July 4
6081 12 306.64 52 306.70 10 306.73 270 T4 306.69 608L Aug. 2
148 8 302.85 50 302.93 10 302.94 370 68 302.92 148 Aug. 27
7366 10 317.39 42 317.69 12 38,13 200 (YA 317.73 7366 Sept. 26
7361 10 322.27 53 322.25 10 322.63 390 73 322.30 17361 Oct. 26
7362 10 301.26 51 301.07 9 301.86% - 61 301.10 7362 Nov. 23

* Omitted from wt'd. average
#% Tanks accidently not used at Mauna Loa ./ ./ .0 cwwv ol

Page 52



