
NBS sta nd ard by about 5% over a wi de range of ozone values, and hi gher 
by about 2% over the raIlge f r om a n ozone partial pressure of about 2 0 to 
70 nanobars, which in cludes almost a ll the data from t he GHCC observa-
tories. 

4.1.4 Halocacbons 

The weekly exposure of an eva cuated stainl e ss steel cylinder has 
co nti nu ed at Barrow, Mauna Loa, and Samoa throughout 1976. In addi ti on, 
a se t of special flask samples was take n at the se stations du ring late 
October a nd early November in cooperation with the NASA Lat itude Survey . 

A dual evacuated cyli nde r program was instituted at Niwot Ridge, 
Colorado, in Janua ry and continued through the year. I NSTAAR , which has 
facilities on Niwot Ridge, was under contract to expose the pair of 
fla sks ea ch week. 

A dual cylinde r pump-up sys tem was tested during January at the 
South Pole s tat ion. 

Instrumentation 

A numbec o f changes and addition s helped improve the quality of the 
da ta. During Hacch 1976 , the Hewl e tt -Packard chromatogcaph wa s elec-
tronically modified acco r ding t o the manufacturer's re co mmendations. 
This permitted the va r iable frequency mode of operation t o be used with 
ult r apure nit roge n carrier gas. The change brought about a sensitivity 
increase of 2.5 . The Idaho Falls detector and fixed-pulse electronics 
were no longer u s ed. A ma ss flow control ler was in s t alled in the 
carrier gas line in April to reduce flo w flu c tuations a nd their effect 
o n dete ctor r esponse. Negati v e chromatogram p eak s were observed and 
found to be caused by halocarbons in the carrier gas despite the ultr a -
pu re (99.999%) nitrogen used. In August, a Supelco Gas Purifier was 
installed in the carrier gas line wh ich reduced halocarbon imp urities t o 
an amount below their dete ctable limit. 

The cy linder pump-up test s run in January at South Pole showed 
unfavorable resu lt s. Followi ng a c riti ca l review of the fla s ks and pump 
system, chaIlges ar e being made to improve the sampling system. Our 
stainless stee l cylinder s are being passivated by the SUMMA electropol-
ishing process deve l oped by Molectrics, Inc., of Englewood, California. 
It is believed th is wi ll minimize cylinder wall effects that cause 
modification, adsorption or desorpti on of co llected trace halogens. The 
cylinde cs are being equipped on both ends with a ll stainless steel Nupro 
type SS- 4H b e llows valves. These valves contain no elastomers or 
polymers that could serve as halocarbon so urces or sinks. After chem-
i ca l cleaning, the cylinder s ar e evacua ted while heating, then f illed 
wit h zero air. Chromatog r aphi c purity checks are mad e a day and at 
least a month later by sampling the zero air. 
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The dual cylinder pump-up system has been simplified. The pump 
system contains a 7-mi cron all stainless steel filter at the inlet to 
the stainless steel bellows pump. At the out let of the pump, the gas 
flows through a relief valve , then through both cyl inders which are 
parallel. The inlet of the pump system is connected through a short 
sec tion of stainless steel tubing to the gas stack manifol d at each 
station. 

Future Program Developments 

The dual cy linder pump-up system described in the previous sec tion 
will be tested at the South Pole facilities during 19 77. Sa mples taken 
in Janua ry and February will be used to assess the quality of the system 
and the value of deploying similar systems to all of the baseline 
stations. Cylinder pairs will also be pumped up monthly through the 
rest of 1977 to test for long-term sample stabi l ity. 

A major emphasis during the coming year will be developing refer -
ence gases for chromatograph calibration. Large cylinders will be pres -
surized with background ai r, and referen ce values of halocarbons will be 
determined through interlaboratory and standard gas comparisons. 

Analy sis for ot her hal ocarbons, suc h as dic hl orodifluoromethane 
(F-12) and nitrous oxide (N 2 0), will be possible when reference gases 
become available. 

Data 

Our comp l ete 1976 data base for trichlorofluorometha ne (F-11 ) is 
presented in Table 9. These data are graphi cally presented wit h earlier 
data in Fi gure 11. The scatter in the data and the sta ndard deviations 
have decrea sed . This is partly due to increased control of parameters 
in the chromatographic analysis. Also, the evacuation of sampling 
flasks has been monitored more c losely. 

Of the three basel ine stat i ons Barrow has the highe s t concentra-
tions, Samoa the l owest, and Mauna Loa is in between. This is what is 
expected. However, a phase difference is also likely but is not readily 
apparent from the graphs. In fact, the concentrations appear to have 
risen and peaked together. Whether the rise and fall is a true annual 
cycle wil l need at least another year's data to determine. 

Niwot Ridge samples were taken in pairs of flasks. of these 
pairs showed coincidence. Early in the sampling, one pair consistent ly 
was not coincident and had F-ll concentrations higher than expected. 
That pair was cons idered con taminated and was withdrawn from the samp-
ling rotation sche me in early June. 

A plot of the Niwot Ridge data indicates close agreement with the 
Hauna Loa da ta. 
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Table 9. 1976 Data Base fo r CC 13 F 

Barrow Mauna LOd Niwo t Ri dge Samo a 
Cone. Cone. Cone. Conc. Co ne . 

l{Doth 0" (POll') a 0" (ppl v) a 0" (pplv) a (pp t v) a 0" ( pph) , 
Joo 5 3.1 2 9 1878 3 1. 152 153 2 " 21B 

19 241 • 17 21. 2 23 144 146 2 
25 171 2 

feb 17 274 • lJ 117 7 131 145 19 1. 7 
Z5 ,.9 5 24 ' . 0 778 

Ma r lJ DO 2 11 l3b 2 7 900 m 9 2.3 1 
19 lJ9 , 23 189 2 10 U7 3 168 18 .22 13 
23 llO 1 30 121 1 18 IDS , 11 7 26 102 1 

24 118 2 

Ap' 2 138 2 1. 250 2 122 1 122 1 2 118 2 
19 120 2 24 38000 8 131 2 129 1 7 25. 5 
28 1.1 2 15 115 2 123 2 is 131 , 

)0 150 1 138 1 24 123 2 

H.y G &30 " 5 11l 2 5 11 9 J III 3 9 459 6 
12 1'3') 1 14 llJ 2 14 118 1 I1B 2 15 101 2 
21 127 2 26 10' 2 Z4 119 3 121 19 lOB 1 
25 115 1 

J O" 14 3 • 3 122 5 2 Ig4 1 174 1 • 122 ) 
13S 1 10 l2l ) 8 120 1 120 1 10 106 1 

!? 12' 1 17 113 3 1. IlS 3 117 1 19 113 3 
24 118 2 123 1 24 112 3 
30 1434 19 1672 lJ 

3 143 2 1 124 7 13l 1 130 2 3 ill 1 
7 3.5 9 125 22 l ZS , 125 1 8 11) 1 

13 139 2 22 l2b 30 122 2 123 1 15 117 2 
21 29 126 2 22 11. 2 
27 l87 29 119 3 

40, 12 127 2 11 9 1 , 1il 2 120 , 5 117 1 
25 15) 1 12 120 1 12 119 3 119 1 12 124 1 

18 302 5 20 121 1 132 1 19 121 2 
25 571 , 2. 133 2 132 1 2. m 3 
JO 143 2 

Sep 7 1.5 , :C " 3 1 5 ". 2 145 1 2 129 
15 '" 3 :S 14 9 1 10 15 1 1 151 2 8 132 

" 159 2 2i 145 2 " 142 142 2 23 lJ5 
29 173 1 28 155 2 30 131 

Oc< 5 215 1 • is' 1 5 152 1 153 1 7 144 
IS 188 1 12 1.2 1 14 175 2 174 1 13 153 
19 105 2 20 1i9 2 23 18. 1 18' 2 2i 155 
27 '" 3 29 l5J 2 28 186 1 185 1 27 172 
29 '0. 2 

104 2 
205 2 

,'lO ll 2 '02 1 192 2 • 178 177 4 175 2 
1. m 5 188 2 12 185 8 165 1 

10 207 1 19 173 2 171 174 J 
1. 172 1 " 174 2 175 165 1 
22 177 2 11 156 1 
29 177 1 18 1.2 1 

25 J7b 3 

0" 3 ('(1!) 2 , 172 2 3 183 182 5 1 158 l 
8 196 , IS 117 ) 9 169 168 1 1. 160 2 

" 2" ;:: 2 22 110 2 22 l7l 171 1 ). 154 1 
10 m 1 29 17G 2 29 171 112 1 
28 193 2 
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Figure 11. CC1 3F c on centrations at 
four GMCC observatori e s . 

4 .2 St r ato sphe r ic Ae r osol Me asur e me nts Using Lidar 

Since t h e la st report, nlonit o ring of stra t osphe r ic aerosol s over 
Ma una Loa ha s rem a i n e d the major a ctivit y. Data we r e taken at Maun a Loa 
20 times d uring 1976 . In general, the t re nd during thi s period wa s a 
r e turn t o a c lean s t r ato s phere after the volcanic i n j e c t ion by the de 
Fue g o volca no in Gu a t e ma l a du r ing October 197 4 (Fegley a n d Ell is , 1975 
a,b; Rus s e ll a nd Hak e , 1977). Ho weve r , on Janua ry 24, 1977 , a n ew, 
inte ns e v olc anic-l i ke cloud wa s d e t ec t ed at t h e tro p opa us e a b ov e Maun a 
Loa. To our kno wledg e , as of t he date of th is writing (3/77) the c l o ud 
ha s no t b ee n de t e cted a t o ther lo c a t i o n s . I t seems to h ave d e n s ity 
c omp a r able with that o f the de Fuego cloud, but it i s mo r e patch y, 
d isap pea ring and re app e aring every fe w d a ys. 
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