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INTRODUCTION

During the summer and fall of 1975, Caltrans and the San Diego
County Air Pollution Control District conducted a joint study
of ailr pollutants and their transport in the San Diego Basin.

This study was conducted in conJunction with a federally
financed research project titled "Transportatlon Systems
and Regional Alr Quality"™ (1l). The maln objective of that
project is to provide an emisslons and pollutant data base
for several metropolitan regions and to use the obtalned
data to verlify concentrations predlcted by air quality
models.

To. perform the field data gathering part of the project, it
was declded ﬁhat the best approach would be placing trallers
contalning monitoring equipment in fixed locations throughout
the study area. In additlon, the San Diego Air Pollution
Control District (SDAPCD) statlons were reviewed as to siting -
and thelr data were also used.

As the study progressed, voids 1In the data base were noted.

It was dee¢ided that additional samples were needed between

the fixed sites, aloft over land, and over the ocean lmmedi-
ately west of the basin. Thesze supplemental samples would be
bag samples of oxides of nitrogen (NOX), total hydrocarbons
(THC), and carbon monoxide (CO). The problem with this type
of sampling is the effect of length of storage time, bag
material, mix of pollutants, etc.; on the accuracy of analysils.

The delay period from sampling to analysis may run from
several hours up to three days, depending on work schedules,
weekends and holldays, during which time the pollutants 1n

the tedlar bags could react, éhanging the chemical composltion
of the sample.

www . fastio.com
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'T6 check on this possibility, some tests were run in June
1975, prior to the-beginhing of the survey, to determine
ambient‘lévelszof“HC'and“NOk for summer conditions. A
number of bag samples were taken simultaneously from a
single locatlon and tested over a three day period for
hydrocarbon and oxides of nitrogen concentrations. No
significant change in concentrations of these pollutants

in the samples was observed. However, the ambient con-
centrations of these pollutants were low (THC 0.1-3.4 ppm,
NOx below 0.4 ppm) durlng this season and i1t was decided that
additional testing should be done in the late fall when
nitrogen oxide and hydrocarbon levels are normally higher.
The data included herein are the result of this later study,
made 1n December.

A group of samples was taken on each of three successive days
for  this:study. Each group was sampled at the same location
and at tle same time of day. At 12 specified times, ranging
from 1 hour up to 32 hours after sampling, three bags from
each group were ‘tested, The result was three sets of data
showing changes 1in hydrocarbon and nitrogen oxide levels over
a 32 hour period.

CONCLUSIONS

1) - For-concentrations of total hydrocarbons (THC) and non-
methane Hydrocarbons (THC - CHM) of 0.1 ppm to 3.4 ppm stored
in tedlar bags for up to 3 days the degradation was insignifi-
cant.

2)  The NOx concentratlons below 0.4 ppm showed insignificant
degradation in tedlar bags for up to 3 days storage time.

ClibPDF - wivw . [aslio.com
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those conditions, (See Pages 4-7 fop analyiers, 7 and 8
for sampling System, 14 ang 15 rop meteorological conditions,)

RECOMMENDATIONS

2) Studying various hydrocarbon splits répresentative of
emissions from power Plants, vehlcles, o131 refineries, ete,

3) Evaluating the number of times tedlar bags can be useq
before internal film builig Uup on the walls creates an

www fastio.com
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TMPLEMENTATTION

california Department of Teansportation Districts will be
informed of the findings of this reséarch. They will have
the option of bag sampling for additional THC and NQx data
_under the control conditions as stated.

ANALYSIS OF AIR SAMPLES

;
The bag testing program Was set up so that three bags Were
analyzed during each testing perlod.

Two separate sample lines were used. One was connected to
the Hydrocarbon Analyzer, BendlX Model 8201 Flame Tonlzation
Detection Gas Chromatograph, and the other wWas connected ©O

the Oxldes of Nltrogen Analyzer, TECO Model 14B Chemiluminescent
" Detection.

Hydrocarbon Analyzer

The Ambient Hydrocarbon Analyzer 1s designed to measure non-
methane (reactive) hydrocarbons (THC less CHu) in ambient air.
The analyzer usesS a hydrogen flame jonization detector (FID)
which is extremely aensitive to hydrocarbons and has been
proven to be reliable (2). The measured methane (CHy) 1is
electronically subtracted from the total hydrocarbon (' THC)
value to glve a measure of the reactive hydrocarbons. Auto-
matic standardization of the detector output during each

cycle insures a stable baseline for long-term unattended
operation. No catalyst, converter, or scrubber 1is employed in
the determination of either methane OI total hydrocarbons.
Only hydrogen and hydrocarbon-free air are required as support
gases for this instrument. The hydrogen is supplied by 2

ClihPDF - www .fastio.com
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hydrogen and oxygen by an electr01ytic Drocess, The hydrogen
18 then Purifieg by a membrane Purifier, Hydrogen is Supplieq
On a demang basis a¢ the requireq Pressure (see Figure 1-3),

All analytica; functionsg and associateg readouts gpe Programmeqg
by a solig State e€lectronie timer, Autcmatic=cycling through
total hydrocarbons and methane Provides the reactive hydro-
carbons output wWhich ig updated after egeh cycle (i.e., every
200 Seconds), The three 8lgnals are stored in Permanent

The accuracy for thig Instrument 15 1% of ruil Scale fop
ranges used: The (0-10 Ppm) CHq (0-~5 ppm) ang THC-CHH
(0-10 ppm).

In the Presence or an excess amount op ozone, the intensity
of this emission is proportional to the mass flow rate or
nitrie Oxlde inte the reaction chamber, Ozone fop the

ChbhPDF - www M;s:m com
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an ultraviolet 1light source. AS oz OoNne end*nitric oxide mixX,
the chemiluminescent reactbion produces-a 1ight emission which
is propontionalfto NO.concentration and 18 measured by the
photomultiplier-tube{,

This metnod also lends jgself to zotal oxides of nitrogen
analysis (NO and NOZ) py reduclng the nitrogen gioxide to

nitric oxide and oxygen by passing over a heated catalyst,
Then proceeding with the reactlon, g.e.: (3)

gee Figure 4,

Theuanalgsis has proven £o have an sccuracy of iZ% of full

scale for & range of 0-=-2.0 PpH. This analyzeTr requires pottled
oxygen to operate. It uses an alr scrubber** (to remove amb ient
NO and N02) £o obtain zero reference air and uses pottled nitric

oxide in nitrogen for span (see calibration Section).

REach bag sample wWas first rested Y the Hydrocarbon Analyzer
and then DY the Oxldes of Nitrogen Analyzer. The reason for
this testing sequence was ¢hat the sample flow rate 1S muel
1ower in the HC analyzeY. In the reverse sequence there 1s 2
possibility of evacuating the bag sample pefore poth pollu-
tants are analyzed.

¥¥ihis scrubber is a stalnless steel eylinder contalning
chromlum trioxide (CRO3) on firebrick and soda 1ime with
o downstream glass paper filter tO trap particulates.


http://www.fastio.com/

SAMPLING SysTmy
\

This Pump, 5 Spectrex Mode1 AS-120—3, Pulleg the sample, from

S¥ystem.

Astio.com
www fastio.com:
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Thirty-six of the L2 bag semples were used for analysis with
¢ extras for jpnsurance 4pn case of D2a& failure, 1OW fillage,
jeakage, etc.

A1l samples were taken inn a one hour period from 0700 to 0800

to represent hignh values from morning commuter graffic.

After sampling was completed, the gample bags were placed

in opadque garbage pags (which upon gesting plocked g8% of

gV 1light) ®O protect from possible further photochemical
peactlions. The bags then were prought into the pistrict 11
Laboratory puilding in San Dieg0, where the analyzers for THC
and NO_ were get up in 2 permanent 1ocation.

Both analyzers were spanned with gas gypical of highe¥ yalues
than the ranges of concentration'ln the eamples. The con-=
centratlon yalues wWere established for each g luminum cylinder
of gas bY analysls performed py the California Department of
Health, Air and Tndustrial Hyglene Laboratory (ATHL) » using
EPA recommended.methods. Oon-site calibrations were performed
pefore and after this resting py. AIRL to document instrument
conditlon. In addition, 2 representative of the gan D1ego
Air Pollution control pistrict (SDAPGD) observed operabion
procedure-and essisted Caltrans by cross—testing span gases
with SDAPCD equipment. A good correlation was obtained
petween the two agencles. Agreement was within the practioal
aceuracy of the span gases and the analytical method (i?%).

Tables 1 and 2. show the ambient pollutant 1evels ab ghe time
the gamples were taken determined by SDAPCD.
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CALIBRATION

Primary calibration was performed on the analyzers by AIHL,
Thelr calibration procedures are based on EPA reference
methods,

Spot checks were performed by the SDAPCD. A bottled "Cal gas"
mixture was used 1n the Hydrocarbon Analyzer and a NO2 perme-
ation tube from Monltor Lab Inc. was used in the Oxides of
Nitrogen analyzer.

Weekly éalibration checks were run by Caltrans' Distriet 11,
Alr Quality Seection personnel. The Hydrocarbon Analyzer was
spanned with bottled gases calibrated by AIHL. One bottle
consisted of 5 ppm methane in air. The other bottle was 23.5
ppm propane in alr.

The oxides of nitrogen analyzer was spénned with 5 ppm nitrie
oxide (NO) in nitrogen. This gas was also calibrated by AIHL.
The zero was checked with a "clean alr" scrubber supplied by
ATHL. '

Instrument Accuracy

For the Bendix Model 8201, the accuracy 1is 1% of full scale
(10 ppm THC) (5 ppm methane). The TECO Model 14B has an
accuracy of 1% of full scale (2 ppm).

www . fastio.com
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BAG DEGRADATION STUDY STATISTidAL ANALYSTIS

A statistical analysis was designed toO test the validity of
bag sampling data for total hydrocarbons, methane, nonmethane
hydrocarbons, total oxides of nitrogen, nitric oxide, and
nitrogen dioxide.

The experimental data were generated for three consecublive
days, December 8, 9, and 10 of 1975. During a one-hour aver-
aging time from 0700 to 0800 PST, thirty-six bags were filled
with ambient alr. The bags were tested 0, 1, 2, 3 b, 65 Ts

8, 9, 23, 27, 30 and 33 hours later with the equipment at the
Caltrans Laboratory in San Diego. The reported values in parts
per million for the three bags tested each hour were averaged
together and put Into a computer file for each of the three
days. The three days were combined into one file.

The degradation data were then graphed. Flgure 8 shows'
degradation of oxides of nitrogen, Figure 9 shows nitric
oxide, Figure 10 shows nitrogen dioxide, and Figure 11
shows total hydrocarbons. The_equations for the lines of
pest fit were determined for each group. These equatlons

are 1isted in the Analysis of Data on page 12.

11
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fit for the data. 1In the case of NOx values above 1 ppm, a
2nd degree polynomial curve fit was used. .

NOy

% ,
Group 1' ¥y = .377 - .0004x
Group 2 ¥ = 1.032 -~ ,007 x +.0001%°
Group 3 ‘ ¥y = .336 - ,0014x
NO '
Group 1 ' ' ¥y = .323 - ,0012%
Group 2 Y = .973 - 019X + .0002%2
Group 3 : . ¥y = .251 - ,0015%

No,
Group 1 ¥ = .052 + 0008%
Group 2 Y = .074 + 010X - 00252
Group 3 ¥y = .089 - ,00008%
THC |
Group 1 S ¥ = 3.056 + ,002%
Group 2" ' ¥ = 2.897 -~ ,0009%

Group 3 : ¥y = 2.663 - .002%
It must be considered that the value changes are small ang

are very close to the lower Sensitivity limit of the analyzers,

concentrations at the nearest Station whicech 1is Lindberg Field.
These ctoncentrations are given 1in Table 1 for June 2, 3, and 4
and in Table 2 fop December 8, 9, ang 10,

Only the December data are graphed, The June 2-4, 1975, data

are given in Table 3, These were not graphed due to the low

is indicated in these Samples,

i2
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INITTIAL CONCENTRATIONS FOR

AMBIENT ONE HOUR AVERAGES

Table 1

JUNE 1975 STUDY

.FROM SAN DIEGO APCD

NO
NO
NO
THC

AV

THC
CHM

O3

METEOROLOGICAL CONDITIONS

.03
.03
.0l
1.6
1.4
.02

.02
.02
0
1.6
1.4
.03

.03
.02

.02
1.5
1.4

(Instrument Down)

Average wind speed 6 knots
Skies cloudy
Temperature 61°F

S

ppm
ppm
ppm
ppm
Ppm
Pbm

bpm
ppm

ppm
ppm
ppm

pPpm
ppm
ppm
ppm
Ppm

073070830

0800-0900

0700-0800
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Sample
- Date

6-2-75

6-3-75

Sample

i
151
[¢]

MO N
OUVINWHWOIAW =N O

W
=

46

CONCENTRATIONS FOR

Table 3

JUEN 2, 3, & 4, 1975 SAMPLES

Average Concentration* (ppm)

¥E
THC CHu RHC NOx NO NO2
1.6 1.6 0 02 .01 .01
.01
.02
1-6' 106 O .O2 -02 -Ol
1.6 1.6 0 .03 .02 .02
1.7 1.7
107 107 '03
1.6 1.6 .02
00-'2
.01
106 106
1.7 1.7
1.7 1.7 0 .02 .02 .01

#Average of three bag samples.

¥*¥Non-Methane Hydroearbons (Reactive)

www fastio.com
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Table 3 (cont.)

Sample Sample ‘ Average Concentration®* (ppm)

Date Age THC CH), ROCF¥ NO_ NO NO

6-'“_75 1.6 1.6 0 002 001 .01

13 .01
22 .02

58 1.6 1.6 0 02 .0é .01

¥Average of three bag samples,

¥¥Non-Methane Hydrocarbons (Reactive)

17
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