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Future Indoor Alr Sam-
pling Methods at NASA

During the February 2007 sampling
event, replicate duplicate QA air
samples will be collected using SKC
Ultra If passive diffusion samplers
containing Tenax TA absorbent. Af-
ter completion of sampling, the
chemicals absorbed on the sampling
media are thermally desorbed by the
analytical laboratory and analyzed be
EPA method TO-17. Analysis by
Method TO-17 i3 identical to EPA
Method TO-15 once the sample is
introduced into the pas chromato-

graph.

There are numerous advantages to
the passive sampling technique and
EPA Method TO-17:

¢ Cost —about one-half to twa-
thirds the cast of TO-15 and

Summa® Canisters

» Logistics - the badges are about
the size of a match box, conse-
quently there are no storage is-
sues and shipping costs are sig-
nificantly reduced

» Intrusiveness - due to their small
size, the passive diffusion badges
are potentially much less ntru-
sive on building occupants than
Summa® Canisters

Results of Sampling at ARC

Building N210

Building N210 on the NASA Ames Re-
search Center campus was originally con-
structed as an aircraft hangar in the late
1930’s. The building is located over the
leading edge of a shallow regional VOC
groundwater plume. Groundwater data
(2003) indicates trichloroethene concen-
trations beneath the building of approxi-
mately 100 ug/L.

In June 2004 24-hr Summa® canister
samples (N=14) were collected from two
locations within the building. One loca-
tion had a mean concentrations of tri-
chloroethene of 44 ug/m’® (range 14-110
ug/m’) and cis-1,2-dichiaroethene con-
centration of 3.7 ug/m’ (range 1.3 10 8.2
ug/m’). The trichloroethene concentra-
tions at the second location were low (<
1.7 ug/m’ maximum). Additional
Summa® canister samples were collected
from five indoor locations during Septem-
ber 2004 (N= 19) to further delineate in-
door concentrations. This sampling con-
firmed the results from the two original
locations and also showed elevated tri-
chloroethene concentrations at some of
the new locations, but samples from other
locations were not elevated.

In May 2005 the USEPA Trace Atmos-

pheric Gas Analyzer (TAGA) was used
to conduct a building survey to better
define locations with elevated trichloro-
ethene concentrations. The results of
this survey were used to select addi-
tional sample locations. Samples were
collected from eight indoor locations
{N=24) during July 2005 and from
seven indoor locations (N=13) during
September 2005,

These results indicated that the configu-
ration of the HVAC system was the
likely cause of the elevated trichloro-
ethene concentrations at some of the
locations sampled, Mcdifications to the
buildings HVAC system were made in
December 2003,

Confimmation samples were collected
from eleven indoor locations (N=21)
during January 2006 and from twenty-
one indoor locations (N=83) during
February 2006. These confirmation
sample results indicated that the HVAC
system modifications had achieved a
significant reduction in indoor air
breathing zong concentrations
(trichloroethene < 1.0 ug/m’).

The total number of samples collected
is summarized in Table |

Table 1. N210 Summa® Canister Samples

Jun-04 | Sept-04 | Jul-05 | Sep-05 | Jan-06 | Feb-06
Breathing zone
total 3 12 18 9 17 85
Pathway total 7 9 12 6 8 11
Qutdoor total 9 9 8 4 4 26
Grand Total 24 30 38 19 29 122
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A Brief Summary of Indoor Air Sampling at Ames

Previous shor-term indoot air
studies had detected numerous
VOCs in a number of build-
ings onsite, The indoor air
samples for these buildings
were all single 8-hour or 24-
hour integrated samples.
Groundwater monitoring has
been conducted on the NASA
Ames Campus and the NRP
for approximately 15 years. In
general, some of the chemicals
detected in the indoor air and
flux samples were also de-
tected in the groundwater.
However, thete are numerous
chemicals (such as vinyl chio-
ride) that have been detected
in the groundwater, but have
not been found, or have only
been found sporadically,
above detection limits in either
the flux or indoor air samples.

From the end of June 2003
through June 2004 over 1200
Summa® canister air samples
were collected from buildings
B15, Bl6, B17, B20, N210,
and N243 on the ARC campus
and NRP. In addition, during
September and October 2004
samples were collected from
Buildings B15 and N210. All
previous work plans and study
results are available ., As part
of these prior studies both 24-
and 8-hr samples were col-
tected from indoor building
locations, as well as outdoor
ambient and background sam-
ple locations. The study re-
sults indicated that indoot con-
centrations of ¢is-,2-DCE and
TCE in building N210 were
elevated relative to the outdoor

ambient and background air
samples. Results from the
Building B15 September and
October 2004 sampling, as well
as the preliminary confirmation
sampling from Building N210,
also showed that modificatien o
the HVAC system operating
parameters could be effective in
reducing these indoor concentra-
tions,

As part of the Long Term IAQ
study, two one-week sampling

events were cenducted in build-

ing N210 during June 2004.
Additional follow-up samples
were collected from N210 in
September and October of 2004
Results for two locations showed
significantly elevated cis-1,2-
DCE and TCE cencentrations,
but samples collected from the
other locations in N210 were
similar to results in samples
from some of the other buildings
(B15, B16, B17, and B20) col-
lected during the same time peri-
ods. The source of the high con-
centrations at these two locations
were thought to be either a result
of poor air flow or of collecting
samples adjacent to preferential

vapor intrusion pathways. Dur-
ing the week of May 16, 2005
the USEPA conducted a walk-
through survey of Building
N210 using its Trace Atmos-
pheric Gas Analyzer {TAGA)
mobile iaboratory. These re-
sults confirmed the previous
SUMA canister samples
(Neptune, 2(}35¢c). During two
weeks in July 2005, 65 24-hr
samples were collected from
buildings N210, N211, N239A,
and N259, as well as cutdoor
ambient and background sam-
ple locations, These results
clearly showed elevated TCE
concentrations in N2)90 in scme
of the breathing zone sample
locations, as well as in some of
the pathway sample locations.

To confirm these results an
additional 19 samples were
collected from indoor breathing
zone, pathway, outdoor and
background locations in Sep-
tember 2005. Based upon these
results, the elevated TCE con-
centration in room 143 was
confirmed to be the result of the
configuration of the HVAC
fresh air supply. The ventilation

systemn in the adjacent space,
Room {45, was sirnilar to that
in Room 143, The September
sampling was designed to
evaluate concentrations in the
breathing zone and sub-floor
within Room 145. These sam-
ples showed that the concentra-
tion of TCE in Room 145 was
lower than that in Room {43. In
December 2005 the HVAC
system was modified to re-route
the supply air duct and 10 pro-
vide separate ventilation for the
sub-floor space.

After modifications were made
to the N210 HVAC system in
December 2005, twenty-nine
breathing zone, pathway, out-
doar ambient, and background
samples were collected in Janu-
ary 2006 and 106 breathing
zone, pathway, outdoor ambi-
ent, and background samples
were collected in February
2006. These samples indicated
that the HVAC modifications
had significantly reduced the
indoor breathing zone TCE
(and other halogenated hydro-
carbon) concentrations.

EPA Method TO-15 and Summa® Canister Sampling

The atmosphere is sampled by
introduction of air into a spe-
cially-prepared stainless steel
canister initially under vacuum.
A sample of air is drawn through
a sampling train comprised of
components that regulate the rate
of sampling into the pre-
evacuated and passivared canis-
ter. Afer the air sample is col-
lecied, the canister valve is

closed, an identification tag 1s at-
tached to the canister, and the can-
ister is transported to the laboratory
for analysis.

To analtyze the sample, a known
volume of sarople is directed from
the camister through a solid multi-
sorbent concentrator. After the
concentration and drying steps are
completed, the VOCs are thermally

desorbed, entrained in 2 carmier gas
stream, and then focused in a small
volume by trapping on & reduced
temperature trap or small volume
muitisorbent trap. The sample is
then released by thermal desorption
and carried onto a gas chroma-
tographic column for separation.,
and subsequently identified by
mass spectrometry.



