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Introduction

Results

The motivation for this research is to identify the major sources of elevated
levels of formaldehyde (HCHO) in the Lewiston Clarkston valley (L-C Valley).
Based on a study in 2006-2007 done by the Nez Perce Tribe Environmental
Restoration and Waste Management Air Quality Program and the Idaho
Department of Environmental Quality it was determined that the concentration
of HCHO in the air was too high for a rural area like L-C Valley. HCHO is harmful
for the inhabitants of the region as this contaminant is a carcinogen that after
continuous exposure poses a significant cancer risk level resulting in 80.5 extra
cancers per 1 million people. Probable causes for high levels of HCHO include a
nearby paper mill, lumber mill, compost facility, and/or mobile emissions. These
sources could be direct emitters or contribute indirectly to secondary
production of HCHO. In this study we aim to investigate the relationship
between HCHO concentrations, other trace gases, and meteorological
conditions in order to understand the primary contributors to the elevated
HCHO levels.

Results Con’t

Figure 5 shows HCHO levels from 6/28 to 7/18 taken at the sunset park
site. The data shows significant levels of HCHO. Figures 6 and 7 are
diurnal average plots that illustrate the relationship between HCHO
and CO concentrations and temperature. Days with higher
temperatures had higher concentrations of both CO and HCHO (Fig. 6).

Figures 8 and 9 show the linearity between HCHO and methanol
and HCHO and SO2 as a function of temperature. Methanol and
SO2 contribute to secondary formation of HCHO. Figures 10 and 11
show diurnal averaged concentrations of contaminants emitted by
cars and their relationship to traffic counts at ATR 006 Lewiston
which is 0.6 Miles West of US-12.

Methods
Fig. 5 Time-series plot of concentration of HCHO (6/28-7/18).

For this study three sites in the L-C Valley were chosen to locate air samplers as
well as meteorological stations. The sites chosen consisted of 2 auxiliary sites:
Hatwai and Asotin county Landfill and one intensive site: Sunset park (Figure 1).
All three sites collected meteorological measurements such as wind speed
(WS), wind direction (WD), temperature (T), relative humidity (RH), and
barometric pressure (P) in order to identify the trajectories of the pollutants
and their origin. Hatwai and the Landfill sites were located upwind and
downwind of the intensive site, and two-12 hour grab samples were collected
per day from these sites. The intensive site (Sunset Park) featured WSU’s Mobile
Atmospheric Chemistry Laboratory (MACL), where continuous trace gas
measurements were taken with a collection of instruments (Figure 2).

Fig. 10 Diurnal plot of traffic counts vs. concentrations of contaminants for
days with high temperatures (6/28-7/02).

Fig. 6 Diurnal average plots for days with high temperatures (6/28-7/02).
Fig. 11 Diurnal plot of traffic counts vs. concentrations of contaminants
for days with lower temperatures (7/08-7/12).

Conclusions and Future Work
•

Preliminary data indicate that high levels of HCHO are mainly caused due to
primary emissions and not secondary formation as we had previously
hypothesized. This is indicated by relatively lower levels of HCHO in mid-day
(Figures 6, 7) most likely as a result of increased boundary layer height. The
surrounding topography (steep canyon walls) also contributes to this.

•

HCHO is a compound that is directly emitted by the paper mill as indicated
in the toxics release inventory (TRI) report by the environmental protection
agency (EPA). Future work will include air mass trajectory analysis.

•

It is possible that secondary formation of HCHO is also taking place. The
lumber mill emits methanol (as indicated by TRI report), and methanol after
reacting with other chemicals can result in HCHO. Contaminants emitted by
cars can also play a role in secondary formation. Future work will focus on
understanding photochemical reactions better, including O3 formation.

Fig. 1 L-C Valley Map with location of the
three sites.
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Fig. 2 MACL Trailer located at sunset park
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Fig. 7 Diurnal average plots for days with low temperatures (7/08-7/12).
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Fig. 3 PTR-MS measured air
toxics like HCHO and other
VOC’s.

Fig. 4 Gas Analyzers measured
concentrations of CO, NO and
other trace gases.
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Fig. 8 Diurnal plot of methanol vs HCHO
for low (6/28 – 7/02) and high (7/8 – 7/12)
temperatures.

Fig. 9 Diurnal plot of SO2 vs HCHO for
low (6/28 – 7/02) and high (7/8 – 7/12)
temperatures.
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