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Abstract

Results
Conclusions:

We measured formaldehyde on the Nez Perce Reservation in the
Lapwai Valley during the summer 2011. Formaldehyde (HCHO)
and other volatile organic compounds (VOC) were measured
using a Proton Transfer Reaction Mass Spectrometer (PTR-MS).
A 2006 study in the Lewiston-Clarkston valley revealed high
levels of formaldehyde during the summer months throughout the
valley, including Nez Perce Tribal lands. Formaldehyde is an air
toxic. Elevated summertime formaldehyde in the region is a
concern to the local population. The PTR-MS data was analyzed
along with meteorological data to determine if elevated
formaldehyde is due to the emissions from the paper mill in
Lewiston. Formaldehyde mixing ratios were detected as high as 5
parts per billion (ppb), displaying a consistent daily pattern of an
afternoon maximum and morning minimum just before sunrise.
The time of day behavior suggests a photochemical origin for
formaldehyde. Formaldehyde mixing ratios displayed a strong
positive correlation with surface air temperature with the highest
formaldehyde mixing ratios occurring on the warmest day of the
study (6/29/11).

1. Maximum HCHO levels (5ppbv) were lower than the
2006 study (15ppbv).
2. Wind flow pattern is similar to the 2006 study.
3. Clear correlation between HCHO & temperature.
4. HCHO displayed a diurnal pattern expected from a
photochemical product – suggests HCHO is secondary in
origin.
5. The mean daily concentration represented by the TO-11a
measurement is within the range found with PTR-MS for
formaldehyde and acetaldehyde, but not for acetone.
6. Methanol (CH3OH) is emitted from the mill. Its ambient
concentration was high (5-50 ppbv) and it could be
source of HCHO via:
HO + CH3OH  CH2OH + H2O
CH2OH + O2  HO2 + HCHO

Introduction
The past study quantified formaldehyde and acetaldehyde from 24
hour composite samples using EPA Compendium Method TO-11a.
High performance liquid chromatography (HPLC) was used for
the analysis of the carbonyl 2, 4-dinitrophenylhydrazone (DNPH)
derivative collected on an absorption tube. Formaldehyde
concentration was validated with hourly DOAS measurements.
The current study will provide a rigorous quantification of
carbonyls by using PTR-MS and comparing results with samples
measured by TO-11a.

Figure 1: Photograph of the PTR-MS and
water trap inside the air quality lab at the
Herman J. Reuben building in Lapwai.

Figure 2. Photograph of the PTR-MS
sampling inlet protruding from the wall of
the Herman J. Reuben building. In the
foreground is the liquid nitrogen that
supplied dry gas for the water trap.

Figure 3: Top panel shows acetaldehyde mixing
ratios (ppbv), middle panel shows formaldehyde
mixing ratios (ppbv) and bottom panel shows
acetone mixing ratios (ppbv) from June 24 through
July 5. For all panels, the PTR-MS mixing ratios are
shown in red compared to the TO-15.

Figure 4: Plot of HCHO mixing ratios and air
temperature over the sampling period.

Figure 6 Red is the where the Meteorological Data was collected.
Yellow is where the PTR-MS Data collected.

Figure 7 Orange is Paper Pulp Mill, Lewiston. Yellow is City of
Lapwai.
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HCHO and 25 other volatile organic compounds (VOC)
were continuously measured with a PTR-MS operated
in full scan mode. A water trap was used to remove
water from the sample intake. The PTR-MS instrument
allows for high time resolution measurements (data
point every minute) allowing for statistical relationships
between trace gas concentrations and meteorological
variables to be developed to aid in source identification.
Measurements were collected in Lapwai, Idaho from
June 10 to July 5, 2011. These were made at the Herman
J. Ruben Building. Carbonyls were also measured from
24 hour composite samples using EPA method TO-11a.
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Figure 5:Wind Rose of 1-hr average wind speeds
from June 1st to July 5 in Lapwai. Predominant
winds during the measurement period were from the
S-SE with speeds ranging from 3-6 miles per hour.
Data collected from the Nez Perce Meteorological
site in Lapwai, Idaho.

