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Introduction

Volatile fatty acids (VFAs) are a group of compounds that include acetic acid (the lowest
molecular weight VFA), propionic acid, isobutyric acid, butyric acid, isovaleric acid,
valeric acid, hexanoic acid and other higher molecular weight (MW) compounds. This
paper reviews and compares the various studies that have attempted to characterize
and/or quantify VFA emissions from manure. As noted below, VFA emissions are
strongly dependent on the type of manure and the process conditions of the manure. This
can be demonstrated by reviewing the biochemistry and air/water chemistry of VFAs, as
well as the studies described below.

Chemistry

Cows and cow manure produce VFAs through the process of fermentation of starches
and proteins in either their digestive systems or excreta. All VFAs are semi-volatile
organic compounds (SVOCs), because of their low volatility (Henry’s law constant) and
water solubility, since their polar nature makes them more likely to stay in aqueous
solution. From an air quality regulatory perspective, most VFAs meet the definition of
Volatile Organic Compound (VOC), as they have not been listed as exempt by the U.S.
EPA or the STVAPCD. VFAs are very water soluble and, as such, are found at dominant
concentrations in aqueous median such as manure and liquid solution. Hydrocarbons in
anaerobic liquid environments, such as those found in.dairy lagoons, are typically
consumed and preferentially excreted as methane. -

Studies

Studies related to VFAs from manure are listed in Table 1. Where possible, emission
estimates are included. For each study, the test method and conditions are noted, as well
as comments on the study or its potential application to estimating VFA emissions from
dairies.

Conclusions:

For determining VFA emissions at local San Joaquin dairies, the Schmidt et al. study is
the most appropriate. It is a study done at a local dairy. It measured VFA emissions at
multiple process locations (feedlanes, corrals, lagoons, etc.) using an EPA-approved test
method (see NOTES section after Table 1 for more discussion on the test method).
Tésting at all significant dairy area sources (corrals, flushed lanes, lagoons, etc.) with the
U.S. EPA-validated chamber was non-detect for all samples collected, however detection
limits were higher than desirable (60 ppbv to 260 ppbv). Two emission estimates were
developed: 1) assuming that acetic acid was at the detection limit for all processes and
that it represented 37% of the total VFAs; and 2) assuming a more realistic estimate of
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