Mercury

N

ILandfill Gas?

ercury iz a highly toxic heavy metal that exists primar-
ily in three forms: elemental mercury, inorganic mer-
cury compounds (eg., mercuric chloride), and organ-
i i mercury compounds (e, methyl and dimethl
mercuryl. People are mast likely to be exposed o mercury through
the consumption of fish or seafood. Mercury is most likely to be pre-
sent in fish lissue as methyl mercury, which happens to be the most
towic form of mercury o humans, However, concern aver air emis-
sions is not limited to methyl mercury becanse ather forms of mer-
cury can be converted to methyl mercury in the environment through
et blation.
I the initial development of emissions factors for constituents of
lapdfll gas [LFG), the United States Environmental Protection
_hgeney published 2 default total mercury concentration in AP-42
equivalent to 292, parts per trillion {ppt), with no data on individual
miercury species. At this concentration, mercury emissions [rom land-
fills are extremely low, it oot negligilde.
i the late 1990s, however, a study conducted Ty Lindberg et al. at
B landfill in Flovida suggested that levels of total mercury in LFG
might e several times higher than EPA defaolt values, though still
miach [owrer than other comman landfll trace constituents, This study
was also perbaps the frst Lo positively identify the more tocic organ-
ic mercury compounds methyl and dimethyl mercury in LFG.

Upan review of the Florida data, the Delaware Solid Waste Au
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A Delaware
Case Study

Because of its regulation by EPA
as a hazardous air pollutant, mercury
ions from landfills should be

itrolled, if necessary.

thority {DEWAY inftiated a stody at its Central Solid Waste Manage-
ment Center (CSWMO) to assess the levels of total, monomethyl, and
dimethyl mercury in its LFG stream, The DEWA contracted with
Frontier Geosciences Ine. (FGS1L the same laboratoey used in the
Lindberg study, o sample collection and analyses.

The CSWRC s an active MSW landfill in Sandtown, DE, with a
total of about 2.5 million tons in place and an acceptance rate of
120,000 tpy, LFG is collected from closed areas of the land 1l with ex-
pansien inte the active cell by summer of 2003, and combusted in a
camllestick fare, Current LEG flows are approximately 750 cubic feet
per minute (cfm ). 505 Engineers had previously conducted LFG sam-
pling and analyses for other constituents such as methane, hvdrogen
sulfide, nonmethane organic compounds, and siloxanes. These results

have shown the LEFG composition o be typical for an MSW landfll.

Sampling Methodology and Analyses
Sampling was conducted in January 2003, with all samples taken from
the main gas header pipe to provide a representative compaosite LFG
sarmgre.

Total Mercury

Sampling for total mercury wms conducted by passing the LFG
through a heated iodated carbon trap, which collects all gas phase and
aithorne particulate mercury species. The traps then were returned 1o
the laboratary, where the mercury was leached from the carbon and
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further axidized. Analysis was then perfarmed using cold vapor atom-
ic Muarescence spectroscopy (CVAFS) according w FGS Methaod
069.2, which served as the basis for EPA Method 1631,
MoxomernyL MErcury

Memomethyl mercury sampling was conducted by drawing LFG
through a series of impingers containing & solution of hydrochloric
acid. The sampling train was shielded from sunlight due to the po-
tential for photoelectric degradanion of the moenometly] mersury. Al
ter sampling, the selutions were refrigerated and delivered to the lab-
aratary. The concentration of monomethyl mercury was determined
following FGS Methaod 7000 using thermal desorplion, separation by
gas chromatography, and CWAFS,

Dnaarraye MERCURY

Sampling of dimethyl mercury was conducted by drawing
LFG through a trap containing an adsorbent bed of Carbo-

results lowe Therefore samples were taken at twe volumes: 0092 and 3.6
lit. The dimethyl mercury concentration was determined using ther-
mal desorprion, separation by gas chromategraphy, and CVAFS,

FGS alsa attempted an alternative sampling methed to evaluate
the accuracy of the Carbotrap sampling method, The alternative
method wsed methanol impingers, as dimethyl mercury is highly sol-
uble and stable in methanol. Analyses were performed as previously
described.

Results and Discussion
The table below presents 2 summary of the results of the DEWA lab-
aratory analyses.

/ of Total and Drgaﬂlc: Mercuw

cles Restits

trap packed between silanized glass wool plugs within s glass
tube, Carbotrap has been found w have a high adsorption Species Avg. c"?‘m“"
capacity for dimethy] mercory while allowing the bulk of b
mercury, generally in the elemental Torm, te pass through, Total mercury 50
The sampling train for dimethyl mercury was also shielded Manamethy! mercury .20
from sunlight to prevent photoelectric degradation of 1he 0.92-lit, sample .05
5an1]pl=?-. and the samples were refrigerated until the day of Dimethyl mercury 3.6-it. sample 200
analysls, : .

' : , . Methanal impinger 4.10

For this study, FG5 lested the hypothesis that smaller et R

sample volumes would reault in higher dimethyl mercury

concentrations and better recovery {accuracy). Previous dimethyl -

mercary studies have shown low recoveries from field spikes, which
appeared to be the result of a matrix interferent that would bias the

The results of the dimethyd mercury analyses support the FGS hy-
pothesis that smaller sample volumes result in better sample recavery,
Furthermare, the precision between these results and the results of the
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alternative methanol impinger sampling method was
excellent, with 1,3% deviation, Therelore it can be con-
cluded that the more accurate dimethyl mercury con-
centrations ave thase with the soaller samiple volumes of
0,92 i, vielding a dimethyl mercury concentration at
CEWRIC af 4.1 ppt, This is consistent with the dimethyl
mercury eesult of the previous Flarida investigation of
3.2 ppt {Lindberg et all,

The concentrations of total mercury measured at
CEW RO were lower than both the AP-42 published val-
ue of 292 ppt and the concentration previously reperted
Iy Lindberg et al. (875 ppt).

monemethyl mercury measured were slightly lower

The concentrations of
than those reported by Lindberg et al. (0.7 ppt).

Using these results, at an estimated LEG generation
rate of 1000 efim, the annual emissian of twtal mercury
from the CHWMC would be about 001 hobyr Assuming
a total of 5000 landfills scross the US at similar LFG
BEICTS o rates, this lranslales to a natiowwide annual
eymission of about 50 k.

In 1994-95, EPA performed an inventory of esti-
miated mercury emissions lrom various anthropogenic sources
across the LS. AL that time, the estimated national annuoal aic emis
sien of mercury was aboul 160 tons, The majority (138 10ns) was
from combustion sources, such as coal-fired power plants, munic-
pal waste incinerators, and medical waste incineralors, Landfill
The results of the
DWW study suggest that landfill oeccury emissions are indeed a

emissions were estimated Lo be less than 001 ton.

small fraction of tial annual mercury emissions.
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