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(Mileski et al., 1988) as well as the lignin and hemicellulose 
in ligno-cellulosic �c�o�m�~�l�e�x�e�s� (Kirk and Farrell, 1987). The 
fungus also liberated 4C02 from an enzymatically pre­
pared [14C]tetrachloroquinone-lignin copolymer (Schafer 
and Sandermann, 1988). A possible scheme for the bio­
remediation of PCP contaminated soil may therefore in­
volve a nm-step process. The PCP-derived material, which 
is drawn to and accumulates in vegetation planted on con­
taminated soil, could be further degraded in a second treat­
ment step, in which the contaminated plant material is used 
as mulch to support fungal growth. 
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Monitoring for Selected Degradation Products following a Spill of VAPAM 
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ABSTRACT 
.. ~ a rail accident that spilled the soil fumigant VAPAM into 

s.cr.me..to River on 14 July 1991, a special study was carried out 
It _ the extent of contamination in Lake Shasta. A total of 32 river 
::: _pies collected on 18 July and another 316 samples collected 

22 July through 30 August were analyzed. Data obtained clearly 
~ the presence of the degradation products of Metham, namely, 
--'" iIotbiocyanate, carbonyl sulfide, methyl sulfide, and traces of 
~. However, due to the emergency nature of the incident that 
fly III quick analytical turnaround times, as well as the unavailabil­
III be' satisfactory analytical method, the presence of Metham could 
11m ';::nstrated with certainty Inltially. Nonetheless, the labora-

y response to the crisis assisted public health officIals in :::a the extent of the contamination and assuring the community­
... that tbeir drinking water was safe to consume. None of the degra­

products analyzed were detected 1 wk after the spill. 

ON 14. July. 1991, the soil fumigant VAPAM spilled into 
~onua's Sacramento River from a derailed South-

~ :t Radiation .Laboratory. Division of Laboratories, California 
~nd' ealth ServiceS, Berkeley, CA 94704. Received 24 Nov. 1992. 

1Dg author. 

~ in J. Environ. Qual. 23:279- 286 (1994). 

em Pacific Railroad train at a railroad crossing called the 
Cantara Loop located 48 km upstream from Lake Shasta 
(Fig. 1). 

VAPAM (lCI Americas International, Wtlmington, DE) 
is the commercial product formulated with 32.7% solu­
tion of the active ingredient, metham (Weed Science So­
ciety of America, 1989, p. 176-177) and its chemical name, 
sodium methyl dithiocarbamate (lCI Americas Interna­
tional) shall be referred to as Na-MDfC when its chemis­
try is involved. VAPAM is a fumigant with fungicidal, 
nematocidal, and herbicidal action. Its pesticidal activity 
is due to methyl isothiocyanate (MITe); water solubility 
of the salt (Na-MDfC) at 20°C is 722 g L -I, while that 
of MITe is 7.6 g L - I (WSSA, 1989). The environmental 
fate of metham is documented (Royal Soc. of Chern., 1990; 
Fulruto and Sims, 1971; WSSA, 1989; Hazardous Sub­
stances Data Bank, 1991; Kaufman, 1967). However, in­
formation of its fate in flowing water such as in a spill is nil. 

Abbreviations: MITC, methyl isothiocyanate; SRL, Sanitation and Radia­
tion Laboratory; CDHS, California State Department of Health Services; 
RWQCB, Regional Water Quality Control Board; ODW, Office of Drinking 
Water; HPLC, high performance liquid chromatography; GC/MS, gas chro­
matography/mass spectrometry; AEL, American Environmental Laboratory. 


