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Determining Criterions for Natural Biodegradation of Chlorinated
Hydrocarbons in Shallow Groundwater
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Abstract: Natural biodegradation is one of the important processes resulting in the decrease of chlorinated pollutants in envi-
ronments. Identification of the occurrence of natural biodegradation is thus the key issue to evaluate the practicability of the
natural attenuation of these compounds. Through the analysis of the characteristics of biodegradation, we found that, the
biodegradation of chlorinated compounds in groundwater environments always leads to the visible change of electron accep-
tors, primary substances, intermediate products, and other indirect indexes. The spatial variation of these substances around
the different locations of the polluted plumes is proposed to be a consequence of biodegradation of chlorinated compounds.
On this basis, this paper summarized the determining criterions for the evaluation of biodegradation of chlorinated hydrocar-
bons in groundwater under natural conditions, including electron acceptors, primary substances and intermediate products.
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Table 1 Degradation of common chlorinated solvents under aerobic and anaerobic conditions

PCE TCE DCE vC 1,1,1-TCA CT CF DCM

N N Y Y N N N Y

N Y Y Y Y* N Y Y

N Y Y Y N N N N

N Y Y* Y* Y N Y Y

N N N Y N N N Y

Y+ N e Y+ N Y e Y

Y Y Y Y Y Y Y Y

Y Y Y Y Y Y Y Y

Y Y Y Y Y Y Y Y

( ) N N N N Y Y * N N
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Fig. 2 Common patterns of chlorinated solvent biodegradation in an anaerobic system
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Table 2 Analytical parameters and weightings for estimating biodegradation of chlorinated solvents in groundwater under

natural conditions

DO <0.5mg/L 3
DO >1mg/L vC , —3
NO;~ <1mg/L 2
Mn? >1mg/L cDCE 2
Fe?t >1mg/L ,VC CO, 3
SO, 2~ <20 mg/L 2
S >1mg/L 3
CH, >0.01 mg/L 2
CH, >1mg/L vC 3
CH,4 <1mg/L vC
Eh <50 mV 1
Eh < —100 mV 2
pH S5<pH<T9
DOC >20 mg/L . . , 2
>20 C 20 C, 1
CO; >2 1
=2 CO, 1
Cl™ >2 2
H, =1 nmol/L .VC 3
<71 nmol/L vC
>0.1mg/L s 2
BTEX <0.1mg/L 2
PCE 0
TCE 0
TCE PCE 27
DCE 0
TCE Cis-1,2-DCE DCE 80%,
DCE ) 2
TCE PCE
vC 0
VC DCE 2
/ <01 me/L e Sotmet :
vC 2
1,1,1-TCA 0
1,1-DCE TCE 1,1,1-TCA
* s Minnesota Pollution Control Agency, 1999.
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