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Summary 
This document has been prepared to support Washington River Protection Solutions (WRPS) in their 
evaluation of technologies to remediate organic compounds in the Liquid Effluent Retention Facility 
(LERF)/Effluent Treatment Facility (ETF) during direct feed low activity waste (DFLAW) operations at 
Hanford.  This report summarizes the results of a review of the available literature describing aerobic and 
anaerobic biological treatment of acetonitrile and proposes a test matrix to evaluate microbial degradation 
rates of acetonitrile.  Numerous studies describe acetonitrile degradation by pure culture strains of bacteria, 
fungi, and yeast; however, the purpose of this review was to provide estimations of degradation under 
conditions that more closely approximate the Liquid Effluent Retention Facility (LERF) basins at the 
Hanford Site. To this end, documented limitations, controls, and conversion rates are summarized for mixed 
and natural microbial communities being maintained or operated as a biological treatment for wastewater 
processing.  

Based on the literature evaluation, the inherent capacity and rates of microbial degradation of acetonitrile 
are sufficiently high that if applied in the LERF basins, acetonitrile removal could be achieved.  To be clear, 
though, published studies have not been conducted under conditions that approximate or that could be 
directly related to the LERF basins.  Thus, a focused test matrix the encompasses LERF relevant conditions 
to specifically measure microbial degradation of acetonitrile is proposed and the results would provide the 
strong technical justification for use of this low-cost efficient biological process at LERF during DFLAW 
operations and beyond.  

Key highlights of this review include the following: 

• Acetonitrile can be readily degraded by many microorganisms as a sole source of carbon and nitrogen 
under oxic conditions at parts-per-million levels. The primary limitations on aerobic degradation 
activity and rate include acetonitrile toxicity at high concentrations (g/L, far above the expected mg/L 
concentrations projected at LERF) and the efficient supply of O2 to bacteria catalyzing acetonitrile 
conversion to acetic acid and ammonium.  

• The published literature generally regards anaerobic degradation of acetonitrile as a negligible process, 
though there are a few published studies that demonstrate anaerobic degradation of acetonitrile does 
occur and at an acceptable rate for effective removal. The potential for anaerobic degradation of 
acetonitrile (that is under low to no O2 conditions) should be systematically investigated for conditions 
that are specifically related to the LERF wastewater.  Additionally, since NO3 is a likely product from 
aerobic degradation of acetonitrile, the potential for anaerobic degradation pathway(s) to contribute to 
the overall removal of acetonitrile from the LERF is justified.  

• Alkaline pH of the process streams directed to LERF/EFT should not present a legitimate challenge for 
aerobic or anaerobic degradation of acetonitrile. Published laboratory studies demonstrate degradation 
processes under circum-neutral pH buffered conditions. In a field deployment scenario, 
microorganisms residing in the LERF storage basins will become naturally adapted to the alkaline pH, 
organic and inorganic composition of the LERF wastewater. A previous investigation has already 
demonstrated the presence of a robust native microbial community in the LERF basins.  

• Acetonitrile degradation rates will be influenced by the other organic constituents present in LERF/ETF 
waste streams. Nearly all of the documented organic compounds present in LERF/EFT waste streams 
can be used by microorganisms as a viable carbon and energy source for growth. The ready supply of 
organic carbon in LERF/EFT waste streams will be expected to support a robust microbial community 
and sustain degradation activity in the LERF basins. However, certain constituents (e.g., phenol, cresol) 
may be toxic to microbial activity and could potentially interfere with acetonitrile degradation. Specific 
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laboratory testing will be necessary to measure the rate and extent of acetonitrile degradation that can 
be expected or achieved in the LERF/ETF waste streams.   

• Finally, a comprehensive experimental plan is proposed for quantifying aerobic and anaerobic 
degradation of acetonitrile in conditions that approximate the LERF basins. These evaluations will be 
made using simulated LERF/EFT waste streams and a typical wastewater treatment microbial 
community in order to estimate the rate and extent to which natural processes can degrade acetonitrile 
during interim storage in the LERF basins.  
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1.0 Introduction 
The current waste feed profile for the condensate liquid stream from the Waste Treatment and 
Immobilization Plant (WTP) Effluent Management Facility (EMF) on the Hanford Site contains several 
organic species, including acetonitrile at a concentration of approximately 46 mg/L (RPP-RPT-60974). 
Table 1 is a reproduction of the organic composition of the 2018 EMF condensate waste profile provided 
in the ETF New Waste Stream Acceptance Package for WTP Effluent Management Facility (RPP-RPP-
60974). This effluent stream will be sent to the Liquid Effluent Retention Facility (LERF) and subsequently 
processed in the Effluent Treatment Facility (ETF). The delisting petition for the ETF set the allowable 
maximum acetonitrile concentration to 1.2 mg/L (40 CFR 261, Appendix IX, Table 2). This limit equates 
to the need for an ETF system destruction and removal efficiency (DRE) for acetonitrile of approximately 
97.4%.1 The current ETF system does not meet the acetonitrile DRE requirement and the operating 
contractor is designing a steam-stripping system for this purpose (RPP-RPT-61923).  

Table 1. EMF condensate waste profile from RPP-RPT-60974. 

Chemical Constituent 

EMF Effluent 
Concentration 

(mg/L) Chemical Constituent 

EMF Effluent 
Concentration 

(mg/L) 
1,4-Dioxane 3.11E-04 bis (2-Ethylhexyl)phthalate 1.00E+01 
2-Butanone 1.46E+00 Butanal 7.66E-02 
2-Butoxyethanol 1.21E+00 Dichloromethane 1.44E-02 
2-Hexanone 1.41E-04 Diethyl phthalate 5.53E+00 
2-Nitrophenol 6.29E+00 Di-n-octylphthalate 5.44E-01 
2-Propanone 4.24E+00 Formate 3.64E+00 
4,6-Dinitro-o-cresol 2.17E+01 Glycolate 1.30E+00 
Acetate 8.59E-01 m-Cresol 3.12E+00 
Acetonitrile 4.64E+01 Naphthalene 1.78E+00 
Acetophenone 1.37E-03 1-Butanol 1.93E-02 
Acrylonitrile 8.80E-01 Nitrobenzene 9.51E-01 
Aroclors (Total) 9.24E-04 N-Nitrosomorpholine 8.36E+00 
Benzene 1.29E-05 N-Nitroso-N,N-dimethylamine 1.78E-02 
o-Cresol 4.21E+00 Propionitrile 8.78E-04 
Phenol 4.27E+00 Tributyl phosphate 1.17E+00 
p-Nitrophenol 3.84E-02 --- --- 

It is important to note, however, that the handling of the EMF waste stream may alter the concentration of 
organics prior to its introduction to the EMF. Specifically, there is an opportunity for microbial activity to 
reduce the concentration of acetonitrile. This opportunity is created by the fact that EMF liquids will not be 
directly fed to the ETF. Rather, the EMF effluents will first be routed to an outdoor retention basin located 
in the LERF. Figure 1 provides an aerial view of the LERF. The LERF is located south of the ETF and is 
currently composed of three 7.8-Mgal, covered, double-lined basins designed to store aqueous wastewaters. 
The basin liners are made of high-density polyethylene (HDPE) and the floating cover is composed of very 
low-density, non-transparent polyethylene (WHC-SD-W105-SAR-001). The floating liner does not always 
form a perfect seal with the basin liquid, and the air space between floating liner and the liquid is connected 
to atmospheric air through 21 breather vents that are equipped with carbon absorbers to remove volatile 
organic compounds that may evaporate from the basin waters.  

 
1 The DRE assumes an acetonitrile concentration of 46.4 mg/L at the inlet and 1.2 mg/L in the effluent stream. 
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EMF condensate wastewater will accumulate in a designated LERF basin for up to 1 year before it is 
processed. During accumulation there is no active agitation within the basin. The presence of microbial 
activity within the LERF basins has been observed in past studies focused on the source of particulate matter 
responsible for fouling the ETF inlet filters (RPP-21533, Rev 0.; RPP-RPT-22879, Rev. 0; WRPS-
1804803). In these works, a large quantity of gelatinous material was reported in the ETF inlet filter units 
and it was speculated that biological growth was the primary source since the feed material (242-A 
evaporator condensate) was filtered prior to its introduction to the LERF basin. In addition, a study 
conducted in 1995 characterized the types and populations of microorganisms in the LERF basins storing 
242-A evaporator process condensate (see Appendix A of RPP-21533). Aerobic heterotrophic bacteria 
along with denitrifying and fermenting bacteria were among those observed to be active in the basins’ 
alkaline (pH=10) wastewater. It is anticipated that EMF effluent wastewater (having a pH between 9 and 
10) will have a similar ability to maintain microbial activity.  

 
Figure 1. Liquid Effluent Retention Facility storage basins. 
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2.0 Degradation Pathways 
2.1 Chemical Decomposition 

A number of chemical processes have been described for acetonitrile decomposition, including combustion; 
alkaline hydrolysis (Gilomen et al. 1995); the Radziszewski reaction using H2O2 (RPP-RPT-61697) and 
advanced oxidation processes using Fenton reagent, ozone, and TiO2 catalyst (Augugliaro et al. 2004; 
Micaroni et al. 2004). The most efficient chemical decomposition process, though, was shown to be 
photodegradation and photocatalysis.  Each of these processes would require the addition and permitting of 
a new unit of operation to the Hanford flowsheet. 

Aqueous solutions of up to 20% acetonitrile can be rapidly decomposed by exposure to ultraviolet (UV) 
light and natural sunlight (Micaroni et al. 2004). Thermal decomposition did not contribute significantly to 
the loss of acetonitrile mass (measured as dissolved organic carbon) in these studies. Photolysis of 
acetonitrile has been shown to be positively correlated with sunlight intensity. UV light (365 nm) at 1.1 to 
2.0 mW/cm decreased the aqueous concentration of acetonitrile (84% in water) by 52% in 4 hours and 70% 
in 6 hours, and complete destruction was measured by 27 hours. Since dissolved organic carbon was used 
as a proxy for acetonitrile in these investigations, the production of volatile or toxic intermediates was not 
evaluated. Several studies, though, have documented that photocatalytic oxidation of acetonitrile in gas and 
liquid phases can result in the production of cyanogen (C2N2), cyanate (HNCO), cyano radicals (•CN), and 
possibly free cyanide, all of which have high toxicity (Augugliaro et al. 1997, 1999a,b; Lichtin and 
Avudaithai 1996). Hypochlorite (ClO-) has been shown to inhibit the photodegradation of acetonitrile.  

Experimental rates for the chemical decomposition of acetonitrile describe ideal conditions and likely near 
maximum reaction kinetics. As such, published rate values cannot be reliably extrapolated to predict 
photodegradation of acetonitrile in industrial wastewaters, though more realistic values are available for 
other organonitriles. The extent to which photochemical decomposition would occur in a natural setting 
would be majorly impacted by the LERF/ETF waste streams (water quality, dissolved organic matter, 
acetonitrile loading) and configuration of the LERF basin (depth, surface area, floating liner, UV exposure). 
There is a dearth of information available on the environmental stability of acetonitrile, or the potential for 
interacting and coincidental degradation pathways, both chemical and microbiological.  

2.2 Biological Degradation  

Because many different categories of microorganisms (bacteria, fungi, and yeast) are capable of degrading 
acetonitrile, mixed community biological treatments have been devised for cost effective and efficient 
treatment of acetonitrile containing wastewaters (Dhillon and Shivaraman 1999; Dias et al. 2000; Egelkamp 
et al. 2017; Håkansson and Mattiasson 2002; Li et al. 2007, 2008; Linardi et al. 1996; Manolov et al. 2005; 
Muñoz et al. 2005; Nagle et al. 1995; Nawaz and Chapatwala 1990; Nawaz et al. 1989; Van der Walt et al. 
1993).  It is expected that such a process could be utilized in the LERF basins without major capital facility 
investments and with minimal permitting. Acetonitrile can be degraded aerobically and anaerobically by 
microbes as a sole source of carbon and nitrogen, though nearly all of the published studies describe the 
aerobic pathway, with corresponding reaction kinetics and conversion efficiencies. Aerobic, and 
presumably anaerobic, degradation of acetonitrile is catalyzed by two different enzymatic processes (Figure 
2). The first is a two-step enzymatic process that converts acetonitrile to the end products acetate and 
ammonia (Ahmed and Farooqui 1982; Asano et al. 1980; Lou et al. 2001; Thompson et al. 1988). In the 
second, microorganisms are able to degrade amides and nitriles to carboxylic acids and ammonia in a single-
step enzymatic reaction.  

https://www.sciencedirect.com/science/article/pii/S1093019102001065#BIB3
https://www.sciencedirect.com/science/article/pii/S1093019102001065#BIB4
https://www.sciencedirect.com/science/article/pii/S1093019102001065#BIB9
https://www.sciencedirect.com/science/article/pii/S1093019102001065#BIB9
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Figure 2. Two pathways for enzymatic hydrolysis of acetonitrile. 

Numerous studies have described the degradation of acetonitrile by a variety of pure culture strains 
(Chapatwala et al. 1990; Egelkamp et al. 2017; Li et al. 2013; Linardi et al. 1996; Nawaz et al. 1989, 1990; 
Sorokin et al. 2007). These publications do provide evidence for effective microbial degradation of 
acetonitrile and in certain cases at extremes in environmental conditions (e.g., pH, salinity, °C). However, 
degradation rate values from these types of studies are not directly transferrable for potential treatment of 
waste streams in the LERF basins. Because this information cannot be meaningfully extrapolated for the 
intended purposes of this review, discussion of the literature on pure culture strains will not be considered 
further.  

Specific characteristics of mixed community bioreactors catalyzing the aerobic degradation of acetonitrile 
are summarized in Table 2. In general, published literature describes aerobic degradation of acetonitrile as 
the sole carbon and energy source in reactor systems inoculated with activated sludge from wastewater 
treatment facilities. Limited information is available for anaerobic degradation of acetonitrile; more 
discussion on this topic is provided below. In these continuous-fed bioreactor systems, the key regulating 
controls on acetonitrile degradation capacity are biological toxicity at mass loadings much higher than the 
projected concentrations in the LERF basins (> 7 g / L: Li et al. 2007; Muñoz et al. 2005), adequate supply 
of O2 (Manolov et al. 2005), and the buildup of ammonia in unbuffered systems (Li et al. 2008; Manolov 
et al. 2005). Utilization of mixed organic constituents in LERF/ETF waste streams will ultimately determine 
the rate and extent to which acetonitrile is degraded in the LERF basins.  

Numerous studies emphasize the development of biofilm reactors to achieve acceptable conversion 
efficiencies at high mass loading of acetonitrile (Li et al. 2008; Parkin and Speece 1983). Again, the inherent 
limitation to bacterial degradation is acetonitrile toxicity at high concentrations (~g/L with mg/L levels 
expected in the LERF basins). Li et al. (2013) demonstrated a strong positive correlation between 
acclimation of a mixed community bioreactor and degradation of acetonitrile to the activity of biofilm-
forming bacteria. When these biofilm-forming bacteria were tested individually, not a mixed community, 
acetonitrile was not degraded. These results demonstrate the important influence of synergistic associations 
that accelerate bacterial growth and degradation activity. Furthermore, the establishment of a biofilm 
community provides enhanced resistance to acetonitrile toxicity and permits efficient wastewater treatment. 
Biofilm-forming bacteria have been documented in the LERF basins, though acetonitrile toxicity is not 
expected to be an impediment to degradation activity at the projected concentrations expected at LERF, as 
shown in Table 1.  

Aerobic degradation of acetonitrile can result in the accumulation of acetate, NH4
+, and/or NO3

-, which 
could, if particularly high concentrations are achieved (~mg/L), affect the rate or sustainability of 
acetonitrile conversion depending on how quickly these resources are used. The production of acetate and 
ammonium would provide a reliable supply of organic carbon and biologically available nitrogen. Rapid 
uptake and efficient use of these products would be expected given the establishment of a mixed microbial 
community in the LERF (e.g., Håkansson and Mattiasson 2002), though specific rates will depend on the 
organic composition of the waste streams directed to LERF.  The production of nitrate would provide an 
alternative terminal electron acceptor that could support anaerobic degradation of acetonitrile.  The 
combined activity of aerobic and anaerobic heterotrophic bacteria and fermenters in the LERF basin would 
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be expected to prevent the accumulation of these products (acetate, NH3, NO3), and collectively contribute 
the removal of acetonitrile from LERF wastewaters.  

Acetonitrile is a potentially toxic and highly volatile pollutant of many industrial wastewaters. Numerous 
studies express caution regarding the possibility that conventional pond aeration and mixing could promote 
acetonitrile losses due to increased flux to the atmosphere; however, few studies have actually quantified a 
change in concentration that could be attributed to volatilization. In fact, short-term (hours) laboratory 
studies measured negligible evaporative losses of acetonitrile during active aeration of bioprocess reactors 
(Håkansson and Mattiasson 2002). It remains unclear how significant these potential losses could be in 
natural systems.  

The published literature generally regards anaerobic degradation of acetonitrile as a negligible process, 
though there is limited evidence which suggests that anaerobic pathways can contribute to the degradation 
of acetonitrile (Li et al., 2007).  Given the paucity of data for this pathway, the potential for acetonitrile 
degradation in the presence of alternative terminal electron acceptors should be systematically investigated. 
Since there will be no active mixing of the LERF basin, aerobic degradation of acetonitrile will likely be 
constrained by oxygen diffusion at the air-liquid interface. Thus, degradation pathways under low oxygen 
conditions would be particularly relevant in the LERF basins.  Furthermore, since NO3 is a likely product 
from aerobic degradation, denitrification conditions could become established in the LERF and contribute 
to the removal of acetonitrile from the LERF.  Anaerobic degradation processes should be evaluated in 
simulated wastewater and conditions that are directly related to those expected for the LERF basins.      

In short, the published studies cited herein and those summarized in Table 2 clearly demonstrate efficient 
and complete aerobic degradation of acetonitrile at concentrations that far exceed those expected at the 
LERF (46 mg/L).  As such, we would certainly expect acetonitrile degradation to occur in the LERF basin, 
though technical justification is needed to establish degradation rates under relevant conditions for the 
LERF.     

Table 2. Mixed microbial systems for aerobic degradation of acetonitrile. 

Source 
Loading 
(g/L/d) 

Degradation Rate 
(g/L/d) 

Efficiency 
(%) Products Reference 

Activated sludge from 
wastewater. Oxygenated, stirred 
biofilm reactors 

1 - 1.58 0.77 - 1.2  53, single reactor 

100, dual reactors 

Acetate, NH3 – single 
reactor 

NH3 – dual reactors 

Håkansson and 
Mattiasson 2002 

Activated sludge, membrane 
aerated biofilm reactor. Surface 
area = 84.5 m2/m3 

11.29 ± 
0.32 g/m2/d 

1.05  96.7 ± 3.14 NH3, 34.2 - 52.7 mg/L Li et al. 2008 

Aerated packed-bed bioreactor a) 0.43  
b) 0.77 
c) 0.99 
d) 1.56 
e) 2.76 
g) 3.0 

a) 0.43 
b) 0.77 
c) 0.81 
d) 1.04 
e) 1.03 
f) 0.79 

a) 100 
b) 99.5 
c) 81.6 
d) 66.7 
e) 37.2 
f) 26.2 

NH3 Manolov et al. 
2005 

Algal – mixed community stirred 
tank photobioreactor 

2.5 2.3 100 NH3, low levels Muñoz et al. 2005 

Mixed community moving-bed-
biofilm reactor 
R1: 3 g/L activated sludge 
R2: 2.4 g/L activated sludge 
R3: 1.8 g/L + 0.6g/L pure strains 

R1: 0.8 
R2: 0.25 
R3: 0.25 
 

Not detected R1: 95 
R2: 97 
R3: 100 

R1: Acetamide, Acetic 
acid 
R2: None 
R3: None 

Li et al. 2013 
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3.0 Experimental Plan 
With the very promising literature evidence for microbial degradation of acetonitrile, testing in relevant 
LERF conditions to measure acetonitrile degradation rates is highly prudent. The experimental and testing 
approach to measure degradation rates of acetonitrile under LERF basin conditions are provided here. 
Experimental batch reactors will be prepared, in duplicate, to measure microbiological degradation of 
acetonitrile from simulated LERF/ETF waste streams as defined by the LERF/ETF waste feed profile under 
aerobic and anaerobic conditions (NO3, SO4, and Fe3+). A summary of the experimental matrix, treatments, 
and sampling is provided in Table 3.  

Briefly, simulated LERF wastewater will be pH adjusted (pH 8, 9, and 10) to approximate the anticipated 
pH range of the LERF basin. Effluent (100 mL) will be aliquoted into 125-mL serum bottles, leaving 25 
mL of headspace to permit adequate O2 exchange for aerobic degradation and gas phase sampling for 
quantitative measurement of acetonitrile volatilization. The starting concentration of acetonitrile will be set 
at 46 mg/L based on the EMF condensate waste profile (RPP-RPT-60974), though higher concentrations 
(< 100 mg/L) will also be examined to ensure degradation capacity should actual concentrations exceed (if 
only temporarily or occasionally) the current projections.  Microbiological degradation testing will use an 
inoculum obtained from effluent fluid from the City of Richland wastewater treatment plant aeration basin.  
Sterile control tests (heat killed biomass and without biomass) will quantify abiotic losses of acetonitrile.  

Microbiological batch reactor treatments will measure acetonitrile degradation under aerobic (20% O2 
headspace composition) and anaerobic conditions. For the latter, the simulated LERF basin solution 
composition will be supplemented with NO3, SO4, or Fe3+ (concentrations will be set by waste feed profile 
for the condensate liquid stream from the WTP/EMF) and sparged with a N2 stream to remove bulk O2. 
Serum bottles will be sealed with PTFE/silicone septa and aluminum crimp caps. The bioreactors will be 
incubated at room temperature (25 °C) on a rotary shaker (180 rpm). Batch reactors will be sampled at a 
minimum on a weekly basis for up to 30 days.  

For chemical analyses, aqueous sub-samples will first be centrifuged (10,000g at 4 °C for 20 min) or filtered 
(0.2-µm pore size) to remove particulates. Measurements will include pH, total anions (by ion 
chromatography), as well as the contents of acetonitrile, acetamide, acetic acid (by gas chromatography-
mass spectrometry, GC-MS), and ammonia (using a HACH kit). Microbial respiratory activity will be 
assayed by measuring concentrations of electron acceptors, specifically NO3, NO2, SO4 and O2.  Total 
microbial biomass will be measured by spectrophotometry (630 nm) or by whole cell protein content using 
the Lowry assay.   

Table 3. Laboratory testing (n=2) to measure biotic (aerobic and anaerobic) and abiotic degradation of 
acetonitrile (46 – 100 mg/L) at a range of pH values (pH 8-10) relevant to LERF basin wastewater. 

 
Test Biomass Kill ACN  NO3 SO4     Fe3+ O2                       Purpose 

1 X X X X X X X        Heat killed control 
2 

  
X X X X X        Biotic control 

3 X 
  

X X X X        No substrate control 
4   X X X X X        Abiotic control 
5 X 

 
X 

  
 X        Aerobic degradation 

6 X 
 

X X 
 

 
 

       Anaerobic denitrification 
7 X  X        X         Anaerobic iron reduction 
7 X 

 
X 

 
X  

 
       Anaerobic sulfate reduction 

8 X 
 

X X X X X        Aerobic-anaerobic degradation 
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4.0 Summary and Recommendation  
From the literature evaluation, microbial degradation rates of acetonitrile are sufficiently high that if applied 
to the LERF basins, acetonitrile removal could be achieved.  However, these studies were conducted in 
controlled laboratory setting and do not directly translate to the LERF basins.  Thus, a focused test matrix 
in LERF relevant conditions to measure microbial acetonitrile degradation rates has been proposed and 
would provide a strong technical justification for the implementation of this low-cost process at LERF 
during DFLAW operations and beyond. Key highlights include the following:      

 
• Overwhelming evidence demonstrates efficient degradation of acetonitrile by aerobic and anaerobic 
bacteria, fungi, and yeast.  While experimental results from pure cultures strains of microorganisms do not 
directly relate to relevant conditions at the LERF, these studies support a technical basis for acetonitrile 
degradation in the LERF basin once the natural microbial community establishes.    
 
• Oxic/aerobic microbial activity is known to occur at LERF in a mixed microbial community. 
Acetonitrile can be readily degraded by many microorganisms as a sole source of carbon and nitrogen under 
oxic conditions at part per million (ppm) levels. The primary limitations on aerobic degradation activity 
and rate include the acetonitrile toxicity at high concentrations (g/L, far above the expected mg/L 
concentrations projected at LERF) and efficient supply of O2 to bacteria catalyzing acetonitrile conversion 
to acetic acid and ammonium. It is likely that testing under oxic conditions in simulated LERF wastewaters 
will demonstrate successful acetonitrile degradation.    
 
• Due to the static nature of the LERF basins, the diffusion of oxygen through the depth of the basin may 
be restricted and anaerobic conditions will likely develop. The potential for anaerobic pathways to 
contribute to acetonitrile degradation has been largely ignored in the published literature.  Still, of the few 
studies available, anaerobic degradation is a promising option for acetonitrile removal though the rates may 
be slower than aerobic pathways. The potential for acetonitrile degradation in the presence of alternative 
terminal electron acceptors (e.g., NO3) should be systematically investigated as it is a scenario directly 
relevant to the LERF basins. 

 

• The alkaline pH of the streams directed to LERF/ETF should not present a legitimate challenge for 
aerobic or anaerobic degradation of acetonitrile.  Published lab studies all demonstrate the process under 
buffered conditions at circum-neutral pH.  In a field deployment the microorganisms present in the LERF 
basins will become naturally adapted to the alkaline pH of the system.  A previous investigation has already 
demonstrated the presence of a robust native microbial community in the LERF basins.   

 

• Acetonitrile degradation rate will be influenced by the other organic constituents present in LERF/ETF 
waste streams.  Nearly all of the documented organic compounds present in the LERF/ETF waste streams 
can be utilized by microorganisms as a viable carbon and energy source for growth.  The ready supply of 
organic carbon in the LERF/ETF waste streams will be expected to support a robust microbial community 
and sustain degradation activity in the LERF basins.  However, certain constituents (phenol, cresols) may 
be toxic to microbial activity and could potentially interfere with acetonitrile degradation.  Specific lab 
testing will be necessary to measure the rate and extent of acetonitrile degradation that can be expected or 
achieved in the LERF/ETF waste streams.   

 

• Finally, a focused, yet comprehensive, experimental plan is proposed for quantifying aerobic and 
anaerobic degradation of acetonitrile in conditions that approximate the LERF basins.  These evaluations 
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will be made using simulated LERF/ETF waste streams and a typical wastewater treatment microbial 
community to estimate the rate and extent to which naturally occurring biological processes can degrade 
acetonitrile during interim storage in the LERF basin. The proposed experimental plan would generate data 
that could be immediately used to build a strong technical case for the implementation of microbiological 
degradation of acetonitrile at LERF. 
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