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LAS BIODEGRADATION AND SAFETY IN SLUDGE AND SOILS

Biosolids, commonly called sewage “sludge,” are produced during wastewater treatment,
especially in activated sludge treatment plants, the most commonly used type of wastewater
treatment plants (WTP) in North America and Europe. Linear alkylbenzene sulfonate (LAS) can
become attached (adsorbed) to sewage sludge before it enters wastewater treatment and, while
continuing to biodegrade, can be present in sewage sludge following treatment. Similarly, LAS
from sludges can sometimes be found in soil mixtures shortly after treated sludges are applied to
agricultural lands as fertilizer. Concentrations of LAS in these "sludge-amended soils" rapidly
decrease with time. Studies show that LAS levels typically found in treated sludge are safe.
Thirty years of hazard assessments show that any trace amounts of LAS present and breaking
down in soil do not harm plants, earthworms and soil bacteria.

About 30 percent of the LAS entering a sewage system adsorbs onto sewage sludge
before treatment."> A final step in sewage treatment is to reduce excess sludge using
either an anaerobic or an aerobic (less common) digester.

In sewage sludge that has been treated in an anaerobic digester, the calculated median
LAS concentration is 5.6 grams per kilograms dry weight sludge (5.6 g/kgaw Sludge)
(15.1 g/kgaw sludge at the 95th highest percentile). During sludge transportation to
farmland, sludge storage, or application on agricultural soil, aerobic conditions are
restored and rapid degradation of LAS resumes.®

Typical LAS concentrations in aerobic sludge are <0.5 g/kgaw sludge.?©)

In sludge-amended soils, LAS has a maximum half-life of one week (primary
biodegradation), where half-life is the time it takes for half the substance to breakdown.
Monitored concentrations were around 1 milligram (mg = 0.001 g)/kgaw soil (maximum
1.4 mg/kgdw soil) at harvesting time 30 days later. No accumulation in soil and no
bioaccumulation in plants could be detected experimentally.®

Accurate data for degradation of LAS in sludge-amended soil under realistic field
conditions indicate its degradation in soil is increased by the presence of crop plants with
soil concentrations decreasing from 27 mg/kgaw to 0.7-1.4 mg/kgaw Soil at harvesting time
after 30 days (half-life <4 days).(")

Results from several monitoring studies of LAS concentrations in soil are available for
various soil types, sludge application rates, and averaging times.® LAS concentrations
in sludge-amended soils were reviewed concluding that they were generally below 20
mg/kg soil, depending on the application rate or sampling time after sludge application.®



At sludge application rates less than 5 tons per hectare per year (5 t/haly), 30 days after
its application, LAS concentrations in soil are expected to be in the low mg/kg range.
With sludge application rates higher than those used in the normal agricultural practice
(6-10 t/haly), LAS concentrations in an experimental field of soil-pots with rapes dropped
from an initial measured value of 27 mg/kgaw soil to 0.7-1.4 mg/kgaw soil at harvest time
after 30 days.("

LAS effect levels for test crops (including sorghum, wheat, corn and sunflower) range
from 167 mg/kg to more than 407 mg/kg (for most plant species tested). These levels are
three to several hundred times higher than even initial concentrations of LAS present
before degradation in sludge-amended soils.®

LAS has no observable effect on earthworm test species (Eisenia foetida and Lumbricus
terrestris) at concentrations up to 250 mg/kg and 613 mg/kg, respectively. Again, these
levels are much higher than even the initial levels in sludge-amended soils.®

No significant effects to the microbial community were observed after prolonged
exposure to heterogeneous LAS distributions in agricultural soil following sludge
amendment.®

A sludge PNEC of 49 g/kgaw sludge, also called the sludge quality standard (SQS), of
LAS can be back-calculated from the soil PNEC, taking into account the exposure of
sewage sludge on agricultural soil and the soil PNEC of 35 mg/kgaw soil.*?

Real world concentrations of LAS in sludge and in sludge-amended soil do not exceed
the PNEC values discussed above, indicating that current uses of LAS are safe and do not
pose a risk to organisms present in sludge or soil.

KEY REFERENCES

1.

Matthijs, E. and H. de Henau. "Adsorption and Desorption of LAS." Tenside Surf. Det. 22, 299-
304 (1985).

McAvoy, D. C., W. S. Eckhoff and R. A. Rapaport. "Fate of Linear Alkylbenzene Sulfonate in
the Environment." Environ. Toxicol. Chem. 12, 977-987 (1993).

Rapaport, R. A. and W. S. Eckhoff. "Monitoring Linear Alkyl Benzene Sulfonate in the
Environment: 1973-1986." Environ. Toxicol. Chem. 9, 1245-1257 (1990).

Takada, H. and R. Ishiwatari. "Linear Alkylbenzene in Urban Riverine Environments in Tokyo:
Distribution, Source and Behavior." Environ. Sci. Technol. 21, 875-883 (1987).

Cowan, C.E., R.J. Larson, T.C. Feijtel and R.A. Rapaport. "An Improved Model for Predicting
the Fate of Consumer Product Chemicals in Wastewater Treatment Plants.” Wat. Res. 27, 561-
573 (1993).



10.

Cowan-Elisberry, C., S. Belanger, P. Dorn, S. Dyer, D. McAvoy, H. Sanderson, D. Versteeg, D.
Ferrer and K. Stanton. “Environmental Safety of the Use of Major Surfactant Classes in North
America.” Critical Reviews in Environmental Science and Technology, 44, 17, 1893-1993,
DOI:10.1080/10739149.2013.803777.

Mortensen G.K., H. Elsgaard, P. Ambus, E.S. Jensen and C. Groen. “Influence of Plant Growth
on Degradation of LAS in Sludge-Amended Soil.” J. Environ. Quality 30, 1266-1270 (2001).

Solbé J, J.L. Berna, L. Cavalli, T.C.J. Feijtel, K.K. Fox, J. Heinze, S.J.Marshall, and W. de Wolf
(2000),” Terrestrial Risk Assessment of LAS in Sludge-Amended Soils.” 5th CESIO World
Surfactant Congress, V.2: 1433-1438, May-June, Firenze, ltaly.

Mieure, J.P., J. Waters, M.S. Holt and E. Mathijs. "Terrestrial Safety Assessment of Linear
Alkylbenzene Sulfonate." Chemosphere 21, 251-262 (1990).

Schowanek D, H. David, R. Francaviglia, J. Hall, H. Kirchmann, P.H. Krogh, S. Smith, N.
Schraepen, S. Smith, and T. Wildemann. “Probabilistic Risk Assessment for LAS in Sewage
Sludge Used on Agricultural Soil.” Regulatory Toxicology and Pharmacology 49: 245-259
(2007).

ADDITIONAL REFERENCES

SIDS INITIAL ASSESSMENT REPORT for Linear Alkylbenzene Sulfonate (LAS),
SIAR, 20th SIAM, Paris, France, April, 2005.

“Human and Environmental Risk Assessment on Ingredients of Household Cleaning
Products — LAS — Linear Alkylbenzene Sulphonate — CAS No. 68411-30-3”, Revised
April, 2013.

Updated October 2018


http://envnewsbits.info/2014/08/01/environmental-safety-of-the-use-of-major-surfactant-classes-in-north-america/
http://envnewsbits.info/2014/08/01/environmental-safety-of-the-use-of-major-surfactant-classes-in-north-america/
http://envnewsbits.info/2014/08/01/environmental-safety-of-the-use-of-major-surfactant-classes-in-north-america/
http://envnewsbits.info/2014/08/01/environmental-safety-of-the-use-of-major-surfactant-classes-in-north-america/
http://webnet.oecd.org/HPV/UI/SIDS_Details.aspx?id=de407609-a86d-4b5b-9f9c-17a08d0df98b
http://webnet.oecd.org/HPV/UI/SIDS_Details.aspx?id=de407609-a86d-4b5b-9f9c-17a08d0df98b
http://webnet.oecd.org/HPV/UI/SIDS_Details.aspx?id=de407609-a86d-4b5b-9f9c-17a08d0df98b
http://webnet.oecd.org/HPV/UI/SIDS_Details.aspx?id=de407609-a86d-4b5b-9f9c-17a08d0df98b
http://www.heraproject.com/files/HERA-LAS%20revised%20April%202013%20Final1.pdf
http://www.heraproject.com/files/HERA-LAS%20revised%20April%202013%20Final1.pdf
http://www.heraproject.com/files/HERA-LAS%20revised%20April%202013%20Final1.pdf

