Fate and Degradation of 4-
Nonylphenol in Biosolids
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What is 4-Nonylphenol?
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NP in Biosolids
Activity = Concentration * Potency

Nonylphenol (NP) -

contributes the greatest
estrogenic activity in the
9 tested biosolid samples

*Concentrations from
Kinney et al 2006

*Potency from Birkett
and Lester 2003 (except
PAH-Villenevue et al
2002)

Total PAH




NP in Biosolids




Biosolids and Feminine Sheep

Changes in behavior were
also observed, suggesting
increased female
character traits by male
sheep (Erhard and Rhind,
2004)

One study found sheep
embryos had smaller
testes when ewes
grazed in biosolids
amended soils

(Paul et al., 2005)
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2) De

am

velop analytical methods

Freeze dry sample
Spex Certiprep Mixer Mill

Accelerated Solvent Extraction/
known amount of standard added

Silica Gel Fractionation

Analysis by Gas Chroma’ro?raph/ Mass
Spectrophotometer- results adjusted
to match standard recovery

termine detection limits (0.5 mg kg)

3) Recovery from biosolids and biosolids

ended soils



Objectives:

1) Determine the degradation rate of NP in
land applied biosolids at realistic
agronomic rates

on degradation rate

e 3) Monitor the movement of NP within the
y soil column and uptake into plant tissue
after biosolids application




Soil : Esquatzel silt loam: coarse, silty,
superactive, mixed, mesic Torrifluventic
Haploxeroll

Biosolids: Class B anaerobically digested
applied at 10 Mg ha
Surface application, mixed top 4 cm

One spike - tech NP- combination of 22
isomers (8 tested)

Each treatment- plant (wheat)/no plant
Harvest at O, 15, 30, 45

Additional treatment- biosolids harvested at
0,3,6,9,12- to determine rapid decomposition
rate
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Degradation of NP In Applied Biosolids
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Prevalence of Isomers
(Biosolids treatment)




Comparison of 4-Nonylphenol and Technical Nonylphenol Degradation
1.2

=]

=

LiF]

=

k=g

=y

5=

zﬂ
o

Ei—l

E'ﬁ

—

Eh_--

e

c

LH]

i)

=

Q

2




B Biosolid
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NP Degradation 1n all Treatments

Comparison of NP Degradation In All Treatments
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Behavior of 4-Nonylphenol in land applied Biosolids

B treatment Depth (surface - 4 cm)
B treatment Depth (4-8cm)
B treatment Depth (8-14 cm)




4-Nonylphenol in Applied Biosolids with plant
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NP below detection for
plants in all freatments
at all sampling times

NP below detection for
water collected from all
treatments at all
sampling times




Summary Results

4-Nonylphenol remained static within the
replicated soil systems and degraded to 15%
%  within 45 days
- Degradation appears to follow 2 phases

% © Degradation may be accelerated in presence of
' plants

JON - No indication of plant uptake or movement via soil
water



Conclusions
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