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-~ | Increasing
= = Sorption

Increasing  ————)

Hormone sorption increases with increasing soil organic
matter content.
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- Conditions that favor activity of aerobic bacteria tend to
- reduce antimicrobial & hormone persistence =~

B & Prefer aerobic to anaerobic conditions

=

==« preferred Temperature: 20°C to 37°C
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= e Preferred Moisture: not flooded; not dry
' * Preferred pH range: 6 to 8
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ePhotolysis is not

dependent on bacteria.
!_ e | -Nitrates can enhance

S antibiotic photolysis in
B \vater.

s | © Dissolved humic
{8 materials can enhance or
hinder antibiotic
photolysis.
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Féaching

- az hmg IS Inversely proportional to serption

2 e higher affinity an antimicrobial or hormone
—‘=T1as for the solil, the slower it will leach

- & The more resistant an antibiotic or hormone is
to degradation, the more time it has to leach




T Runoff

SRERRNTall rate™="infiltration rates

SRS tunated soils cani not hold additionallwater
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2 Drainage

Excess soil water (and
associated constituents) are
rapidly moved to surface
waterways through tile drain
systems

: Preferential flow paths to
—  tiles develop over time

~  reducing the effect of soll
attenuation on transport

Relative contribution not well
known yet



Oxytetracycline from Calves™
(fed 60,000 ppb in milk)
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2 AL |ot|c BIVIEPS based on
rege mmendatlons from the American
\/Ws ermary Medicine Association

- _5, TWO types:
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= 1) BMPs that reduce antibiotic use
— 2) BMPs for antibiotic use
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IPRNEIVIPS 10 Reduce AntiliotictUse™

o | ]m]'r AR tpIetC therapY torsick animals.
SNEiphiasize preventative measures such as

— ood Aygiene »
ot Routme nealth monitoring .
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._,._:E-.w_ Immunizations
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-'Con5|der other types of therapies before
~— choosing antimicrobial therapy.

® Avoid antimicrobials for uncomplicated
viral infections.
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ZREVIPS to Guide - Antibietic' Use™
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- Onl\“‘ eat animails for as leng as Is
ssary

_ SRarow spectrum antibiotics whenever
Essible.

l
I\/Ialntaln accurate records regarding all
antimicrobial use.
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BIVIPS that speed degradation of
—@ harmaceutmals

) BIVIPS that limit off-site transport




—

VIPs, to Speed Degradatiofi ol

.maceutlcals
gasclsg 0lo-clac)reicleiilog)

SP000N aeration can reduce antibiotic and
"‘ormone concentrations In wastewater.

- Actlvely compesting (including turning as

B fecessary to mix and aerate) speeds

— antibiotic removal.
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iINEIVIRPS 10 Speed Degradggpnroff
Eliaceuticals™
BEXPOSUrE 10 lIgit Speeds photolysis.

SESpreading manure stockpiles out could degrade
Nehgrmaceuticals.
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Z)REWIPS 10 Limit, Off-sitesinSport™

> Mainitzigaeilibatoncelleet (igeiii e i 25
Y2221 storm at all times.

= L]___;é [etention poends and lagoons to

SYedlice seepage (and maintain liners).
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Z) E\ PSHtor lLimit Off-sitesiensport™
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S LE orrals and manure storage areas at
| t 150t firom wellheads, creeks, or
jr s

1 humid regions, store manure under
roofed areas. | e
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gerand Water Management BIVIPS™

L) M nure application; BIVIPs
/) '0|I conRservation BMPS

rrlgatlon BMPS W
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Vigite"Application BivVIEsS

- Mfenf ieldespecificxapplicationrdesisions
SEGRexample, avoid

— andy 50Ils over shallow groundwater or tile
_ .10 ains OR

= — Clayey solls on steep slopes near surface

.-l--":_..'.‘l-_lﬂl—l— =

':_::::— “Water bodies

—

— s'Ayoid application to saturated or frozen
soils If possible

® |ncorporate iImmediately after
application
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N ERYARharmEcEuticalsiarerstronglyasoned
LERSOIFPANICIES.

- rr refore preventing soll eresion also
= p aVents pharmaceutical contamination of
= SUrface water.

"'. s For example, use:
— Conservation tillage --Terracing

— Cover crops --Strip cropping
— Filter strips --Grassed waterways
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2 AVole over—waterlng 10 prevent leaching
rlnr UM OTT,

_—*- lGnitor soil moisture and Irrigate based on
= Crop needs
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— 1\/Ianage IFrigation systems for optimum
unlfo rmity and efficiency
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> Asal PSEIERICAKINIGWIEE g ENIESE EXPENUS;
WesWillfverable to develop more effective
BRSO priotect water bodies from
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__’rmaceutical contamination.
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