5/17/2012

The Vanishing Zero

Often refers to the ability of analytical instrumentation to get to

Putting Presence or Absence of O e
ConStltuerltS m BIOSOhdS n “detection limits" keeps getting farther and farther away, both in

2 distance and
Perspective -
The good and the bad of the widening gap between
The vanishing zero, instrument detection limits (sub-ppb) and
toxicological relevant regimens (ppm).

Parts is Parts,

and looking at the problem from a new direction This leads to advocating extreme measures to counter

indeterminable or even negligible probability of risk.

Robert B. Brobst, P.E. In other words, “If you can detect it you should regulate it.”

USEPA
Brobst.bob@epa.gov

But we must remember.........

Paracelsus, sometimes called the father of Toxicology wrote:

"All things are poison and nothing is without poison,

only the dose permits something not to be poisonous." ) =
\ i

“The periodic table.”

Or, more commonly
"The dose makes the poison." .

Agricultural

Some ‘Parts’ Math

100% =1,000,000 mg/Kg (ppm)
10% = 100,000 mg/Kg (ppm)

1% =10,000 mg/Kg (ppm)

1,000 mg/Kg or 1g/Kg = 1000ppm

1mg/Kg =1 ppm

1 ug/Kg =o0.001 ppm = 1 ppb

1 ng/Kg = 0.000001 ppm =1 ppt
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2/3 of Biosolids are made up of........

2/3 of Biosolids are made up of........

Carbon Carbon

Oxygen Oxygen

Silicon Silicon

Hydrogen Hydrogen

Nitrogen Nitrogen

Sulfur Sulfur

Data are medians from the TNSSS 2007 Data are medians from the TNSSS 2007
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Figure 3-4. Runoff P Concentrations for 34 Materials, Each Applied at 100 kg P ha*', Abbreviations s in Table 3-2.




pare Fertilizer to Manure to Biosolids Data

Sand Dune Stabilization

Current uses if looked at on a Nation
% of Cropland Acres#

Biosolids3|7.5 E 1.8% [(0.9% [0.3% |0.2%
dmt

Manure |75E6 |18% |9% 3% 2%

if at 1 est dmt

Manure |335E6 [81% [40.5% [13.5% |9%

if at 2 est w?mt

* Adapted from 2003 USDA rpt 824 and 2009 USDA rpt to congress
22005 USDA ARS Annual Rpt Nat program 206 (referring to EPA)
3 2005 NEBRA Biosolids Survey

4Cropland Ac - 406,424,909 Acres - 2007 USDA
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Product A <d o Ca 1] Hg bl Va Zimc.
Phosphate (P,0;) 13 6 133 566 122 v10 s 26 2402

1 67 an 8) “9 (&) 9 () s

0.5-20.5 0.15-250 63896 021170 1-200 0003-02 | 05151 | 48771 31.3-1.550
NPK for phosphorus | 128 104 80 14 nes 007 ms 1657 ms
® 54) 5 w0 |65 6 oy @ |9 |

0055 |00s47 | avers |oaiao  |orsars |oeoo2 |osiss |25396 |21
NPK for nitvogen () | 5.3 30 506 413 ns 02 e o8 2043

) un @y | s o @n ey [

osk132 0037 |oos20r [ouss  |oram  |ontos |o1es7 |oose |odassr
Potash (K,0) 03 05 10 o1 14 12 16

an an ey a9 ay | ae o9

os1s |Na oos27s |ooss oy 000302 | 00544 0058 |omsans
Sulfus (wumeat) 50 36 19 M43 54 o1 48y 1 A

® @ ® o ® o @ | @

ort9  [oosiss  |oosas |ooeiee  [o2as  |ooiow |oiass |opiesss [v2niem
Sulfar (pH) 8 404 64

o ® @

ous M By 2105 a9 |m SEN ¥A
Lime (2000 146 25 na |azo ws o1 75 w0 [0

a0 ) o ® 0 ® ®_ |® ¢

145 orsr |isn |23asm orase |eorod |14m |1 [77am
Gypram s 17 17 a5 ny  |ss

@ I 14 ® @ oan @ [0}

35 fes2s W 2242 s |m som |1ase

il EPA Report “Estimating Risk from Contaminants Contained in

Agricultural Fertilizers” Draft Report OSW August 1999

SaraTATAS SRSy Yy SR

Representation of Tons of materials
applied to land in the US

140

Produced
nd App

Biosolids Manure Chem Fert

2007 NEBRA rpt; WERF ggPUM-1

Rangeland Improvement




5/17/2012

tors and Researchers in Touch with YOU... thePractitioner. Whitter/Dubiin

14 POTWS in USA (all results

Number Detects' __ Minimun® Mean' SE of Mean®
4-Epitetracycline (ETC) 7174 1113
Agithromysin 71174 123.4

Carbamazepine 7174 45.39
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Ciprofloxacin 74174

)
&
H

18174

]

Dehydronifedipine 17774 X Y 2165

5,730

e

Diphenhydramine 74174
Enroffoxacin 1174 66

Organics in Perspective

Ibuprofen 48174

3130

11,900

B

Minocycline 29/65 8,650

Norfloxacin 2574

95

Oxytetracycline (OTC) 28174

g
.

Sulfamethoxazole 20173

4

“Thiabendazole 52174

Brobst, R.B. 2010 Presented at Biosolids: Putting Regulators and Researchers in Touch with YOU the Praciitioner. Wihitter/Dublin CA. July
1 1 Brobstbob gov
Hormones and Sterols Results from sampling of 74 POTWs in USA(all results are ug/kg dry solids)

Concerns gyenrcanics

e 050 100 zu52 1520 24 o : g .
the fate of contaminants is Breakdown in Treatment

§ Stigmastanol 72774 310 143528 1330000 201816 compound, biosolids and and in environment
§ Esttiol 3 benzoate 179 : K 1650 g management specific Retention/Release/Partitio

b siosterol .
! . Do we prioritize by IS
Chotsanol 4 4550000 :

: . Degradation

F
Concentration

Volatilization
o] e s 7355 son000 Photolysis

Equilin 69 23 2849 1003 1499 27 Toxicity Plant uptake and
Ergostrol 3 4530 19,439 51,900 18,565 ¥

Esrio 1670 755 255 22 w51 sat Alphabetically metabolism
Estrone 52169 272 109.6 965 1633 19.86 Leaching aﬂd runoff
Progesterone 17173 122 1290 3192 322

e cgira 11,000 9 56,500 101753

Testosterone 17169 2040 2667 Known risks are likely small
mber ofreporablereslts per total sample resuls. Note that some of th sample = breakage, anaytical error, et
Minimum from

Coprostanol

Desmosterol X ! ) . ¥ Persistence

and ean Estimated with ND: Kaplan-Meier Method with Nonparametri Statistics (includes maximum outier) uilizing

IDSA Meeting 2010 A Snapshot of Antibiotic Use

339. Antimicrobial Prescription Data Reveal Wide
Geographic Variability in Antimicrobial Use in the
United States, 2009

10,900 tons 12,000 tons
combined Use combined Use
The South U.S. prescription rate was significantly

higher than the rate for the West (t-test, p<.0001). (1998) (1997)
7000 tons-human use 4800 tons-human use
3900 tons-animal use

Antibiotic use in US was 0.85 prescriptions in 2009

Alaska had the lowest rates with 0.52 prescriptions
per capita, followed by Oregon (0.57),

Colorado (0.60), California (0.61) 7200 tons-animal use
and Washington (0.61).

Lauri A. Hicks, DO, CDC

ISDA - Infectious Disea iety of America
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organics

Hormones and Sterols
0.8% of the Biosolids
Top 2
B Sitosterol
Coprostanol
Pharms and
Antimicrobials
0.072% of biosolids
Top 2
Triclosan

3 67% of 0.072%
Triclocarban 7 G

TNSSS calculated means for compound with adequate nurr

Old World Meets New

- ﬁ Other work with the TNSSSjﬁ

Using VS to Calculate %TOC

TNSSS Preliminary PLFA/FAME
Hierarchal Cluster Analysis

¥ = 0.5538x - 1.3885
R7=0.9413

Can we use the data %
as a predictive tool? =i

Class B
Anaerobic Biosolids

4000 5000 6000 7000 8000 9000
Class A Vs 59

Aerobic & Composted

Class B Ponds & Anaerobic

Chem +Misc—

Non Applied Biosolids
Landfilled and Incinerated

ORD/LRPCD
Ronald F. Herrmann 000 1000 2000 3000 4000 5000 6000 70.00 80.00
6/1/10 vs
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o13C and 615N
613C Min -36.1 Max -15.8 Mean -23.4 %o

815N Min -2.0 Max16.8 Mean 7.0 %o

C:N Min1y Max331 Mean 9.9 %o

Later I hope to divide this out by region/treatment.

Comparison of Chemical Quality Comparison of Chemical Quality

Small |81
Town 2

Atomic Molecular Microscopic Macroscopic Field

+ XRF 9 + Enhanced - Field Plots - Visual/

+ XPS D Visual « Equilibrium  Intuitive

+ XAS ° Analysis: Studies Insight
Requires 2 1. SEM + Kinetic + Field Plots
synchrotron 2. TEM Studies
radiation. 3. AFM + Extractions




