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State rules have to be consistent with federal rules

1€ eneral has to certify that the state has
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State rules have to be consistent with federal rules

State Attorney General has to certify that the state has
0 Implement and enforce the program
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lllinois

tate sludge regs are not consistent with 503

some sludge language




Indiana

~ State reqgs consistent with 503
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Michigan

Received program approval in 2006 for land application of
niosolids

gh NPDES







Ohio

Received program approval in 2005 for land application, surface
andfilling of sewage sludge




Wisconsin

Received program approval in 2000 for land application, surface

disposal and landfilling of sewage sludge
m regulates through NPDES




Office of Enforcement and Compliance Assurance disinvests in




Received Reviewed




Marketing Class A or Class B biosolids without demonstrating the

biosolids meet one of the pathogen reduction methods;

dequate report;

ant Loading;




nforcement actions to be initiated by Region 7




Key
Issues and
Challenges

...applying

science &
technology
to protect
water quality



On the one hand ...

2.3 billion acres o
314,964,600 harvested (2012 Ag Census)

/ M dry tons of sewage sludge generated annually

3.5 x 10% tons @ 5 tons/acre = 700,000 acres applied
Applied is 0.2% of harvested (99.8% receive no biosolids) /

~140 M tons manure Materials Applied to Land in the US

22,072,968 acres of manure
applied (2012 Ag Census)
Applied is 7.0% of harvested

._.
L
=
=

2
S
e
S
=




On the other ...

e —— o T e Re——— --I--I

Estimating the universe of chemicais 1s imporant

noritative collection of disclosed



http://www.cas.org/expertise/cascontent/registry/regsys.html
http://images.google.com/imgres?imgurl=http://www.softraksystems.com/dig_1.gif&imgrefurl=http://www.softraksystems.com/casdigit.htm&h=321&w=561&sz=8&hl=en&start=5&tbnid=Op_BGM95Xhdp6M:&tbnh=76&tbnw=133&prev=/images%252525253Fq%252525253Dcas%252525252Bregistry%2525252526gbv%252525253D2%2525252526svnum%252525253D10%2525252526hl%252525253Den

Estimating the Universe

Pathogens
Known
Viruses
Hepatitis
Adenovirus 12
Norovirus

Bacteria

ella spp. (to include S. enterica)




Agency Drivers
Public Concerns / Uncertainty

Brosolids
Controversies



Q: What Chemicals do we find
INn the Environment / Biosolids?

them)

Mostly those that are:

Mass-produced
Discharged into wastewater and the environment

Feature foreign chemical structures (i.e., PBDEs / PFCs)

Detection does not automaticall
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http://www.google.com/imgres?imgurl=http://newspaper.li/static/60f626595db8fe0ad97ae853c7618ea7.jpg&imgrefurl=http://newspaper.li/personal-care/&usg=__K7YyrkptbgTaoHf4CiGOUGVdYvc=&h=350&w=350&sz=102&hl=en&start=16&zoom=1&tbnid=_uMeyEgHFNS9-M:&tbnh=120&tbnw=120&ei=W5uFT9KfD-Ha0QHK2KTGBw&prev=/search%2525253Fq%2525253Dpersonal%2525252Bcare%2525252Bproducts%25252526hl%2525253Den%25252526safe%2525253Dactive%25252526gbv%2525253D2%25252526tbm%2525253Disch&itbs=1
http://www.google.com/imgres?imgurl=http://www.alenpharm.com/images/pills.jpg&imgrefurl=http://www.alenpharm.com/services/medicines/&usg=__1EVWMJMVLSnTI9N2LoEI6C6tmYI=&h=598&w=900&sz=574&hl=en&start=25&zoom=1&tbnid=gISY70T6noLDEM:&tbnh=97&tbnw=146&ei=lpuFT7jLM-fE0QGpiOHPBw&prev=/search%2525253Fq%2525253Dpharmaceuticals%25252526start%2525253D21%25252526hl%2525253Den%25252526safe%2525253Dactive%25252526sa%2525253DN%25252526gbv%2525253D2%25252526tbm%2525253Disch&itbs=1
http://www.google.com/imgres?imgurl=http://www.cppj.net/Modules/ShowImage.aspx%2525253Fimageid%2525253D2192&imgrefurl=http://www.cppj.net/index.aspx%2525253Fpage%2525253D1122&usg=__7cAEPR9EALVV-qntKebkZ6G-HJ4=&h=300&w=306&sz=49&hl=en&start=52&zoom=1&tbnid=g1QEEKW-2WX6nM:&tbnh=115&tbnw=117&ei=lJWFT6rAEubi0QGmypnzBw&prev=/search%2525253Fq%2525253Ddo%2525252Bnot%2525252Bflush%25252526start%2525253D42%25252526hl%2525253Den%25252526safe%2525253Dactive%25252526sa%2525253DN%25252526gbv%2525253D2%25252526tbm%2525253Disch&itbs=1

Microconstituents / PPCPs / TOrCs /
ECs / COECs / EDCs...

ates the connection of individuals’ activities with their

What does it mean for biosolids management?

Similar reactions / processes for all chemicals
PBT chemicals present highest level of concern

Biosolids land application as a tool for managing

microconstituents

Assimilative capacities of solls
Best management practices



Is the Current
Framework Protective?

(NA ~Report , 24( ey i :_--,.I-.-:U-

= Land

Much we don’t know

“However, additional scientific work is needed e e
to reduce persistent uncertainty about the

potential for adverse health effects from

exposure to biosolids” (NAS Report, 2002)



WHAT HAS EPA BEEN DOING TO
ADDRESS CHALLENGES




EPA'S 2003 ACTION PLAN

NAS Report (2002)

53+ recommendations

Address public health concerns / scientific uncertainties




Project Title

Status

Biennial review pursuant to the CWA Section
405(d)2)(C)

Completed

Biennial Review of

40 CFR Part 503

As Required Under the
Clean Water Act
Section 405(d)(2)(C)

Reporting Period

Roview Cycle 2005

Biennial Review of

40 CFR Part 503

As Required Under the
Clean Water Act
Section 405(d)(2)(C)

Reporting Period
Review Cycle 2007



http://water.epa.gov/scitech/wastetech/biosolids/biosolids

Review Part 503 every 2 years to identify
additional toxic pollutants for regulation

JI0 C
Final Action to not reg
Round Three (Biennial Review 2003): screened 80
9 pollutants (four metals, a pesticide, volatile and semi-volatile
compounds, and nitrate / nitrite)
Molybdenum
Evaluating to determine if compounds should be regulated

Biennial Reviews (2005 / 2007 / 2009 / 2011 / 2013 ...)




Actively address biosolids viole
Require the proper land-application of biosolic
prevent risk to human health or the environment
OECA has developed a new look for its home page
where a ‘new badge button’ on their website invitg4
public to be a part of EPA's work and report pg :/4'.:
environmental violations or crimes

. Report g

EPA Region 7 handles enforcemeng/ compliance


http://www.epa.gov/compliance/index.html

Project Title

Methods development, optimization, and validation
for microbial pollutants in sewage sludge

Preliminary Comparative Study of
Methods to Extract Virus from Raw

and Processed Sewage Sludge

Assessment of the Efects of Holoing
Time on Fecal Colform and Salmonella
Concentrations in Biosolids

1

Environmental
Protection Agency

o CVR P 00 s WY

August 2006

Wintrnard aiad Srwoge Shbgr Fiod Bk

fico
Nabonal Exposure Hesearch Laborasory, Cinonnati, OH



Project Title Status

Development and application of analytical

methods for detecting PPCPs in sewage sludge COMITEES

A/
/4

SEPA Method 1639: Pesticides in Water,

& EPA Method 698: Sterods and ol St Bk,

Hormones in Water, Soil, Sediment,
and Biosolids by HRGCIHRMS

OEPA Vethod 1604 Pramaceuicdls and
Personal Care Products in Water,
Soil, Sediment, and Biosolids by
HPLCIMSIHS

December 2007

December 2007

December 2007




Project Title

Status

Support the PEC

Completed

Pathogen Equivalency Committee (PEC)
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http://water.epa.gov/scitech/wastetech/biosolids/pathogen.cfm
http://water.epa.gov/scitech/wastetech/biosolids/pathogen.cfm

Project Title Status
Review criteria for molybdenum in land applied TR e
biosolids = A
/4

Assess the need and appropriate level for a num

=

standard for molybdenum

Completed assessment in 2014
Peer reviewed / regulatory decision soon

Molybdenum Estimates from Table 16 of 9/6/07 draft report

Lognormal-
Based
% Estimates | Observed
2 | Det. | Mean | S.D. | Minimum

 Molybdenum | 100.0 | 74 | 3,337 [ 15326 | 13841 2510

Observed Lognormal-Based Percentiles
Maximum | 99" [ 98" [ 95 [ 90" | 50" |
68.664 | 55570

*n" denotes fotal sample size in the survey, “Est N'is the total of the survey weights, or the total number of POTWs in the target population which these results

represent
Note: This analysts excludes data for sample #6357 collected af Plant #19.




Project Title

Status

Targeted National Sewage Sludge Survey

Completed

~
<rer

‘Foaacroan

Targeted National Sewage Sludge
Survey

Sampling and Analysis Technical

EPA-822-R-08-016



http://water.epa.gov/scitech/wastetech/biosolids/

TNSSS DESIGN

Designed to provide nationally representative results

Statistically selected 74 POTWs to represent 3,337 POTWs that
met the Tollowing criteria:

o Flow greater than 1 MGD
econdary treatment or better

Juo ited States




TNSSS DESIGN (CONT)

Collected 84 samples at 74 POTWs in 35 states August
2006 — March 2007

Measured 145 analytes, including:

o 97 pharmaceuticals, steroids and hormones

and drugs (Rx and OTC)



TNSSS FINDINGS — OCCURRENCE

Wide variation in minimum and maximum levels

Wide variation in detection frequency:

o 16 analytes (11%) not detected

839%) detected in at least one sample

e than 50 of 84



TNSSS NEXT STEPS

Characterizing risk where data are sufficient

» Evaluate exposure and effects to human and
ecological receptors

lum, manganese, molybdenum,



N E

...applying
science &
technology
to protect
water quality

OTHER KEY CONSIDERATIONS
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Pressures on biosolids recycling ...

Online survey of individual TWTDS asked respondents to identify the three most important pressures on
biosolids recycling. Figure 12 is a compilation of the ~250 responses from around the nation. The #1 priority
responses appear in the darkest color; the #3 priority responses appear in the lightest color.

Figure 12
Top pressures on biosolids recycling programs

W#1 W2 #3 |
an Eiln]

TRADITION — long-esed technologles and praciices are hard fo change
COST - disposal oplions ans Bash S ve

COET - barwlickal uss optons ana EBsk eepeansive
REGULATIONE - strict EPA andlor slate regulation and enforcemant
FREGIALATICHRS - reeinictive hecal anding mcees

REGLULATIONE - lack of regulatary suppaort for bemaficial use

REGLILATIDNS - airicd requlations or lfess on disposal

FUBLIC I WOLVEMENT- comcsemas of maighbomn, anvincnimsanisd groupa,
and others

MUISARMCE ISSUES - odors. truck: traffic, dust, el

AGERICULTURSAL - dechning Bamland dus 1o less agricudbore or dus 1o
develcpment, spravwd, seasonal mesiricions, or compedion with manwes,

SERICULTURAL - soil compaciion, difficulty with iming, stockpiling, abo

ENVIRORMERTAL - raitfant ransgemant, phaaphones [Fl, rercgamn ()

EMYIRCORMENTAL - impacis bo S0iks, anganiams., public haakih,
comaminants {(pathogens, metaks, argaric chamicals, sa )




Collectively Improve
ication and Public

to biosolids disposal/use viability” — WEF
Public concern is a key driver
Systematic and proactive outreach

“Public Acceptance will be the main obstacle /

Constrained Federal and State resources

We know how to make good products



IMPROVING SCIENCE
RESEARCH PRIORITIES

Continue evaluating pollutants

Conduct acceptable and informative research
leld validation of models
In biosolids systems




« As with any business biosolids managers
should meet consumer demands with a
“designed product” which

o Meets time and temperature conditions for good
disinfection

permanently or irreversibly stabilized, unless
llization can be justified?

----------

avVea .
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STRUVITE

Magnesium ammonium phosphate: NH4MgP0O4.6H20

Fig. 1 illustrates occasions where struvite was formed in the

Struvite fertilisers recovered from wastewater

piping at treatment plants. PRESSEONN STV AR e

4

‘Alrprex — Berdin Water

Fig. 1. Clogging of a post digestion pipe by struvite at a treatment plant
(location confidential)

Unitika Japan (sinca 1997




*

International Journal of Environmental Science and Development, Vol. 3, No. 6, December 2012

Primary Secondary
clarifier clanfier
Secondary
—=p—P> ———»| Treatment EEERE— _D.
Discharge to stream;
Advanced treatment
T AR S b
: Waste Primary Sewage Sludge
]
: Supematant . Waste Activated Srudge
' Anaerobic
' e .
! To headworks : digester
' :
13 S P t
| .
]
1
a ]
Crystallizer :
: Centrifuge | g
Product )
: Centrate
1
o 3 Sewage
) _ ) Sludge
Fig. 4. Possible phosphorus recovery locations

*Fiow diagram modified from K. Fattah. 2012. Assessing Struvite Formation Potential at Wastewater Treatment Plants, showing
relevant treatment processes and possible / likely phosphorous recovery locations @




STRUVITE (CONTINUED)

Historically, products produced from sewage sludge
meet EPA’s Part 503 regulations

Consider struvite derived from sewage sludge
Raw wastewater / sewage sludge is the starting material
> ms resulting from treatment of sewage




If water body is impaired

> laximum Dally Load developed for the pollutant
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