APPENDIX C

PATHOGEN REDUCTION AND VECTOR ATTRACTION REDUCTION
(PR/VAR) METHODS AND OPTIONS

The following information describes the methods and options available to demonstrate PR/VAR,
as listed in the federal 503 land application regulations. The information for Table C-1 through C-4
was taken from EPA’'s A Plain English Guide to the EPA Part 503 Biosolids Rule (EPA/832/R-
93/003). The information for Table C-5 was taken from EPA’s Environmental Regulations and
Technology: Control of Pathogens and Vector Attraction in Sewage Sludge (EPA/625/R-92/013,
revised July 2003).
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The Wastewater Treatment Plant Operators Guide to Biosolids Sampling Plans

Table C-1

Summary of the Six Alternatives for
Meeting Class A Pathogen Requirements

In addition to meeting the requirements in one of the six allernatives listed
below, the requirements in Table 5-2 must be met for all six Class A alternatives.

Alternative I; Thermally Treated Riosolids
Biosolids must be subjected o one of four ime-lemperature regimes.
Alternative 2; Biosolids Treated in a High pH-High Temperature Process
Biosolids must meet specific pH, temperature, and air-drying requircments.
Alfernative 3; Biosolids Treated in Other Processes

Demonstrate that the process can reduce entenic viruses and viable
helminth ova. Maintain operating conditions used in the demonstration
after pathogen reduction demonstration is completed.

Alternative 4: Biosolids Treated in Unknown Processes

Biosolids must be tested for pathogens—Salmonella sp. or fecal coliform
bacteria, entenc viruses, and viable helminth ova—at the ome the
brosolids are used or disposed, or, in certain situations, prepared for use o
disposal.

Altermative 5: Biosolids Treated in a PFRP
Biosolids must be treated in one of the Processes 1o Further Reduce
Pathogens {PFRFP) (see Table 5-4).

Alternative 6: Biosolids Treated in a Process Equivalent to a PFRP

Biosolids must be treated in a process equivalent to one of the PFRPs, as
determined by the permitting authority.
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Appenidix C: Pathogen Reduction and Vector Attraction Reduction (PR/VAR) Methods and Options

Table C-2

Processes to Further Reduce Pathogens (PFRPS)
Listed in Appendix B of 40 CFR Part 503

1. Composting

Using either the within-vessel composting method or the statc acrated
pile composting method, the iemperature of the bosolids 15
maintained at 55°C or higher for 3 days.

Using the windrow composting method, the temperature of the
biosolids is maintained at 55°C or higher for 15 days or longer. During
the period when the compost is maintained at 55°C or higher, the
windrow is turned a minimum of five imes.

2. Heal Dirying

Biosolids are dried by direct or indirect contact with hot gases to
reduce the moisture content of the biosolids to 10 percent or lower,
Either the temperature of the biosolids particles exceeds #0°C or the
wet hulh temperature af the gas in contact with the biosolids as the
biosolids leave the dryer exceeds 807C.

3. Heat Treatment

Liquid biosolids are heated 1o a temperature of 180°C or higher
for 30 minutes.

4. Thermophilic Aerobic Digestion

Liquid biosolids are agitated with air or oxvgen o maintan acrobic
conditions, and the mean cell residence time of the hiosolids is
10 days at 55 to 60°C.

5. Beta Ray Irradiation

Biosolids are irradiated with beta rays from an amtri!{'.mmr at dosages
of at least 1.0 megarad at room temperature (ca. 200°C).

i, Gamma Ray Irradiation

Biosolids are irradiated with gamma ravs from certain isolopes, such
as Cobalt 60 and Cesium 137, at room temperature (ca. 207C).

T. Pasteurizathon

The temperature of the biosolids is maintained s T0°C or higher for
M) munutes or longer.
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The Wastewater Treatment Plant Operators Guide to Biosolids Sampling Plans

Table C-3

Summary of the Three Alternatives for
Meeting Class B Pathogen Requirements

Alternative I; The Monltoring of Indicator Organisms

Test for fecal coliform density as an indicator for all pathogens, The
peometnc mean of seven samples shall be less than 2 million MPNs per
gram per total solids or less than 2 million CFUs per gram of wotal solids
at the ime of use or disposal

Alternative 2: Riosolids Treated in a PSREP

Biosolids must be treated in one of the Processes to Significantly Reduce
Pathogens (PSREP) {see Table 5.7},

Alternative 3: Biosolids Treated in a Process Equivalent to a PSRP

Biosolids must be treated in a process equivalent 1o one of the PSRPs, as
determined by the permitting authonty,

Table C-4

Processes to Further Reduce Pathogens (PFRPSs)
Listed in Appendix B of 40 CFR Part 503

1. Aerobic Digestion

Biosolids are apitated with awr or oxyeen (o maintain aerobic conditions
for a specific mean cell residence time at a specific temperature. Values
for the mean cell residence tme and temperature shall be between 400 days
at 200°C and 60 days a 15'C.

2. Air Drying

Bioschds are dried on sand beds or on paved or unpaved basins, The
hiosolids dry for a minimum of 3 months, During 2 of the 3 months, the
ambient average daily temperature is above 07'C.

A, Anacrobic Digestion
Biosolids are treated in the absence of air for a specific mean cell
residence time at a specific iemperature, Values for the mean cell
residence time and femperature shall be between 15 days at 15°C to 55°C
and 60 days at 20°C

4, Composting

Using either the within-vessel, static serated pile, or windrow composting
methods, the temperature of the biosolids is raised to 40°C or higher and
maintained for 5 dayvs. For 4 hours dunng the 5-day penod, the
temperature in the compost pile exceeds 557C.

5. Lime Stabilization

Sufficient lime is added 1o the biosolids to raise the pH of the biosolids to
12 after 2 hours of contact
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Appenidix C: Pathogen Reduction and Vector Attraction Reduction (PR/VAR) Methods and Options

Table C-5

Vector Attraction Reduction Options
Requiremean What i5 Required? Wicest Appropriate For
Opln 1 A8 least 1% reduction in volatle solds durng Seneags by
503.2300m)(1) sewaga shudge reatment mm
furobic biclogical raatimaeni
Opfion 2 Loss than 17% addifional volatle solds ess during Chnly for anasnbically digested sewage shdge that
503.34bY 2 bencheacale anasrcbic babch digestion of the sewage cannel mest ke requirements of Oglon 1
sl for 40 additional days et 30°Cio 30 C
§ o §5°F)
Oyplion 3 Logs than 16% additional volatie solids reduction during Cinky fior fquid sewage shudge with
503,33b% 3 bench-scale aerobic balch digestion for 30 addional days 2% of less Soids wmmwﬂd
at 20°C {65°F) Dpﬂcmt—ag_wm%e in mderced
peration plants. Shadges with 2 mndanu.-atbe
ditsiad
Oplian 4 SOUR at 20°C (88°F} is =15 mg coygen'hn'g oéal Liquid sewage shdgas from sambl: procasses un at
503.33h4) sewaoe slidge solds lemperstures Botwean 10 o A0°C. ishould not be used
for composisd sewsde sludges)
DOplinn & Aarohic realment of the sewage slhdge for &t least 14 Composted sewage sludge (Opfions 3 and 4 arg lkely
503.33b)5) days al over 40°C EiDd-'F:lwt i aergn ImpeEtne fo be easier to meel for sewage sldges from olher
of over 45°C {113°F) apchis processes)
Oplian £ Mmm-uraaﬂ-:.iam akali o ress the pH 1o &l leasl 12 Alkal-rasted sewape sludge (akalne materials includs
503.33{ ) Z5C (TTF) and mainkain a pH 212 for 2 hows and a ime, Ty ash, kin dust, and wood ash)
IJHEHEI’II Mire fours
Qptian 7 Perant sofids = 75% I mixing with other materals Sewags sludges trealed by an aerobic of anasrnbic
SO0 33(8KT} p ™ prncess (Le, sawags that do not conkain
unsialzad solids in primary waslewaler
traatmant)
Oplion 8 Pespani sofids =80% prior f0 midng with ofher matertals Sewage sludges thet coniain unstabilzed solids
S03.33 b B) generaled i pimary wasiowater beatment (e, heal
drisd sewage slsdges)
Cplian 9 Sewae sudge is injected into sodl 8o that ro signiicant Sewnge sludge b the land or placed on |
5032304 ameunt of sewage sidge 5 present on the lBng surtacs mmwmmm applied 1o
1 nowr after injecton, excapl Clats A sswage ral land, & lares], o a reclamation sile, o
wmwmhnmmﬂmwmumm on & surface dispasal st
fesdudtinn process
Ciption 10 Sewage dudge is incomarnaled inio the sal within & hows Sewans shidge hhh‘dn'ph:m:m:
SO AMBN10) after apolcation o lend o placement on B suface disposal surface disposal mhm
sie, pxoopt Cless A serwage siaige which must be Eu:hrhilh'l:lhﬁlur: ﬂu,urphl:-ud
1o or placed on e land surlace within B hours afler o0 B gurace disposal sile
pathogen reduclion process
11 Smaage shidge on a surlace dsposal ste must be Seaape shidge or domeslic seplage placed on a
SHbE11) coversd wilh soil or other material at the end of aach surlaca cisposal sha
aperating day
Optian 12 pH of somealic septage must ba resed o =12 al 270 Domastic septage appied o agricubiursl land, 8 forast,
S0 3By 12) {TT°F| by alkali addition and mainlained = 12 for 30 or a meclmaton sie or plced on a surface disposal
mirites withoul adding mone alkak
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