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Introduction

The biosolids produced by the proposed WRP may follow a number of different life-cycles. The
biosolids are intended to be reused for agricultural applications due to the nutrients which they
contain such as nitrates and phosphates (EPA, 1997).

In order to be reused, biosolids, which report as a waste stream from the treatment of
wastewater, must be treated to ensure they are safe to use where environmental damage,
primarily through human contact, is possible. Namely, the reduction of volatile organic matter,
pathogens and vector attractors is required in order to commercially reuse biosolids (NRMMC,
2004).

The level of treatment will depend on the classification of biosolids required. In the case of the
Googong project, the two options which were explored were Grade A and Grade B. The
treatment of biosolids has been well documented as one of the most resource intensive unit
operations in a secondary WTP which dictates that consideration must be placed on the level of
treatment included in the WRP (M&E, 04).

Quality Indicators

Significant properties associated with biosolids reuse include microbial, chemical and vector
attraction components and are summarized below:

Microbial

Pathogenic organisms will be present in sewage sludge including viruses, bacteria, protozoa
and helminthes (worms). Pathogens are generally indicated by the presence of E.Coli and
faecal coliforms

Chemical

Chemical contaminants will be present as they are removed in the MBR. Chemical
contaminants include metals, chlorinated organic compounds and pesticides (NRMMC, 2004).
Chemical compounds are of significant concern in bio-solids reuse as they are likely to be
introduced into the water table through land applications along with being included in crops and
agricultural products for human consumption.

Vector attraction

Insect vectors such as mosquitos, flies and rodents are attracted to non-stabilised sewage
sludge and may cause the spread of pathogens. Potential for vector attraction must be
minimised to limit the concerns associated with the use of biosolids where human contact is
possible (EPA, 1997).

Classifications

Grade classifications of biosolids are used to provide an objective measure of the properties of
biosolids. The two grades of biosolids which are being considered in this CDR are Grade A and
Grade B. The grade classifications of biosolids dictate the various permissible reuse options, as
outlined in Table G-1 gives the requirements for contaminant concentrations and stability
associated with each reuse pathway.

Googong Integrated Water Cycle Management Strategy, October 2010 A-122

o,



Table G-1 Permissible land application uses of biosolids (EPA, 1997)

Classification Allowable Use Minimum Quality Grades
Contaminant Stabilisation
Unrestricted Use Residential A A

Public Contact Sites

Urban Landscaping

Agriculture

Forestry

Soil and site rehabilitation

Landfill

Surface land disposal

Restricted Use 1 Public contact sites B A

Urban Landscaping

Agriculture

Forestry

Soil and site rehabilitation

Landfill

Surface land disposal

Restricted Use 2 Agriculture C B

Forestry

Soil and site rehabilitation

Landfill

Surface Land disposal

An understanding of the local options for the reuse of biosolids is essential in deciding on a
preferred treatment option between Grade A and Grade B product.

The contaminant levels associated with each grade of biosolids are given in Table G-2. The
classifications for stabilisation, in terms of pathogen reduction and vector attraction reduction,
are given in Table G-1.
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Table G-2 Maximum contaminant Levels in various biosolids grades (EPA,1997) -
Contaminant Grade A (mg.kgdry weight) | Grade B (mg.kgdry weight)
Arsenic 20 20
Cadmium 3 5
Chromium 100 250
Copper 100 375
Lead 150 150
Mercury 1 4
Nickel 60 125
Selenium 5 8
Zinc 200 700
DDT/DDD/DDE* 0.5 0.5
Aldrin 0.02 0.2
Dieldrin 0.02 0.2
Chlordane 0.02 0.2
Heptachlor 0.02 0.2
HCB** 0.02 0.2
Lindane 0.02 0.2
BHC*** 0.02 0.2
PCBs**** 0.3 0.3

*DDT/DDD/DDE Common synthetic pesticides and breakdown structures
(DichloroDiphenylTrichloroethane/DichloroDiphenyl Dichlorodiphenyldichloroethylene

**HexaChloroBenzene
***BenzenHexaChloride

****Polychlorinated biphenyls
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Biosolids Stabilisation Requirements (EPA, 1997)

Pathogen Reduction Process

‘ Vector Attraction Reduction Requirements

Stabilisation Grade A

1. Thermal Treatment

e Temp of at least 50°C for a number of
days specified by the treatment Temp
used.

2. High pH, high Temp. Process

e pH of 12 for 72 hours with a period of
heating above 52°C for 12 hours.
Followed by drying to a solids content
>50%

1. Mass of volatile solids reduced by a minimum
of 38%

2.Must contain no more than 17% volatile solids
reduction when incubated under anaerobic
conditions at a bench scale for 40 days at 30-
37°C

3. Must contain no more than 15% volatile solids
reduction when incubated under aerobic
conditions at a bench scale for 30 days at 20°C

4. O, uptake rate <1.5 mg O,/hour/gram at 20°C

5. Biosolids must be able to maintain a pH of 12
for 2 hours and then 11.5 for an additional 22
hours

6. Dry solids > 75%

7. Biosolids containing primary treatment waste
must contain dry solids > 90%

8. Must be aerobically digested for at least 14
days, T >40°C

Stabilisation Grade B

1. Anaerobic Digestion
2. Aerobic Digestion

3. Air Drying

4, Composting

5. Lime stabilisation

6. Extended Aeration

7. Other EPA accepted processes

1. At least 20 days aeration including aerobic
digestion time followed by 6 months storage of
bio-solids.

2. Biosolids to be injected below the surface
upon land application

3. Biosolids applied to the land surface must be
incorporated within 6 hours of application.

Stabilisation Grade C

Not meeting any of the Grade A or B requirements
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Treatment

WAS produced in an MBR is generally treated by means of an aerobic digestion process, which
has been used in the case of this CDR. This level of treatment is accepted to be adequate to
ensure a Grade B biosolids standard will be met for both contaminant and stabilisation levels.

In order to produce Grade A biosolids one of the treatments outlined in Table G-3 must be
utilised for both Pathogen reduction and Vector Attraction reduction. Upgrading the WRP to
produce Grade A biosolids dictates a significant increase in energy requirement due to the
requirement of extended periods of treatment.

The NRMMS guideline stipulates that a pathogen reduction phase of heating and drying or
composting above 53°C for 5 days is required to meet that low pathogen levels required for
Grade A biosolids production. The NRMMC guidelines specify that the only major restriction on
the use of Grade B biosolids in agriculture is the addition to salad plant crops and root crops.
Under standard aerobic digestion, the Grade B biosolids which result only meet the Grade B
standard, limiting the application to pastoral land and land used for crops to be
cooked/processed.

The Googong site falls within the high-rainfall zone which is associated with the production of
prime lamb, wool and beef (ABARE, 06). Grade B biosolids are appropriate for these
applications. Forestry is also prevalent in the region which supports the reuse of Grade B
biosolids.

Sampling

Sampling and subsequent analysis is required to ensure the biosolids being reused meet the
associated grade criteria.

The contaminant sampling frequency is the same for all biosolids grades. However, the
sampling frequency is dictated by the how close the actual measured contaminant values are to
contaminant values as given in Table G-2.

Sampling to assess stability is described by separate regimes for Grade A and Grade B
biosolids. As defined by the DECCW (former EPA) guideline, Grade B biosolids require annual
sampling to ensure process biosolids meet the grade criteria. Grade A biosolids require a
maximum sampling frequency of 1 sample per 40 dry solid tonnes (dst). This would require
monthly sampling based on the WAS production of 1.2 t/day TSS, as specified by the MBR
design calculations Stability sampling must be carried out by DECCW approved laboratories,
following Australian standards.

Biosolids Grade Recommendation

There are significant Grade B reuse options available given the pastural and agricultural
industries surrounding the Googong site. It has been identified that a significant increase in
process resources (heat, time and footprint) would be required to upgrade WAS treatment to
produce Grade A biosolids. It is considered, in this case, that an upgrade to the production of
Grade A biosolids would involve a significant increase in the resources required to operate the
WRP facility for no appreciable gain. Hence, the CDR outlines a WAS treatment process to
produce Grade B biosolids.
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