

















4.3.1.1 Fertiliser potential of organic waste nutrients

Figure 7. Fertilization potential for the Nitrogen or Phosphorus in organic wastes in
Newfoundland; right column summarizes a high efficiency nutrient recovery scenario while
the left columns summarizes a low efficiency nutrient recovery scenario. The scenarios
integrate nurtrient recovery variability with application rate variability as described at the
appropriate sections.
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4.3.1.2 Geographical distribution of waste nutrients
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Figure 8. Annual nutrient availability in Newfoundland separated by economic zones: a) total

nitrogen amount, b) total phosphorus amount. Location of main point sources indicated by

different symbols.
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Figure 9. Per capita annual nutrient availability in Newfoundland per separated by economic
zones: a) total nitrogen amount, b) total phosphorus amount, location of point sources

indicated by different symbols.
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4.4 Biochar potential for the organic waste streams

A total amount was calculated assuming utilization of the entire organic waste
amount for biochar purposes.

A ratio of biochar to nutrient equivalency was also graphically presented to allow an
estimate of the value of re-directing nutrient laden waste to biochar production.
Among the wastes evaluated fishery waste and municipal organic waste have the
largest potential for biochar production. Moreover, for both these waste streams
the exchange between nutrient loss per unit gain biochar was the lowest.

Depending on the rate of biochar addition, usually recommended anywhere
between 5 and 50 t/Ha, the total potential for biochar utilization on cropped fields
can reach 4 to 20% of the current agricultural land base. Thus, the biochar pathway
reutilization of organic wastes is a valid proposal but only as an element of a long-
term comprehensive soil fertility management.
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Figure 10. Annual potential of biochar production in Newfoundland separated by waste
streams; the calculation assumes utilization of 100% of organic waste.
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Figure 11. Annual potential of biochar (x axis) vs. nitrogen (N) (y axis) availability in
Newfoundland separated by waste streams. Every marker indicated a scenario of mixed waste
use in percent, e.g. 100%/0% means 100% waste use towards N while no biochar will be
generated. Note that for the nutrient to biochar exchange ratios the maximum nutrient
recovery estimates were employed. The steeper the slope the greatest nutrients trade-off, i.e.
the loss of nutrient value per unit of biochar gained.
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Figure 12. Annual potential of biochar (x axis) vs. phosphorus (P) (v axis) availability in
Newfoundland separated by waste streams. Every marker indicates a scenario of mixed waste
use in percent, e.g. 100%/0% means 100% waste use towards P while no biochar will be
generated. Note that for the nutrient to biochar exchange ratios the maximum nutrient
recovery estimates were employed. The steeper the slope the greatest nutrients trade-off, i.e.
the loss of nutrient value per unit of biochar gained.
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5 Recommendations

This assessment has shown the value of each organic waste stream for nutrient recovery
and/or biochar production. Both can be critical elements in the quest for a sustainable
agriculture and environmental practices in the province. It was identified that municipal
wastes cam provide a significant value to agriculture and thus it ought to be a critical
target for future research and policy efforts; while municipal organics and fishery wastes
are a good feedstock for both nitrogen or biochar production, the municipal wastewaters
can provide a significant amount of phosphorus. While a more efficient utilisation of the
current wastes streams can provide nearly all nutrients for the extant cropped land base
any expansion of agriculture ought to consider integrated livestock and plant agriculture
activities.

Therefore, detailed research, and policy efforts, aimed at integrating waste stream
management and agricultural re-utilisation is warranted, with a focus on 1) municipal
wastes, 2) integrated development of livestock/plant agriculture activities and 3)
integrated fishery waste management.

A significant gap in the information was found to exist around liquid waste streams
produced by aquaculture operations; it is recommended that this be a focus of future
research and policy efforts.

6 Conclusions

- Municipal organic wastes and fishery waste offer the greatest potential for both
nitrogen and phosphorus recovery

- Municipal wastewaters offer the greatest potential for phosphorus recovery

- Therefore the more populated regions of the province, where also both municipal
wasters and fishery wastes can be exploited offer the best scenario for re-utilization
of organic wastes nutrients

- The current production of organic wastes may offer sufficient nitrogen for 100% of
the needs of the current agricultural land base and phosphorus for nearly double the
current cropped land base. This can support the current food output in the
province. Thus, to minimize reliance on imported nutrients any expansion in
agricultural lands would require an integration of plant agriculture with livestock
agriculture.

- Producing biochar for organic wastes requires a trade-off, balancing the value of
nutrient versus the value of recovered biochar. Employing fishery waste and
municipal organics for production of biochar have the least negative impact on the
balance of organic nutrients.

- While both nutrient recovery and biochar addition to soils have a positive impact on
agricultural productivity and its long-term sustainability the decision on re-using
wastes as source of nutrients or as a feedstock for biochar production or any
combination thereof needs to account for other logistics and infrastructure
parameters that might affect the economics of such decision.
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