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Presenter
Presentation Notes
The Ithaca Area Wastewater Treatment Facility, IAWTF, owned by the City and Town of Ithaca as well as Dryden, is currently developing three projects to reduce fossil fuels consumption, GHG, and Ammonia emissions to achieve a negative carbon footprint and surplus renewable energy.
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Biodigestion and CoGen Effluent energy recovery Biochar from biosolids
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Trucked food waste, Biochar from biosolids, and ETER (Waterfront development)


Biodigesters and CoGen project
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Recent construction of a trucked waste receiving station and co-generation upgrades will enhance the production of renewable energy at the Ithaca facility.

Note that the material received must be slurry that is then pumped into the digesters. There is an opportunity here to either directly add a pulper but in our case there is an exploration for a third party company to take on this step of the process. 


Biodigesters and CoGen project

Co-digestion 6,697 MWh/day @ Max biogas production capacity

[IAWWTF Data by JL]

& 24 million Lb/yr food waste

18 MWh/day

Currently =

2,074  MWl/year

6 MWh/day
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Microturbines at the IAWWTF 

Note that the rate that the slurry is fed into the system is very important. If it is superloaded you will increase fatty acids in the breakdown of organic matter which will decrease the pH and will inhibit the formation of methane or biofuels. The low pH will also increase levels of CO2 released from the system making it less efficient and finally the low pH will kill the microorganisms that produce methane (methanogens).

These are state of the art microturbines that are an important part of the puzzle. These generate electricity and heat (cogeneration). However the biogas MUST be free of siloxanes, which are silicon compounds (chemically an oil used often as a lubricant for things like cosmetics and many other domestic use products). Silicon compounds will convert to a glass like substance in the microturbines and destroy the units. Biogases are passed through compressors and activated carbon columns to remove the siloxanes prior to entering into the microturbines. The compressors reduce the temperatures of the gas to facilitate removal of the silicon compounds. The process of purification also removes excess humidity, sulfur compounds and other impurities before entering into the turbines.

There is a combustion process of the gas in the turbines that moves the turbines and produces electricity. It also produces heat. 
The heat is captured and passed through heat exchangers. The heat from the gas combustion is captured by heating liquid that is then used to heat the digesters for maximum efficiency. All of this displaces fossil fuel use by the facility. Currently we are at 50% capacity limited only by substrate so we are always looking for food waste or other high strength organic matter that is pumpable.  Manure is not a good substrate because it has already been anaerobically digested. You get less out of it than it takes to produce methane from it.  Food waste is a much better substrate.


Effluent Thermal Energy Recovery (ETER) project
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Winter Duck SPA
Settled and filtered
Cross collectors that skim the surface of the water. The rest of the system is to slow the movement of the water so that it is a smooth even speed allowing for maximum settling out of remaining solids bc of minimal turbulance


Effluent Thermal Energy Recovery project

ETER

[IAWWTF Data by JL]

MW/day

7,300 MWh/day @ 4% efficiency, annual mean

Heat pumps e-consumption not included

IAWWTF Effluent T power content

20 MWh/day

2e+6
2e+6 4
2846
L] - -
1e+6 - . g
%
le+6 - . o .
. . l: " - ® :
™ - - . _" ¥
1e+6 ? L4 < ?. & ;.".. R ' .
e R ¥ e l..‘z
8e+5 @ . t{* sy 2 ¢
" . < 3ptSy. <y Y
" o8 ‘ 1 M Y
Be+5 - g3 s 2, . . } f ¥ %3
: AER YIRS " L L d
4e+5 - s :f e BN 2 r e""’ L W s
2845 4 : j &. ! : g (1 é
o if .Mg‘
D T T I. - T T
12/1/2010 6/1/2011 12717201 6/1/2012 12142012 6/1/2013 1211/2013 6/1/2014 12/1/2014

Date


Presenter
Presentation Notes
Effluent Thermal Energy Recovery, ETER.

Note: 1 MWh (megawatts per hour) = 360 homes

The top datapoint in the beginning of the graph is equal to the thermal energy of 2exp6 which is 2 million megawatts of energy per day (STAGERING!!!). This is 83,333 MWh. 1 MWh can fuel 360 homes so this amount can fuel 30 million average sized homes per hour. Of course we cannot capture all of this heat because no mechanical system has 100% efficiency). But realistically we can capture about 4% given current technology. This would still convert to the ability to heat 1.2 million average sized homes.  

Conversely in the summer months the effluent can be used as a heat sink. In this graph you can see in the summer the heat load is almost zero so that the differential with ambient heat is still high, meaning the air is significantly hotter than the water. Using heat pumps the water can be used to cool (extremely efficient air conditioning systems that use minimal electricity for generation – they produce more energy then they use because you put less energy in then you get out – the efficiency of heat extraction).

This leads to a heating and cooling energy district project….

The point of this graph is to show the magnitude of heat in the effluent that is being wasted every day. This graph essentially shows the amount of energy contained in the effluent. 

This is the maximum energy content of the effluent – this is season from winter to summer and back again. This chart starts in winter where the temperature differential is enormous. This is a comparison of the effluent temperature to the ambient temp.


Effluent Thermal Energy Recovery projec
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Organic Waterfront LLC, a consortium of local and regional developers, is now proposing eight buildings on 7.817 acres - two five-story apartment buildings, one of which will have a waterfront restaurant/bar, walk-up rental apartments, for-sale row houses, a golf and boating center, and a three-story medical office building to be fully occupied by Guthrie Clinic.


Effluent Thermal Energy Recovery project

e ETER project business model:

— All capital costs — City Harbor LLC, a consortium of
local and regional developers

— The LLC will then purchase the energy at 50% rate
of a conventional energy district



IJAWWTF Biochar and Biosolids Project
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Disposal cost of residual solids is now $409,000,00 per year. The Seneca Meadows landfill is 50 miles away from Ithaca


IJAWWTF Biochar and Biosolids Project

P|Iot test biosollds Iand appllcatlon Cortland NY circa 2017



Presenter
Presentation Notes
Pilot test biosolids land application, Cortland NY circa 2017
Emerging contaminants concern



IAWWTF Biochar and Biosolids Project
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One of few technologies to produce carbon-negative renewable energy and sequester Carbon is biochar production.
Ithaca case study: 12 wet tons, dried to 3 tons, yield 1.5 tons/day of biochar. Savings $400K/year
Albany case: 150 wet tons, dried to 37.5 tons, yield 18 tons/day of biochar. Savings $4.8M/year

Biochar is charcoal used as a soil amendment. Biochar is a stable solid, rich in carbon, and can endure in soil for thousands of years.



IJAWWTF Biochar and Biosolids Project
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How Much Energy potential?

Ithaca case = 13 to 20
MWh per day - From 12.5
wet tons of biomass

Albany North case = 450
to 650 MWh per day -
From 100 wet tons of
biomass
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CAGR = Compound Annual Growth Rate



IJAWWTF Biochar and Biosolids Project

Biochar market?

e $3.1 Billion (12% Compound Annual
Growth Rate)

e Agriculture: 50% market share
e $100.00/ ton (whole sale)

=S Biochar benefits?
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Serves as an alternative to peat and perlite
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CAGR = Compound Annual Growth Rate - Compound annual growth rate (CAGR) is the rate of return that would be required for an investment to grow from its beginning balance to its ending balance, assuming the profits were reinvested at the end of each year of the investment’s lifespan. The compound annual growth rate isn't a true return rate, but rather a representational figure. It is essentially a number that describes the rate at which an investment would have grown if it had grown the same rate every year and the profits were reinvested at the end of each year. In reality, this sort of performance is unlikely. However, CAGR can be used to smooth returns so that they may be more easily understood when compared to alternative investments.
CAGR is one of the most accurate ways to calculate and determine returns for anything that can rise or fall in value over time.
Investors can compare the CAGR of two alternatives in order to evaluate how well one stock performed against other stocks in a peer group or against a market index.
CAGR does not reflect investment risk.




IAWWTF Biochar and Biosolids Project

e Biochar and Biosolids project business model

— Product development fully paid for by two private
companies: Rockwell Collins and EthosGen

— System optimization during piloting done by a
Cornell faculty partner

— Pilot installation at the IAWWTF

— Units are being designed for use on farms and
WWTFs

— Commercial units desighed to have a 3-5 year ROI



IAWWTF Sustainable Energy Projects Summary

Fossil C
S Max Power pr—
ource voidance
[MWh/day]
[Lb/day]
Co-digestion 18 7,186
ETER 20 7,984
Biochar . 15 | 5,988
Total 53 21,159

Take home: 53 MWh/day is enough to power 19,000 homes which
replaces 7.7 million pounds per year of fossil Carbon
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Natural gas basis:
53 MWh/day enough to power 19,000 homes, and
7.7 million pounds per year of fossil Carbon displaced



State policy change needed

e Currently New York’s DEC CO, Budget Trading Program
specifies offset for only 5 project categories:

— Landfill methane capture and destruction
— Reduction in emissions of sulfur hexafluoride (SF6)
— Sequestration of carbon due to afforestation

— Reduction or avoidance of CO, emissions from natural gas, oil,
or propane end-use combustion due to end-use energy
efficiency in the building sector, &

— Agricultural manure management operations.
e According to this list Co-Digestion, Biochar production, &

Effluent energy recovery may not qualify for CO2 emissions
offsets, at this time.
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The state program is designed to encourage projects outside the regulated sector that can help achieve the CO2 emission reduction goals of the Program and of the Regional Greenhouse Gas Initiative (RGGI).

https://www.dec.ny.gov/energy/53449.html 


THANK YOU


Presenter
Presentation Notes
The state program is designed to encourage projects outside the regulated sector that can help achieve the CO2 emission reduction goals of the Program and of the Regional Greenhouse Gas Initiative (RGGI).


PFAS in Biosolids
04.11.2019 08:00 Grab

Dry results in ng/g [ng/g]

EPA 537 V.1.1 modified

Perfluorodecanoic acid 2.5 surfactant, flame retardant
Perfluorohexanoic acid 3.1 stain and waterproofing
Perfluorooctanesulfonic acid 7.4 stain repellent (Scotchgard).
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24 compounds tested; 
#1 in firefighting foams
#3 in the Stockholm Convention on Persistent organic pollutants, Annex B
EPA: Current public health drinking water advisory level is 70 ppt for PFOA and PFOS
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