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Abstract‌ ‌ 
New‌‌York‌‌State‌‌(NYS)‌‌has‌‌made‌‌great‌‌legislative‌‌strides‌‌in‌‌regards‌‌to‌‌climate‌‌change‌‌mitigation,‌‌excess‌‌food‌‌                                 

waste‌‌generation,‌‌and‌‌the‌‌renewable‌‌energy‌‌transition.‌ ‌Specifically,‌‌the‌‌NY‌‌Climate‌‌Act,‌‌the‌‌Food‌‌Donation‌‌&‌‌                               

Food‌ ‌Scraps‌ ‌Recycling‌ ‌Law,‌ ‌and‌ ‌the‌ ‌introduction‌ ‌of‌ ‌the‌ ‌NY‌ ‌Low‌ ‌Carbon‌ ‌Fuel‌ ‌Standard‌ ‌have‌ ‌been‌‌key‌‌to‌‌                                   

introducing‌ ‌and‌ ‌adopting‌ ‌these‌ ‌initiatives.‌ ‌Biogas‌ ‌and‌ ‌other‌ ‌forms‌ ‌of‌ ‌renewable‌ ‌bioenergy‌ ‌will‌ ‌play‌ ‌an‌‌                             

important‌‌role‌‌in‌‌New‌‌York‌‌State’s‌‌transition‌‌to‌‌a‌‌circular‌‌economy,‌‌yet‌‌there‌‌are‌‌many‌‌uncertainties‌‌regarding‌‌                                 

the‌ ‌most‌ ‌efficient‌ ‌and‌ ‌sustainable‌ ‌constructs‌ ‌of‌ ‌an‌ ‌integrated‌ ‌system‌ ‌design.‌ ‌By‌ ‌combining‌ ‌a‌ ‌series‌ ‌of‌‌                               

technologies‌ ‌related‌ ‌to‌ ‌anaerobic‌ ‌digestion‌ ‌(as‌ ‌well‌ ‌as‌ ‌pyrolysis)‌ ‌and‌ ‌cross-referencing‌ ‌these‌ ‌with‌ ‌locally‌                           

available‌ ‌feedstocks‌ ‌and‌ ‌existing‌ ‌infrastructures,‌ ‌new‌ ‌and‌ ‌innovative‌ ‌system‌ ‌designs‌ ‌can‌ ‌be‌‌formulated‌‌to‌‌                           

create‌ ‌localized‌ ‌circular‌ ‌production‌ ‌cycles‌ ‌while‌ ‌offering‌ ‌a‌ ‌series‌ ‌of‌ ‌solutions‌ ‌strategically‌ ‌aligned‌ ‌with‌ ‌a‌‌                             

food-energy-waste-nexus.‌ ‌Success‌ ‌of‌ ‌these‌ ‌initiatives‌ ‌relative‌ ‌to‌ ‌sustainability,‌ ‌environmental‌ ‌justice,‌ ‌and‌‌                     

workforce‌ ‌development,‌ ‌is‌ ‌highly‌ ‌dependent‌ ‌on‌ ‌capacity‌ ‌building‌ ‌efforts‌ ‌between‌ ‌stakeholders‌ ‌and‌ ‌the‌‌                         

environment.‌ ‌The‌‌strength‌‌of‌‌these‌‌interdependencies‌‌is‌‌paramount‌‌to‌‌developing‌‌resilient‌‌and‌‌long-lasting‌‌                         

business‌ ‌practices‌ ‌that‌ ‌maximize‌ ‌impact‌ ‌with‌ ‌credible,‌ ‌measurable‌ ‌claims‌ ‌and‌ ‌catalyze‌ ‌further‌ ‌investment.‌ ‌ 

This‌‌report‌‌offers‌‌10‌‌circular‌‌biogas‌‌production‌‌system‌‌designs‌‌for‌‌the‌‌greater‌‌Hudson‌‌Valley‌‌which‌‌covers‌‌an‌‌                                 

area‌‌extending‌‌from‌‌the‌‌northern‌‌limits‌‌of‌‌New‌‌York‌‌City‌‌and‌‌up‌‌through‌‌the‌‌capital‌‌district.‌ ‌In‌‌consideration‌‌                                   

of‌‌the‌‌excess‌‌food‌‌waste‌‌legislative‌‌stipulation‌‌that‌‌requires‌‌all‌‌NYS‌‌DEC‌‌identified‌‌generators‌‌to‌‌divert‌‌their‌‌                                 

organics‌‌to‌‌beneficial‌‌use‌‌if‌‌they‌‌are‌‌within‌‌25-miles‌‌of‌‌a‌‌respective‌‌recycling‌‌facility,‌‌each‌‌proposal‌‌is‌‌located‌‌                                   

approximately‌‌25-‌‌to‌‌50-miles‌‌from‌‌each‌‌to‌‌offer‌‌networked‌‌regional‌‌coverage.‌ ‌(Some‌‌overlap‌‌is‌‌intended‌‌to‌‌                               

facilitate‌‌collection‌‌and‌‌transportation‌‌logistics.)‌ ‌The‌‌resulting‌‌radial‌‌coverage‌‌spans‌‌the‌‌majority‌‌of‌‌the‌‌11‌‌NY‌‌                               

counties‌‌selected‌‌for‌‌this‌‌study‌‌and‌‌suggests‌‌corresponding‌‌infrastructure‌‌investments‌‌in‌‌8‌‌of‌‌them‌‌including‌‌                             

Albany,‌ ‌Delaware,‌ ‌Dutchess,‌ ‌Orange,‌ ‌Rockland,‌ ‌Sullivan,‌ ‌Ulster,‌ ‌and‌ ‌Westchester.‌ ‌Special‌ ‌attention‌ ‌has‌‌                       

been‌ ‌given‌ ‌to‌ ‌the‌ ‌state’s‌ ‌identified‌ ‌environmental‌ ‌justice‌‌regions‌‌in‌‌an‌‌effort‌‌to‌‌develop‌‌these‌‌systems‌‌with‌‌                                 

relevant‌‌humanitarian‌‌programs‌‌that‌‌can‌‌educate‌‌local‌‌residents‌‌on‌‌the‌‌opportunities‌‌and‌‌economical‌‌benefits‌‌                           

available‌ ‌through‌ ‌conscious‌ ‌recycling‌ ‌efforts‌ ‌and‌ ‌systems‌ ‌thinking.‌ ‌The‌ ‌proposed‌ ‌installations‌ ‌will‌ ‌help‌‌to‌‌                           

revitalize‌ ‌impoverished‌ ‌regions‌ ‌of‌ ‌NYS‌ ‌while‌ ‌creating‌ ‌green‌‌jobs‌‌and‌‌setting‌‌the‌‌necessary‌‌foundations‌‌for‌‌                             

scaling‌ ‌innovative‌ ‌circular‌ ‌economy‌ ‌initiatives.‌ ‌These‌ ‌investments‌ ‌are‌ ‌necessary‌ ‌for‌ ‌long-term‌ ‌growth,‌‌                       
increasing‌ ‌the‌ ‌workforce‌ ‌skills‌ ‌of‌ ‌citizens,‌ ‌and‌ ‌facilitating‌ ‌sustainable‌ ‌solutions‌ ‌for‌ ‌the‌ ‌greater‌ ‌Hudson‌ ‌Valley.‌ ‌ 

Presented‌ ‌herein‌ ‌is‌ ‌a‌ ‌regional‌ ‌plan‌‌of‌‌action‌‌and‌‌instructional‌‌outline‌‌designed‌‌to‌‌serve‌‌as‌‌a‌‌foundation‌‌for‌‌                                   

public‌ ‌engagement‌ ‌and‌ ‌implementation.‌ ‌The‌ ‌10‌ ‌proposed‌ ‌systems‌ ‌are‌ ‌as‌ ‌follows;‌ ‌1)‌ ‌Monticello‌ ‌Transfer‌‌                           

Station,‌‌2)‌‌Taylor-Montgomery‌‌LLC,‌‌3)‌‌Beacon‌‌Recycling‌‌&‌‌Transfer,‌‌4)‌‌WeCare‌‌Denali‌‌|‌‌Rockland‌‌County,‌‌5)‌‌                               

Ulster‌ ‌County‌ ‌Resource‌ ‌Recovery‌ ‌Agency,‌ ‌6)‌ ‌Delaware‌ ‌County‌ ‌Solid‌ ‌Waste‌ ‌Management‌ ‌Center,‌ ‌7)‌‌                         

Westchester‌ ‌County‌ ‌Wastewater‌ ‌Treatment‌ ‌Plant,‌ ‌8)‌ ‌Wheelabrator‌ ‌Westchester,‌ ‌9)‌ ‌Dutchess‌ ‌County‌‌                     

Resource‌ ‌Recovery‌ ‌Agency,‌ ‌and‌ ‌10)‌ ‌Town‌‌Of‌‌Colonie‌‌Landfill.‌ ‌Each‌‌integrated‌‌technological‌‌design‌‌offers‌‌                           

innovative‌ ‌solutions‌ ‌that‌ ‌are‌ ‌iconic‌ ‌representations‌ ‌of‌ ‌circular‌ ‌production‌ ‌systems‌ ‌and‌ ‌treat‌ ‌available‌‌                         

resources‌‌as‌‌high‌‌value‌‌materials‌‌for‌‌upcycle.‌ ‌Overall,‌‌this‌‌initiative‌‌will‌‌help‌‌NYS‌‌transition‌‌from‌‌its‌‌outdated‌‌                                 

linear‌ ‌business‌ ‌practices‌‌to‌‌more‌‌sustainable‌‌solutions‌‌that‌‌align‌‌with‌‌current‌‌legislative‌‌initiatives‌‌and‌‌meet‌‌                             

the‌ ‌evolving‌ ‌and‌ ‌necessary‌ ‌demands‌ ‌of‌ ‌a‌ ‌low-carbon‌ ‌future.‌ ‌Each‌ ‌component‌ ‌plays‌ ‌an‌ ‌indicative‌ ‌and‌‌                             

strategic‌ ‌role‌ ‌in‌ ‌the‌ ‌greater‌ ‌mission‌ ‌of‌ ‌achieving‌ ‌international‌ ‌sustainability,‌ ‌and‌ ‌these‌ ‌precedents‌ ‌can‌ ‌be‌‌                             

scaled‌ ‌and‌ ‌replicated‌ ‌across‌ ‌the‌ ‌state,‌ ‌country,‌ ‌and‌ ‌world‌ ‌to‌ ‌truly‌ ‌empower‌ ‌the‌ ‌people,‌ ‌planet,‌ ‌and‌ ‌prosperity.‌ ‌ 
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Table‌ ‌of‌ ‌abbreviations‌ ‌ 
ABC‌ |‌ American‌ ‌Biogas‌ ‌Council‌ ‌ 
AD‌ |‌ Anaerobic‌ ‌Digestion‌ ‌ 
CHP‌ |‌ Combined‌ ‌Heat‌ ‌&‌ ‌Power‌ ‌ 
CLCPA‌ |‌ Climate‌ ‌Leadership‌ ‌and‌ ‌Community‌ ‌Protection‌ ‌Act‌ ‌(Climate‌ ‌Act)‌ ‌ 
CNG‌ |‌ Compressed‌ ‌Natural‌ ‌Gas‌ ‌ 
CWMI‌ |‌ Cornell‌ ‌Waste‌ ‌Management‌ ‌Institute‌ ‌ 
EIA‌ |‌ Energy‌ ‌Information‌ ‌Administration‌ ‌ 
ESD‌ |‌ Empire‌ ‌State‌ ‌Development‌ ‌ 
ESG‌ |‌ Environmental,‌ ‌Social‌ ‌&‌ ‌Governance‌ 
FEWWN‌ |‌ Food-Energy-Water-Waste‌ ‌Nexus‌ ‌ 
GDP‌ |‌ Gross‌ ‌Domestic‌ ‌Product‌ ‌ 
GGDP‌ |‌ Green‌ ‌Gross‌ ‌Domestic‌ ‌Product‌ ‌ 
GHG‌ |‌ Greenhouse‌ ‌Gas‌ ‌Emissions‌ ‌ 
HPTA‌ |‌ Humic‌ ‌Products‌ ‌Trade‌ ‌Association‌ ‌ 
HVRC‌ |‌ Hudson‌ ‌Valley‌ ‌Regional‌ ‌Council‌ ‌ 
IPCC‌ |‌ Intergovernmental‌ ‌Panel‌ ‌on‌ ‌Climate‌ ‌Change‌ ‌ 
ISWA‌ |‌ International‌ ‌Solid‌ ‌Waste‌ ‌Association‌ ‌ 
LCA‌ |‌ Life‌ ‌Cycle‌ ‌Assessment‌ 
LCFS‌ |‌ Low‌ ‌Carbon‌ ‌Fuel‌ ‌Standards‌ ‌ 
LNG‌ |‌ Liquified‌ ‌Natural‌ ‌Gas‌ ‌ 
MGD‌ |‌ Million‌ ‌Gallons‌ ‌per‌ ‌Day‌ ‌ 
MSW‌ |‌ Municipal‌ ‌Solid‌ ‌Waste‌ ‌ 
NYC‌ |‌ New‌ ‌York‌ ‌City‌ ‌ 
NYCRR‌ |‌ New‌ ‌York‌ ‌State‌ ‌Codes,‌ ‌Rules,‌ ‌and‌ ‌Regulations‌ ‌ 
NYISO‌‌  |‌ New‌ ‌York‌ ‌Independent‌ ‌Systems‌ ‌Operator‌ ‌ 
NYS‌ |‌ New‌ ‌York‌ ‌State‌ ‌ 
NYSP2I‌ |‌ New‌ ‌York‌ ‌State‌ ‌Pollution‌ ‌Prevention‌ ‌Institute‌ ‌ 
NYS‌ ‌DEC‌ |‌ New‌ ‌York‌ ‌State‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation‌ ‌ 
NYS‌ ‌DOT‌ |‌ New‌ ‌York‌ ‌State‌ ‌Department‌ ‌of‌ ‌Transportation‌ ‌ 
NYSERDA‌ |‌ New‌ ‌York‌ ‌State‌ ‌Energy‌ ‌Research‌ ‌and‌ ‌Development‌ ‌Authority‌ ‌ 
POTW‌ |‌ Publicly‌ ‌Owned‌ ‌Treatment‌ ‌Work‌ ‌ 
REDC‌ |‌ Regional‌ ‌Economic‌ ‌Development‌ ‌Council‌ ‌ 
RFS‌ |‌ Renewable‌ ‌Fuel‌ ‌Standard‌ ‌ 
RRA‌ |‌ Resource‌ ‌Recovery‌ ‌Agency‌ ‌ 
RNG‌ |‌ Renewable‌ ‌Natural‌ ‌Gas‌ ‌ 
SWM‌ |‌ Solid‌ ‌Waste‌ ‌Management‌ ‌ 
SWMP‌ |‌ Solid‌ ‌Waste‌ ‌Management‌ ‌Plan‌ ‌ 
UN‌ ‌SDGs‌ |‌ United‌ ‌Nations‌ ‌Sustainable‌ ‌Development‌ ‌Goals‌ ‌ 
USA‌ ‌(US)‌ |‌ United‌ ‌States‌ ‌of‌ ‌America‌ ‌(United‌ ‌States)‌ ‌ 
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‌ 

Introduction:‌ ‌Motivations‌ ‌for‌ ‌action‌ ‌ 
The‌‌greater‌‌Hudson‌‌Valley‌‌is‌‌faced‌‌with‌‌a‌‌series‌‌of‌‌challenges‌‌that‌‌relate‌‌to‌‌transitioning‌‌towards‌‌a‌‌                                 

circular‌ ‌economy.‌ ‌This‌ ‌region‌ ‌needs‌ ‌a‌ ‌closed-loop‌ ‌production‌ ‌model‌ ‌that‌ ‌focuses‌ ‌on‌ ‌minimizing‌‌                         

resource‌ ‌input,‌ ‌maximizing‌‌use‌‌of‌‌byproducts,‌‌and‌‌eliminating‌‌waste.‌ ‌Unsustainable‌‌consumption‌‌                     

patterns‌‌of‌‌goods‌‌and‌‌services,‌‌driven‌‌by‌‌decades‌‌of‌‌extractive‌‌and‌‌polluting‌‌processes,‌‌must‌‌now‌‌                             

be‌ ‌addressed‌ ‌by‌ ‌the‌ ‌current‌ ‌generation.‌ ‌Over‌ ‌recent‌ ‌years,‌ ‌a‌ ‌great‌ ‌number‌ ‌of‌ ‌residents‌ ‌have‌‌                             

assembled‌‌into‌‌local‌‌and‌‌regional‌‌public‌‌action‌‌groups‌‌aimed‌‌to‌‌mitigate‌‌climate‌‌change‌‌and‌‌pursue‌‌                             

developments‌ ‌that‌ ‌are‌‌designed‌‌to‌‌preserve‌‌and‌‌protect‌‌the‌‌environment.‌ ‌This‌‌form‌‌of‌‌paradigm‌‌                           

shift‌ ‌can‌ ‌significantly‌ ‌alter‌ ‌current,‌ ‌linear‌ ‌business‌ ‌models‌ ‌and‌ ‌welcome‌ ‌the‌ ‌implementation‌ ‌of‌ ‌a‌‌                           

regenerative‌ ‌economic‌ ‌cycle‌ ‌that‌ ‌values‌ ‌reuse,‌ ‌repair,‌ ‌refurbishment,‌ ‌remanufacturing,‌ ‌and‌‌                   

recycling.‌ ‌10‌‌circular‌‌biogas‌‌production‌‌systems‌‌are‌‌herein‌‌proposed‌‌to‌‌meet‌‌these‌‌challenges‌‌for‌‌                           

the‌ ‌region‌ ‌that‌ ‌extends‌ ‌from‌ ‌the‌ ‌northern‌ ‌limits‌ ‌of‌ ‌NYC‌ ‌and‌ ‌up‌ ‌through‌ ‌the‌ ‌capital‌ ‌district‌ ‌of‌ ‌Albany.‌ ‌ 

Previous‌ ‌assessment‌ ‌ 
In‌ ‌Fall‌ ‌of‌ ‌2020,‌ ‌Hudson‌ ‌Valley‌ ‌Biogas‌ ‌published‌ ‌an‌ ‌assessment‌ ‌of‌ ‌resource‌ ‌potential‌ ‌for‌ ‌biogas‌‌                             

production‌ ‌in‌ ‌New‌ ‌York’s‌ ‌Hudson‌ ‌Valley.‌ ‌The‌ ‌outcomes‌ ‌explored‌ ‌the‌ ‌viability‌ ‌of‌ ‌this‌ ‌renewable‌‌                           

technology‌‌across‌‌10‌‌counties‌‌and‌‌revealed‌‌ideas‌‌and‌‌concepts‌‌that‌‌can‌‌create‌‌an‌‌environmentally‌‌                           

beneficial‌‌and‌‌economically‌‌prosperous‌‌industry.‌ ‌Through‌‌this‌‌research,‌‌a‌‌collection‌‌of‌‌quantitative‌‌                       

and‌‌qualitative‌‌data‌‌on‌‌available‌‌biogas‌‌feedstocks‌‌inclusive‌‌of‌‌excess‌‌food‌‌waste,‌‌biosolids,‌‌animal‌‌                           

manure,‌‌landfills,‌‌biocrops‌‌(crops‌‌grown‌‌specifically‌‌for‌‌anaerobic‌‌digestion),‌‌invasive‌‌species,‌‌and‌‌                       
compost‌ ‌was‌ ‌aggregated.‌ ‌These‌ ‌results‌ ‌preface‌ ‌the‌ ‌following‌ ‌10‌ ‌circular‌ ‌system‌ ‌proposals‌ ‌and‌‌                         

their‌ ‌respective‌ ‌conclusions.‌ ‌The‌ ‌data‌ ‌has‌ ‌been‌ ‌incorporated‌ ‌into‌ ‌this‌ ‌report’s‌ ‌methodology‌‌and‌‌                         

should‌ ‌be‌ ‌considered‌ ‌essential‌ ‌background‌ ‌information‌ ‌for‌ ‌continued‌ ‌implementation‌ ‌discussions.‌ ‌ 

Four‌ ‌drivers‌ ‌of‌ ‌change‌ ‌ 
This‌ ‌report‌ ‌provides‌ ‌a‌ ‌series‌ ‌of‌ ‌biogas‌ ‌solutions‌ ‌for‌ ‌New‌ ‌York’s‌ ‌greater‌ ‌Hudson‌ ‌Valley‌ ‌while‌‌                             

addressing‌ ‌four‌ ‌significant‌ ‌categories‌ ‌of‌ ‌need;‌ ‌A)‌ ‌managing‌ ‌excess‌ ‌food‌ ‌waste‌ ‌according‌ ‌to‌‌                         

legislation‌ ‌mandates,‌ ‌B)‌ ‌restoring‌ ‌ecosystems‌ ‌overburdened‌ ‌with‌ ‌the‌ ‌invasive‌ ‌aquatic‌ ‌water‌‌                     

chestnut,‌‌C)‌‌achieving‌‌NY’s‌‌CLCPA‌‌renewable‌‌initiatives‌‌aimed‌‌to‌‌mitigate‌‌climate‌‌change,‌‌and‌‌D)‌‌                           

catalyzing‌‌environmental‌‌justice‌‌efforts‌‌to‌‌revitalize‌‌our‌‌impoverished‌‌communities.‌ ‌Through‌‌these‌‌                     

four‌ ‌perspectives,‌ ‌the‌ ‌proposed‌ ‌installations‌ ‌can‌ ‌help‌ ‌the‌ ‌region‌ ‌accomplish‌ ‌its‌ ‌economic‌‌                       

development‌ ‌goals‌ ‌in‌ ‌an‌ ‌environmentally‌ ‌just‌ ‌manner‌ ‌while‌ ‌setting‌ ‌the‌ ‌necessary‌‌foundations‌‌for‌‌                         

scaling‌ ‌related‌ ‌infrastructure.‌ ‌System‌ ‌solutions‌ ‌will‌ ‌invite‌ ‌additional‌ ‌innovation‌ ‌to‌ ‌the‌ ‌area‌ ‌and‌‌                         

create‌ ‌a‌ ‌hub‌ ‌for‌ ‌education‌ ‌and‌ ‌information‌ ‌exchange.‌ ‌Investments‌ ‌in‌ ‌these‌ ‌technologies‌ ‌are‌‌                         

paramount‌‌for‌‌long-term‌‌community‌‌growth,‌‌increasing‌‌workforce‌‌skills,‌‌and‌‌proliferating‌‌green‌‌jobs.‌ ‌                       

With‌ ‌this‌ ‌strategy,‌ ‌the‌ ‌public‌ ‌can‌‌engage‌‌with‌‌many‌‌regional‌‌stakeholders,‌‌and‌‌welcome‌‌a‌‌unified‌‌                             

pathway‌ ‌for‌ ‌sustainability.‌  ‌Further‌ ‌examination‌ ‌of‌ ‌these‌ ‌respective‌ ‌needs‌ ‌are‌ ‌as‌ ‌follows:‌ ‌ 
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‌ 

Excess‌ ‌food‌ ‌waste‌ 

In‌ ‌April‌ ‌2019,‌ ‌New‌‌York‌‌State‌‌(NYS)‌‌legislators‌‌passed‌‌the‌‌NYS‌‌Food‌‌Donation‌‌and‌‌Food‌‌Scraps‌‌                               

Recycling‌ ‌Law‌ ‌which‌ ‌requires‌ ‌large‌ ‌generators‌ ‌of‌ ‌food‌ ‌scraps‌ ‌(more‌ ‌than‌ ‌2‌ ‌tons‌ ‌per‌ ‌week,‌ ‌on‌‌                               

average)‌‌to‌‌redirect‌‌this‌‌biomass‌‌for‌‌beneficial‌‌use.‌ ‌Diversion‌‌of‌‌this‌‌waste‌‌stream‌‌should‌‌follow‌‌the‌‌                               

EPA’s‌‌Food‌‌Recovery‌‌Hierarchy‌‌and,‌‌if‌‌suitable,‌‌first‌‌be‌‌donated‌‌to‌‌food‌‌banks,‌‌soup‌‌kitchens,‌‌and‌‌                               

shelters.‌ ‌If‌‌the‌‌food‌‌is‌‌expired‌‌and‌‌pre-consumer,‌‌it‌‌should‌‌be‌‌added‌‌to‌‌animal‌‌feed‌‌(EPA‌‌Wasted‌‌                                 

Food‌ ‌Report,‌ ‌2018).‌ ‌If‌ ‌it‌‌doesn’t‌‌meet‌‌regulations‌‌for‌‌these‌‌two‌‌categories,‌‌it‌‌must‌‌be‌‌diverted‌‌to‌‌                                 

organic‌ ‌recycling‌ ‌as‌ ‌long‌ ‌as‌ ‌there‌ ‌is‌ ‌a‌ ‌facility‌ ‌within‌ ‌25-miles‌ ‌of‌ ‌the‌ ‌point‌ ‌of‌ ‌origin.‌ ‌Anaerobic‌‌                                 

digestion‌‌falls‌‌within‌‌the‌‌EPA’s‌‌next‌‌hierarchical‌‌category‌‌of‌‌‘industrial‌‌uses,’‌‌and‌‌the‌‌NY‌‌legislation‌‌                             

specifically‌ ‌includes‌ ‌‘organics‌‌recycling‌‌on-site‌‌via‌‌in‌‌vessel‌‌anaerobic‌‌digestion’‌‌as‌‌an‌‌acceptable‌‌                         

method‌‌of‌‌managing‌‌this‌‌waste‌‌(NYS‌‌Food‌‌Law,‌‌2019).‌ ‌Therefore,‌‌this‌‌law‌‌presents‌‌an‌‌opportunity‌‌                             

to‌ ‌apply‌ ‌localized‌ ‌biogas‌ ‌production‌ ‌throughout‌ ‌the‌ ‌Hudson‌ ‌Valley‌ ‌as‌ ‌a‌ ‌means‌ ‌to‌ ‌meet‌ ‌these‌‌                             

stipulations.‌ ‌This‌ ‌solution‌ ‌eliminates‌‌a‌‌significant‌‌portion‌‌of‌‌otherwise‌‌necessary‌‌transport‌‌activity‌‌                       

while‌ ‌conserving‌ ‌the‌ ‌food’s‌ ‌inherent‌ ‌energy‌ ‌and‌ ‌nutrients‌ ‌within‌ ‌the‌ ‌local‌ ‌economy.‌ ‌In‌ ‌this‌ ‌way,‌‌                             

these‌ ‌compounds‌ ‌can‌ ‌be‌ ‌recycled‌ ‌into‌ ‌the‌ ‌local‌ ‌ecosystem‌ ‌and‌ ‌shared‌ ‌throughout‌ ‌communities.‌ ‌ 

Watershed‌ ‌restoration‌ ‌ 

NYS‌ ‌has‌ ‌been‌ ‌exposed‌ ‌to‌ ‌many‌ ‌invasive‌ ‌plant‌ ‌species‌ ‌which‌ ‌have‌ ‌negatively‌ ‌impacted‌ ‌water‌‌                           

ecosystems‌ ‌along‌ ‌with‌ ‌recreation‌ ‌and‌ ‌tourism.‌ ‌Water‌ ‌chestnut,‌ ‌or‌ ‌‌Trapa‌ ‌natans‌ ‌‌(FIGURE‌ ‌A),‌ ‌is‌‌                           

native‌ ‌to‌ ‌Eurasia‌ ‌and‌ ‌Africa‌ ‌and‌ ‌was‌ ‌introduced‌ ‌into‌ ‌the‌ ‌US‌ ‌in‌ ‌the‌ ‌mid-1800s‌ ‌as‌ ‌an‌ ‌ornamental‌‌                                 

plant.‌ ‌Today,‌‌the‌‌NYS‌‌DEC‌‌has‌‌recorded‌‌its‌‌presence‌‌in‌‌42‌‌out‌‌of‌‌62‌‌counties‌‌throughout‌‌the‌‌state.‌ ‌                                   
This‌‌plant‌‌thrives‌‌in‌‌freshwater‌‌lakes,‌‌ponds,‌‌slow-moving‌‌streams,‌‌and‌‌rivers‌‌by‌‌establishing‌‌a‌‌long‌‌                             

root‌‌network‌‌that‌‌anchors‌‌to‌‌the‌‌bottom‌‌of‌‌the‌‌waterbody‌‌(DEC,‌‌Water‌‌Chestnut).‌ ‌Each‌‌year,‌‌public‌‌                               

taxes‌ ‌help‌ ‌fund‌ ‌management‌ ‌and‌ ‌removal‌ ‌efforts‌ ‌to‌ ‌temporarily‌ ‌reclaim‌ ‌some‌ ‌water‌ ‌access‌ ‌for‌‌                           

recreational‌‌use‌‌and‌‌local‌‌biodiversity.‌ ‌Unfortunately,‌‌these‌‌actions‌‌have‌‌not‌‌been‌‌able‌‌to‌‌mitigate‌‌                           

the‌ ‌plant’s‌ ‌prevalence‌ ‌as‌ ‌it‌ ‌continues‌ ‌to‌ ‌overburden‌ ‌priority‌ ‌water‌ ‌bodies‌ ‌(DEC‌ ‌Invasive,‌ ‌2018).‌ ‌ 

Anaerobic‌ ‌digestion‌ ‌offers‌ ‌an‌ ‌innovative‌ ‌solution‌ ‌to‌ ‌this‌ ‌problem‌ ‌by‌ ‌utilizing‌ ‌‌Trapas‌ ‌natans‌ ‌as‌ ‌a‌‌                             

feedstock‌ ‌for‌ ‌biogas‌ ‌production.‌ ‌This‌‌alternative‌‌management‌‌concept‌‌for‌‌the‌‌Hudson‌‌Valley‌‌can‌‌                         

serve‌‌as‌‌an‌‌economic‌‌driver‌‌for‌‌ecosystem‌‌restoration‌‌efforts‌‌while‌‌offering‌‌a‌‌renewable‌‌and‌‌energy‌‌                             

efficient‌ ‌installation.‌ ‌According‌ ‌to‌ ‌the‌ ‌American‌ ‌Biogas‌ ‌Council‌ ‌(ABC),‌ ‌this‌ ‌species‌ ‌produces‌‌                       

almost‌ ‌50%‌ ‌more‌ ‌methane‌ ‌than‌ ‌cow‌ ‌manure.‌ ‌In‌ ‌addition,‌ ‌the‌‌                   

process‌ ‌extracts‌ ‌excess‌ ‌phosphorus‌ ‌and‌ ‌nitrogen‌ ‌compounds‌‌             

which‌ ‌have‌ ‌eutrophied‌ ‌the‌ ‌Hudson‌ ‌River‌ ‌watershed‌ ‌and‌‌               

compounded‌ ‌this‌ ‌species'‌ ‌overgrowth.‌ ‌These‌ ‌nutrients‌ ‌can‌ ‌be‌‌               

returned‌ ‌to‌ ‌the‌ ‌agricultural‌ ‌sector‌ ‌and‌ ‌simultaneously‌ ‌create‌ ‌a‌‌                 

pathway‌‌for‌‌biodiversity‌‌recovery‌‌by‌‌permitting‌‌the‌‌restoration‌‌of‌‌                 

native‌ ‌plants‌ ‌and‌ ‌rehabilitating‌ ‌the‌ ‌river’s‌ ‌dissolved‌ ‌oxygen‌ ‌levels.‌  ‌‌FIGURE‌ ‌A:‌‌ ‌Trapas‌ ‌natans‌ ‌ 
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Climate‌ ‌change‌ ‌mitigation‌ ‌ 

Energy‌ ‌discussions‌ ‌in‌ ‌NYS‌ ‌have‌ ‌become‌ ‌focused‌ ‌around‌‌climate‌‌change‌‌mitigation‌‌strategies‌‌as‌‌                         

representatives‌ ‌and‌ ‌activists‌ ‌make‌ ‌substantial‌ ‌efforts‌ ‌to‌ ‌reduce‌ ‌dependencies‌ ‌on‌ ‌fossil‌ ‌fuels‌‌and‌‌                         

implement‌ ‌new‌ ‌renewable‌ ‌sources.‌ ‌In‌‌2019,‌‌the‌‌NYS‌‌Legislature‌‌passed‌‌the‌‌Climate‌‌Leadership‌‌                         
and‌ ‌Community‌ ‌Protection‌ ‌Act‌ ‌(CLCPA,‌ ‌or‌ ‌‘Climate‌ ‌Act’)‌ ‌which‌ ‌introduced‌ ‌an‌ ‌aggressive‌‌climate‌‌                         

change‌ ‌mitigation‌ ‌agenda.‌ ‌The‌ ‌declared‌ ‌objectives‌ ‌include‌ ‌an‌‌85%‌‌reduction‌‌in‌‌greenhouse‌‌gas‌‌                         

(GHG)‌ ‌emissions‌ ‌by‌ ‌2050‌ ‌(relative‌ ‌to‌ ‌1990‌ ‌levels),‌ ‌100%‌ ‌carbon-free‌ ‌electricity‌ ‌by‌ ‌2040,‌ ‌70%‌‌                           

renewable‌ ‌energy‌ ‌by‌ ‌2030,‌ ‌and‌ ‌a‌ ‌reduction‌‌in‌‌22‌‌million‌‌tons‌‌of‌‌carbon‌‌through‌‌energy‌‌efficiency‌‌                               

and‌ ‌electrification‌ ‌(NYS‌ ‌CLCPA‌ ‌2019).‌ ‌These‌ ‌Hudson‌ ‌Valley‌ ‌Circular‌ ‌Biogas‌ ‌System‌ ‌proposals‌‌                       

seek‌ ‌to‌ ‌meet‌ ‌this‌ ‌ambitious‌ ‌challenge‌ ‌through‌ ‌avoiding‌ ‌current‌ ‌transportation‌ ‌and‌ ‌landfilled‌‌                       

emissions,‌ ‌producing‌ ‌renewable‌ ‌energy,‌ ‌and‌ ‌sequestering‌ ‌carbon.‌ ‌ 

New‌‌York‌‌Independent‌‌System‌‌Operator‌‌(NYISO)‌‌reports‌‌that‌‌nearly‌‌90%‌‌of‌‌the‌‌energy‌‌produced‌‌in‌‌                             

the‌‌upstate‌‌region‌‌north‌‌and‌‌west‌‌of‌‌the‌‌capital‌‌is‌‌already‌‌derived‌‌from‌‌carbon-free‌‌resources‌‌while‌‌                               

in‌ ‌downstate‌ ‌regions,‌ ‌this‌ ‌portion‌ ‌only‌ ‌represents‌ ‌about‌ ‌30%‌ ‌(NYISO,‌ ‌2019).‌ ‌Therefore,‌ ‌these‌‌                         

biogas‌ ‌solutions‌ ‌actively‌ ‌address‌ ‌climate‌ ‌action‌ ‌throughout‌ ‌the‌ ‌greater‌ ‌Hudson‌ ‌Valley‌ ‌where‌‌                       

mitigation‌ ‌efforts‌ ‌matter‌ ‌most.‌ ‌In‌ ‌addition,‌ ‌bioenergy‌ ‌serves‌ ‌a‌ ‌primary‌ ‌role‌ ‌in‌ ‌the‌ ‌IPCC’s‌ ‌1.5°C‌‌                             

emission‌‌reduction‌‌pathway.‌ ‌Thus,‌‌these‌‌circular‌‌systems‌‌also‌‌align‌‌with‌‌international‌‌strategies‌‌to‌‌                         

reduce‌ ‌anthropogenic‌ ‌emissions‌ ‌and‌ ‌facilitate‌ ‌a‌ ‌green‌ ‌energy‌ ‌shift.‌ ‌ 

Environmental‌ ‌justice‌ ‌ 

The‌ ‌burdens‌ ‌of‌ ‌inequality,‌ ‌environmental‌ ‌hazards,‌ ‌and‌ ‌income‌ ‌disparity‌ ‌have‌ ‌affected‌ ‌many‌‌                       

demographics‌ ‌across‌ ‌NYS.‌ ‌In‌ ‌response,‌ ‌the‌ ‌CLCPA‌ ‌has‌ ‌also‌ ‌established‌ ‌a‌ ‌Climate‌ ‌Justice‌‌                         

Working‌ ‌Group‌ ‌to‌ ‌help‌ ‌identify‌ ‌disadvantaged‌ ‌areas‌‌and‌‌take‌‌action‌‌to‌‌repair‌‌and‌‌revitalize‌‌these‌‌                             
respective‌ ‌communities.‌ ‌Under‌ ‌this‌ ‌legislation,‌ ‌environmental‌ ‌justice‌ ‌regions‌ ‌will‌ ‌be‌ ‌allocated‌ ‌at‌‌                       

least‌ ‌35%‌ ‌of‌ ‌the‌ ‌benefits‌ ‌associated‌ ‌with‌ ‌NY’s‌ ‌clean‌ ‌energy‌ ‌and‌ ‌efficiency‌ ‌initiatives.‌ ‌An‌‌                           

Environmental‌ ‌Justice‌‌Advisory‌‌Group‌‌is‌‌set‌‌to‌‌advise‌‌state‌‌agencies‌‌on‌‌how‌‌to‌‌embed‌‌this‌‌target‌‌                               

goal‌ ‌into‌ ‌decision‌ ‌making‌ ‌while‌ ‌a‌ ‌corresponding‌ ‌Just‌ ‌Transition‌ ‌Group‌ ‌will‌ ‌prepare‌ ‌a‌‌                         
comprehensive‌‌workforce‌‌development‌‌program.‌ ‌The‌‌Hudson‌‌Valley‌‌Circular‌‌System‌‌proposals‌‌are‌‌                     

presented‌‌with‌‌consideration‌‌for‌‌this‌‌important‌‌factor‌‌and‌‌will‌‌help‌‌facilitate‌‌NY’s‌‌commitment‌‌to‌‌this‌‌                             

goal.‌ ‌The‌ ‌region‌ ‌of‌ ‌focus‌ ‌covers‌ ‌approximately‌‌7,700‌‌mi²‌‌(~20,000‌‌km),‌‌and‌‌is‌‌home‌‌to‌‌over‌‌2.6‌‌                                 
million‌ ‌people,‌ ‌and‌ ‌spans‌ ‌11‌ ‌counties‌ ‌north‌ ‌of‌ ‌NYC;‌ ‌Albany,‌ ‌Columbia,‌ ‌Dutchess,‌ ‌Delaware,‌‌                         

Greene,‌‌Orange,‌‌Rockland,‌‌Putnam,‌‌Sullivan,‌‌Ulster,‌‌and‌‌Westchester.‌ ‌Each‌‌proposal‌‌is‌‌nearby‌‌or‌‌                         

within‌ ‌an‌ ‌identified‌ ‌environmental‌ ‌justice‌ ‌area,‌ ‌and‌ ‌these‌ ‌installations‌ ‌prescribe‌ ‌a‌ ‌series‌ ‌of‌‌                         

roadmaps‌‌that‌‌inject‌‌investment‌‌capital‌‌into‌‌these‌‌communities.‌ ‌By‌‌aligning‌‌with‌‌key‌‌stakeholders,‌‌                         
Hudson‌ ‌Valley‌ ‌Biogas‌ ‌is‌ ‌pursuing‌ ‌meaningingful‌ ‌treatment‌ ‌of‌ ‌‌all‌ ‌people,‌ ‌regardless‌ ‌of‌ ‌race,‌‌                         

income,‌ ‌national‌ ‌origin‌ ‌or‌‌color‌‌and‌‌maximizing‌‌these‌‌efforts‌‌with‌‌respect‌‌to‌‌the‌‌development,‌‌                           
implementation,‌ ‌and‌ ‌enforcement‌ ‌of‌ ‌environmental‌ ‌laws,‌ ‌regulations‌ ‌and‌ ‌policies.‌ ‌ 

‌  CIRCULAR‌ ‌BIOGAS‌ ‌SYSTEMS‌ ‌FOR‌ ‌NEW‌ ‌YORK’S‌ ‌GREATER‌ ‌HUDSON‌ ‌VALLEY‌ ‌|‌ ‌SEPTEMBER‌ ‌2021‌ 15‌ ‌ 



‌ 

10‌ ‌proposals‌ ‌for‌ ‌action‌ ‌ 
Presented‌‌herein‌‌is‌‌a‌‌regional‌‌plan‌‌of‌‌action‌‌that‌‌spans‌‌11‌‌NY‌‌counties‌‌(FIGURE‌‌B)‌‌and‌‌serves‌‌as‌‌                                   

a‌‌foundation‌‌for‌‌public‌‌engagement‌‌and‌‌implementation.‌ ‌The‌‌10‌‌proposed‌‌systems‌‌are‌‌as‌‌follows;‌‌                           

1)‌ ‌Monticello‌ ‌Transfer‌ ‌Station,‌ ‌2)‌ ‌Taylor-Montgomery‌ ‌LLC,‌ ‌3)‌ ‌Beacon‌ ‌Recycling‌ ‌&‌ ‌Transfer,‌ ‌4)‌‌                         

WeCare‌ ‌Denali‌ ‌|‌ ‌Rockland‌ ‌County,‌ ‌5)‌ ‌Ulster‌‌             

County‌ ‌Resource‌ ‌Recovery‌ ‌Agency,‌ ‌6)‌‌         

Delaware‌ ‌County‌ ‌Solid‌ ‌Waste‌ ‌Management‌‌         

Center,‌ ‌7)‌ ‌Westchester‌ ‌County‌ ‌Wastewater‌‌         

Treatment‌ ‌Plant,‌ ‌8)‌ ‌Wheelabrator‌ ‌Westchester,‌‌         

9)‌ ‌Dutchess‌ ‌County‌ ‌Resource‌ ‌Recovery‌‌         

Agency,‌‌and‌‌10)‌‌Town‌‌Of‌‌Colonie‌‌Landfill.‌ ‌Each‌‌               

technological‌ ‌design‌ ‌offers‌ ‌innovative‌ ‌solutions‌‌         

that‌ ‌are‌ ‌iconic‌ ‌representations‌ ‌of‌ ‌circular‌‌           

production‌ ‌systems‌ ‌and‌ ‌treats‌ ‌the‌ ‌available‌‌           

resources‌ ‌as‌ ‌high‌ ‌value‌ ‌materials‌ ‌for‌ ‌upcycle.‌ FIGURE‌ ‌B:‌‌ ‌NYS‌ ‌Reviewed‌ ‌Counties‌ ‌ 

Circular‌ ‌economy‌ ‌ 

While‌ ‌anaerobic‌ ‌digestion‌ ‌is‌ ‌the‌ ‌highlighted‌ ‌component‌ ‌of‌ ‌each‌ ‌solution,‌ ‌there‌ ‌are‌ ‌multiple‌‌                         

complementary‌ ‌technologies‌ ‌that‌ ‌offer‌ ‌a‌ ‌wide‌ ‌range‌ ‌of‌ ‌accompanying‌ ‌benefits.‌ ‌For‌ ‌instance,‌‌                       

combined‌ ‌heat‌ ‌&‌ ‌power‌ ‌(CHP)‌ ‌generators‌ ‌are‌ ‌integrated‌ ‌to‌ ‌combust‌ ‌the‌ ‌biogas‌ ‌and‌ ‌produce‌‌                           
renewable‌‌electricity.‌ ‌For‌‌some‌‌site‌‌locations,‌‌storage‌‌clamps,‌‌or‌‌silos,‌‌act‌‌as‌‌a‌‌feedstock‌‌buffer‌‌to‌‌                               

permit‌ ‌continuous‌ ‌injection‌ ‌of‌ ‌perennial‌‌grasses‌‌for‌‌co-digestion.‌ ‌Another‌‌beneficial‌‌technology‌‌is‌‌                       

pyrolysis‌ ‌which‌ ‌subjects‌ ‌biomass‌ ‌to‌ ‌a‌ ‌high‌ ‌heat‌ ‌and‌ ‌pressure‌ ‌in‌ ‌an‌ ‌oxygen-free‌ ‌environment.‌ ‌It‌ ‌                             

initiates‌ ‌a‌ ‌self-sustaining‌ ‌process‌ ‌to‌ ‌produce‌ ‌heat‌ ‌and‌ ‌a‌ ‌densified‌ ‌char‌ ‌with‌‌sequestered‌‌carbon.‌ ‌                           
More‌ ‌industrialized‌ ‌technologies‌ ‌such‌ ‌as‌ ‌carbon‌ ‌capture‌ ‌are‌ ‌also‌ ‌proposed‌ ‌to‌ ‌capitalize‌ ‌on‌ ‌the‌‌                           

resale‌ ‌and‌ ‌offset‌ ‌market‌ ‌value‌ ‌of‌ ‌this‌ ‌gas‌ ‌byproduct.‌ ‌Respective‌‌background‌‌research‌‌has‌‌been‌‌                           

conducted‌ ‌with‌ ‌a‌ ‌variety‌ ‌of‌ ‌manufacturers‌ ‌to‌ ‌offer‌ ‌accurate‌ ‌and‌ ‌relevant‌ ‌details‌‌for‌‌each‌‌system.‌ ‌                             
Unique‌ ‌product‌ ‌specifications‌ ‌and‌ ‌attributes‌ ‌have‌ ‌been‌ ‌provided‌ ‌by‌ ‌company‌ ‌representatives‌ ‌to‌‌                       

suggest‌ ‌footprint‌ ‌requirements‌ ‌and‌ ‌provide‌ ‌additional‌ ‌insights‌ ‌into‌ ‌proprietary‌ ‌technologies.‌ ‌ 

Previous‌ ‌studies‌ ‌such‌ ‌as‌ ‌the‌ ‌2017‌ ‌organics‌ ‌recycling‌ ‌report‌ ‌for‌ ‌Dutchess‌ ‌County‌ ‌(sponsored‌ ‌by‌‌                           

NYSERDA)‌ ‌have‌ ‌only‌ ‌examined‌ ‌anaerobic‌ ‌digestion‌ ‌investments‌ ‌as‌ ‌individual‌ ‌solutions.‌ ‌They‌‌                     

typically‌ ‌conclude‌ ‌that‌ ‌economic‌ ‌viability‌ ‌cannot‌ ‌be‌ ‌justified‌ ‌with‌ ‌these‌ ‌stand-alone‌ ‌technologies‌‌                       

(Dutchess‌‌Organics,‌‌2017).‌ ‌However,‌‌this‌‌economic‌‌outlook‌‌changes‌‌drastically‌‌with‌‌the‌‌approach‌‌                       

of‌‌system‌‌designs‌‌that‌‌involve‌‌multiple‌‌integrated‌‌components.‌ ‌In‌‌this‌‌way,‌‌Hudson‌‌Valley‌‌Biogas‌‌is‌‌                             

setting‌ ‌a‌ ‌new‌ ‌precedent‌ ‌for‌ ‌how‌ ‌to‌ ‌reimagine,‌ ‌rebuild,‌ ‌and‌ ‌renew‌ ‌the‌ ‌local‌ ‌economy.‌ ‌The‌                             

technologies‌ ‌only‌ ‌prosper‌ ‌when‌ ‌they‌ ‌are‌‌designed‌‌into‌‌systems‌‌which‌‌are‌‌symbolic‌‌of‌‌the‌‌natural‌‌                             

cycles‌ ‌exhibited‌ ‌by‌ ‌mother‌ ‌nature.‌ ‌This‌ ‌is‌ ‌the‌ ‌epitome‌ ‌of‌ ‌industrial‌ ‌ecology‌ ‌and‌ ‌the‌ ‌respective‌‌                             

material‌ ‌flows‌ ‌and‌ ‌processes‌ ‌that‌ ‌are‌ ‌necessary‌ ‌to‌ ‌attain‌ ‌maximum‌ ‌impact.‌ ‌ 
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Economic‌ ‌development‌ ‌strategy‌ ‌ 

According‌ ‌to‌ ‌the‌ ‌NYS‌ ‌Regional‌ ‌Economic‌ ‌Development‌ ‌Councils,‌ ‌local‌ ‌engagement‌ ‌and‌‌                     

collaboration‌ ‌are‌ ‌critical‌ ‌components‌ ‌for‌ ‌success‌ ‌(REDC‌ ‌Guidebook‌ ‌2021).‌ ‌Therefore,‌ ‌regional‌‌                     

stakeholders‌ ‌have‌ ‌been‌ ‌identified‌ ‌and‌ ‌included‌ ‌with‌ ‌each‌ ‌proposal‌ ‌to‌ ‌create‌ ‌a‌ ‌communication‌                         

roadmap‌ ‌for‌ ‌discussions‌ ‌regarding‌ ‌action‌ ‌and‌ ‌implementation.‌ ‌This‌‌aspect‌‌bridges‌‌existing‌‌gaps‌‌                       

between‌ ‌towns‌ ‌and‌‌cities‌‌while‌‌empowering‌‌competitiveness,‌‌resilience,‌‌and‌‌prosperity.‌ ‌NYS‌‌and‌‌                       

the‌‌greater‌‌Hudson‌‌Valley‌‌consider‌‌renewable‌‌projects‌‌as‌‌a‌‌priority‌‌when‌‌they‌‌appeal‌‌to‌‌a‌‌range‌‌of‌‌                                 

skill‌‌levels‌‌and‌‌further‌‌the‌‌economic‌‌growth‌‌of‌‌the‌‌region.‌ ‌In‌‌these‌‌regards,‌‌Hudson‌‌Valley‌‌Biogas‌‌                               

has‌ ‌refined‌ ‌these‌ ‌10‌ ‌proposals‌ ‌to‌ ‌meet‌ ‌the‌ ‌goals‌ ‌of‌ ‌the‌ ‌Comprehensive‌ ‌Economic‌ ‌Development‌‌                           

Strategy‌ ‌and‌ ‌incorporate‌ ‌the‌ ‌academic‌ ‌community‌ ‌to‌ ‌help‌ ‌ensure‌ ‌that‌‌employer‌‌workforce‌‌needs‌‌                         

are‌‌actively‌‌pursued.‌ ‌Careful‌‌attention‌‌has‌‌also‌‌been‌‌given‌‌to‌‌the‌‌proposed‌‌installation‌‌placements‌‌                           

and‌‌relative‌‌locations.‌ ‌This‌‌proximity‌‌awareness‌‌is‌‌crucial‌‌to‌‌maximizing‌‌the‌‌advantages‌‌associated‌‌                         

with‌ ‌connecting‌‌NY’s‌‌upstate‌‌and‌‌downstate‌‌economies.‌ ‌Several‌‌of‌‌these‌‌systems‌‌are‌‌positioned‌‌                         

nearby‌ ‌and‌ ‌within‌ ‌the‌ ‌Hudson‌ ‌Valley‌‌Regional‌‌Council’s‌‌twelve‌‌identified‌‌Opportunity‌‌Zones,‌‌and,‌‌                         

therefore,‌ ‌each‌ ‌represents‌ ‌an‌ ‌ideal‌ ‌opportunity‌ ‌for‌ ‌community‌ ‌engagement‌ ‌(HVRC‌ ‌EDS‌ ‌2019).‌ ‌ 

A‌ ‌precedent‌ ‌for‌ ‌success‌ ‌ 
Just‌ ‌as‌ ‌the‌ ‌Hudson‌ ‌Valley‌ ‌gave‌ ‌birth‌ ‌to‌ ‌the‌ ‌modern‌ ‌American‌ ‌environmental‌ ‌movement‌ ‌in‌ ‌the‌‌                             

1960s,‌ ‌this‌ ‌community‌ ‌is‌‌again‌‌positioned‌‌to‌‌prescribe‌‌a‌‌system‌‌of‌‌prosperity‌‌and‌‌sustainability‌‌to‌‌                             

inspire‌‌the‌‌nation.‌ ‌With‌‌renewable‌‌energy‌‌sources‌‌as‌‌the‌‌primary‌‌focus‌‌for‌‌the‌‌future,‌‌herein‌‌lies‌‌an‌‌                                 

opportunity‌ ‌to‌ ‌consider‌ ‌new‌ ‌and‌ ‌innovative‌ ‌technologies‌ ‌that‌ ‌will‌ ‌propel‌ ‌and‌ ‌encourage‌ ‌the‌‌                         

community‌ ‌for‌ ‌generations‌ ‌to‌ ‌come.‌ ‌A‌ ‌sophisticated‌ ‌network‌ ‌of‌ ‌systems‌ ‌can‌ ‌be‌ ‌deployed‌‌                         

throughout‌‌the‌‌region‌‌to‌‌meet‌‌the‌‌demands‌‌of‌‌a‌‌circular‌‌economy‌‌in‌‌which‌‌all‌‌resources‌‌are‌‌reused‌‌                                 

and‌‌recycled.‌ ‌‌Green‌‌gross‌‌domestic‌‌product‌‌(GGDP),‌‌or‌‌the‌‌sum‌‌of‌‌nominal‌‌GDP‌‌and‌‌the‌‌value‌‌of‌‌                                 

all‌ ‌relevant‌ ‌ecosystem‌ ‌services,‌ ‌is‌ ‌the‌ ‌form‌ ‌of‌ ‌accounting‌ ‌that‌ ‌a‌ ‌multilayered‌ ‌biogas‌ ‌production‌‌                           

system‌ ‌can‌ ‌offer‌ ‌these‌ ‌many‌ ‌communities‌ ‌(FEWWN,‌ ‌2019).‌ ‌Thinking‌ ‌in‌ ‌this‌ ‌manner‌ ‌invokes‌ ‌a‌‌                           

mindset‌ ‌for‌ ‌building‌ ‌with‌ ‌a‌ ‌long‌ ‌and‌ ‌lasting‌ ‌time‌ ‌horizon,‌ ‌and‌ ‌it‌ ‌inspires‌ ‌a‌ ‌holistic‌ ‌framework‌ ‌to‌‌                                 

conserve‌ ‌and‌ ‌maximize‌ ‌the‌ ‌region’s‌ ‌resources.‌ ‌This‌ ‌form‌ ‌of‌ ‌operation‌ ‌is‌ ‌best‌ ‌for‌‌valorizing‌‌the‌‌                             

Hudson‌ ‌Valley’s‌ ‌local‌ ‌resources‌ ‌and‌ ‌positively‌‌           

influencing‌ ‌the‌ ‌energy‌ ‌and‌ ‌environmental‌‌goals‌‌           

envisioned‌ ‌by‌ ‌the‌ ‌state,‌ ‌the‌ ‌country,‌ ‌and‌ ‌the‌‌               

world.‌ ‌Each‌‌component‌‌plays‌‌an‌‌indicative‌‌and‌‌             

strategic‌ ‌role‌ ‌in‌‌the‌‌overall‌‌mission‌‌of‌‌achieving‌‌               

international‌ ‌sustainability,‌ ‌and‌ ‌the‌ ‌greater‌‌         

Hudson‌ ‌Valley‌ ‌can‌ ‌set‌ ‌invigorating‌ ‌precedents‌‌           

capable‌ ‌of‌ ‌being‌ ‌scaled‌ ‌and‌ ‌replicated‌ ‌across‌‌             

the‌ ‌state,‌ ‌country,‌ ‌and‌ ‌world‌ ‌to‌ ‌truly‌ ‌empower‌‌               

the‌ ‌people,‌ ‌planet,‌ ‌and‌ ‌prosperity.‌ FIGURE‌ ‌C:‌‌ ‌Storm‌ ‌King‌ ‌Mtn,‌ ‌Hudson‌ ‌Valley‌ ‌ 
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Background:‌ ‌System‌ ‌components‌ ‌ 
All‌ ‌of‌ ‌the‌ ‌presented‌ ‌system‌ ‌solutions‌ ‌consist‌ ‌of‌ ‌a‌ ‌collection‌‌of‌‌individual‌‌component‌‌technologies‌‌                           

which‌ ‌are‌ ‌hereinafter‌ ‌referred‌ ‌to‌ ‌as‌ ‌‘processes.’‌ ‌Each‌ ‌process‌ ‌has‌ ‌a‌ ‌unique‌ ‌set‌ ‌of‌ ‌inputs‌ ‌and‌‌                               

outputs‌ ‌that‌ ‌intake‌ ‌feedstocks‌ ‌and‌ ‌output‌ ‌byproducts.‌ ‌True‌ ‌to‌ ‌a‌ ‌circular‌ ‌economy,‌ ‌multiple‌‌                         

processes‌ ‌can‌ ‌be‌ ‌combined‌ ‌to‌ ‌form‌ ‌an‌ ‌entire‌ ‌system‌ ‌where‌ ‌byproducts‌ ‌are‌ ‌continuously‌‌                         

reclassified‌‌as‌‌useful‌‌and‌‌beneficial‌‌materials‌‌which‌‌are‌‌always‌‌required‌‌for‌‌subsequent‌‌processes.‌ ‌                         

This‌‌concept‌‌is‌‌indicative‌‌of‌‌the‌‌phrase,‌‌‘closing-the-loop,’‌‌and‌‌it‌‌is‌‌intended‌‌to‌‌effectively‌‌eliminate‌‌                             

any‌ ‌and‌ ‌all‌ ‌waste‌ ‌materials‌ ‌to‌ ‌create‌ ‌upcycled‌ ‌production‌ ‌value.‌ ‌ 

Technologies‌ ‌(processes)‌ ‌ 
The‌‌fundamental‌‌strategy‌‌outlined‌‌by‌‌this‌‌report‌‌is‌‌to‌‌use‌‌anaerobic‌‌digestion‌‌as‌‌a‌‌core‌‌technology‌‌                               
for‌‌each‌‌respective‌‌system.‌ ‌This‌‌can‌‌be‌‌considered‌‌as‌‌the‌‌foundation‌‌for‌‌each‌‌proposal‌‌which‌‌can‌‌                               

be‌‌expanded‌‌upon‌‌with‌‌complementary‌‌processes.‌ ‌Each‌‌of‌‌these‌‌additional‌‌technologies‌‌has‌‌been‌‌                         

chosen‌ ‌for‌‌their‌‌ability‌‌to‌‌enhance‌‌the‌‌digestion‌‌process‌‌and‌‌improve‌‌the‌‌overall‌‌productivity‌‌of‌‌an‌‌                               
integrated‌ ‌system.‌ ‌As‌ ‌such,‌ ‌they‌ ‌can‌ ‌be‌ ‌considered‌ ‌as‌ ‌part‌ ‌of‌ ‌a‌ ‌‘toolkit’‌ ‌for‌ ‌designing‌ ‌circular‌‌                               

production‌‌cycles‌‌and‌‌drawn‌‌from‌‌accordingly‌‌to‌‌create‌‌an‌‌all‌‌inclusive‌‌solution.‌ ‌These‌‌respective‌‌                           

processes‌ ‌are‌ ‌now‌ ‌presented‌ ‌with‌ ‌relevant‌ ‌background‌ ‌technological‌ ‌information‌ ‌in‌ ‌order‌ ‌to‌‌                       

overview‌ ‌their‌ ‌stand-alone‌ ‌functions‌ ‌and‌ ‌benefits.‌ ‌ 

Anaerobic‌ ‌digestion‌ ‌ 

Biological‌ ‌decomposition‌ ‌of‌ ‌organic‌ ‌materials‌ ‌in‌ ‌the‌ ‌absence‌ ‌of‌ ‌oxygen‌ ‌is‌ ‌called‌ ‌anaerobic‌‌                         

digestion.‌ ‌Microorganisms‌‌break‌‌down‌‌and‌‌convert‌‌incoming‌‌carbohydrates‌‌(glucose,‌‌fructose,‌‌and‌‌                     

sucrose)‌ ‌to‌ ‌an‌ ‌aqueous‌ ‌digestate.‌ ‌The‌ ‌nitrogen-rich‌ ‌liquid‌ ‌effluent‌ ‌can‌ ‌be‌ ‌separated‌ ‌from‌ ‌this‌‌                           

substance‌ ‌and‌ ‌distilled‌ ‌to‌ ‌create‌ ‌a‌ ‌concentrated‌ ‌fertilizer‌ ‌solution.‌ ‌Remaining‌ ‌digestate‌ ‌is‌ ‌then‌‌                         

composted‌ ‌or‌ ‌pasteurized‌ ‌to‌ ‌eliminate‌ ‌potential‌ ‌vector‌ ‌pathogens.‌ ‌Additional‌‌advantages‌‌include‌‌                     

reductions‌ ‌in‌ ‌odor‌ ‌and‌ ‌volume‌ ‌(DEC‌ ‌Beyond‌ ‌Waste,‌ ‌2010).‌ ‌This‌ ‌process‌ ‌also‌ ‌produces‌ ‌biogas‌‌                           

which‌ ‌is‌ ‌a‌ ‌combustible‌ ‌byproduct‌ ‌consisting‌ ‌of‌ ‌approximately‌ ‌55%‌ ‌methane‌ ‌(CH4),‌ ‌45%‌ ‌carbon‌‌                         

dioxide‌‌(CO2),‌‌and‌‌trace‌‌amounts‌‌of‌‌other‌‌gases‌‌like‌‌hydrogen‌‌sulfide‌‌(H2S)‌‌(Ulster‌‌SWMP,‌‌2020).‌ ‌                             

For‌‌small‌‌operations,‌‌the‌‌biogas‌‌typically‌‌meets‌‌the‌‌power‌‌and‌‌heating‌‌demands‌‌of‌‌the‌‌host‌‌facility,‌‌                               

and‌ ‌is‌ ‌generally‌ ‌the‌ ‌most‌ ‌economical‌ ‌because‌ ‌the‌ ‌biogas‌ ‌achieves‌ ‌full‌ ‌market‌ ‌value.‌ ‌ 

Different‌ ‌feedstocks‌ ‌can‌ ‌be‌‌combined‌‌and‌‌processed‌‌simultaneously‌‌to‌‌enhance‌‌this‌‌process‌‌and‌‌                         
help‌‌to‌‌maintain‌‌an‌‌internal‌‌environment‌‌conducive‌‌for‌‌microbial‌‌decomposition‌‌(EPA‌‌Wasted‌‌Food‌‌                         

Report,‌ ‌2018).‌ ‌Anaerobic‌ ‌digestion‌ ‌is‌ ‌typically‌ ‌implemented‌ ‌at‌ ‌organic‌ ‌waste‌ ‌management‌                     

facilities,‌ ‌municipal‌ ‌solid‌ ‌waste‌ ‌(MSW)‌ ‌facilities,‌ ‌WWTPs,‌ ‌livestock‌ ‌farms,‌ ‌and‌ ‌landfills.‌ ‌Factors‌‌                       
such‌‌as‌‌water‌‌to‌‌solids‌‌ratio,‌‌carbon‌‌to‌‌nitrogen‌‌ratio,‌‌and‌‌pH‌‌can‌‌significantly‌‌affect‌‌productivity‌‌and‌‌                                 

must‌ ‌be‌ ‌monitored‌ ‌and‌ ‌balanced‌ ‌accordingly.‌ ‌Therefore,‌‌having‌‌flexibility‌‌with‌‌feedstocks‌‌as‌‌well‌‌                         

as‌ ‌consistent‌ ‌biomass‌ ‌can‌ ‌help‌ ‌to‌ ‌maintain‌ ‌an‌ ‌optimized‌ ‌microbial‌ ‌environment.‌ ‌ 
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‌ 
Anaerobic‌ ‌digestion‌ ‌tanks‌ ‌have‌ ‌to‌ ‌be‌ ‌kept‌ ‌warm‌ ‌in‌ ‌order‌ ‌to‌ ‌promote‌ ‌microbial‌ ‌activity.‌ ‌Ideal‌‌                             

temperature‌‌can‌‌range‌‌between‌‌20°C‌‌(68°F)‌‌and‌‌60°C‌‌(140°F).‌ ‌Mesophilic‌‌digestion‌‌occurs‌‌at‌‌this‌‌                           

lower‌ ‌temperature‌ ‌and‌ ‌is‌ ‌the‌ ‌most‌ ‌common‌ ‌method‌ ‌employed‌ ‌as‌ ‌well‌ ‌as‌ ‌the‌ ‌most‌ ‌stable.‌ ‌                             

Thermophilic‌ ‌digestion‌ ‌is‌‌conducted‌‌at‌‌the‌‌higher‌‌temperature‌‌and‌‌offers‌‌a‌‌more‌‌rapid‌‌reaction‌‌as‌‌                             

well‌ ‌as‌ ‌increased‌ ‌biogas‌ ‌production.‌ ‌Numerous‌ ‌types‌ ‌of‌ ‌organic‌ ‌wastes‌ ‌including‌‌                     

difficult-to-compost‌ ‌food‌ ‌products‌ ‌(such‌ ‌as‌ ‌dairy,‌ ‌meat,‌ ‌fats,‌ ‌oils,‌ ‌or‌ ‌greases),‌ ‌sewage‌‌                       

sludge/biosolids,‌‌and‌‌other‌‌feedstocks‌‌that‌‌contain‌‌a‌‌high‌‌percentage‌‌of‌‌liquids‌‌(aqueous‌‌plants‌‌or‌‌                           

perennial‌ ‌grasses)‌ ‌can‌ ‌be‌ ‌used‌ ‌as‌ ‌digestion‌ ‌feedstocks‌ ‌(Dutchess‌ ‌Organics,‌ ‌2017).‌ ‌However,‌‌                       

there‌‌are‌‌a‌‌variety‌‌of‌‌concerns‌‌which‌‌emerge‌‌when‌‌incorporating‌‌biosolids‌‌into‌‌digestion‌‌with‌‌these‌‌                             

other‌ ‌feedstocks.‌ ‌The‌ ‌EPA‌ ‌has‌ ‌strict‌ ‌management‌ ‌practices‌ ‌imposed‌ ‌to‌ ‌ensure‌ ‌no‌ ‌detectable‌‌                         

levels‌ ‌of‌ ‌pathogens‌ ‌(coliform‌ ‌and‌ ‌salmonella)‌ ‌along‌ ‌with‌ ‌several‌ ‌‌classifications‌ ‌based‌ ‌on‌ ‌the‌‌                         

method‌‌of‌‌processing.‌ ‌For‌‌instance,‌‌Class‌‌A‌‌biosolids‌‌can‌‌be‌‌produced‌‌from‌‌thermophilic‌‌digestion‌‌                           

according‌ ‌to‌ ‌time‌ ‌and‌ ‌temperature‌ ‌criteria‌ ‌described‌ ‌in‌ ‌‌US‌ ‌EPA‌ ‌Part‌‌503,‌‌and‌‌they‌‌have‌‌no‌‌land‌‌                                 

application‌ ‌restrictions.‌ ‌Thus,‌ ‌they‌‌can‌‌be‌‌used‌‌with‌‌agriculture,‌‌reclamation‌‌sites,‌‌forestry,‌‌lawns‌‌                         

and‌ ‌home‌ ‌gardens,‌ ‌etc.‌ ‌Class‌‌B‌‌biosolids‌‌do‌‌not‌‌meet‌‌the‌‌same‌‌processing‌‌standards‌‌and‌‌have‌‌                               

stricter‌ ‌limits‌ ‌on‌ ‌beneficial‌ ‌use‌ ‌application.‌ ‌ 

Both‌ ‌of‌ ‌these‌ ‌classifications,‌ ‌unfortunately,‌ ‌do‌ ‌not‌ ‌address‌ ‌the‌ ‌potential‌ ‌presence‌ ‌of‌ ‌hazardous‌‌                         

contaminants‌‌and‌‌compounds‌‌that‌‌can‌‌be‌‌present‌‌in‌‌sewage‌‌sludge‌‌that‌‌are‌‌not‌‌destroyed‌‌through‌‌                             

any‌ ‌form‌ ‌of‌ ‌digestion.‌ ‌‌The‌ ‌EPA‌ ‌began‌ ‌tracking‌ ‌the‌ ‌occurrences‌ ‌of‌ ‌pollutants‌ ‌in‌ ‌1993‌ ‌with‌ ‌the‌‌                               

adoption‌‌of‌‌40‌‌CFR‌‌Part‌‌503,‌‌and‌‌their‌‌‌Biosolids‌‌Program‌‌assesses‌‌the‌‌potential‌‌public‌‌health‌‌and‌‌                               

environmental‌ ‌risks‌.‌ ‌Depending‌ ‌upon‌ ‌the‌ ‌inputs‌ ‌to‌ ‌individual‌ ‌wastewater‌ ‌treatment‌ ‌facilities,‌‌                     

pollutants‌‌found‌‌in‌‌biosolids‌‌can‌‌and‌‌will‌‌vary‌‌over‌‌time.‌ ‌While‌‌the‌‌presence‌‌of‌‌a‌‌contaminant‌‌does‌‌                                 

not‌ ‌mean‌‌that‌‌the‌‌biosolids‌‌pose‌‌harm,‌‌concerns‌‌of‌‌specific‌‌compounds‌‌such‌‌as‌‌pharmaceuticals,‌‌                           

microplastics,‌ ‌heavy‌ ‌metals,‌ ‌and‌ ‌perfluoroalkyl‌ ‌/‌ ‌polyfluoroalkyl‌ ‌(PFAS)‌ ‌substances‌ ‌have‌ ‌been‌‌                     

raised‌ ‌by‌ ‌the‌ ‌NY‌ ‌CLCPA’s‌ ‌Waste‌ ‌Advisory‌ ‌Panel.‌ ‌In‌ ‌order‌‌to‌‌reflect‌‌these‌‌reasonable‌‌concerns,‌‌                             

Hudson‌ ‌Valley‌ ‌Biogas‌ ‌has‌ ‌chosen‌ ‌to‌ ‌vehemently‌ ‌oppose‌ ‌co-digestion‌ ‌of‌ ‌sewage‌ ‌sludge‌‌with‌‌the‌‌                           

other‌ ‌aforementioned‌ ‌feedstocks.‌ ‌To‌‌do‌‌so‌‌poses‌‌the‌‌risk‌‌of‌‌contaminating‌‌a‌‌valuable‌‌community‌‌                           

resource‌ ‌that‌ ‌is‌ ‌otherwise‌ ‌not‌ ‌subject‌ ‌to‌ ‌the‌ ‌same‌ ‌cautionary‌ ‌regulations‌ ‌and‌ ‌measures.‌ ‌This‌‌is‌‌                             

deemed‌ ‌to‌ ‌be‌ ‌the‌ ‌most‌ ‌responsible‌ ‌course‌ ‌of‌ ‌action‌ ‌to‌ ‌be‌ ‌certain‌ ‌that‌ ‌the‌ ‌health‌ ‌and‌ ‌safety‌ ‌of‌‌                                   

downstream‌ ‌community‌ ‌uses‌ ‌of‌ ‌the‌ ‌generated‌ ‌byproducts‌ ‌are‌ ‌not‌ ‌compromised.‌ ‌ 

There‌ ‌are‌ ‌many‌ ‌forms‌ ‌of‌ ‌this‌ ‌technology‌ ‌such‌‌as‌‌mixed-flow‌‌tanks‌‌with‌‌a‌‌high‌‌water‌‌requirement‌‌                               

that‌‌are‌‌regularly‌‌used‌‌at‌‌sewage‌‌treatment‌‌plants‌‌and‌‌on‌‌dairy‌‌farms.‌ ‌Another‌‌style‌‌is‌‌a‌‌plug-flow‌‌                                 

design‌ ‌which‌ ‌has‌ ‌several‌ ‌benefits‌ ‌inclusive‌ ‌of‌‌definite‌‌retention‌‌time‌‌and‌‌isolated‌‌digestion‌‌that‌‌is‌‌                             

not‌‌circulated‌‌with‌‌the‌‌entire‌‌batch.‌ ‌Some‌‌relatively‌‌new‌‌manufacturers‌‌have‌‌produced‌‌solutions‌‌in‌‌                           

shipping‌ ‌containers‌ ‌which‌ ‌offer‌ ‌maximum‌ ‌flexibility‌ ‌for‌ ‌scaling‌ ‌while‌ ‌minimizing‌ ‌the‌ ‌investment‌‌                       

barriers‌ ‌to‌ ‌entry.‌ ‌Hudson‌ ‌Valley‌ ‌Biogas‌ ‌highly‌‌recommends‌‌that‌‌communities‌‌first‌‌invest‌‌in‌‌these‌‌                           

smaller,‌ ‌stackable‌ ‌products,‌ ‌to‌ ‌become‌ ‌familiar‌ ‌with‌ ‌the‌ ‌technology‌ ‌and‌ ‌quickly‌ ‌adapt‌ ‌to‌ ‌changes.‌ ‌ 
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Pyrolysis‌ ‌ 

Biochar‌‌is‌‌a‌‌carbonaceous‌‌substance‌‌similar‌‌to‌‌coal,‌‌however,‌‌instead‌‌of‌‌taking‌‌millions‌‌of‌‌years‌‌to‌‌                               

form,‌ ‌this‌ ‌product‌ ‌can‌ ‌be‌ ‌manufactured‌‌in‌‌less‌‌than‌‌an‌‌hour.‌ ‌It‌‌is‌‌primarily‌‌promoted‌‌as‌‌a‌‌way‌‌to‌‌                                     

sequester‌ ‌carbon,‌ ‌improve‌ ‌water‌ ‌retention‌ ‌in‌ ‌soil,‌ ‌correct‌ ‌the‌ ‌pH‌‌of‌‌soil,‌‌and‌‌increase‌‌crop‌‌yields‌‌                               

(Mohammadi,‌ ‌2019).‌ ‌This‌ ‌process‌ ‌of‌ ‌formation‌ ‌is‌ ‌called‌ ‌‘Pyrolysis‌ ‌and‌ ‌is‌‌defined‌‌by‌‌the‌‌thermal‌‌                             

cracking‌ ‌of‌ ‌organic‌ ‌matter‌ ‌in‌ ‌an‌ ‌inert‌ ‌atmosphere‌ ‌at‌ ‌elevated‌‌temperatures.‌ ‌It‌‌is‌‌an‌‌endothermic‌‌                             

reaction‌‌which‌‌means‌‌that‌‌heat‌‌is‌‌released‌‌as‌‌matter‌‌breaks‌‌down‌‌in‌‌an‌‌oxygen-free‌‌environment.‌ ‌                             

In‌ ‌addition‌ ‌to‌ ‌the‌ ‌‘Biochar’‌ ‌solid,‌ ‌there‌ ‌are‌ ‌also‌ ‌liquid‌ ‌and‌ ‌gaseous‌ ‌byproducts‌ ‌which‌ ‌emerge‌‌                             

together‌‌in‌‌a‌‌vapor.‌ ‌The‌‌condensable‌‌liquid‌‌is‌‌called‌‌‘Bio-oil,’‌‌or‌‌‘Black‌‌liquor,’‌‌and‌‌is‌‌a‌‌product‌‌that‌‌                                   

can‌ ‌be‌ ‌utilized‌ ‌in‌ ‌many‌ ‌industries.‌ ‌It‌ ‌can‌ ‌be‌ ‌used‌ ‌as‌ ‌a‌‌fuel‌‌or‌‌upgraded‌‌and‌‌refined‌‌to‌‌extract‌‌a‌‌                                       

variety‌ ‌of‌ ‌specialty‌ ‌chemicals‌ ‌(Devon‌ ‌2019).‌ ‌Meanwhile,‌ ‌the‌ ‌gas‌ ‌consists‌ ‌mainly‌ ‌of‌ ‌carbon‌‌                         

monoxide‌ ‌(CO),‌ ‌carbon‌ ‌dioxide‌ ‌(CO2),‌ ‌methane‌ ‌(CH4),‌ ‌and‌ ‌hydrogen‌ ‌(H2),‌ ‌and‌ ‌it‌ ‌is‌ ‌usually‌‌                           

combusted‌ ‌to‌ ‌provide‌ ‌heat‌ ‌to‌ ‌the‌ ‌continuing‌ ‌pyrolysis‌ ‌and‌ ‌keeping‌ ‌the‌ ‌process‌ ‌self-sustained.‌ ‌ 

The‌‌type‌‌and‌‌quality‌‌of‌‌biochar‌‌can‌‌vary‌‌significantly‌‌and‌‌is‌‌based‌‌on‌‌several‌‌parameters‌‌including‌‌                               

feedstock,‌ ‌temperature,‌ ‌and‌ ‌retention‌ ‌time.‌ ‌While‌‌it‌‌is‌‌typically‌‌produced‌‌from‌‌cellulosic‌‌materials‌‌                         

such‌‌as‌‌corn‌‌stover,‌‌switchgrass,‌‌or‌‌wood,‌‌other‌‌biomass‌‌such‌‌as‌‌biosolids‌‌can‌‌also‌‌be‌‌used‌‌as‌‌a‌‌                                   

feedstock.‌ ‌Biochar‌ ‌has‌ ‌many‌ ‌applications,‌‌but‌‌is‌‌most‌‌commonly‌‌used‌‌as‌‌a‌‌soil‌‌amendment‌‌or‌‌a‌‌                               

carbon‌ ‌neutral‌ ‌fuel.‌ ‌With‌‌respect‌‌to‌‌Hudson‌‌Valley‌‌Biogas’‌‌sustainability‌‌initiatives,‌‌this‌‌product‌‌is‌‌                           

intended‌‌to‌‌be‌‌applied‌‌to‌‌the‌‌agricultural‌‌sector‌‌and‌‌relevant‌‌land‌‌restoration‌‌initiatives.‌ ‌According‌‌                           

to‌ ‌the‌ ‌Humic‌ ‌Products‌ ‌Trade‌ ‌Association‌ ‌(HPTA),‌ ‌there‌ ‌is‌ ‌much‌ ‌variability‌ ‌in‌ ‌when‌ ‌it‌ ‌is‌ ‌used‌ ‌to‌‌                                 

promote‌‌seed‌‌germination,‌‌crop‌‌nutrient‌‌uptake,‌‌and‌‌crop‌‌yield.‌ ‌This‌‌range‌‌of‌‌outcomes‌‌is‌‌typically‌‌                             

coincident‌ ‌with‌ ‌the‌ ‌concentration‌ ‌of‌ ‌toxins‌ ‌versus‌ ‌the‌ ‌proportion‌ ‌of‌ ‌favorable‌ ‌nutrients;‌ ‌calcium,‌‌                         

magnesium,‌ ‌potassium,‌ ‌phosphorus,‌ ‌etc‌ ‌(HPTA‌ ‌2015).‌ ‌ 

When‌‌biochar‌‌is‌‌manufactured‌‌at‌‌low‌‌temperatures‌‌such‌‌as‌‌575‌‌degrees‌‌F‌‌(300‌‌degrees‌‌C),‌‌there‌‌                               

is‌ ‌a‌ ‌high‌ ‌proportion‌ ‌of‌ ‌water-soluble‌ ‌nitrogen‌ ‌and‌ ‌phosphorous‌ ‌compounds.‌ ‌Meanwhile,‌ ‌higher‌‌                       

temperature‌ ‌pyrolysis‌ ‌above‌ ‌1,100‌ ‌degrees‌ ‌F‌ ‌(600‌ ‌degrees‌ ‌C)‌ ‌doesn’t‌ ‌contain‌ ‌as‌ ‌high‌ ‌of‌ ‌a‌‌                             

concentration‌ ‌of‌ ‌plant-available‌ ‌nutrients.‌ ‌Since‌ ‌heavy‌ ‌metals‌ ‌are‌ ‌often‌ ‌present‌ ‌in‌ ‌biosolids‌ ‌and‌‌                         

when‌ ‌this‌ ‌biomass‌ ‌is‌ ‌used‌ ‌as‌ ‌a‌ ‌feedstock‌ ‌for‌ ‌pyrolysis,‌ ‌the‌ ‌char‌ ‌will‌ ‌have‌ ‌different‌ ‌properties‌‌                               

relevant‌ ‌to‌ ‌chemical‌ ‌speciation‌ ‌distribution,‌ ‌leaching‌ ‌toxicity,‌ ‌and‌ ‌bio-available‌ ‌contents‌‌based‌‌on‌‌                       

the‌ ‌process‌ ‌temperature.‌ ‌Often,‌ ‌higher‌ ‌temperature‌ ‌will‌ ‌decrease‌ ‌the‌ ‌mobility‌‌of‌‌these‌‌elements‌‌                         

resulting‌ ‌in‌ ‌a‌ ‌low‌ ‌risk‌ ‌of‌ ‌groundwater‌ ‌contamination‌ ‌and‌ ‌plant‌ ‌absorption‌ ‌(Lu‌ ‌et‌ ‌al‌ ‌2016).‌ ‌As‌‌                               

previously‌ ‌described‌ ‌with‌ ‌anaerobic‌ ‌digestion‌ ‌of‌ ‌biosolids,‌ ‌there‌ ‌are‌ ‌also‌ ‌concerns‌ ‌of‌ ‌hazardous‌‌                         

compounds‌ ‌persisting‌ ‌in‌ ‌biochar‌‌that’s‌‌created‌‌from‌‌this‌‌feedstock.‌‌However,‌‌at‌‌least‌‌two‌‌different‌‌                           

manufactures‌ ‌have‌ ‌performed‌ ‌tests‌ ‌with‌ ‌these‌ ‌contaminants‌ ‌and‌ ‌for‌ ‌both‌ ‌producers,‌ ‌all‌ ‌of‌ ‌the‌‌                           

microplastics,‌ ‌pharmaceuticals,‌ ‌and‌ ‌PFAS‌ ‌compounds‌ ‌are‌ ‌completely‌ ‌destroyed‌ ‌at‌ ‌temperatures‌‌                   

above‌ ‌1,300‌ ‌degrees‌ ‌F‌ ‌(700‌ ‌degrees‌ ‌C)‌ ‌and‌ ‌retention‌ ‌times‌ ‌of‌ ‌at‌ ‌least‌ ‌20‌ ‌minutes.‌ ‌ 
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With‌ ‌one‌ ‌manufacturer,‌ ‌the‌ ‌gaseous‌ ‌byproduct‌ ‌created‌ ‌throughout‌ ‌pyrolysis‌ ‌is‌ ‌entirely‌ ‌redirected‌‌                       

back‌‌into‌‌process‌‌to‌‌keep‌‌it‌‌self-sustaining.‌ ‌Therefore,‌‌in‌‌addition‌‌to‌‌generating‌‌biochar,‌‌the‌‌second‌‌                             

significant‌‌byproduct‌‌is‌‌heat.‌ ‌In‌‌order‌‌for‌‌an‌‌investment‌‌in‌‌this‌‌technology‌‌to‌‌be‌‌economically‌‌viable,‌‌                               

there‌‌must‌‌be‌‌at‌‌least‌‌1,000‌‌tons‌‌of‌‌available‌‌feedstock‌‌on‌‌an‌‌annual‌‌basis.‌ ‌This‌‌company‌‌claims‌‌                                 

that‌ ‌their‌ ‌product‌ ‌for‌‌pyrolyzing‌‌biosolids‌‌reduces‌‌feedstock‌‌mass‌‌by‌‌up‌‌to‌‌90%,‌ ‌sequesters‌‌over‌‌                             

250‌ ‌tons‌ ‌of‌ ‌carbon‌ ‌per‌ ‌year,‌ ‌and‌ ‌can‌ ‌heat‌ ‌approximately‌ ‌50‌ ‌households.‌ ‌The‌ ‌carbonization‌‌                           

process‌ ‌is‌ ‌compliant‌ ‌with‌ ‌EU‌ ‌environmental‌ ‌standards‌ ‌and‌ ‌the‌ ‌char‌ ‌is‌ ‌approved‌ ‌as‌ ‌an‌ ‌WU-wide‌‌                             

marketable‌ ‌phosphorus‌ ‌fertilizer.‌ ‌They‌ ‌also‌ ‌produce‌ ‌a‌ ‌larger‌ ‌unit‌ ‌which‌ ‌can‌‌accommodate‌‌up‌‌to‌‌                           

3,000‌ ‌tons‌ ‌per‌ ‌year.‌ ‌Hudson‌ ‌Valley‌ ‌Biogas‌ ‌has‌ ‌therefore‌ ‌designed‌ ‌each‌ ‌of‌ ‌the‌ ‌respective‌‌                           

site-proposals‌ ‌according‌ ‌to‌ ‌these‌ ‌characteristics‌ ‌and‌ ‌specifications.‌ ‌ 

Another‌‌company‌‌produces‌‌pyrolysis‌‌technology‌‌that‌‌only‌‌becomes‌‌economically‌‌viable‌‌when‌‌there‌‌                       

is‌ ‌about‌ ‌10,000‌ ‌or‌ ‌more‌ ‌tons‌ ‌of‌ ‌feedstock‌ ‌processed‌ ‌per‌ ‌year.‌ ‌This‌ ‌technology‌ ‌is‌ ‌significantly‌‌                             

different‌‌though‌‌because‌‌it‌‌has‌‌been‌‌designed‌‌to‌‌capture‌‌the‌‌value‌‌of‌‌the‌‌gas‌‌byproduct.‌ ‌With‌‌this‌‌                                 

unit,‌‌the‌‌heat‌‌is‌‌effectively‌‌redirected‌‌to‌‌keep‌‌the‌‌process‌‌self-sustaining‌‌with‌‌little‌‌to‌‌none‌‌available‌‌                               

for‌ ‌other‌ ‌applications.‌ ‌A‌ ‌composition‌ ‌analysis‌ ‌of‌ ‌the‌ ‌gas‌ ‌is‌ ‌provided‌ ‌in‌ ‌TABLE‌ ‌A‌ ‌and‌ ‌TABLE‌ ‌B‌‌                                 

which‌‌is‌‌different‌‌for‌‌each‌‌feedstock.‌ ‌For‌‌instance,‌‌biosolids‌‌produce‌‌mostly‌‌hydrogen‌‌and‌‌methane‌‌                           
while‌‌wood‌‌produces‌‌significantly‌‌more‌‌hydrogen‌‌and‌‌relatively‌‌little‌‌methane.‌ ‌This‌‌company‌‌has‌‌a‌‌                           

proprietary‌ ‌steam‌ ‌reformation‌ ‌technology‌ ‌to‌ ‌filter‌ ‌and‌ ‌upgrade‌ ‌this‌ ‌output‌ ‌according‌ ‌to‌ ‌the‌‌                         

specifications‌‌of‌‌the‌‌host‌‌facility.‌ ‌One‌‌option‌‌is‌‌to‌‌refine‌‌the‌‌gas‌‌to‌‌renewable‌‌syngas‌‌which‌‌is‌‌a‌‌mix‌‌                                     

of‌‌hydrogen‌‌and‌‌carbon‌‌monoxide.‌ ‌Another‌‌option‌‌is‌‌to‌‌create‌‌green‌‌hydrogen‌‌which‌‌currently‌‌has‌‌                             

a‌ ‌very‌ ‌high‌ ‌market‌ ‌value‌ ‌in‌‌the‌‌US‌‌due‌‌to‌‌government‌‌incentives.‌ ‌Therefore,‌‌a‌‌choice‌‌output‌‌will‌‌                                 

need‌ ‌to‌ ‌be‌ ‌made‌ ‌based‌ ‌on‌ ‌the‌ ‌most‌ ‌available‌ ‌and‌ ‌valuable‌ ‌local‌ ‌markets.‌ ‌ 

TABLE‌ ‌A:‌ ‌‌Gas‌ ‌From‌ ‌Pyrolysis‌ ‌Of‌ ‌Biosolids‌ TABLE‌ ‌B:‌ ‌‌Gas‌ ‌From‌ ‌Pyrolysis‌ ‌Of‌ ‌Wood‌ ‌ 

The‌ ‌2015‌ ‌Biosolids‌ ‌Survey‌ ‌distributed‌ ‌by‌ ‌the‌ ‌NYS‌ ‌DEC‌ ‌collected‌ ‌detailed‌ ‌information‌ ‌from‌ ‌each‌‌                           

wastewater‌ ‌treatment‌ ‌plant‌ ‌throughout‌ ‌the‌ ‌state‌ ‌with‌ ‌details‌ ‌such‌ ‌as‌ ‌flow‌ ‌capacity,‌ ‌annually‌‌                         

generated‌ ‌dry‌ ‌tons,‌ ‌and‌ ‌processed‌ ‌biosolids’‌ ‌end-destinations.‌ ‌A‌ ‌large‌‌proportion‌‌of‌‌the‌‌Hudson‌‌                         

Valley’s‌‌sewage‌‌sludge‌‌has‌‌been‌‌routed‌‌to‌‌landfill.‌ ‌These‌‌flows‌‌have‌‌been‌‌mapped‌‌for‌‌each‌‌county‌‌                               

and‌ ‌are‌ ‌available‌‌in‌‌APPENDIX‌‌1.‌ ‌Processing‌‌this‌‌valuable‌‌biomass‌‌within‌‌the‌‌local‌‌communities‌‌                           

where‌‌it‌‌is‌‌generated‌‌can‌‌offer‌‌additional‌‌economic‌‌value‌‌for‌‌the‌‌region,‌‌create‌‌long-term‌‌jobs,‌‌and‌‌                               

eliminate‌ ‌many‌ ‌tons‌ ‌of‌ ‌CO2‌ ‌emissions‌ ‌currently‌‌emitted‌‌by‌‌hauling‌‌activities.‌ ‌These‌‌are‌‌some‌‌of‌‌                             

the‌ ‌driving‌ ‌values‌ ‌for‌ ‌incorporating‌ ‌this‌ ‌technology‌ ‌into‌ ‌local‌ ‌production‌ ‌cycles.‌ ‌ 
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Biosolids‌ ‌    Wood‌ ‌ 

Species‌ ‌  Concentration‌ ‌    Species‌ ‌  Concentration‌ ‌ 

H2‌ ‌  29.4%‌ ‌    H2‌ ‌  49.5%‌ ‌ 

CO‌ ‌  18.8%‌ ‌    CO‌ ‌  28.9%‌ ‌ 

CO2‌ ‌  8.5%‌ ‌    CO2‌ ‌  14.5%‌ ‌ 

CH4‌ ‌  23.6%‌ ‌    CH4‌ ‌  3.3%‌ ‌ 

Other‌ ‌HC‌ ‌(CnHy)‌ ‌  19.7%‌ ‌    Other‌ ‌HC‌ ‌(CnHy)‌ ‌  3.7%‌ ‌ 



‌ 

Circular‌ ‌systems‌ ‌ 
Correspondence‌ ‌with‌ ‌many‌ ‌of‌ ‌these‌ ‌companies‌ ‌has‌ ‌revealed‌ ‌that‌ ‌their‌ ‌products‌ ‌represent‌‌                       

economically‌ ‌viable‌ ‌investments.‌ ‌However,‌ ‌their‌ ‌benefits‌ ‌can‌ ‌be‌ ‌compounded‌ ‌when‌ ‌multiple‌‌                     

technologies‌‌are‌‌combined‌‌into‌‌a‌‌collective‌‌system.‌ ‌Anaerobic‌‌digestion‌‌can‌‌serve‌‌as‌‌a‌‌precursor‌‌                           

to‌ ‌composting‌ ‌while‌ ‌valorizing‌ ‌additional‌ ‌energy‌ ‌through‌ ‌the‌ ‌capture‌ ‌and‌ ‌energy‌ ‌conversion‌ ‌of‌‌                         

biogas.‌ ‌This‌‌renewable‌‌fuel‌‌can‌‌be‌‌combusted‌‌in‌‌an‌‌electrical‌‌generator‌‌to‌‌produce‌‌electricity‌‌and‌‌                             

power‌ ‌on-site‌ ‌operations.‌ ‌Yet,‌ ‌biogas‌‌faces‌‌several‌‌challenges‌‌as‌‌a‌‌stand-alone‌‌technology.‌ ‌For‌‌                         

instance,‌ ‌during‌ ‌colder‌ ‌winter‌ ‌months,‌ ‌such‌ ‌as‌ ‌those‌ ‌experienced‌ ‌in‌ ‌the‌ ‌Hudson‌ ‌Valley,‌ ‌the‌‌                           

decomposing‌‌organisms‌‌cease‌‌to‌‌function‌‌and‌‌stall‌‌the‌‌production‌‌process.‌ ‌As‌‌a‌‌result,‌‌a‌‌question‌‌                             

emerges‌ ‌regarding‌ ‌a‌ ‌continuous‌ ‌heat‌ ‌energy‌ ‌supply.‌ ‌Clearly,‌ ‌this‌ ‌can‌ ‌be‌ ‌offered‌ ‌by‌ ‌an‌‌                           

accompanying‌ ‌pyrolysis‌‌process.‌ ‌Therefore‌‌synergies‌‌with‌‌other‌‌technologies‌‌can‌‌be‌‌designed‌‌to‌‌                       

significantly‌ ‌increase‌ ‌reliability‌ ‌and‌ ‌performance‌ ‌expectations‌ ‌of‌ ‌individual‌ ‌product‌ ‌components.‌ ‌                   

This‌ ‌realization‌ ‌represents‌ ‌the‌ ‌origins‌ ‌of‌ ‌Hudson‌ ‌Valley‌ ‌Biogas’‌ ‌Circular‌ ‌Systems.‌ ‌ 

One‌ ‌study‌ ‌reviewed‌ ‌various‌ ‌literature‌ ‌on‌ ‌biochar‌ ‌created‌ ‌from‌ ‌different‌ ‌feedstocks‌ ‌and‌ ‌its‌‌                         

respective‌‌benefits‌‌for‌‌incorporation‌‌with‌‌anaerobic‌‌digestion.‌ ‌For‌‌instance,‌‌biochar‌‌produced‌‌from‌‌                       

corn‌‌stover‌‌can‌‌be‌‌applied‌‌to‌‌an‌‌anaerobic‌‌WWTP‌‌to‌‌increase‌‌methane‌‌yield‌‌and‌‌improve‌‌process‌‌                               

stability.‌ ‌Therefore,‌ ‌this‌ ‌could‌ ‌represent‌ ‌a‌ ‌market‌ ‌opportunity‌ ‌for‌ ‌a‌ ‌production‌ ‌cycle‌ ‌that‌ ‌exports‌‌                           

locally‌ ‌manufactured‌ ‌char‌ ‌to‌ ‌existing‌ ‌regional‌ ‌sewage‌ ‌sludge‌ ‌digesters.‌ ‌In‌ ‌another‌ ‌study,‌ ‌when‌‌                         

biochar‌‌produced‌‌from‌‌sawdust‌‌was‌‌added‌‌to‌‌anaerobic‌‌digestion‌‌of‌‌food‌‌waste,‌‌benefits‌‌included‌‌a‌‌                             

shortened‌ ‌lag‌ ‌time,‌ ‌an‌ ‌increased‌ ‌methane‌ ‌production‌ ‌rate,‌ ‌quicker‌ ‌micro-organism‌ ‌adaptation‌ ‌to‌‌                       

high‌ ‌volatile‌ ‌fatty‌ ‌acid‌ ‌accumulation,‌‌and‌‌effective‌‌pH‌‌buffering‌‌(Song‌‌et‌‌al‌‌2021).‌ ‌These‌‌benefits‌‌                             

may‌ ‌also‌ ‌hold‌ ‌true‌ ‌for‌ ‌biochar‌ ‌created‌ ‌from‌ ‌sewage‌ ‌sludge.‌ ‌Since‌ ‌all‌ ‌traces‌ ‌of‌ ‌hazardous‌‌                             

compounds‌‌(microplastics,‌‌pharmaceuticals,‌‌PFAS,‌‌etc)‌‌have‌‌been‌‌destroyed‌‌during‌‌pyrolysis,‌‌this‌‌                     

biochar‌ ‌feedstock‌ ‌can‌ ‌be‌ ‌added‌ ‌to‌ ‌the‌ ‌anaerobic‌ ‌digestion‌ ‌process‌ ‌without‌ ‌concern.‌ ‌ 

Perennial‌ ‌grasses‌ ‌can‌ ‌be‌ ‌cultivated‌ ‌as‌ ‌part‌ ‌of‌ ‌land‌ ‌restoration‌ ‌projects‌ ‌and‌ ‌be‌ ‌applied‌ ‌for‌‌                             
co-digestion‌ ‌to‌ ‌help‌ ‌maintain‌ ‌a‌ ‌healthy‌ ‌and‌ ‌consistent‌ ‌microbial‌ ‌environment.‌ ‌In‌ ‌addition,‌ ‌the‌‌                         

digestate‌‌and‌‌effluent‌‌fertilizer‌‌byproducts‌‌can‌‌be‌‌returned‌‌to‌‌the‌‌local‌‌agricultural‌‌sector‌‌to‌‌promote‌‌                             

local‌‌sustainable‌‌farming‌‌cycles‌‌that‌‌avoid‌‌the‌‌importation‌‌of‌‌excess‌‌compounds‌‌that‌‌can‌‌otherwise‌‌                           

accelerate‌ ‌eutrophication.‌ ‌This‌ ‌cellulosic‌ ‌biomass‌ ‌can‌ ‌only‌ ‌be‌ ‌harvested‌ ‌two‌ ‌to‌ ‌three‌ ‌times‌ ‌per‌‌                           

year‌‌which‌‌represents‌‌a‌‌constraint‌‌on‌‌supply.‌ ‌One‌‌solution‌‌is‌‌to‌‌construct‌‌a‌‌clamp‌‌for‌‌silaging‌‌the‌‌                                 

material‌ ‌as‌ ‌it‌ ‌is‌ ‌produced.‌ ‌This‌ ‌way‌ ‌it‌ ‌can‌ ‌be‌ ‌loaded‌ ‌into‌ ‌the‌ ‌digester‌ ‌as‌‌it‌‌is‌‌needed.‌ ‌A‌‌clamp‌‌                                       

consists‌ ‌of‌ ‌a‌ ‌sealed‌ ‌floor‌ ‌that‌ ‌is‌ ‌resistant‌ ‌to‌ ‌the‌ ‌acidity‌ ‌of‌ ‌silage‌ ‌and‌ ‌a‌ ‌cover‌ ‌that‌ ‌seals‌ ‌off‌ ‌the‌‌                                       
biomass‌‌from‌‌oxygen‌‌and‌‌sunlight.‌ ‌Sidewalls‌‌can‌‌be‌‌added,‌‌but‌‌they‌‌are‌‌not‌‌necessary.‌ ‌The‌‌cover‌‌                               

is‌ ‌rolled‌ ‌back‌ ‌and‌ ‌removed‌ ‌as‌ ‌the‌ ‌feedstock‌ ‌is‌ ‌extracted‌ ‌for‌ ‌digestion.‌ ‌The‌ ‌economics‌ ‌for‌ ‌this‌‌                               

infrastructure‌‌can‌‌be‌‌difficult‌‌to‌‌define,‌‌however,‌‌if‌‌viewed‌‌from‌‌the‌‌perspective‌‌of‌‌the‌‌value‌‌obtained‌‌                               

by‌‌rejuvenating‌‌and‌‌repairing‌‌the‌‌soil‌‌for‌‌productive‌‌crops‌‌and‌‌nutritious‌‌food,‌‌the‌‌financial‌‌benefits‌‌                             

begin‌ ‌to‌ ‌align.‌  ‌Therefore,‌ ‌Hudson‌ ‌Valley‌ ‌Biogas‌ ‌suggests‌ ‌this‌ ‌‘Clamp’‌ ‌process‌ ‌for‌ ‌some‌ ‌proposals.‌ ‌ 
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‌ 
Anaerobic‌ ‌digestion‌ ‌and‌ ‌pyrolysis‌ ‌represent‌ ‌the‌ ‌core‌ ‌technologies‌ ‌at‌ ‌the‌ ‌center‌ ‌of‌ ‌many‌ ‌of‌ ‌the‌‌                             

Hudson‌ ‌Valley‌ ‌Biogas‌ ‌systems,‌ ‌but‌ ‌another‌ ‌technology‌ ‌of‌ ‌interest‌‌is‌‌CO2‌‌capture.‌ ‌Despite‌‌there‌‌                           

seemingly‌‌being‌‌an‌‌overabundance‌‌of‌‌this‌‌greenhouse‌‌gas‌‌(GHG)‌‌available‌‌to‌‌the‌‌world,‌‌it‌‌still‌‌must‌‌                               

be‌ ‌obtained‌ ‌in‌ ‌some‌ ‌way‌ ‌by‌ ‌industry‌ ‌demand.‌ ‌According‌‌to‌‌the‌‌American‌‌Biogas‌‌Association,‌‌in‌‌                             

2020,‌‌the‌‌United‌‌Kingdom‌‌experienced‌‌a‌‌shortage‌‌of‌‌this‌‌gas‌‌relevant‌‌to‌‌their‌‌food‌‌and‌‌&‌‌beverage‌‌                                 

sector‌ ‌and‌‌therefore‌‌had‌‌to‌‌have‌‌it‌‌imported.‌ ‌Since‌‌biogas‌‌is‌‌usually‌‌around‌‌50%‌‌carbon‌‌dioxide,‌‌                               

there‌ ‌is‌ ‌a‌ ‌continuous‌ ‌feedstock‌ ‌produced‌ ‌via‌ ‌anaerobic‌ ‌digestion.‌ ‌Though,‌ ‌in‌ ‌order‌ ‌for‌ ‌the‌‌                           

corresponding‌‌infrastructure‌‌to‌‌be‌‌economically‌‌viable,‌‌there‌‌has‌‌to‌‌be‌‌a‌‌very‌‌significant‌‌quantity‌‌of‌‌                             

biogas‌‌produced‌‌on‌‌a‌‌daily‌‌basis.‌ ‌There‌‌are‌‌several‌‌manufactures‌‌that‌‌have‌‌products‌‌for‌‌this,‌‌but‌‌                               

they‌ ‌each‌ ‌offer‌ ‌different‌ ‌product‌ ‌capabilities.‌ ‌One‌ ‌company‌ ‌produces‌ ‌a‌ ‌system‌ ‌that‌ ‌aggregates‌‌                         

biogas‌ ‌feeds‌ ‌from‌ ‌a‌ ‌collection‌ ‌of‌ ‌dairy‌ ‌farm‌ ‌digesters‌ ‌that‌ ‌are‌ ‌all‌ ‌within‌ ‌close‌ ‌proximity‌ ‌to‌ ‌each‌‌                                 

other.‌ ‌It‌ ‌then‌ ‌cleans‌ ‌the‌ ‌gas‌ ‌of‌ ‌contaminants,‌ ‌removes‌ ‌and‌ ‌packages‌ ‌the‌ ‌CO2,‌ ‌and‌‌produces‌‌a‌‌                               

renewable‌ ‌natural‌ ‌gas‌ ‌(RNG)‌ ‌product‌ ‌that‌ ‌can‌ ‌be‌ ‌injected‌ ‌into‌ ‌the‌ ‌natural‌ ‌gas‌ ‌line‌ ‌infrastructure.‌ ‌ ‌   

‌ 

CO2‌‌is‌‌also‌‌produced‌‌following‌‌biogas‌‌combustion‌‌with‌‌an‌‌electrical‌‌generator.‌ ‌The‌‌company‌‌that‌‌                           

was‌‌previously‌‌referred‌‌to‌‌only‌‌has‌‌technology‌‌that‌‌cleans‌‌and‌‌upgrades‌‌biogas,‌‌and‌‌is‌‌not‌‌able‌‌to‌‌                                 

only‌ ‌process‌ ‌a‌ ‌CO2‌ ‌stream.‌ ‌However,‌ ‌a‌ ‌different‌ ‌company‌ ‌offers‌ ‌a‌ ‌technology‌ ‌to‌ ‌specifically‌‌                           

capture,‌ ‌clean,‌ ‌and‌ ‌refine‌‌this‌‌exhaust‌‌to‌‌food‌‌grade‌‌standards.‌ ‌Here‌‌again,‌‌an‌‌installation‌‌would‌‌                             

only‌ ‌be‌ ‌economically‌ ‌viable‌ ‌with‌ ‌a‌ ‌very‌ ‌large‌ ‌volume‌ ‌of‌ ‌CO2.‌ ‌For‌ ‌each‌ ‌process,‌‌one‌‌of‌‌the‌‌key‌‌                                   

economic‌‌katalyst‌‌is‌‌the‌‌availability‌‌of‌‌heat‌‌energy.‌ ‌This‌‌is‌‌because‌‌the‌‌compression‌‌aspect‌‌of‌‌this‌‌                               

process‌ ‌requires‌ ‌a‌ ‌significant‌ ‌amount‌ ‌of‌ ‌heat,‌ ‌and‌ ‌if‌ ‌this‌ ‌has‌ ‌to‌ ‌be‌ ‌produced‌ ‌from‌ ‌electricity,‌‌the‌‌                                 

profits‌ ‌do‌ ‌not‌‌balance‌‌out‌‌the‌‌losses.‌ ‌Yet,‌‌here‌‌is‌‌where‌‌a‌‌pyrolysis‌‌solution‌‌can‌‌contribute‌‌to‌‌the‌‌                                   

system‌‌and‌‌continue‌‌to‌‌expound‌‌upon‌‌symbiotic‌‌integration‌‌with‌‌each‌‌of‌‌the‌‌individual‌‌components.‌ ‌                           

From‌‌these‌‌few‌‌examples,‌‌one‌‌can‌‌begin‌‌to‌‌recognize‌‌the‌‌foundation‌‌evidence‌‌and‌‌motivations‌‌for‌‌                             

investigating‌ ‌new‌ ‌possibilities‌ ‌for‌ ‌the‌ ‌Hudson‌ ‌Valley.‌ ‌Ignoring‌ ‌these‌ ‌interrelated‌ ‌benefits‌ ‌would‌‌                       

otherwise‌ ‌equate‌ ‌to‌ ‌the‌ ‌same‌ ‌doubtful‌ ‌conclusions‌ ‌of‌ ‌previous‌ ‌studies‌ ‌and‌ ‌result‌ ‌in‌ ‌stagnated‌                           
growth‌ ‌while‌ ‌continuing‌ ‌business‌ ‌as‌ ‌usual.‌ ‌However,‌ ‌Hudson‌ ‌Valley‌ ‌Biogas‌ ‌presents‌ ‌these‌‌                       

alternative‌ ‌solutions‌ ‌from‌ ‌this‌ ‌new‌ ‌perspective‌ ‌that‌ ‌warrants‌ ‌another‌ ‌investigation‌ ‌into‌ ‌development.‌ ‌ 
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Methodology:‌ ‌Site‌ ‌selection‌ ‌&‌ ‌design‌ ‌process‌ ‌ 
A‌ ‌variety‌ ‌of‌ ‌criteria‌ ‌have‌ ‌been‌ ‌established‌ ‌to‌ ‌determine‌ ‌the‌ ‌most‌ ‌ideal‌ ‌sites‌ ‌to‌ ‌introduce‌ ‌circular‌‌                               

biogas‌ ‌systems.‌ ‌These‌ ‌factors‌ ‌address‌ ‌the‌‌local‌‌availability‌‌of‌‌feedstocks,‌‌existing‌‌infrastructure,‌‌                       

and‌‌general‌‌geographical‌‌location.‌ ‌Resource‌‌mapping‌‌was‌‌conducted‌‌using‌‌Hudson‌‌Valley‌‌Biogas’‌‌                       

2020‌ ‌Assessment‌ ‌Of‌ ‌Resource‌ ‌Potential‌ ‌For‌ ‌Biogas‌ ‌Feedstocks‌ ‌In‌ ‌New‌ ‌York’s‌ ‌Hudson‌ ‌Valley.”‌ ‌                         

This‌‌data‌‌set‌‌has‌‌been‌‌geolocated‌‌with‌‌Google’s‌‌mapping‌‌tools‌‌and‌‌is‌‌presented‌‌in‌‌APPENDIX‌‌2.‌ ‌                               

Additional‌ ‌data‌ ‌points‌ ‌of‌ ‌existing‌ ‌infrastructure‌ ‌were‌ ‌also‌ ‌available‌ ‌through‌ ‌the‌ ‌USDA‌ ‌and‌ ‌have‌‌                           

been‌ ‌added‌ ‌to‌ ‌this‌ ‌collection‌ ‌of‌ ‌resource‌ ‌maps.‌ ‌This‌ ‌includes,‌ ‌but‌ ‌is‌ ‌not‌ ‌limited‌ ‌to,‌ ‌power‌‌                               

generation,‌ ‌existing‌ ‌biogas‌ ‌facilities,‌ ‌and‌ ‌CNG‌ ‌fueling‌ ‌stations.‌ ‌These‌ ‌resources‌ ‌represent‌‌                     

opportunities‌ ‌to‌ ‌combine‌ ‌proposed‌ ‌system‌ ‌designs‌ ‌with‌ ‌existing‌ ‌operations‌ ‌and‌ ‌thus‌ ‌reduce‌ ‌the‌‌                         

initial‌‌capital‌‌costs‌‌which‌‌can‌‌otherwise‌‌represent‌‌a‌‌financial‌‌barrier‌‌to‌‌adoption‌‌of‌‌this‌‌technology.‌ ‌                             

Some‌‌consideration‌‌has‌‌also‌‌been‌‌given‌‌to‌‌county‌‌organics‌‌studies‌‌that‌‌have‌‌previously‌‌accounted‌‌                           

for‌ ‌some‌ ‌of‌ ‌this‌ ‌data‌ ‌and‌ ‌alluded‌ ‌to‌ ‌specific‌ ‌locations‌ ‌for‌ ‌implementing‌ ‌anaerobic‌ ‌digestion.‌ ‌ 

With‌ ‌the‌ ‌goal‌ ‌of‌ ‌introducing‌ ‌a‌ ‌series‌ ‌of‌ ‌proposals‌ ‌that‌ ‌collectively‌ ‌form‌ ‌a‌ ‌network‌ ‌of‌ ‌continuous‌‌                               

service‌ ‌from‌ ‌the‌ ‌northern‌ ‌edges‌ ‌of‌ ‌NYC‌‌to‌‌the‌‌capital‌‌region,‌‌consideration‌‌was‌‌also‌‌given‌‌to‌‌the‌‌                                 

spatial‌ ‌relativity‌‌of‌‌feedstock‌‌clusters‌‌between‌‌different‌‌counties.‌ ‌For‌‌instance,‌‌even‌‌though‌‌some‌‌                         

regions‌‌exhibit‌‌multiple‌‌opportunities‌‌for‌‌proposals,‌‌the‌‌single‌‌location‌‌which‌‌appeared‌‌to‌‌meet‌‌the‌‌                           

greatest‌ ‌criteria‌ ‌match,‌ ‌in‌ ‌accordance‌ ‌with‌ ‌this‌ ‌selection‌ ‌methodology,‌ ‌was‌ ‌prioritized‌ ‌for‌ ‌that‌‌                         

particular‌ ‌area.‌ ‌Respective‌ ‌distances‌‌between‌‌the‌‌proposed‌‌locations‌‌was‌‌also‌‌influenced‌‌by‌‌the‌‌                         

stipulation‌ ‌of‌ ‌the‌ ‌NYS‌ ‌Excess‌ ‌Food‌ ‌Waste‌ ‌Law‌ ‌that‌ ‌requires‌ ‌generators‌ ‌within‌ ‌25-miles‌ ‌of‌ ‌an‌‌                             

identified‌‌recycling‌‌facility‌‌to‌‌divert‌‌this‌‌respective‌‌waste‌‌stream.‌ ‌Therefore,‌‌adjacent‌‌proposals‌‌are‌‌                         

typically‌ ‌separated‌ ‌by‌ ‌distances‌ ‌between‌ ‌25-‌ ‌to‌ ‌50-miles‌ ‌to‌ ‌facilitate‌ ‌maximum‌ ‌service‌ ‌coverage‌‌                         

with‌ ‌potential‌ ‌for‌ ‌area‌ ‌overlap‌ ‌that‌ ‌can‌ ‌allow‌ ‌for‌ ‌logistic‌ ‌and‌ ‌transport‌ ‌optimization.‌ ‌ 

Finally,‌‌the‌‌number‌‌of‌‌proposals‌‌for‌‌each‌‌county‌‌is‌‌capped‌‌at‌‌2‌‌site‌‌installations.‌ ‌This‌‌threshold‌‌has‌‌                                 

been‌ ‌introduced‌ ‌by‌ ‌this‌ ‌study‌ ‌in‌ ‌order‌ ‌to‌ ‌maximize‌ ‌the‌‌number‌‌of‌‌counties‌‌that‌‌are‌‌provided‌‌with‌‌                                 
solutions‌ ‌while‌ ‌minimizing‌ ‌the‌ ‌overall‌ ‌quantity‌ ‌of‌ ‌installations‌ ‌necessary‌ ‌to‌ ‌satisfy‌ ‌the‌‌                       

aforementioned‌ ‌regional‌‌coverage.‌ ‌This‌‌cap‌‌is‌‌also‌‌intended‌‌to‌‌assign‌‌an‌‌equitable‌‌distribution‌‌of‌‌                           

project‌ ‌financing‌ ‌and‌ ‌investment‌ ‌capital‌ ‌throughout‌ ‌the‌ ‌Hudson‌ ‌Valley‌ ‌while‌ ‌implying‌ ‌a‌ ‌collective‌‌                         

and‌‌coordinated‌‌effort‌‌among‌‌communities‌‌to‌‌successfully‌‌meet‌‌the‌‌climate‌‌mitigation‌‌goals‌‌of‌‌NY’s‌‌                           

CLCPA.‌ ‌Capacity‌‌building‌‌will‌‌play‌‌a‌‌crucial‌‌role‌‌in‌‌these‌‌endeavors‌‌with‌‌respect‌‌to‌‌getting‌‌the‌‌local‌‌                                 

populations‌ ‌to‌ ‌commit‌ ‌to‌ ‌responsible‌ ‌waste‌ ‌management‌ ‌practices‌ ‌and‌ ‌educating‌ ‌citizens‌‌on‌‌the‌‌                         

nutritional‌ ‌and‌ ‌ecosystem‌ ‌restoration‌ ‌advantages‌ ‌that‌ ‌innovative‌ ‌system‌ ‌designs‌ ‌such‌ ‌as‌ ‌these‌‌                       
circular‌ ‌biogas‌ ‌production‌‌installations‌‌can‌‌offer.‌ ‌Therefore,‌‌careful‌‌thought‌‌has‌‌been‌‌given‌‌to‌‌the‌‌                           

site‌ ‌locations‌ ‌with‌ ‌respect‌‌to‌‌potential‌‌environmental‌‌justice‌‌regions‌‌that‌‌have‌‌been‌‌designated‌‌by‌‌                           

NYS.‌ ‌These‌ ‌nearby‌ ‌communities‌ ‌are‌ ‌highlighted‌ ‌with‌ ‌each‌ ‌proposal‌ ‌to‌ ‌reveal‌ ‌and‌ ‌suggest‌ ‌this‌‌                           

opportunity‌‌potential.‌‌Overall,‌‌this‌‌study‌‌presents‌‌these‌‌proposals‌‌as‌‌a‌‌positive‌‌course‌‌of‌‌action‌‌for‌‌                             

each‌ ‌community‌ ‌as‌ ‌it‌ ‌relates‌ ‌to‌ ‌green‌ ‌jobs‌ ‌and‌ ‌the‌ ‌food-energy-waste-nexus.‌ ‌ 
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Feedstock‌ ‌and‌ ‌infrastructure‌ ‌mapping‌ ‌ 
FIGURES‌ ‌D‌ ‌and‌ ‌E‌ ‌display‌ ‌select‌ ‌sample‌ ‌areas‌ ‌of‌‌the‌‌complete‌‌resource‌‌map‌‌that‌‌is‌‌available‌‌in‌                                 

APPENDIX‌ ‌2.‌ ‌As‌ ‌previously‌ ‌described,‌ ‌this‌ ‌map‌ ‌is‌ ‌largely‌ ‌populated‌ ‌with‌ ‌data‌ ‌collected‌ ‌and‌‌                           

researched‌‌by‌‌the‌‌previous‌‌2020‌‌Hudson‌‌Valley‌‌Biogas‌‌report‌‌“Assessment‌‌Of‌‌Resource‌‌Potential‌‌                         

For‌‌Biogas‌‌Feedstocks‌‌in‌‌New‌‌York’s‌‌Hudson‌‌Valley”‌‌and‌‌has‌‌coverage‌‌now‌‌extending‌‌to‌‌11‌‌of‌‌New‌‌                                 

York’s‌ ‌counties.‌ ‌The‌ ‌bright‌ ‌yellow‌ ‌and‌ ‌orange‌ ‌icons‌ ‌represent‌ ‌potential‌ ‌sources‌ ‌of‌ ‌excess‌ ‌food‌‌                           

waste‌‌presented‌‌by‌‌the‌‌‌NYSP2I‌‌excess‌‌food‌‌waste‌‌study.‌ ‌NYSP2I‌‌has‌‌since‌‌updated‌‌their‌‌data‌‌set‌‌                               
to‌ ‌reflect‌ ‌a‌ ‌more‌ ‌complete‌ ‌listing‌ ‌of‌ ‌excess‌ ‌food‌ ‌waste‌‌generators‌‌and‌‌more‌‌accurate‌‌generation‌‌                             

rate‌‌estimates,‌‌however,‌‌the‌‌locations‌‌presented‌‌in‌‌the‌‌original‌‌data‌‌set‌‌are‌‌still‌‌valid‌‌and‌‌represent‌‌                               

a‌‌consistency‌‌from‌‌the‌‌previous‌‌assessment.‌ ‌The‌‌dark‌‌green‌‌icons‌‌are‌‌composting‌‌facilities‌‌listed‌‌                           

with‌ ‌the‌ ‌‌Cornell‌ ‌Waste‌ ‌Management‌ ‌Institute‌ ‌survey.‌ ‌On‌ ‌the‌‌Hudson‌‌River,‌‌there‌‌are‌‌a‌‌series‌‌of‌‌                               

bright‌ ‌green‌ ‌icons‌ ‌which‌ ‌represent‌ ‌significant‌ ‌infestations‌ ‌of‌ ‌the‌ ‌invasive‌ ‌aquatic‌ ‌water‌ ‌chestnut.‌ ‌                         

This‌‌data‌‌was‌‌primarily‌‌provided‌‌by‌‌the‌‌Lower‌‌Hudson‌‌PRISM‌‌group,‌‌however‌‌some‌‌additional‌‌data‌‌                             

points‌ ‌and‌ ‌references‌ ‌have‌ ‌been‌ ‌made‌ ‌through‌ ‌visual‌ ‌inspection‌ ‌of‌ ‌satellite‌ ‌imagery.‌ ‌There‌ ‌are‌‌                           
also‌ ‌concentrated‌ ‌animal‌ ‌feeding‌ ‌centers‌ ‌which‌ ‌have‌ ‌a‌ ‌brown‌ ‌indicator,‌ ‌but‌ ‌they‌ ‌are‌ ‌few‌ ‌in‌ ‌number.‌ ‌ 

‌ 
FIGURE‌ ‌D:‌ ‌‌Excess‌ ‌Food‌ ‌Waste‌ ‌Map‌ ‌(A)‌ FIGURE‌ ‌E:‌ ‌‌Excess‌ ‌Food‌ ‌Waste‌ ‌Map‌ ‌(B)‌ ‌ 

Two‌‌extracts‌‌from‌‌the‌‌feedstocks‌‌map‌‌offer‌‌some‌‌insight‌‌into‌‌the‌‌visual‌‌inspection‌‌that‌‌was‌‌required‌‌                               

to‌ ‌identify‌ ‌the‌ ‌best‌ ‌candidate‌ ‌locations‌ ‌for‌ ‌site‌ ‌proposals‌ ‌and‌ ‌they‌ ‌represent‌ ‌regions‌ ‌with‌ ‌a‌ ‌high‌‌                               
concentration‌ ‌of‌ ‌feedstocks.‌ ‌FIGURE‌ ‌D‌ ‌displays‌ ‌a‌ ‌sample‌ ‌of‌ ‌this‌ ‌map‌ ‌that‌ ‌extends‌ ‌from‌ ‌the‌‌                             

northern‌ ‌part‌ ‌of‌ ‌Rockland‌ ‌County‌ ‌up‌ ‌through‌ ‌the‌ ‌southern‌ ‌part‌ ‌of‌ ‌Ulster‌ ‌County.‌ ‌Meanwhile‌‌                           

FIGURE‌‌E‌‌reveals‌‌the‌‌concentration‌‌of‌‌these‌‌resources‌‌around‌‌the‌‌Capital‌‌District‌‌in‌‌Albany‌‌County‌‌                             

and‌ ‌extends‌ ‌south‌ ‌to‌ ‌the‌ ‌northern‌ ‌parts‌ ‌of‌ ‌Greene‌ ‌and‌ ‌Columbia‌ ‌counties.‌ ‌Visual‌ ‌inspection‌‌                           

reveals‌‌that‌‌there‌‌are‌‌many‌‌composting‌‌facilities,‌‌but,‌‌upon‌‌examining‌‌the‌‌survey‌‌details,‌‌it‌‌can‌‌be‌‌                               

discovered‌ ‌that‌ ‌the‌ ‌majority‌‌of‌‌these‌‌facilities‌‌are‌‌specifically‌‌designated‌‌for‌‌wood‌‌and‌‌yard‌‌waste‌‌                             

and‌‌do‌‌not‌‌accept‌‌food‌‌waste.‌ ‌This‌‌is‌‌an‌‌important‌‌distinction‌‌to‌‌observe‌‌because‌‌composting‌‌food‌‌                               
organics‌‌requires‌‌different‌‌permits‌‌and‌‌approvals‌‌from‌‌the‌‌NYS‌‌DEC‌‌that‌‌these‌‌facilities‌‌may‌‌not‌‌be‌‌                               

interested‌ ‌in‌‌attaining.‌ ‌However,‌‌these‌‌locations‌‌may‌‌offer‌‌opportunities‌‌to‌‌distribute‌‌the‌‌digestate‌‌                         

byproduct‌ ‌from‌ ‌anaerobic‌ ‌digestion‌ ‌because‌ ‌it‌ ‌would‌ ‌fall‌ ‌within‌ ‌guidelines.‌ ‌ 
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Resource‌ ‌&‌ ‌production‌ ‌potential‌ ‌matrices‌ ‌ 
Following‌ ‌this‌ ‌visual‌ ‌inspection,‌ ‌a‌ ‌systemized‌ ‌approach‌ ‌was‌ ‌employed‌ ‌to‌ ‌categorically‌ ‌examine‌‌                       

potential‌ ‌site‌ ‌locations‌ ‌and‌ ‌attempt‌ ‌to‌ ‌remove‌ ‌any‌ ‌possible‌ ‌bias‌ ‌for‌‌certain‌‌regions‌‌or‌‌community‌‌                             

districts.‌ ‌This‌ ‌strategy‌ ‌focuses‌ ‌on‌ ‌four‌ ‌main‌ ‌categories‌ ‌of‌ ‌questions‌ ‌to‌ ‌assess‌ ‌the‌ ‌current‌‌                           

operations‌ ‌at‌ ‌the‌ ‌proposed‌‌sites‌‌as‌‌well‌‌as‌‌the‌‌potential‌‌for‌‌future‌‌infrastructure‌‌installations;‌‌1)‌‌Is‌‌                               

the‌ ‌location‌ ‌considered‌ ‌an‌ ‌industrial‌ ‌or‌ ‌commercial‌ ‌site‌ ‌with‌ ‌hauling‌ ‌activities?,‌ ‌2)‌ ‌What‌ ‌is‌ ‌the‌‌                             

variation‌ ‌of‌ ‌feedstock?‌ ‌3)‌ ‌Is‌ ‌there‌ ‌potential‌ ‌to‌ ‌implement‌ ‌pyrolysis‌ ‌operations‌ ‌with‌ ‌high‌ ‌biochar‌                           

production‌ ‌volumes?‌ ‌and‌‌4)‌‌What‌‌space‌‌is‌‌available‌‌to‌‌host‌‌the‌‌proposed‌‌infrastructure?‌ ‌Each‌‌of‌‌                             

these‌ ‌questions‌ ‌has‌ ‌a‌ ‌series‌ ‌of‌ ‌subset‌ ‌qualities‌ ‌and‌ ‌attributes‌ ‌which‌‌are‌‌presented‌‌and‌‌provided‌‌                             

with‌ ‌further‌ ‌explanation.‌ ‌ 

Industrial‌ ‌/‌ ‌commercial‌ ‌site‌ ‌with‌ ‌hauling‌ ‌activities‌ ‌ 

TABLE‌‌C‌‌represents‌‌the‌‌first‌‌of‌‌four‌‌characterization‌‌charts‌‌for‌‌each‌‌site‌‌proposal‌‌and‌‌it‌‌is‌‌intended‌‌                                 

to‌ ‌convey‌ ‌whether‌ ‌the‌ ‌site‌ ‌is‌ ‌already‌ ‌zoned‌ ‌for‌ ‌industrial‌ ‌/‌ ‌commercial‌ ‌activities.‌ ‌In‌ ‌order‌ ‌to‌‌                               

implement‌‌solutions‌‌that‌‌have‌‌the‌‌least‌‌barriers‌‌to‌‌entry,‌‌attention‌‌should‌‌be‌‌given‌‌to‌‌these‌‌specific‌‌                               

attributes‌ ‌so‌ ‌that‌ ‌locations‌ ‌are‌ ‌proposed‌ ‌which‌ ‌offer‌ ‌the‌ ‌simplest‌ ‌path‌ ‌to‌ ‌infrastructure‌ ‌adoption.‌ ‌ ‌   

TABLE‌ ‌C:‌ ‌‌Industrial‌ ‌/‌ ‌Commercial‌ ‌Operations‌ ‌ 

Three‌ ‌attributes‌ ‌are‌ ‌presented‌ ‌for‌ ‌classification‌ ‌of‌ ‌the‌ ‌site‌ ‌with‌ ‌respect‌ ‌to‌ ‌operations;‌ ‌recycling‌‌                           

facilities,‌‌energy‌‌production,‌‌and‌‌landfill.‌ ‌Sub-categories‌‌are‌‌displayed‌‌below‌‌each‌‌of‌‌these‌‌items‌‌to‌‌                           

offer‌ ‌some‌ ‌additional‌ ‌details‌ ‌about‌ ‌the‌ ‌designated‌ ‌characteristic.‌ ‌For‌‌the‌‌purposes‌‌of‌‌this‌‌report,‌‌                           

‘Organics’‌‌refers‌‌to‌‌the‌‌transportation‌‌and/or‌‌repackaging‌‌of‌‌organic‌‌waste‌‌excluding‌‌wood‌‌and‌‌yard‌‌                           

waste‌ ‌composting‌ ‌activities.‌ ‌Rather‌ ‌it‌ ‌is‌ ‌intended‌ ‌to‌ ‌refer‌ ‌to‌ ‌biomass‌ ‌processing‌ ‌or‌ ‌stockpiling‌‌                           

inclusive‌ ‌of‌ ‌excess‌ ‌food‌ ‌waste,‌ ‌biosolids,‌ ‌manure.‌ ‌‘Energy‌ ‌production’‌ ‌could‌ ‌include‌ ‌any‌ ‌on-site‌‌                         

capture‌‌of‌‌biogas,‌‌incineration‌‌activities,‌‌or‌‌combustion‌‌of‌‌natural‌‌gas,‌‌while‌ ‌‘Landfill’‌‌indicates‌‌that‌‌                           

the‌ ‌facility‌ ‌is‌ ‌positioned‌ ‌at‌ ‌the‌ ‌site‌ ‌of,‌ ‌or‌ ‌nearby,‌ ‌an‌ ‌‘active’‌ ‌or‌ ‌‘closed’‌ ‌waste‌ ‌dump.‌ ‌ 

TABLE‌‌D‌‌displays‌‌a‌‌fictitious‌‌example‌‌chart‌‌to‌‌convey‌‌how‌‌this‌‌tool‌‌is‌‌utilized‌‌in‌‌the‌‌following‌‌results‌‌                                   

to‌‌indicate‌‌the‌‌characteristics‌‌and‌‌attributes‌‌of‌‌each‌‌proposal‌‌location.‌ ‌A‌‌box‌‌with‌‌the‌‌color‌‌‘green’‌‌                               

indicates‌ ‌that‌ ‌the‌ ‌activity‌ ‌or‌ ‌process‌ ‌is‌ ‌currently‌ ‌existing‌ ‌and‌ ‌integrated‌ ‌with‌ ‌operations‌‌while‌‌the‌‌                             

color‌ ‌‘yellow’‌ ‌alludes‌ ‌to‌ ‌the‌ ‌site’s‌ ‌potential‌ ‌and‌ ‌proposed‌ ‌adoption‌ ‌of‌ ‌the‌ ‌operation.‌ ‌ 

TABLE‌ ‌D:‌ ‌‌Industrial‌ ‌/‌ ‌Commercial‌ ‌Operations‌ ‌(example)‌ ‌ 
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Industrial‌ ‌/‌ ‌commercial‌ ‌site‌ ‌with‌ ‌hauling‌ ‌activities‌ ‌ 

Recycling‌ ‌facilities‌ ‌  Energy‌ ‌production‌ ‌  Landfill‌ ‌ 

Organics‌ ‌  Composting‌ ‌  Biogas‌ ‌  Incinerator‌ ‌  Natural‌ ‌gas‌ ‌  Active‌ ‌  Closed‌ ‌ 

Industrial‌ ‌/‌ ‌commercial‌ ‌site‌ ‌with‌ ‌hauling‌ ‌activities‌ ‌ 

Recycling‌ ‌facilities‌ ‌  Energy‌ ‌production‌ ‌  Landfill‌ ‌ 

Organics‌ ‌  Composting‌ ‌  Biogas‌ ‌  Incinerator‌ ‌  Natural‌ ‌gas‌ ‌  Active‌ ‌  Closed‌ ‌ 



‌ 
In‌ ‌example‌ ‌TABLE‌ ‌D,‌ ‌the‌ ‌‘Industrial‌ ‌/‌ ‌commercial‌ ‌site‌ ‌with‌ ‌hauling‌ ‌activities’‌ ‌is‌ ‌in‌ ‌green‌ ‌which‌‌                               

identifies‌ ‌the‌ ‌proposed‌ ‌site‌ ‌as‌ ‌a‌ ‌commercially‌ ‌zoned‌‌area.‌ ‌‘Recycling‌‌facilities’‌‌is‌‌also‌‌green‌‌and‌‌                             

therefore‌ ‌signifies‌ ‌that‌ ‌the‌ ‌facility‌ ‌hosts‌ ‌a‌ ‌resource‌ ‌recovery‌ ‌operation.‌ ‌A‌ ‌waste‌ ‌management‌‌                         

transfer‌ ‌station‌ ‌is‌ ‌one‌ ‌example‌ ‌of‌ ‌a‌ ‌commercial‌ ‌location‌ ‌which‌ ‌would‌ ‌not‌‌have‌‌this‌‌classification,‌‌                             

and‌‌if‌‌this‌‌was‌‌the‌‌case,‌‌the‌‌box‌‌would‌‌remain‌‌the‌‌color‌‌white.‌ ‌This‌‌fictitious‌‌facility‌‌also‌‌manages‌‌                                   

and‌‌composts‌‌food‌‌waste‌‌so‌‌both‌‌of‌‌the‌‌‘Organics’‌‌and‌‌‘Composting’‌‌boxes‌‌are‌‌designated‌‌with‌‌the‌‌                               

color‌ ‌green.‌ ‌In‌ ‌some‌ ‌cases,‌ ‌the‌ ‌facility‌ ‌may‌ ‌operate‌ ‌a‌ ‌biosolids‌ ‌waste‌ ‌stream,‌ ‌but‌ ‌export‌ ‌this‌‌                               

biomass‌ ‌elsewhere‌ ‌for‌ ‌additional‌ ‌processing.‌ ‌Therefore,‌ ‌‘Organics’‌ ‌would‌ ‌be‌ ‌green‌ ‌but‌‌                     

‘Composting’‌ ‌might‌ ‌appear‌ ‌yellow.‌ ‌Also,‌ ‌not‌ ‌all‌ ‌facilities‌ ‌that‌ ‌offer‌ ‌composting‌ ‌services‌ ‌are‌‌                         

considered‌ ‌‘recycling‌ ‌facilities,’‌ ‌therefore,‌ ‌this‌ ‌study‌ ‌will‌ ‌only‌ ‌use‌ ‌this‌ ‌nomenclature‌ ‌if‌ ‌there‌ ‌is‌ ‌an‌‌                             

on-site‌ ‌reutilization‌ ‌&‌ ‌repurposing‌ ‌of‌ ‌materials‌ ‌as‌ ‌publically‌ ‌classified‌ ‌by‌ ‌the‌ ‌host‌ ‌facility.‌ ‌ 

The‌ ‌next‌ ‌category‌ ‌in‌ ‌TABLE‌ ‌D,‌ ‌‘Energy‌ ‌production,’‌ ‌is‌ ‌yellow‌ ‌while‌ ‌the‌ ‌sub-category,‌ ‌‘Biogas’‌ ‌is‌‌                             

green.‌ ‌This‌ ‌example‌ ‌might‌ ‌therefore‌ ‌represent‌ ‌a‌‌WWTP‌‌which‌‌is‌‌currently‌‌generating‌‌biogas‌‌via‌‌                           

anaerobic‌ ‌treatment‌ ‌of‌ ‌biosolids,‌ ‌but‌ ‌it‌ ‌is‌ ‌not‌ ‌utilizing‌ ‌the‌ ‌biogas.‌ ‌While‌ ‌it‌ ‌could‌ ‌mean‌ ‌that‌ ‌the‌‌                                 

biogas‌ ‌is‌ ‌being‌ ‌captured‌ ‌and‌ ‌transported‌ ‌off-site,‌ ‌the‌ ‌most‌ ‌likely‌ ‌case‌ ‌is‌ ‌that‌ ‌the‌ ‌biogas‌‌is‌‌being‌‌                                 

flared‌ ‌and‌ ‌not‌ ‌applied‌ ‌to‌ ‌any‌ ‌beneficial‌ ‌use.‌ ‌The‌ ‌yellow‌ ‌color‌ ‌indicates‌ ‌that‌ ‌there‌ ‌is‌ ‌potential‌ ‌to‌‌                                 

upgrade‌ ‌the‌ ‌facility‌ ‌with‌ ‌energy‌ ‌production‌ ‌infrastructure‌ ‌that‌ ‌would‌ ‌build‌ ‌upon‌ ‌overall‌ ‌capacity.‌ ‌ 

In‌ ‌the‌ ‌third‌ ‌section,‌ ‌the‌ ‌green‌ ‌color‌ ‌indicates‌ ‌that‌ ‌the‌ ‌site‌ ‌is‌ ‌on‌ ‌or‌ ‌near‌‌a‌‌landfill.‌ ‌‘Active’‌‌is‌‌also‌‌                                       

green‌‌which‌‌identifies‌‌an‌‌ongoing‌‌MSW‌‌dumping‌‌operation‌‌while‌‌‘closed’‌‌is‌‌yellow‌‌which‌‌suggests‌‌                           

that‌ ‌the‌ ‌landfill‌ ‌may‌ ‌be‌ ‌closed‌ ‌in‌ ‌the‌ ‌near‌ ‌future‌ ‌or‌ ‌its‌ ‌premature‌ ‌closure‌ ‌is‌ ‌being‌ ‌discussed.‌ ‌ 

Variation‌ ‌of‌ ‌feedstock‌ ‌ 

The‌‌most‌‌promising‌‌locations‌‌for‌‌circular‌‌biogas‌‌systems‌‌exhibit‌‌a‌‌series‌‌of‌‌locally‌‌available‌‌organic‌‌                             

feedstocks.‌ ‌Therefore,‌ ‌TABLE‌ ‌E,‌ ‌‘Variation‌ ‌of‌ ‌feedstock,’‌ ‌offers‌ ‌a‌ ‌checklist‌ ‌of‌ ‌currently‌ ‌available‌‌                         

and‌‌potentially‌‌available‌‌inputs‌‌to‌‌the‌‌biogas‌‌system.‌ ‌The‌‌five‌‌categorical‌‌types‌‌are‌‌referenced‌‌from‌‌                             

Hudson‌ ‌Valley‌ ‌Biogas’‌ ‌2020‌ ‌feedstock‌ ‌assessment‌ ‌and‌ ‌includes‌ ‌excess‌ ‌food‌ ‌waste,‌‌wood‌‌/‌‌yard‌‌                           

waste,‌ ‌invasive‌ ‌species,‌ ‌livestock‌ ‌manure,‌ ‌and‌ ‌perennial‌ ‌grasses.‌ ‌Biosolids‌‌have‌‌been‌‌excluded‌‌                       

from‌ ‌this‌ ‌list‌ ‌regarding‌ ‌the‌ ‌aforementioned‌ ‌concerns‌ ‌of‌ ‌potential‌ ‌inherent‌ ‌hazardous‌ ‌compounds.‌ ‌                       

With‌ ‌these‌ ‌systems,‌ ‌contamination‌ ‌of‌ ‌this‌ ‌nature‌ ‌should‌ ‌be‌ ‌strictly‌ ‌avoided‌ ‌so‌ ‌that‌ ‌the‌ ‌resulting‌‌                             

fertilizer‌ ‌and‌ ‌digestate‌ ‌byproducts‌‌can‌‌be‌‌applied‌‌to‌‌the‌‌agriculture‌‌sector‌‌without‌‌any‌‌concern‌‌for‌‌                             

potential‌ ‌harm.‌ ‌According‌ ‌to‌ ‌the‌ ‌2020‌ ‌assessment,‌ ‌co-digestion‌ ‌of‌‌multiple‌‌feedstocks‌‌can‌‌often‌‌                         

improve‌ ‌methane‌ ‌yields‌ ‌and‌ ‌promote‌ ‌a‌ ‌more‌ ‌resilient‌ ‌microbial‌ ‌environment.‌ ‌The‌ ‌color‌ ‌green‌‌                         

signifies‌‌that‌‌the‌‌feedstock‌‌is‌‌currently‌‌present‌‌at‌‌the‌‌site‌‌while‌‌yellow‌‌indicates‌‌that‌‌it‌‌may‌‌be‌‌locally‌‌                                   

available‌ ‌to‌ ‌incorporate.‌  ‌This‌ ‌chart‌ ‌therefore‌ ‌conveys‌ ‌the‌ ‌flexibility‌ ‌of‌ ‌input‌ ‌biomass‌ ‌feedstocks.‌ ‌ 

TABLE‌ ‌E:‌ ‌‌Anaerobic‌ ‌Digestion‌ ‌Feedstocks‌ ‌ 
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Variation‌ ‌of‌ ‌feedstock‌ ‌ 

Excess‌ ‌food‌ ‌waste‌ ‌  Wood‌ ‌/‌ ‌yard‌ ‌waste‌ ‌  Invasive‌ ‌species‌ ‌  Livestock‌ ‌manure‌ ‌  Perennial‌ ‌grasses‌ ‌ 



‌ 

Potential‌ ‌for‌ ‌pyrolysis‌ ‌ 

With‌ ‌many‌ ‌of‌ ‌the‌ ‌proposed‌ ‌designs,‌ ‌pyrolysis‌ ‌is‌ ‌offered‌ ‌as‌ ‌a‌ ‌solution‌ ‌to‌ ‌treat‌ ‌and‌ ‌destroy‌ ‌any‌‌                                 

potential‌ ‌substrate‌ ‌contamination‌ ‌as‌ ‌well‌ ‌as‌ ‌transform‌ ‌these‌ ‌organics‌ ‌into‌ ‌a‌ ‌series‌ ‌of‌ ‌beneficial‌‌                           

byproducts.‌ ‌TABLE‌ ‌F‌ ‌depicts‌ ‌the‌ ‌‘Pyrolysis‌ ‌&‌ ‌biochar’‌ ‌table‌ ‌with‌ ‌subcategories‌ ‌listed‌ ‌as‌‌                         

‘Biosolids,’‌‌‘Wood‌‌waste,’‌‌and‌‌‘Heat‌‌need.’‌ ‌None‌‌of‌‌the‌‌resulting‌‌proposals‌‌have‌‌the‌‌header‌‌marked‌‌                             

in‌ ‌green‌ ‌because‌ ‌this‌ ‌technology‌ ‌is‌ ‌not‌ ‌currently‌ ‌present‌ ‌at‌ ‌any‌ ‌of‌ ‌the‌ ‌examined‌ ‌sites.‌ ‌ 

When‌ ‌‘Biosolids’‌ ‌or‌ ‌‘Wood‌ ‌waste’‌ ‌is‌ ‌depicted‌ ‌with‌ ‌the‌ ‌color‌ ‌green,‌ ‌this‌ ‌pyrolysis‌ ‌feedstock‌ ‌is‌‌                             

currently‌ ‌passing‌ ‌through‌ ‌the‌ ‌proposed‌ ‌facility‌ ‌or‌‌processed‌‌on‌‌site‌‌with‌‌a‌‌corresponding‌‌quantity‌‌                           

that‌ ‌is‌ ‌over‌ ‌1,000‌ ‌tons‌ ‌per‌ ‌year.‌ ‌If‌ ‌this‌ ‌box‌ ‌is‌ ‌the‌ ‌color‌ ‌yellow,‌ ‌it‌ ‌could‌ ‌signify‌ ‌that‌ ‌sufficient‌‌                                     

quantities‌‌of‌‌this‌‌feedstock‌‌are‌‌available‌‌on‌‌a‌‌regional‌‌basis.‌ ‌With‌‌no‌‌color,‌‌there‌‌is‌‌not‌‌a‌‌significant‌‌                                   

enough‌‌volume‌‌of‌‌biosolids‌‌generated‌‌on‌‌a‌‌daily‌‌basis‌‌to‌‌warrant‌‌further‌‌investigation‌‌of‌‌a‌‌pyrolysis‌‌                               

solution.‌  ‌A‌ ‌site‌ ‌profile‌ ‌with‌ ‌this‌ ‌characteristic‌ ‌would‌ ‌have‌ ‌the‌ ‌‘pyrolysis‌ ‌&‌ ‌biochar’‌ ‌box‌ ‌with‌ ‌no‌ ‌color.‌ ‌ 

An‌ ‌important‌ ‌note‌ ‌is‌ ‌that‌ ‌in‌ ‌the‌ ‌case‌ ‌of‌ ‌wood‌ ‌waste‌ ‌generated‌ ‌by‌ ‌industries‌ ‌such‌ ‌as‌ ‌the‌‌                                 

construction‌ ‌sector,‌ ‌it‌ ‌may‌ ‌also‌‌be‌‌too‌‌contaminated‌‌with‌‌inorganic‌‌materials‌‌and‌‌compounds‌‌and‌‌                           

thus‌ ‌not‌ ‌represent‌ ‌a‌ ‌quality‌ ‌material‌ ‌for‌ ‌producing‌ ‌biochar.‌ ‌For‌ ‌instance,‌ ‌if‌ ‌the‌ ‌wood‌ ‌contains‌‌                             

screws‌ ‌and‌ ‌nails,‌ ‌these‌ ‌materials‌ ‌cannot‌ ‌be‌ ‌carbonized‌ ‌and‌ ‌would‌ ‌produce‌ ‌a‌‌contaminated‌‌char‌‌                           

that‌ ‌should‌ ‌be‌ ‌avoided.‌ ‌For‌‌this‌‌study,‌‌consideration‌‌of‌‌wood‌‌feedstock‌‌was‌‌only‌‌considered‌‌with‌‌                             

respect‌ ‌to‌ ‌branches‌ ‌and‌ ‌brush.‌ ‌However,‌ ‌several‌ ‌of‌ ‌the‌ ‌proposed‌ ‌facilities‌ ‌do‌ ‌manage‌ ‌general‌‌                           

wood‌‌waste,‌‌so‌‌more‌‌investigation‌‌of‌‌this‌‌potential‌‌pyrolysis‌‌feedstock‌‌would‌‌have‌‌to‌‌be‌‌conducted‌‌                             
in‌ ‌order‌ ‌to‌ ‌confidently‌ ‌recommend‌ ‌this‌ ‌beneficial‌ ‌technology.‌ ‌ 

TABLE‌ ‌F:‌‌ ‌Pyrolysis‌ ‌Potential‌‌ ‌  

Space‌ ‌to‌ ‌host‌ ‌the‌ ‌proposed‌ ‌system‌ ‌ 
The‌‌fourth‌‌chart,‌‌TABLE‌‌G,‌‌provides‌‌more‌‌insight‌‌into‌‌the‌‌amount‌‌of‌‌available‌‌and‌‌unused‌‌space‌‌at‌‌                                 

the‌‌proposed‌‌site.‌ ‌The‌‌three‌‌subcategories‌‌are,‌‌‘sufficient‌‌to‌‌support‌‌proposal,’‌‌‘space‌‌to‌‌scale-up‌‌                           

the‌‌proposed‌‌system‌‌with‌‌increased‌‌feedstock,’‌‌and‌‌‘available‌‌area‌‌to‌‌introduce‌‌innovative‌‌circular‌‌                         

economy‌ ‌initiatives.’‌ ‌As‌ ‌with‌ ‌the‌ ‌previous‌ ‌charts,‌ ‌each‌ ‌box‌ ‌is‌ ‌marked‌ ‌accordingly‌ ‌with‌ ‌the‌ ‌color‌‌                             

green‌‌to‌‌indicate‌‌‘yes’‌‌for‌‌the‌‌respective‌‌condition,‌‌yellow‌‌to‌‌indicate‌‌that‌‌the‌‌area‌‌has‌‌‘potential’‌‌for‌‌                                 

the‌ ‌respective‌ ‌condition,‌ ‌and‌ ‌left‌ ‌blank‌ ‌to‌ ‌suggest‌ ‌that‌ ‌the‌ ‌condition‌ ‌does‌ ‌not‌ ‌seem‌‌to‌‌be‌‌viable.‌ ‌                                 

For‌‌many‌‌of‌‌the‌‌proposals,‌‌satellite‌‌imagery‌‌was‌‌used‌‌to‌‌make‌‌this‌‌assessment,‌‌but‌‌for‌‌some‌‌of‌‌the‌‌                                   

sites,‌ ‌communication‌ ‌with‌ ‌on-site‌ ‌managers‌ ‌provided‌ ‌relevant‌ ‌insight‌ ‌to‌ ‌these‌ ‌parameters.‌ ‌ 

TABLE‌ ‌G:‌‌ ‌Space‌ ‌&‌ ‌Circular‌ ‌Economy‌ ‌(Area‌ ‌Overview)‌ ‌ 
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Pyrolysis‌ ‌&‌ ‌biochar‌ ‌ 

Biosolids‌ ‌  Wood‌ ‌waste‌ ‌  Heat‌ ‌need‌ ‌ 

Space‌ ‌to‌ ‌host‌ ‌the‌ ‌proposed‌ ‌system‌ ‌ 

Sufficient‌ ‌to‌ ‌support‌ ‌proposal‌ ‌  Space‌ ‌to‌ ‌scale-up‌ ‌the‌ ‌proposed‌‌ 
system‌ ‌with‌ ‌increased‌ ‌feedstock‌ ‌ 

Available‌ ‌area‌ ‌to‌ ‌introduce‌ ‌innovative‌‌ 
circular‌ ‌economy‌ ‌initiatives‌ ‌ 



‌ 

System‌ ‌design‌ ‌&‌ ‌conditions‌ ‌ 
The‌ ‌completed‌ ‌matrix‌ ‌analysis‌ ‌offers‌ ‌an‌ ‌outline‌ ‌to‌ ‌the‌ ‌variety‌ ‌of‌ ‌technological‌ ‌drawings‌ ‌and‌‌                           
configurations‌ ‌that‌ ‌can‌ ‌be‌ ‌explored‌ ‌with‌ ‌a‌ ‌circular‌‌biogas‌‌system.‌ ‌Provided‌‌that‌‌the‌‌intent‌‌of‌‌this‌‌                               

research‌ ‌is‌ ‌to‌ ‌offer‌ ‌solutions‌ ‌with‌ ‌biogas‌ ‌as‌ ‌the‌‌primary‌‌and‌‌central‌‌technology,‌‌a‌‌sample‌‌system‌‌                               

has‌‌been‌‌created‌‌and‌‌displayed‌‌as‌‌SYSTEM‌‌A‌‌to‌‌convey‌‌a‌‌generalization‌‌of‌‌this‌‌main‌‌process‌‌and‌                                 

flows‌‌involved‌‌in‌‌a‌‌stand-alone‌‌setup.‌ ‌This‌‌foundational‌‌design‌‌is‌‌present‌‌in‌‌all‌‌of‌‌the‌‌resulting‌‌site‌‌                                 

proposals‌ ‌and‌ ‌becomes‌ ‌more‌ ‌complex‌ ‌with‌ ‌higher‌ ‌availability‌ ‌of‌ ‌resources‌ ‌and‌ ‌existing‌‌                       

infrastructure.‌ ‌Following‌ ‌an‌ ‌explanation‌ ‌of‌ ‌the‌ ‌methodology‌ ‌behind‌ ‌SYSTEM‌ ‌A,‌ ‌a‌ ‌second,‌ ‌more‌‌                         

advanced‌ ‌system‌ ‌is‌ ‌presented‌ ‌with‌ ‌the‌ ‌integration‌ ‌of‌ ‌a‌ ‌pyrolysis‌ ‌process.‌ ‌This‌ ‌is‌ ‌an‌ ‌industrial‌‌                             
ecology‌ ‌approach‌ ‌which‌ ‌focuses‌ ‌on‌ ‌the‌ ‌synergistic‌ ‌qualities‌ ‌and‌ ‌attributes‌ ‌that‌ ‌multiple‌‌                       

technologies‌ ‌can‌ ‌benefit‌ ‌from‌ ‌within‌ ‌a‌ ‌circular‌ ‌system‌ ‌design.‌ ‌Through‌ ‌this‌ ‌form‌ ‌of‌ ‌analysis,‌‌                           

process‌ ‌inputs‌ ‌and‌ ‌outputs‌ ‌can‌ ‌be‌ ‌optimized‌ ‌within‌ ‌the‌ ‌facility‌ ‌boundaries‌ ‌of‌ ‌each‌ ‌proposal.‌ ‌ 

Anaerobic‌ ‌digestion‌ ‌system‌ ‌ 

‌ 
SYSTEM‌ ‌A:‌ ‌‌Anaerobic‌ ‌Digestion‌ ‌ 

The‌ ‌general‌ ‌biogas‌ ‌proposal‌ ‌has‌ ‌been‌ ‌designed‌ ‌using‌ ‌three‌ ‌basic‌ ‌elements;‌ ‌boxes‌ ‌represent‌‌                         

processes,‌ ‌arrows‌ ‌represent‌ ‌material‌ ‌flows,‌ ‌and‌ ‌the‌ ‌dashed‌ ‌line‌ ‌frames‌ ‌all‌ ‌of‌ ‌the‌ ‌activity‌ ‌which‌‌                             

would‌‌take‌‌place‌‌within‌‌the‌‌system‌‌boundary‌‌of‌‌the‌‌host‌‌facility.‌ ‌In‌‌SYSTEM‌‌A,‌‌‘Generation‌‌of‌‌Food‌‌                                 

&‌ ‌Wood‌ ‌Waste’‌ ‌is‌ ‌a‌ ‌process‌ ‌that‌ ‌takes‌ ‌places‌ ‌outside‌ ‌of‌ ‌the‌ ‌site‌ ‌location,‌ ‌and‌‌the‌‌border‌‌of‌‌this‌‌                                     

yellow‌‌box‌‌is‌‌solid‌‌which,‌‌for‌‌this‌‌report,‌‌indicates‌‌that‌‌it‌‌is‌‌an‌‌existing‌‌process.‌ ‌Biomass‌‌feedstock‌‌                                 
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‌ 
is‌ ‌imported‌ ‌through‌ ‌the‌ ‌facility’s‌ ‌system‌ ‌boundary‌ ‌with‌ ‌the‌ ‌corresponding‌ ‌flows‌ ‌represented‌ ‌by‌‌                         

yellow‌ ‌arrows‌ ‌which‌ ‌also‌ ‌indicate‌ ‌the‌ ‌direction‌ ‌of‌ ‌the‌ ‌material‌ ‌flow.‌ ‌This‌ ‌‘Biomass’‌ ‌feedstock‌ ‌is‌‌                             

assigned‌ ‌to‌ ‌the‌ ‌‘Anaerobic‌ ‌digestion’‌ ‌process‌ ‌as‌ ‌well‌ ‌as‌ ‌the‌ ‌‘Composting’‌ ‌process.‌ ‌In‌ ‌actuality,‌‌                           

‘food‌ ‌waste’‌ ‌and‌ ‌‘wood‌ ‌waste’‌ ‌should‌ ‌be‌‌separate‌‌from‌‌each‌‌other,‌‌and‌‌their‌‌distribution‌‌amongst‌‌                             

the‌ ‌two‌ ‌processes‌ ‌could‌ ‌be‌ ‌variable‌ ‌with‌ ‌different‌ ‌proportions‌ ‌based‌ ‌on‌ ‌a‌ ‌variety‌ ‌of‌ ‌parameters;‌‌                             

relative‌ ‌flow‌ ‌volumes,‌ ‌potential‌ ‌contamination,‌‌moisture‌‌content,‌‌etc.‌ ‌However,‌‌for‌‌the‌‌purpose‌‌of‌‌                         

providing‌ ‌a‌ ‌simplified‌ ‌overview‌ ‌of‌ ‌the‌ ‌design,‌ ‌generation‌ ‌of‌ ‌this‌ ‌biomass‌ ‌has‌ ‌been‌ ‌combined.‌ ‌ 

A‌‌brown‌‌flow‌‌arrow,‌‌labeled‌‌‘Digestate,’‌‌exists‌‌from‌‌the‌‌‘Anaerobic‌‌digestion’‌‌process‌‌and‌‌is‌‌directed‌‌                             

to‌‌the‌‌on-site‌‌‘Composting’‌‌process.‌ ‌The‌‌subsequent‌‌green‌‌arrow‌‌leaving‌‌this‌‌process,‌‌labeled‌‌as‌‌                           

‘Compost,’‌‌represents‌‌the‌‌final‌‌and‌‌cured‌‌compost‌‌product‌‌being‌‌exported‌‌from‌‌the‌‌facility,‌‌beyond‌‌                           

the‌‌system‌‌boundary,‌‌and‌‌applied‌‌to‌‌the‌‌‘Agricultural‌‌sector.”‌ ‌Similarly,‌‌an‌‌orange‌‌arrow‌‌exiting‌‌the‌‌                             

‘Anaerobic‌‌digester’‌‌displays‌‌the‌‌nitrogen-rich‌‌‘Fertilizer’‌‌effluent‌‌that‌‌is‌‌generated‌‌from‌‌the‌‌digestion‌‌                         

process.‌  ‌This‌ ‌liquid‌ ‌is‌ ‌also‌ ‌shown‌ ‌to‌ ‌leave‌ ‌the‌ ‌system‌ ‌and‌ ‌be‌ ‌applied‌ ‌to‌ ‌the‌ ‌‘Agricultural‌ ‌sector.’‌ ‌ 

The‌ ‌third‌ ‌product‌ ‌of‌ ‌the‌ ‌‘Anaerobic‌ ‌digestion’‌ ‌process‌ ‌is‌ ‌the‌ ‌‘Biogas’‌ ‌which‌‌is‌‌represented‌‌by‌‌the‌‌                               
pink‌ ‌arrow‌ ‌and‌ ‌applied‌ ‌to‌ ‌an‌ ‌‘Electric‌ ‌generator.’‌ ‌Due‌ ‌to‌‌the‌‌small‌‌volumes‌‌of‌‌biogas‌‌associated‌‌                               

with‌ ‌these‌ ‌initial‌ ‌proposals,‌ ‌the‌ ‌most‌ ‌economical‌ ‌opportunity‌ ‌is‌ ‌to‌ ‌combust‌ ‌the‌ ‌methane‌ ‌in‌ ‌an‌‌                             

electrical‌ ‌generator‌ ‌and‌ ‌apply‌ ‌the‌ ‌resulting‌ ‌‘Electricity’‌ ‌to‌ ‌the‌ ‌parasitic‌ ‌load‌ ‌requirement‌ ‌of‌ ‌the‌‌                           

‘ANaerobic‌‌digester’‌‌as‌‌well‌‌as‌‌‘On-site‌‌operations.’‌ ‌Any‌‌overflow‌‌of‌‌‘Electricity‌‌production’‌‌is‌‌then‌‌                           

sold‌ ‌back‌ ‌to‌ ‌the‌ ‌‘Electric‌ ‌utility,’‌ ‌which‌ ‌is‌ ‌outside‌ ‌the‌ ‌system,‌ ‌and‌ ‌therefore‌ ‌exported.‌ ‌ 

Another‌‌attribute‌‌to‌‌note‌‌is‌‌the‌‌outline‌‌style‌‌of‌‌each‌‌process‌‌which‌‌is‌‌unique‌‌to‌‌the‌‌presentations‌‌in‌‌                                   

this‌ ‌report.‌ ‌Three‌ ‌different‌ ‌varieties‌ ‌are‌ ‌presented‌ ‌in‌ ‌the‌ ‌fashion‌ ‌of‌ ‌solid,‌ ‌dashed,‌ ‌and‌ ‌dotted.‌ ‌                             

Processes‌‌that‌‌are‌‌currently‌‌established‌‌and‌‌operational‌‌have‌‌been‌‌assigned‌‌a‌‌solid‌‌border.‌ ‌In‌‌the‌‌                             

case‌ ‌of‌ ‌SYSTEM‌ ‌A,‌ ‌the‌ ‌‘Composting’‌ ‌process‌ ‌is‌ ‌one‌ ‌example‌ ‌which‌ ‌exhibits‌ ‌this‌ ‌attribute‌ ‌and‌‌                             

implies‌‌that‌‌the‌‌site‌‌location‌‌is‌‌actively‌‌creating‌‌compost.‌ ‌Meanwhile,‌‌the‌‌dashed‌‌border‌‌is‌‌apparent‌‌                             

around‌ ‌the‌ ‌‘Anaerobic‌ ‌digestion’‌ ‌process‌ ‌and‌ ‌indicates‌ ‌that‌ ‌this‌ ‌is‌ ‌proposed‌ ‌infrastructure.‌ ‌The‌‌                         

large‌ ‌dashes‌ ‌mean‌ ‌that‌ ‌it‌ ‌should‌ ‌be‌ ‌considered‌ ‌a‌ ‌priority‌ ‌installation‌ ‌when‌ ‌seeking‌‌to‌‌implement‌‌                             

some‌ ‌of‌ ‌the‌ ‌more‌ ‌complex‌‌designs.‌ ‌Since‌‌the‌‌biogas‌‌production‌‌process‌‌is‌‌the‌‌central‌‌feature‌‌to‌‌                               

these‌ ‌designs,‌ ‌all‌ ‌of‌ ‌the‌ ‌digester‌ ‌and‌ ‌electricity‌ ‌processes‌ ‌have‌ ‌been‌ ‌assigned‌ ‌this‌ ‌dashed‌ ‌border.‌ ‌ 

Processes‌‌with‌‌the‌‌dotted‌‌border‌‌should‌‌be‌‌considered‌‌as‌‌secondary‌‌system‌‌components‌‌that‌‌can‌‌                           

be‌ ‌implemented‌ ‌subsequent‌ ‌to‌ ‌the‌ ‌prioritized‌ ‌infrastructure.‌ ‌In‌ ‌SYSTEM‌ ‌A,‌ ‌the‌ ‌‘Water‌ ‌Chestnut‌‌                         

Harvesting’‌ ‌is‌ ‌an‌ ‌example‌ ‌of‌ ‌this‌ ‌characterization‌ ‌regardless‌ ‌of‌ ‌its‌ ‌position‌ ‌outside‌ ‌of‌‌the‌‌system‌‌                             

boundary.‌ ‌This‌‌marking‌‌would‌‌indicate‌‌that‌‌this‌‌particular‌‌invasive‌‌species‌‌is‌‌in‌‌nearby‌‌proximity‌‌to‌‌                             

the‌‌proposed‌‌site‌‌location,‌‌but‌‌there‌‌is‌‌no‌‌available‌‌method‌‌to‌‌harvest‌‌the‌‌biomass.‌ ‌However,‌‌this‌‌                               

harvesting‌ ‌process‌ ‌would‌ ‌receive‌ ‌a‌ ‌dashed‌ ‌border‌ ‌if,‌ ‌for‌ ‌instance,‌ ‌a‌ ‌local‌ ‌community‌ ‌is‌ ‌in‌‌                             

possession‌ ‌of‌ ‌water‌ ‌chestnut‌ ‌harvesting‌ ‌machinery‌ ‌that‌ ‌could‌ ‌potentially‌ ‌be‌‌made‌‌available‌‌for‌‌a‌‌                           

biomass‌ ‌collection‌ ‌operation.‌  ‌Clearly,‌ ‌each‌ ‌scenario‌ ‌will‌ ‌receive‌ ‌a‌ ‌unique‌ ‌interpretation.‌ ‌ 
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Anaerobic‌ ‌digestion‌ ‌&‌ ‌biosolid‌ ‌pyrolysis‌ ‌system‌ ‌ 

Some‌ ‌WWTPs‌ ‌use‌ ‌anaerobic‌ ‌digestion‌ ‌as‌ ‌a‌ ‌method‌ ‌of‌ ‌treating‌ ‌biosolids‌ ‌which,‌ ‌as‌ ‌previously‌‌                           

reviewed,‌ ‌represents‌ ‌one‌ ‌pathway‌ ‌to‌ ‌eliminating‌ ‌potential‌ ‌vector‌ ‌pathogens.‌ ‌However,‌‌given‌‌the‌‌                       

constant‌ ‌concern‌ ‌of‌ ‌hazardous‌ ‌compound‌ ‌contaminants‌ ‌that‌ ‌can‌ ‌be‌ ‌present‌ ‌in‌ ‌these‌ ‌biosolids,‌‌                         

which‌ ‌are‌ ‌not‌ ‌destroyed‌ ‌through‌ ‌anaerobic‌ ‌digestion,‌ ‌the‌ ‌safest‌ ‌pathway‌ ‌is‌ ‌to‌ ‌not‌ ‌include‌ ‌this‌‌                             

resource‌‌as‌‌a‌‌feedstock‌‌with‌‌any‌‌co-digestion‌‌opportunities.‌ ‌To‌‌do‌‌so‌‌would‌‌risk‌‌the‌‌contamination‌‌                             

of‌‌other‌‌hazardous-free‌‌waste‌‌streams‌‌and‌‌the‌‌resulting‌‌digestate.‌ ‌Therefore,‌‌any‌‌opportunities‌‌to‌‌                         
include‌ ‌biosolids‌ ‌in‌ ‌the‌ ‌production‌ ‌cycle‌ ‌is‌ ‌always‌ ‌accompanied‌ ‌by‌ ‌a‌ ‌‘Pyrolysis’‌ ‌process.‌ ‌As‌‌                           

previously‌‌reviewed,‌‌pyrolysis‌‌above‌‌1,300‌‌degrees‌‌F‌‌(~700‌‌degrees‌‌C)‌‌has‌‌been‌‌shown‌‌to‌‌destroy‌‌                             

all‌ ‌of‌ ‌these‌ ‌potential‌ ‌contaminants.‌ ‌ 

In‌ ‌SYSTEM‌ ‌B,‌ ‌the‌ ‌two‌ ‌byproducts‌ ‌of‌ ‌the‌ ‌‘Pyrolysis‌ ‌process’‌ ‌are‌ ‌‘Char’‌ ‌and‌ ‌‘Heat.’‌ ‌Some‌‌of‌‌the‌‌                                 

‘Char’‌ ‌is‌‌directed‌‌to‌‌‘Anaerobic‌‌digestion,’‌‌more‌‌‘Char’‌‌is‌‌incorporated‌‌into‌‌‘Composting,’‌‌and‌‌most‌‌                           

of‌‌the‌‌‘Char’‌‌is‌‌exported‌‌to‌‌a‌‌‘Biochar‌‌market.’‌ ‌The‌‌‘Biochar‌‌market’‌‌has‌‌a‌‌dashed‌‌outline‌‌indicating‌‌                                 

the‌ ‌lack‌ ‌of‌ ‌a‌ ‌regional‌ ‌market‌ ‌for‌ ‌this‌ ‌product.‌ ‌This‌ ‌is‌ ‌the‌ ‌case‌ ‌for‌ ‌each‌ ‌of‌ ‌the‌ ‌proposals‌ ‌that‌‌                                     

produce‌‌char‌‌from‌‌biosolids‌‌because‌‌there‌‌doesn’t‌‌appear‌‌to‌‌be‌‌precedence‌‌for‌‌this‌‌material‌‌in‌‌the‌‌                               

greater‌‌Hudson‌‌Valley.‌ ‌However,‌‌with‌‌the‌‌development,‌‌adaptation,‌‌and‌‌scaling‌‌of‌‌these‌‌systems,‌‌                         

there‌‌is‌‌an‌‌opportunity‌‌to‌‌introduce‌‌this‌‌product‌‌as‌‌long‌‌as‌‌relevant‌‌information,‌‌regarding‌‌use‌‌and‌‌                               

education,‌ ‌accompanies‌ ‌a‌ ‌go-to-market‌ ‌strategy.‌ ‌ 

SYSTEM‌ ‌B:‌ ‌‌Anaerobic‌ ‌Digestion‌ ‌&‌ ‌Biosolid‌ ‌Pyrolysis‌ ‌ 

‌  CIRCULAR‌ ‌BIOGAS‌ ‌SYSTEMS‌ ‌FOR‌ ‌NEW‌ ‌YORK’S‌ ‌GREATER‌ ‌HUDSON‌ ‌VALLEY‌ ‌|‌ ‌SEPTEMBER‌ ‌2021‌ 31‌ ‌ 



‌ 
One‌‌other‌‌aspect‌‌of‌‌SYSTEM‌‌B‌‌which‌‌requires‌‌further‌‌elaboration‌‌is‌‌the‌‌‘Biosolids‌‌drying’‌‌process.‌ ‌                             

Generally,‌ ‌drying‌ ‌is‌ ‌included‌ ‌with‌ ‌‘Pyrolysis’‌ ‌as‌ ‌the‌ ‌‘Heat’‌ ‌that‌ ‌is‌ ‌generated‌ ‌through‌ ‌the‌‌                           

pressurization‌ ‌is‌ ‌applied‌ ‌to‌ ‌feedstock‌ ‌to‌ ‌evaporate‌ ‌its‌ ‌inherent‌ ‌water‌ ‌content.‌ ‌According‌ ‌to‌ ‌the‌‌                           

specifications‌ ‌of‌ ‌several‌ ‌manufacturers,‌ ‌the‌ ‌threshold‌ ‌for‌ ‌a‌ ‌conducive‌ ‌operation‌ ‌is‌ ‌approximately‌‌                       

25%‌ ‌moisture‌ ‌content.‌ ‌As‌ ‌long‌ ‌as‌ ‌the‌ ‌solids‌ ‌portion‌ ‌is‌ ‌above‌ ‌this‌ ‌threshold,‌ ‌the‌ ‌process‌ ‌is‌‌                               

self-sustaining‌‌and‌‌excess‌‌heat‌‌is‌‌available‌‌for‌‌other‌‌on-site‌‌beneficial‌‌applications.‌ ‌If‌‌this‌‌threshold‌‌                           

is‌‌not‌‌met,‌‌then‌‌pyrolysis‌‌may‌‌not‌‌be‌‌conducive‌‌for‌‌the‌‌proposal‌‌and‌‌some‌‌pre-drying‌‌technologies‌‌                               

would‌‌be‌‌necessary‌‌to‌‌justify‌‌this‌‌technology.‌ ‌When‌‌adding‌‌these‌‌aforementioned‌‌components,‌‌the‌‌                         

resulting‌ ‌depiction‌ ‌can‌ ‌become‌ ‌visually‌ ‌confusing‌ ‌and‌ ‌congested.‌ ‌Therefore,‌‌this‌‌pre-processing‌‌                     

has‌ ‌been‌ ‌excluded‌ ‌and‌ ‌should‌ ‌be‌ ‌assumed‌ ‌to‌ ‌be‌ ‌inherent‌ ‌to‌ ‌the‌ ‌‘Pyrolysis’‌ ‌process.‌ ‌Further‌‌                             

elaboration‌ ‌on‌ ‌this‌ ‌aspect‌ ‌is‌ ‌reviewed‌ ‌in‌ ‌the‌ ‌discussion‌ ‌section‌ ‌of‌ ‌this‌ ‌publication.‌ ‌ 

‌ 
For‌‌all‌‌of‌‌the‌‌presented‌‌systems,‌‌the‌‌thickness‌‌of‌‌the‌‌lines‌‌provides‌‌some‌‌general‌‌indication‌‌of‌‌the‌‌                                 

flow‌ ‌volumes‌ ‌relative‌ ‌to‌ ‌each‌ ‌other.‌ ‌However,‌‌the‌‌proportional‌‌sizes‌‌do‌‌not‌‌serve‌‌as‌‌an‌‌accurate‌‌                               

representation‌‌of‌‌the‌‌amount‌‌of‌‌material‌‌moving‌‌between‌‌each‌‌process.‌ ‌Rather,‌‌their‌‌thickness‌‌has‌‌                           

been‌‌chosen‌‌to‌‌provide‌‌some‌‌proportional‌‌insight‌‌relevant‌‌to‌‌flows‌‌of‌‌different‌‌color‌‌in‌‌the‌‌system‌‌as‌‌                                 

well‌ ‌as‌ ‌preference‌ ‌for‌‌the‌‌allocation‌‌of‌‌material‌‌flow‌‌from‌‌one‌‌stream‌‌which‌‌is‌‌divided‌‌into‌‌several‌‌                                 

additional‌ ‌processes.‌ ‌An‌‌example‌‌of‌‌this‌‌relative‌‌thickness‌‌is‌‌most‌‌apparent‌‌with‌‌the‌‌black‌‌‘Char’‌‌                             

flow‌ ‌which‌ ‌emanates‌ ‌from‌ ‌the‌ ‌‘Pyrolysis’‌ ‌process;‌ ‌a‌ ‌small‌ ‌portion‌ ‌is‌ ‌added‌ ‌to‌ ‌the‌ ‌‘Anaerobic‌‌                             
digestion’‌‌process,‌‌a‌‌larger‌‌portion‌‌is‌‌added‌‌to‌‌the‌‌‘Composting’‌‌process,‌‌and‌‌the‌‌majority‌‌ends‌‌up‌‌                               

leaving‌ ‌the‌ ‌system‌ ‌boundary‌ ‌as‌ ‌an‌ ‌export‌ ‌to‌ ‌the‌ ‌biosolids‌ ‌‘Biochar‌ ‌market.’‌ ‌ 

Environmental‌ ‌justice‌ ‌regions‌ ‌ 
The‌ ‌United‌ ‌States‌ ‌has‌ ‌recently‌ ‌increased‌‌cultural‌‌attention‌‌to‌‌environmental‌‌justice‌‌initiatives‌‌with‌‌                         

aspects‌ ‌relevant‌ ‌to‌ ‌sustainability‌ ‌and‌ ‌climate‌ ‌change‌ ‌mitigation.‌ ‌NYS‌ ‌has‌ ‌responded‌ ‌to‌ ‌this‌‌                         

heightened‌‌awareness‌‌by‌‌producing‌‌‌a‌‌set‌‌of‌‌maps‌‌with‌‌geospatial‌‌information‌‌system‌‌(GIS)‌‌data‌‌                           
sets‌‌that‌‌identify‌‌potential‌‌environmental‌‌justice‌‌areas‌‌with‌‌details‌‌that‌‌extend‌‌to‌‌the‌‌local‌‌level.‌ ‌                             
This‌ ‌NYS‌ ‌initiative‌ ‌is‌ ‌outlined‌ ‌by‌ ‌the‌ ‌‌DEC‌ ‌Commissioner‌ ‌Policy‌ ‌29‌ ‌on‌‌Environmental‌‌Justice‌‌                           

and‌ ‌Permitting‌ ‌(CP-29),‌ ‌and‌ ‌it‌ ‌recognizes‌ ‌potential‌ ‌areas‌ ‌with‌ ‌block‌ ‌groups‌ ‌of‌ ‌250‌ ‌to‌ ‌500‌‌                             
households,‌‌identified‌‌by‌‌the‌‌US‌‌Census,‌‌which‌‌have‌‌populations‌‌that‌‌meet‌‌or‌‌exceed‌‌at‌‌least‌‌                             

one‌‌of‌‌the‌‌following‌‌statistical‌‌thresholds;‌ ‌1)‌‌At‌‌least‌‌51.1%‌‌of‌‌the‌‌population‌‌in‌‌an‌‌urban‌‌area‌‌                                 
reports‌‌themselves‌‌to‌‌be‌‌members‌‌of‌‌minority‌‌groups;‌‌or,‌‌2)‌‌33.8%‌‌or‌‌more‌‌of‌‌the‌‌population‌‌in‌‌                                 

a‌‌rural‌‌area‌‌reports‌‌themselves‌‌to‌‌be‌‌members‌‌of‌‌minority‌‌groups;‌‌or‌‌3)‌‌at‌‌least‌‌23.59%‌‌of‌‌the‌‌                                   
population‌ ‌in‌ ‌an‌ ‌urban‌ ‌or‌ ‌rural‌ ‌area‌‌have‌‌household‌‌incomes‌‌below‌‌the‌‌federal‌‌poverty‌‌level.‌ ‌                             

(The‌‌federal‌‌poverty‌‌level‌‌and‌‌urban/rural‌‌designations‌‌for‌‌census‌‌block‌‌groups‌‌are‌‌established‌‌                         
by‌ ‌the‌ ‌U.S.‌ ‌Census‌ ‌Bureau‌ ‌and‌ ‌can‌ ‌be‌ ‌further‌ ‌explored‌ ‌in‌ ‌CP-29.)‌ ‌With‌‌each‌‌proposal,‌‌the‌‌                               
nearby‌‌identified‌‌environmental‌‌justice‌‌regions‌‌have‌‌been‌‌shown‌‌so‌‌that‌‌implementation‌‌of‌‌this‌‌                         

regional‌ ‌initiative‌ ‌can‌ ‌be‌ ‌designed‌ ‌to‌ ‌integrate‌ ‌with‌ ‌these‌ ‌respective‌ ‌areas‌ ‌and‌ ‌communities.‌ ‌ 
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Building‌ ‌regional‌ ‌capacity‌ ‌ 

In‌‌an‌‌effort‌‌to‌‌maximize‌‌program‌‌effectiveness‌‌and‌‌long-term‌‌resiliency,‌‌a‌‌list‌‌of‌‌relevant‌‌stakeholder‌‌                             

organizations‌ ‌has‌ ‌been‌ ‌included‌ ‌with‌ ‌each‌ ‌proposal.‌ ‌These‌ ‌results‌ ‌are‌ ‌presented‌ ‌in‌ ‌two‌‌                         
categories.‌ ‌A‌‌‘General’‌‌listing‌‌representing‌‌regional‌‌groups‌‌and‌‌organizations‌‌is‌‌the‌‌same‌‌for‌‌every‌‌                           

proposal‌ ‌and‌ ‌has‌ ‌been‌‌selectively‌‌generated‌‌throughout‌‌the‌‌general‌‌research‌‌for‌‌this‌‌report.‌ ‌The‌‌                           

‘Specific’‌ ‌classification‌ ‌represents‌ ‌groups‌ ‌and‌ ‌associations‌ ‌that‌ ‌are‌ ‌more‌ ‌unique‌ ‌to‌ ‌the‌ ‌particular‌‌                         

proposal.‌ ‌The‌ ‌combination‌ ‌of‌ ‌these‌ ‌two‌ ‌classifications‌ ‌is‌ ‌intended‌ ‌to‌ ‌effectively‌ ‌build‌ ‌capacity‌‌                         

throughout‌ ‌the‌‌Hudson‌‌Valley‌‌and‌‌connect‌‌with‌‌niche‌‌environments‌‌within‌‌each‌‌respective‌‌county.‌ ‌                         

These‌ ‌listings‌ ‌do‌ ‌not‌ ‌indicate‌ ‌respective‌ ‌organization‌ ‌support‌ ‌for‌ ‌the‌ ‌proposal‌ ‌or‌ ‌any‌ ‌related‌‌                           

endeavors,‌ ‌however,‌ ‌upon‌ ‌pursuing‌ ‌implementation,‌ ‌collaborative‌ ‌arrangements‌ ‌should‌ ‌be‌‌                 
investigated‌ ‌and‌ ‌sought‌ ‌after‌ ‌with‌ ‌these‌ ‌groups‌ ‌to‌‌facilitate‌‌a‌‌collaborative‌‌initiative.‌ ‌For‌‌many‌‌of‌‌                             

the‌ ‌listed‌ ‌groups,‌ ‌involvement‌‌with‌‌these‌‌Hudson‌‌Valley‌‌Biogas‌‌initiatives‌‌would‌‌include‌‌a‌‌general‌‌                           

awareness,‌ ‌oversight,‌ ‌and‌ ‌communicative‌ ‌support‌ ‌effort‌ ‌of‌ ‌the‌ ‌circular‌ ‌economy‌ ‌themes.‌ ‌                     

Meanwhile,‌ ‌other‌ ‌stakeholders‌ ‌could‌ ‌be‌ ‌much‌ ‌more‌ ‌involved‌ ‌based‌ ‌on‌ ‌their‌ ‌respective‌ ‌resources.‌ ‌ 

General‌ ‌stakeholders‌ ‌ 

One‌ ‌of‌ ‌the‌ ‌primary‌ ‌agencies‌ ‌included‌ ‌in‌ ‌the‌ ‌‘General’‌ ‌listing‌ ‌includes‌ ‌the‌ ‌New‌ ‌York‌ ‌State‌                             

Department‌‌of‌‌Environmental‌‌Conservation‌‌(NYS‌‌DEC)‌‌as‌‌an‌‌overseeing‌‌regulatory‌‌and‌‌permitting‌‌                       

agency‌‌for‌‌the‌‌state.‌ ‌This‌‌government‌‌agency‌‌is‌‌responsible‌‌for‌‌monitoring‌‌activities‌‌such‌‌as‌‌water‌‌                             

discharge‌‌and‌‌waste‌‌management‌‌which‌‌is‌‌analogous‌‌to‌‌their‌‌oversight‌‌role‌‌of‌‌WWTPs‌‌,‌‌recycling‌‌                             

facilities,‌‌and‌‌related‌‌permitting.‌ ‌There‌‌are‌‌a‌‌variety‌‌of‌‌internal‌‌departments‌‌within‌‌this‌‌organization‌‌                           

that‌ ‌are‌ ‌individually‌ ‌relevant‌ ‌to‌ ‌these‌ ‌proposals‌ ‌and‌ ‌are‌ ‌listed‌ ‌accordingly;‌ ‌Division‌ ‌of‌ ‌Materials‌‌                           

Management,‌ ‌Office‌ ‌of‌ ‌Invasive‌ ‌Species‌ ‌Coordination,‌ ‌Environmental‌ ‌Permits,‌ ‌and‌ ‌Climate‌‌                   

Change.‌ ‌General‌‌insight‌‌into‌‌this‌‌collection‌‌of‌‌departments‌‌has‌‌been‌‌sourced‌‌from‌‌the‌‌NY‌‌DEC’s‌‌                             

website‌ ‌which‌ ‌can‌ ‌be‌ ‌explored‌ ‌further‌ ‌through‌ ‌the‌ ‌respective‌ ‌web‌ ‌links‌ ‌provided‌ ‌in‌ ‌TABLE_.‌ ‌ 

Other‌ ‌organizations‌ ‌included‌ ‌in‌‌the‌‌‘General’‌‌list‌‌of‌‌stakeholders‌‌include‌‌research‌‌and‌‌educational‌‌                         

institutions‌ ‌such‌ ‌as‌ ‌the‌ ‌New‌ ‌York‌ ‌State‌ ‌Pollution‌ ‌Prevention‌ ‌Institute,‌ ‌or‌ ‌NYSP2I,‌ ‌which‌ ‌as‌‌                           

previously‌‌described,‌‌has‌‌served‌‌as‌‌the‌‌primary‌‌data‌‌source‌‌for‌‌identifying‌‌the‌‌distribution‌‌of‌‌excess‌‌                             

food‌ ‌waste‌ ‌generation.‌ ‌Based‌ ‌on‌ ‌this‌ ‌organization's‌ ‌mission‌ ‌and‌ ‌services,‌ ‌it‌ ‌could‌ ‌serve‌ ‌an‌‌                           

environmental‌ ‌oversight‌ ‌role‌ ‌which‌ ‌would‌ ‌include‌ ‌generating‌ ‌quantifiable‌ ‌metrics‌ ‌from‌ ‌methods‌‌                     
such‌ ‌as‌ ‌life‌ ‌cycle‌ ‌assessment‌ ‌(LCA)‌ ‌and‌ ‌risk‌ ‌analysis.‌ ‌NYSP2I‌‌could‌‌also‌‌help‌‌with‌‌the‌‌regional‌                               

distribution‌‌of‌‌educational‌‌materials‌‌related‌‌to‌‌aspects‌‌of‌‌technology‌‌and‌‌beneficial‌‌use.‌ ‌Additional‌‌                         

regional‌ ‌groups‌ ‌such‌ ‌as‌ ‌Sustainable‌ ‌Hudson‌ ‌Valley‌ ‌and‌ ‌the‌ ‌Hudson‌ ‌Valley‌ ‌Regional‌ ‌Council‌‌                         

(HVRC)‌ ‌have‌ ‌also‌‌been‌‌added‌‌due‌‌to‌‌their‌‌strong‌‌community‌‌presence‌‌and‌‌variety‌‌of‌‌progressive‌‌                             

initiatives.‌ ‌Other‌ ‌associations‌ ‌include‌ ‌the‌ ‌American‌ ‌Biogas‌ ‌Council‌ ‌(ABA),‌ ‌International‌ ‌Biochar‌‌                     

Initiative,‌ ‌and‌ ‌World‌ ‌Biogas‌ ‌Association‌ ‌(WBA).‌ ‌ 
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Specific‌ ‌stakeholders‌ ‌ 

Beyond‌ ‌the‌ ‌host‌ ‌municipalities‌ ‌and‌ ‌facilities,‌ ‌there‌ ‌are‌ ‌several‌ ‌stakeholders‌ ‌which‌ ‌are‌ ‌unique‌ ‌to‌‌                           

each‌ ‌proposal‌ ‌which‌ ‌can‌‌be‌‌categorically‌‌presented.‌ ‌Land‌‌conservancy‌‌groups‌‌&‌‌Land‌‌Trust‌‌can‌‌                           

play‌ ‌an‌ ‌important‌ ‌role‌ ‌in‌ ‌establishing‌ ‌best‌ ‌use‌ ‌practices‌ ‌for‌ ‌the‌ ‌system‌ ‌byproducts.‌ ‌Also,‌ ‌the‌‌                             

collective‌ ‌Cornell‌ ‌Cooperative‌ ‌Extensions,‌ ‌which‌ ‌have‌ ‌offices‌ ‌in‌ ‌each‌ ‌respective‌ ‌NY‌ ‌county,‌ ‌are‌‌                         

integrated‌ ‌with‌ ‌the‌ ‌farming‌ ‌and‌ ‌recycling‌ ‌aspects‌ ‌of‌ ‌each‌ ‌region.‌ ‌They‌ ‌can‌ ‌work‌ ‌with‌ ‌the‌ ‌land‌‌                               
organizations‌‌and‌‌play‌‌a‌‌leading‌‌role‌‌in‌‌helping‌‌to‌‌educate‌‌relevant‌‌sectors‌‌and‌‌markets‌‌about‌‌the‌‌                               

benefits‌ ‌of‌ ‌the‌ ‌system’s‌ ‌nutrient‌ ‌rich‌ ‌byproducts‌ ‌which‌ ‌are‌ ‌potential‌ ‌substitutes‌ ‌for‌ ‌synthetic‌                         

solutions‌ ‌that‌ ‌are‌ ‌otherwise‌ ‌being‌ ‌imported‌ ‌into‌ ‌our‌ ‌local‌ ‌ecosystems.‌ ‌ 

There‌ ‌are‌ ‌also‌ ‌many‌ ‌universities‌ ‌which‌ ‌need‌ ‌to‌ ‌find‌ ‌solutions‌ ‌for‌ ‌their‌ ‌excess‌ ‌food‌ ‌waste‌ ‌in‌ ‌the‌‌                                 

coming‌ ‌year‌ ‌as‌ ‌mandated‌ ‌by‌ ‌Excess‌ ‌Food‌ ‌Waste‌ ‌legislation.‌ ‌Therefore,‌ ‌these‌ ‌establishments‌‌                       

which‌‌are‌‌within‌‌the‌‌25-mile‌‌radius‌‌of‌‌the‌‌proposed‌‌project‌‌location‌‌would‌‌be‌‌required‌‌to‌‌divert‌‌this‌‌                                 

waste‌ ‌stream.‌ ‌In‌ ‌addition,‌ ‌nearby‌ ‌concentrated‌ ‌animal‌ ‌feeding‌ ‌areas‌ ‌have‌ ‌been‌ ‌included‌ ‌as‌ ‌a‌‌                           

potential‌‌source‌‌of‌‌manure‌‌feedstock‌‌that‌‌can‌‌be‌‌used‌‌for‌‌co-digestion.‌ ‌While‌‌this‌‌category‌‌typically‌‌                             

refers‌ ‌to‌ ‌dairy‌ ‌cows,‌ ‌the‌ ‌Hudson‌ ‌Valley‌ ‌is‌ ‌home‌ ‌to‌ ‌a‌ ‌series‌ ‌of‌ ‌conducive‌ ‌horse‌ ‌feeding‌ ‌facilities.‌ ‌ 

Stakeholder‌ ‌summary‌ ‌table‌ ‌ 

TABLE‌ ‌H‌‌shows‌‌how‌‌these‌‌‘General’‌‌and‌‌‘Specific‌‌stakeholders‌‌are‌‌displayed‌‌with‌‌each‌‌proposal.‌ ‌                           

All‌‌of‌‌the‌‌organizations‌‌in‌‌the‌‌column‌‌on‌‌the‌‌left‌‌remain‌‌consistent‌‌throughout‌‌the‌‌10‌‌sites‌‌while‌‌the‌‌                                   

column‌ ‌on‌ ‌the‌ ‌right‌ ‌will‌ ‌change‌ ‌according‌ ‌to‌ ‌the‌ ‌particular‌ ‌organizations‌ ‌unique‌ ‌to‌ ‌the‌ ‌proposal.‌ ‌ 

TABLE‌ ‌H:‌ ‌‌Stakeholder‌ ‌Summary‌ ‌Table‌ ‌ 
‌ 
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GENERAL‌ ‌  SPECIFIC‌ ‌ 

New‌ ‌York‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation:‌ ‌ 
     ‌‌Division‌ ‌of‌ ‌Materials‌ ‌Management‌ ‌ 
     ‌‌Climate‌ ‌Change‌ ‌ 
     ‌‌Invasive‌ ‌Species‌ ‌Council‌ ‌&‌ ‌Advisory‌ ‌Committee‌ ‌ 
‌ 

US‌ ‌Army‌ ‌Corps‌ ‌of‌ ‌Engineers‌ ‌(USACE)‌ ‌ 
‌ 

Research‌ ‌&‌ ‌Educational‌ ‌Institutions:‌ ‌ 
     ‌‌NYS‌ ‌Pollution‌ ‌Prevention‌ ‌Institute‌ ‌(NYSP2I)‌ ‌ 
     ‌‌NYS‌ ‌Energy‌ ‌Research‌ ‌&‌ ‌Development‌ ‌Authority‌ ‌(NYSERDA)‌ ‌ 
     ‌‌Cornell‌ ‌Waste‌ ‌Management‌ ‌Institute‌ ‌(Cornell‌ ‌University)‌ ‌ 
     ‌‌C-Change‌ ‌(Iowa‌ ‌State‌ ‌University)‌ ‌ 
     ‌‌Ithaka‌ ‌Institute‌ ‌for‌ ‌carbon‌ ‌intelligence‌ ‌ 
     ‌‌Cary‌ ‌Institute‌ ‌ 
‌ 

Regional‌ ‌Organizations:‌ ‌ 
     ‌‌Sustainable‌ ‌Hudson‌ ‌Valley‌ ‌ 
     ‌‌Hudson‌ ‌Valley‌ ‌Regional‌ ‌Council‌ ‌ 
‌ 

Associations:‌ ‌ 
     ‌‌American‌ ‌Biogas‌ ‌Council‌ ‌ 
     ‌‌International‌ ‌Biochar‌ ‌Initiative‌ ‌ 
     ‌‌World‌ ‌Biogas‌ ‌Association‌ ‌ 

‌ 
‌ 

New‌ ‌York‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation‌:‌ ‌ 
     ‌Region‌ ‌#‌ ‌Environmental‌ ‌Permit‌ ‌ 
‌ 

Host‌ ‌Facility:‌ ‌ 
‌ 

Land‌ ‌Conservancy‌ ‌Groups‌ ‌(Land‌ ‌Trusts):‌ ‌ 
‌ 

Cornell‌ ‌Cooperative‌ ‌Extension(s):‌ ‌ 
‌ 

Universities‌ ‌(Colleges):‌ ‌ 
‌ 

Concentrated‌ ‌Animal‌ ‌Feeding:‌ ‌ 

https://www.dec.ny.gov/
https://www.dec.ny.gov/chemical/97463.html
https://www.dec.ny.gov/energy/44992.html#:~:text=DEC's%20Office%20of%20Climate%20Change,options%20for%20all%20New%20Yorkers.&text=Promote%20and%20facilitate%20investment%20in,green%20jobs%20in%20New%20York.
https://www.dec.ny.gov/animals/6989.html
https://www.usace.army.mil/
https://www.rit.edu/affiliate/nysp2i/
https://www.nyserda.ny.gov/
http://cwmi.css.cornell.edu/index.html
https://cchange.research.iastate.edu/
http://www.ithaka-institut.org/en/home
https://www.caryinstitute.org/
http://sustainhv.org/
https://hudsonvalleyregionalcouncil.org/
https://americanbiogascouncil.org/
https://biochar-international.org/
https://www.worldbiogasassociation.org/
https://www.dec.ny.gov/


‌ 

Results:‌ ‌Proposed‌ ‌locations‌ ‌&‌ ‌systems‌ ‌ 
The‌ ‌following‌ ‌10‌ ‌Hudson‌ ‌Valley‌‌Circular‌‌Biogas‌‌Systems‌‌are‌‌presented‌‌with‌‌supportive‌‌reasoning‌‌                         
for‌ ‌their‌ ‌implementation‌ ‌in‌ ‌a‌ ‌format‌ ‌according‌ ‌to‌ ‌the‌ ‌prescribed‌ ‌methodology.‌ ‌In‌ ‌this‌ ‌way,‌ ‌the‌‌                             

reader‌ ‌can‌‌systematically‌‌examine‌‌the‌‌conclusive‌‌suggestions‌‌for‌‌each‌‌location.‌ ‌This‌‌consistency‌‌                       

permits‌ ‌the‌ ‌proposals‌ ‌to‌ ‌be‌ ‌viewed‌ ‌alongside‌ ‌each‌ ‌other‌ ‌for‌ ‌additional‌ ‌comparative‌ ‌analysis:‌ ‌ 

● Each‌ ‌proposal‌ ‌begins‌ ‌with‌ ‌a‌ ‌short‌ ‌introduction‌ ‌regarding‌ ‌the‌ ‌site’s‌ ‌general‌ ‌location‌ ‌in‌ ‌the‌‌                           

Hudson‌ ‌Valley‌ ‌and‌ ‌the‌ ‌host‌ ‌municipality.‌ ‌This‌ ‌includes‌ ‌two‌ ‌mapped‌ ‌images:‌ ‌the‌ ‌first‌‌                         

displays‌ ‌a‌ ‌general‌ ‌regional‌‌feedstock‌‌view,‌‌and‌‌the‌‌second‌‌shows‌‌a‌‌closer‌‌satellite‌‌image.‌ ‌                           

This‌‌second‌‌image‌‌may‌‌be‌‌from‌‌a‌‌perspective‌‌directly‌‌overhead‌‌or‌‌can‌‌be‌‌a‌‌digital‌‌rendering‌‌                               

from‌ ‌an‌ ‌angled‌ ‌perspective‌ ‌depending‌ ‌on‌ ‌the‌‌available‌‌computer‌‌generated‌‌graphics‌‌from‌‌                       

the‌ ‌Google‌ ‌Maps‌ ‌platform.‌ ‌ 

● Following‌ ‌this‌ ‌introduction,‌ ‌the‌ ‌characteristic‌ ‌matrices‌ ‌are‌ ‌shared‌ ‌with‌ ‌corresponding‌‌                   

explanations‌ ‌and‌‌evidence‌‌that‌‌support‌‌the‌‌conclusive‌‌aspects.‌ ‌This‌‌elaboration‌‌highlights‌‌                     

the‌ ‌key‌ ‌features‌ ‌and‌ ‌advantages‌ ‌of‌ ‌each‌ ‌proposal‌ ‌as‌ ‌described‌ ‌by‌ ‌the‌ ‌methodology.‌ ‌ 

● Next,‌ ‌the‌ ‌system‌ ‌design‌ ‌is‌ ‌presented‌ ‌with‌ ‌some‌ ‌descriptive‌ ‌clarifications‌ ‌given‌ ‌for‌ ‌the‌‌                         

respective‌‌flows‌‌and‌‌processes.‌ ‌Some‌‌comments‌‌are‌‌provided‌‌in‌‌regards‌‌to‌‌the‌‌capacities‌‌                         

of‌ ‌anticipated‌ ‌technologies‌ ‌based‌ ‌on‌ ‌feedstock‌ ‌availability‌ ‌and‌ ‌associated‌ ‌volumes.‌ ‌ 

● After‌ ‌these‌ ‌details,‌ ‌regional‌ ‌maps‌ ‌identifying‌ ‌NYS‌ ‌designated‌ ‌environmental‌ ‌justice‌ ‌areas‌‌                     

are‌ ‌depicted.‌ ‌Some‌ ‌comments‌ ‌related‌ ‌to‌ ‌job‌‌creation‌‌and‌‌education‌‌are‌‌also‌‌provided‌‌as‌‌                           

well‌ ‌as‌ ‌justification‌ ‌for‌ ‌regional‌ ‌action.‌ ‌ 

● Finally,‌ ‌the‌ ‌‘General’‌ ‌and‌ ‌‘Specific’‌ ‌stakeholders‌ ‌are‌ ‌listed‌ ‌in‌ ‌chart‌ ‌form.‌ ‌Complete‌‌                       

representation‌ ‌may‌ ‌extend‌ ‌far‌ ‌beyond‌ ‌the‌ ‌presented‌ ‌organizations,‌ ‌however,‌ ‌these‌ ‌lists‌‌                     

serve‌ ‌as‌ ‌a‌ ‌foundation‌ ‌for‌ ‌capacity‌ ‌building‌ ‌strategies‌ ‌and‌ ‌should‌ ‌be‌ ‌considered‌ ‌malleable.‌ ‌ 

While‌ ‌the‌ ‌recent‌ ‌Hudson‌ ‌Valley‌ ‌Biogas‌ ‌assessment‌ ‌of‌ ‌resource‌ ‌potential‌ ‌only‌ ‌examined‌ ‌the‌ ‌10‌‌                           

counties‌‌north‌‌of‌‌NYC,‌‌one‌‌additional‌‌county,‌‌Albany,‌‌which‌‌is‌‌the‌‌capital‌‌district,‌‌has‌‌been‌‌added‌‌to‌‌                                 

this‌ ‌project‌ ‌scope.‌ ‌Of‌ ‌the‌‌total‌‌11‌‌counties‌‌reviewed‌‌for‌‌this‌‌study,‌‌all,‌‌except‌‌for‌‌3‌‌of‌‌them,‌‌have‌‌                                     

been‌ ‌prescribed‌ ‌a‌ ‌biogas‌ ‌system‌ ‌solution;‌ ‌Columbia,‌ ‌Greene,‌ ‌and‌ ‌Putnam.‌ ‌Each‌ ‌of‌ ‌these‌‌                         

exclusions‌ ‌have‌ ‌resulted‌ ‌for‌ ‌different‌ ‌reasons‌ ‌and‌ ‌are‌ ‌offered‌ ‌respective‌ ‌explanations‌ ‌in‌ ‌the‌‌                         

discussion‌‌section‌‌of‌‌this‌‌report.‌ ‌The‌‌10‌‌resulting‌‌proposals‌‌have‌‌been‌‌presented‌‌in‌‌an‌‌order‌‌which‌‌                               

increases‌ ‌in‌ ‌complexity‌ ‌with‌ ‌the‌ ‌succession‌ ‌of‌ ‌each‌ ‌system.‌ ‌For‌‌instance,‌‌the‌‌first‌‌proposal‌‌only‌‌                             

suggests‌ ‌an‌ ‌anaerobic‌ ‌digestion‌ ‌solution‌ ‌while‌ ‌one‌ ‌of‌ ‌the‌ ‌more‌ ‌advanced‌ ‌proposals‌ ‌suggests‌‌                         

pyrolyzing‌ ‌biosolids‌ ‌and‌ ‌setting‌ ‌up‌ ‌a‌ ‌plastics‌ ‌refinery‌ ‌adjacent‌ ‌to‌ ‌the‌ ‌site’s‌ ‌facilities‌ ‌to‌ ‌apply‌ ‌the‌‌                               

renewable‌ ‌energy‌ ‌to‌ ‌a‌ ‌new‌ ‌and‌ ‌innovative‌ ‌industrial‌ ‌application.‌ ‌Each‌ ‌system‌ ‌represents‌ ‌a‌‌                         

potential‌‌solution‌‌representative‌‌of‌‌a‌‌circular‌‌economy‌‌production‌‌cycle‌‌and‌‌is‌‌intended‌‌to‌‌be‌‌used‌‌                             

as‌ ‌a‌ ‌basis‌ ‌for‌ ‌additional‌ ‌discussion‌ ‌and‌ ‌discovery‌ ‌of‌ ‌new‌ ‌beneficial‌ ‌opportunities.‌ ‌ 
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Proposal‌ ‌1:‌ ‌Monticello‌ ‌Transfer‌ ‌Station‌ ‌ 
The‌ ‌Village‌ ‌of‌ ‌Monticello‌ ‌is‌ ‌in‌ ‌Sullivan‌ ‌County‌ ‌and‌ ‌is‌ ‌a‌ ‌small‌ ‌community‌ ‌of‌ ‌approximately‌ ‌6,000‌‌                               

inhabitants‌‌(2019‌‌US‌‌Census‌‌Bureau).‌ ‌In‌‌FIGURE‌‌1A,‌‌the‌‌pink‌‌marker‌‌shows‌‌the‌‌satellite‌‌view‌‌of‌‌                               

the‌ ‌Monticello‌ ‌Transfer‌ ‌station‌ ‌amidst‌ ‌a‌ ‌small‌ ‌number‌ ‌of‌ ‌identified‌ ‌excess‌ ‌food‌‌waste‌‌generators‌‌                           

indicated‌ ‌by‌ ‌the‌ ‌yellow‌ ‌and‌ ‌orange‌ ‌markers.‌ ‌It‌ ‌is‌ ‌to‌ ‌the‌ ‌southeast‌ ‌of‌ ‌the‌ ‌village’s‌ ‌center‌ ‌and‌‌                                 

southwest‌ ‌of‌ ‌highway‌ ‌Route‌ ‌17.‌ ‌This‌ ‌transfer‌ ‌facility‌ ‌accepts‌ ‌many‌ ‌types‌ ‌of‌ ‌solid‌ ‌waste‌ ‌and‌‌                             

recyclables‌ ‌and‌ ‌is‌ ‌operated‌ ‌by‌ ‌the‌ ‌‌Sullivan‌ ‌County‌ ‌Department‌ ‌of‌ ‌Solid‌ ‌Waste‌ ‌&‌ ‌Recycling‌.‌ ‌                           

FIGURE‌‌1B‌‌shows‌‌the‌‌operational‌‌flow‌‌chart‌‌of‌‌MSW,‌‌C&D,‌‌SSR,‌‌and‌‌Fiber/Paper‌‌and‌‌reveals‌‌this‌‌                               

location‌ ‌as‌ ‌the‌ ‌central‌ ‌transfer‌ ‌point‌ ‌for‌ ‌the‌ ‌county.‌ ‌Materials‌ ‌that‌ ‌pass‌ ‌through‌ ‌here‌ ‌are‌ ‌either‌‌                               

directed‌‌to‌‌various‌‌recycling‌‌redemption‌‌centers‌‌or‌‌are‌‌sent‌‌to‌‌the‌‌‌Seneca‌‌Meadows‌‌Landfill‌‌which‌‌                             

is‌‌~200-miles‌‌to‌‌the‌‌northwest.‌ ‌While‌‌this‌‌community‌‌is‌‌relatively‌‌small,‌‌its‌‌position‌‌relative‌‌to‌‌other‌‌                               

large‌ ‌cities‌ ‌in‌ ‌the‌ ‌lower‌ ‌Hudson‌ ‌Valley‌ ‌appear‌ ‌to‌ ‌make‌ ‌it‌ ‌an‌ ‌ideal‌ ‌location‌ ‌for‌ ‌biogas‌ ‌production.‌ ‌ 

‌ 
FIGURE‌ ‌1A:‌ ‌‌Proposal‌ ‌1‌ ‌Mapped‌ ‌Feedstocks‌ FIGURE‌ ‌1B:‌ ‌‌Sullivan‌ ‌Operational‌ ‌Flow‌ ‌Chart‌ ‌ 

A‌ ‌satellite‌ ‌view‌ ‌of‌ ‌the‌ ‌Monticello‌ ‌Transfer‌ ‌station‌ ‌is‌ ‌shown‌ ‌in‌ ‌FIGURE‌ ‌1C.‌ ‌This‌ ‌is‌ ‌the‌ ‌site‌ ‌of‌ ‌a‌‌                                     
former‌ ‌Sullivan‌ ‌County‌ ‌Landfill‌ ‌and‌‌identifiable‌‌by‌‌the‌‌grass‌‌clearings.‌ ‌The‌‌area‌‌on‌‌the‌‌left‌‌of‌‌the‌‌                                 

image‌‌is‌‌about‌‌30-acres‌‌while‌‌the‌‌large‌‌area‌‌on‌‌the‌‌right‌‌side‌‌of‌‌the‌‌image‌‌is‌‌about‌‌45-acres.‌ ‌Due‌‌                                     

to‌ ‌the‌ ‌nature‌ ‌of‌ ‌the‌ ‌existing‌ ‌operations,‌ ‌this‌‌site‌‌has‌‌an‌‌ongoing‌‌industrial‌‌/‌‌commercial‌‌operation‌‌                               

and‌ ‌maintains‌ ‌hauling‌ ‌activities.‌ ‌The‌ ‌corresponding‌ ‌classification‌ ‌matrix‌ ‌is‌ ‌shown‌ ‌in‌ ‌TABLE‌ ‌1A.‌ ‌                         

Excess‌ ‌food‌ ‌waste‌ ‌is‌ ‌not‌‌currently‌‌managed‌‌by‌‌               

this‌ ‌facility‌ ‌and‌ ‌is‌ ‌therefore‌ ‌being‌ ‌proposed‌ ‌to‌‌               

support‌ ‌a‌ ‌biogas‌ ‌operation‌ ‌and‌ ‌introduce‌‌           

recycling‌ ‌services‌ ‌to‌ ‌this‌ ‌agency.‌ ‌Therefore‌‌           
‘organics’‌‌is‌‌represented‌‌with‌‌the‌‌colored‌‌yellow.‌ ‌             

While‌ ‌a‌ ‌corresponding‌ ‌composting‌ ‌operation‌‌         

would‌ ‌offer‌ ‌a‌ ‌beneficial‌ ‌accompaniment‌ ‌to‌ ‌the‌‌             

proposal,‌ ‌it‌ ‌is‌ ‌not‌ ‌necessary‌ ‌because‌ ‌the‌‌             

digestate‌ ‌could‌ ‌be‌ ‌dried,‌ ‌pasteurized,‌ ‌bagged‌‌           

FIGURE‌ ‌1C:‌ ‌‌Monticello‌ ‌Transfer‌ ‌Station‌            ‌‌and‌ ‌sold‌ ‌directly‌ ‌to‌ ‌the‌ ‌local‌ ‌market.‌ ‌ 
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https://sullivanny.us/Departments/SolidWasteRecycling/CountyLandfill
https://senecameadows.com/
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TABLE‌ ‌1A:‌ ‌‌Proposal‌ ‌1‌ ‌Commercial‌ ‌Activities‌ ‌ 

FIGURE‌ ‌1D‌ ‌shows‌ ‌the‌ ‌Monticello‌ ‌Entertainment‌ ‌Center‌ ‌and‌ ‌Raceway‌ ‌which‌ ‌is‌ ‌less‌‌than‌‌5-miles‌‌                           

from‌‌this‌‌transfer‌‌station.‌ ‌When‌‌operating‌‌at‌‌full‌‌capacity,‌‌the‌‌residing‌‌competition‌‌horses‌‌supply‌‌a‌‌                             

seasonal‌‌supply‌‌of‌‌manure‌‌that‌‌could‌‌be‌‌incorporated‌‌into‌‌a‌‌localized‌‌biogas‌‌production‌‌solution‌‌for‌‌                             

co-digestion.‌ ‌According‌ ‌to‌ ‌the‌ ‌recent‌ ‌Hudson‌ ‌Valley‌ ‌Biogas‌ ‌assessment‌ ‌on‌ ‌feedstocks,‌ ‌this‌‌                       

additive‌ ‌could‌ ‌yield‌ ‌a‌ ‌series‌ ‌of‌ ‌beneficial‌‌outcomes‌‌inclusive‌‌of‌‌a‌‌healthier‌‌microbial‌‌environment,‌‌                           

increased‌‌biogas‌‌production,‌‌and‌‌higher‌‌proportions‌‌of‌‌methane‌‌content.‌ ‌Further‌‌investigation‌‌into‌‌                       

the‌ ‌current‌ ‌management‌ ‌practices‌ ‌of‌ ‌this‌‌biomass‌‌is‌‌necessary‌‌to‌‌determine‌‌if‌‌an‌‌integration‌‌with‌‌                             

this‌ ‌technology‌ ‌would‌ ‌produce‌ ‌an‌ ‌economically‌ ‌viable‌ ‌intermediary‌ ‌step‌ ‌to‌ ‌current‌ ‌management.‌ ‌ ‌   

‌ 
FIGURE‌ ‌1D:‌ ‌‌Monticello‌ ‌Entertainment‌ ‌Center‌ FIGURE‌ ‌1E:‌ ‌‌Monticello‌ ‌STP‌ ‌ 

In‌ ‌TABLE‌ ‌1B,‌ ‌‘perennial‌ ‌grasses’‌ ‌are‌ ‌also‌ ‌identified‌ ‌as‌ ‌a‌ ‌potential‌ ‌feedstock‌ ‌due‌ ‌to‌ ‌the‌ ‌rural‌‌                               

landscape‌‌of‌‌the‌‌region‌‌and‌‌the‌‌large‌‌amount‌‌of‌‌open‌‌grass‌‌space‌‌over‌‌the‌‌closed‌‌landfills.‌ ‌While‌‌                                 

grasses‌ ‌with‌‌deep-root‌‌structures‌‌such‌‌as‌‌switchgrass‌‌and‌‌miscanthus‌‌could‌‌be‌‌implemented‌‌with‌‌                         

an‌ ‌accompanying‌ ‌land‌ ‌restoration‌ ‌initiative,‌ ‌shallow-root‌ ‌grasses‌ ‌could‌ ‌be‌ ‌introduced‌ ‌onto‌ ‌the‌‌                       

capped‌ ‌landfill‌ ‌and‌ ‌harvested‌ ‌for‌ ‌co-digestion.‌ ‌These‌ ‌landfills‌ ‌already‌ ‌have‌ ‌associated‌‌                     

maintenance‌ ‌expenses‌ ‌which‌ ‌could‌ ‌be‌ ‌offset‌ ‌through‌ ‌the‌ ‌incorporation‌ ‌of‌ ‌this‌ ‌feedstock.‌ ‌ 

TABLE‌ ‌1B:‌ ‌‌Proposal‌ ‌1‌ ‌Feedstocks‌ ‌ 

According‌ ‌to‌ ‌the‌ ‌NYS‌ ‌DEC’s‌ ‌2015‌ ‌Biosolids‌ ‌Survey,‌ ‌the‌ ‌neighboring‌ ‌sewage‌ ‌treatment‌ ‌plant,‌‌                         

officially‌‌called‌‌the‌‌Monticello‌‌STP‌‌(SPDES‌‌No:‌‌‌NY0022454),‌‌‌has‌‌a‌‌flow‌‌of‌‌1.3‌‌million‌‌gallons‌‌per‌‌                               

day‌ ‌(designed‌ ‌for‌ ‌up‌ ‌to‌ ‌3.1‌ ‌million)‌ ‌and‌ ‌generates‌ ‌approximately‌ ‌235‌ ‌dry‌ ‌tons‌‌of‌‌biosolids‌‌on‌‌an‌                                 

annual‌ ‌basis.‌ ‌Since‌ ‌this‌ ‌volume‌ ‌is‌ ‌under‌ ‌1,000‌ ‌tons‌ ‌per‌ ‌year,‌ ‌an‌ ‌economically‌ ‌viable‌ ‌biosolids‌‌                             

pyrolysis‌ ‌solution‌ ‌would‌ ‌require‌‌about‌‌four‌‌times‌‌as‌‌much‌‌material.‌ ‌As‌‌such,‌‌‘biosolids’‌‌is‌‌colored‌‌                             

green‌ ‌in‌ ‌TABLE‌‌1C‌‌and‌‌‘pyrolysis’‌‌is‌‌not‌‌colored.‌ ‌While‌‌this‌‌WWTP‌‌can‌‌be‌‌seen‌‌in‌‌the‌‌upper‌‌left‌                                     
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Industrial‌ ‌/‌ ‌commercial‌ ‌site‌ ‌with‌ ‌hauling‌ ‌activities‌ ‌ 

Recycling‌ ‌facilities‌ ‌  Energy‌ ‌production‌ ‌  Landfill‌ ‌ 

Organics‌ ‌  Composting‌ ‌  Biogas‌ ‌  Incinerator‌ ‌  Natural‌ ‌gas‌ ‌  Active‌ ‌  Closed‌ ‌ 

Variation‌ ‌of‌ ‌feedstock‌ ‌ 

Excess‌ ‌food‌ ‌waste‌ ‌  Wood‌ ‌/‌ ‌yard‌ ‌waste‌ ‌  Invasive‌ ‌species‌ ‌  Livestock‌ ‌manure‌ ‌  Perennial‌ ‌grasses‌ ‌ 



‌ 
corner‌ ‌of‌ ‌FIGURE‌ ‌1C,‌ ‌a‌ ‌closer‌ ‌satellite‌ ‌view‌ ‌is‌ ‌provided‌ ‌with‌‌FIGURE‌‌1E.‌ ‌In‌‌2015,‌‌the‌‌biomass‌‌                                 

was‌‌sent‌‌to‌‌the‌‌Seneca‌‌Meadows‌‌Landfill.‌ ‌‌This‌‌represents‌‌approximately‌‌30%‌‌of‌‌Sullivan‌‌County’s‌‌                           

761‌ ‌total‌ ‌reported‌ ‌dry‌ ‌tons‌‌that‌‌year,‌‌so‌‌‌aggregating‌‌all‌‌of‌‌this‌‌mass‌‌to‌‌a‌‌centralized‌‌facility‌‌would‌‌                                   

still‌ ‌not‌ ‌meet‌ ‌an‌ ‌economical‌ ‌threshold‌ ‌for‌ ‌industrialized‌ ‌pyrolysis.‌ ‌However,‌ ‌the‌ ‌neighboring‌ ‌NY‌‌                         

counties‌‌of‌‌Orange‌‌and‌‌Ulster‌‌generate‌‌much‌‌higher‌‌volumes‌‌of‌‌dry‌‌tons.‌ ‌Therefore,‌‌if‌‌a‌‌pyrolysis‌‌                               

solution‌ ‌is‌ ‌employed‌ ‌in‌ ‌these‌ ‌nearby‌ ‌regions,‌ ‌the‌ ‌material‌ ‌generated‌ ‌in‌ ‌Sullivan‌ ‌County‌ ‌could‌‌                           

potentially‌‌be‌‌processed‌‌and‌‌conserved‌‌within‌‌the‌‌Lower‌‌Hudson‌‌Valley‌‌by‌‌routing‌‌to‌‌a‌‌facility‌‌in‌‌an‌‌                                 

adjacent‌ ‌county.‌ ‌This‌‌course‌‌of‌‌action‌‌would‌‌significantly‌‌reduce‌‌transportation‌‌distances,‌‌reroute‌‌                       

material‌‌flows‌‌for‌‌beneficial‌‌use,‌‌and‌‌alleviate‌‌some‌‌of‌‌the‌‌economic‌‌burden‌‌associated‌‌with‌‌current‌‌                             

management‌‌practices.‌ ‌The‌‌Monticello‌‌STP‌‌also‌‌has‌‌a‌‌belt‌‌filter‌‌press‌‌which‌‌dewaters‌‌the‌‌biosolids‌‌                             

and‌ ‌would‌ ‌be‌ ‌advantageous‌ ‌as‌ ‌a‌ ‌preparation‌ ‌step‌ ‌to‌ ‌a‌ ‌regional‌ ‌pyrolysis‌ ‌solution.‌ ‌ 

TABLE‌ ‌1C:‌ ‌‌Proposal‌ ‌1‌ ‌Pyrolysis‌ ‌Potential‌ ‌ 

The‌‌transfer‌‌station‌‌and‌‌respective‌‌landfill‌‌facilities‌‌host‌‌a‌‌variety‌‌of‌‌open-space‌‌areas‌‌that‌‌are‌‌large‌‌                               

enough‌ ‌to‌ ‌introduce‌ ‌biogas‌‌infrastructure.‌ ‌While‌‌there‌‌is‌‌some‌‌space‌‌around‌‌the‌‌weigh-station‌‌at‌‌                           

the‌ ‌entrance,‌ ‌the‌ ‌areas‌ ‌shown‌ ‌in‌ ‌FIGURE‌ ‌1F‌ ‌and‌ ‌FIGURE‌ ‌1G‌ ‌appear‌ ‌to‌ ‌be‌‌more‌‌conducive‌‌for‌‌                                 

adding‌ ‌the‌ ‌system‌ ‌components.‌ ‌In‌ ‌FIGURE‌ ‌1F‌ ‌there‌ ‌is‌ ‌approximately‌ ‌4-‌ ‌to‌ ‌5-acres‌ ‌of‌ ‌space‌‌                             

around‌‌the‌‌existing‌‌infrastructure‌‌which‌‌has‌‌maintained‌‌fields‌‌and‌‌adequate‌‌trucking‌‌access.‌ ‌This‌‌                         

would‌‌allow‌‌the‌‌systems‌‌to‌‌be‌‌scaled‌‌with‌‌additional‌‌feedstock.‌ ‌The‌‌building‌‌on‌‌the‌‌southern‌‌point‌‌                               

of‌ ‌the‌ ‌property‌ ‌offers‌ ‌an‌ ‌electrical‌ ‌connection‌ ‌for‌ ‌integration‌ ‌with‌ ‌the‌ ‌electricity‌ ‌generator.‌ ‌ 

‌ 
FIGURE‌ ‌1F:‌ ‌‌Sullivan‌ ‌Landfill‌ ‌(Area‌ ‌Estimate)‌ FIGURE‌ ‌1G:‌ ‌‌Southern‌ ‌Building‌ ‌(Landfill)‌ ‌ 

On-site‌ ‌investigation‌ ‌is‌ ‌necessary‌ ‌to‌ ‌determine‌ ‌if‌ ‌there‌ ‌is‌ ‌adequate‌ ‌area‌ ‌to‌ ‌introduce‌ ‌additional‌‌                           

technologies,‌ ‌thus‌ ‌‘circular‌ ‌economy’‌ ‌in‌ ‌TABLE‌ ‌1D‌ ‌has‌ ‌also‌ ‌been‌ ‌colored‌ ‌yellow.‌ ‌ 

TABLE‌ ‌1D:‌ ‌‌Proposal‌ ‌1‌ ‌Area‌ ‌Overview‌ ‌ 
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Pyrolysis‌ ‌&‌ ‌biochar‌ ‌ 

Biosolids‌ ‌  Wood‌ ‌waste‌ ‌  Heat‌ ‌need‌ ‌ 

Space‌ ‌to‌ ‌host‌ ‌the‌ ‌proposed‌ ‌system‌ ‌ 

Sufficient‌ ‌to‌ ‌support‌ ‌proposal‌ ‌  Space‌ ‌to‌ ‌scale-up‌ ‌the‌ ‌proposed‌‌ 
system‌ ‌with‌ ‌increased‌ ‌feedstock‌ ‌ 

Available‌ ‌area‌ ‌to‌ ‌introduce‌ ‌innovative‌‌ 
circular‌ ‌economy‌ ‌initiatives‌ ‌ 



‌ 
The‌‌proposed‌‌circular‌‌biogas‌‌solution‌‌is‌‌presented‌‌in‌‌SYSTEM‌‌1‌‌and‌‌consists‌‌primarily‌‌of‌‌anaerobic‌‌                             

digestion‌ ‌and‌ ‌electricity‌ ‌generation‌ ‌processes.‌ ‌The‌‌feedstocks‌‌are‌‌excess‌‌food‌‌waste‌‌and‌‌locally‌‌                         

available‌ ‌horse‌ ‌manure.‌ ‌As‌ ‌previously‌ ‌mentioned,‌‌a‌‌composting‌‌process‌‌will‌‌be‌‌beneficial,‌‌but‌‌is‌‌                           

not‌‌necessary‌‌for‌‌the‌‌proposed‌‌design.‌ ‌Another‌‌output‌‌is‌‌the‌‌nutrient-rich‌‌liquid‌‌fertilizer‌‌which‌‌can‌‌                             

be‌ ‌provided‌ ‌to‌ ‌the‌ ‌local‌ ‌agricultural‌ ‌markets‌ ‌and‌ ‌offset‌‌the‌‌importation‌‌of‌‌synthetic‌‌compounds‌‌to‌‌                             

the‌ ‌local‌ ‌ecosystem.‌ ‌Installing‌ ‌a‌ ‌biogas‌ ‌production‌ ‌facility‌ ‌at‌ ‌the‌ ‌Monticello‌ ‌Transfer‌ ‌Station‌‌can‌‌                           

inspire‌‌and‌‌support‌‌an‌‌effort‌‌to‌‌upgrade‌‌on-site‌‌heavy‌‌equipment‌‌to‌‌electrical‌‌power.‌‌Implementing‌‌                           

this‌ ‌renewable‌‌energy‌‌design‌‌therefore‌‌allows‌‌for‌‌the‌‌introduction‌‌of‌‌innovative‌‌expansion‌‌projects‌‌                         

that‌ ‌can‌ ‌help‌ ‌this‌ ‌county‌ ‌meet‌ ‌the‌ ‌state’s‌ ‌low-carbon‌ ‌transition‌ ‌plan.‌ ‌ 

‌ 
SYSTEM‌ ‌1:‌ ‌‌Proposal‌ ‌For‌ ‌Monticello‌ ‌Transfer‌ ‌Station‌ ‌ 

The‌ ‌NYS‌ ‌‌DEC‌ ‌Commissioner‌ ‌Policy‌ ‌29‌ ‌on‌ ‌Environmental‌ ‌Justice‌ ‌and‌ ‌Permitting‌ ‌(CP-29)‌‌                       

recognizes‌‌the‌‌City‌‌of‌‌Monticello‌‌as‌‌an‌‌environmental‌‌justice‌‌region.‌ ‌FIGURES‌‌1H‌‌&‌‌1I‌‌are‌‌sourced‌‌                               

from‌ ‌the‌ ‌state‌ ‌and‌ ‌reveal‌ ‌the‌ ‌expansiveness‌ ‌of‌ ‌this‌ ‌particular‌ ‌region‌ ‌designated‌ ‌with‌ ‌the‌ ‌color‌‌                             

purple.‌ ‌FIGURE‌‌1H‌‌reveals‌‌the‌‌span‌‌of‌‌this‌‌area‌‌relative‌‌to‌‌Sullivan‌‌County‌‌while‌‌FIGURE‌‌1I‌‌offers‌‌                                 

a‌ ‌much‌ ‌higher‌ ‌resolution‌ ‌and‌ ‌closer‌ ‌view‌ ‌of‌ ‌the‌ ‌same‌ ‌area.‌ ‌Implementing‌ ‌a‌ ‌circular‌ ‌economy‌‌                             

initiative‌ ‌at‌ ‌this‌ ‌location‌ ‌therefore‌ ‌offers‌‌an‌‌opportunity‌‌to‌‌introduce‌‌investments‌‌into‌‌this‌‌area‌‌that‌‌                             

would‌ ‌be‌ ‌accessible‌ ‌by‌ ‌the‌ ‌local‌ ‌communities.‌ ‌Corresponding‌ ‌educational‌ ‌initiatives‌ ‌can‌ ‌be‌‌                       

designed‌ ‌and‌ ‌executed‌ ‌to‌ ‌build‌ ‌capacity‌ ‌with‌ ‌the‌ ‌local‌ ‌residents‌ ‌and‌ ‌reveal‌ ‌the‌ ‌benefits‌ ‌of‌ ‌a‌‌                               

regenerative‌ ‌production‌ ‌cycle.‌ ‌In‌ ‌addition,‌ ‌a‌ ‌system‌ ‌of‌ ‌this‌ ‌design‌ ‌would‌ ‌allow‌ ‌for‌ ‌waste‌ ‌to‌ ‌be‌‌                               

reclassified‌‌as‌‌beneficial‌‌use‌‌material‌‌and‌‌become‌‌maintained‌‌within‌‌the‌‌region.‌ ‌Renewable‌‌energy‌‌                         

‌  CIRCULAR‌ ‌BIOGAS‌ ‌SYSTEMS‌ ‌FOR‌ ‌NEW‌ ‌YORK’S‌ ‌GREATER‌ ‌HUDSON‌ ‌VALLEY‌ ‌|‌ ‌SEPTEMBER‌ ‌2021‌ 39‌ ‌ 

https://www.dec.ny.gov/public/36929.html


‌ 
in‌ ‌the‌ ‌form‌ ‌of‌ ‌electricity‌ ‌could‌ ‌be‌‌applied‌‌to‌‌the‌‌neighboring‌‌treatment‌‌plant‌‌and‌‌local‌‌electric‌‌grid‌‌                                 

while‌ ‌excess‌ ‌byproduct‌ ‌materials‌ ‌can‌ ‌be‌ ‌sold‌ ‌as‌ ‌a‌ ‌community‌ ‌export‌ ‌for‌ ‌additional‌ ‌revenue.‌ 

‌ 
FIGURE‌ ‌1H:‌ ‌‌Sullivan‌ ‌County‌ ‌Env.‌ ‌Justice‌ FIGURE‌ ‌1I:‌ ‌‌Monticello‌ ‌Env.‌ ‌Justice‌ ‌ 

TABLE‌ ‌1E‌ ‌lists‌ ‌a‌ ‌variety‌ ‌of‌ ‌‘general’‌‌stakeholders‌‌relevant‌‌to‌‌all‌‌10‌‌Hudson‌‌Valley‌‌Biogas‌‌system‌‌                               

proposals.‌ ‌This‌ ‌includes‌ ‌the‌ ‌NYS‌ ‌DEC,‌ ‌with‌ ‌its‌ ‌respective‌ ‌divisions,‌ ‌a‌ ‌variety‌ ‌of‌ ‌research‌ ‌&‌‌                             

education‌ ‌institutions,‌ ‌select‌ ‌regional‌ ‌organizations,‌ ‌and‌ ‌several‌ ‌professional‌ ‌associations.‌ ‌                 

‘Specific’‌ ‌stakeholders‌ ‌to‌ ‌this‌ ‌project‌ ‌include‌ ‌the‌ ‌county’s‌ ‌Cornell‌ ‌Cooperative‌ ‌Extension,‌ ‌higher‌‌                       

educational‌‌institutions‌‌within‌‌a‌‌25-mile‌‌radius‌‌of‌‌the‌‌transfer‌‌station,‌‌and‌‌some‌‌additional‌‌regional‌‌                           

organizations.‌ ‌In‌‌order‌‌to‌‌maximize‌‌community,‌‌job‌‌creation‌‌potential,‌‌and‌‌regional‌‌benefit,‌‌each‌‌of‌‌                           

these‌ ‌organizations‌ ‌should‌ ‌be‌ ‌contacted‌ ‌and‌ ‌coordinated‌ ‌to‌ ‌form‌ ‌a‌ ‌network‌ ‌of‌ ‌support‌ ‌and‌‌                           

oversight.‌ ‌This‌‌is‌‌a‌‌key‌‌location‌‌for‌‌materials‌‌management‌‌throughout‌‌the‌‌lower‌‌Hudson‌‌Valley‌‌and‌‌                             

should‌ ‌be‌ ‌valued‌ ‌as‌ ‌a‌ ‌strategic‌ ‌opportunity‌ ‌to‌ ‌introduce‌ ‌renewable‌ ‌practices.‌ ‌ 

TABLE‌ ‌1E:‌ ‌‌Proposal‌ ‌1‌ ‌Stakeholders‌ ‌ 
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GENERAL‌ ‌  SPECIFIC‌ ‌ 

New‌ ‌York‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation:‌ ‌ 
     ‌‌Division‌ ‌of‌ ‌Materials‌ ‌Management‌ ‌ 
     ‌‌Climate‌ ‌Change‌ ‌ 
     ‌‌Invasive‌ ‌Species‌ ‌Council‌ ‌&‌ ‌Advisory‌ ‌Committee‌ ‌ 
‌ 

US‌ ‌Army‌ ‌Corps‌ ‌of‌ ‌Engineers‌ ‌(USACE)‌ ‌ 
‌ 

Research‌ ‌&‌ ‌Educational‌ ‌Institutions:‌ ‌ 
     ‌‌NYS‌ ‌Pollution‌ ‌Prevention‌ ‌Institute‌ ‌(NYSP2I)‌ ‌ 
     ‌‌NYS‌ ‌Energy‌ ‌Research‌ ‌&‌ ‌Development‌ ‌Authority‌ ‌(NYSERDA)‌ ‌ 
     ‌‌Cornell‌ ‌Waste‌ ‌Management‌ ‌Institute‌ ‌(Cornell‌ ‌University)‌ ‌ 
     ‌‌C-Change‌ ‌(Iowa‌ ‌State‌ ‌University)‌ ‌ 
     ‌‌Ithaka‌ ‌Institute‌ ‌for‌ ‌carbon‌ ‌intelligence‌ ‌ 
     ‌‌Cary‌ ‌Institute‌ ‌ 
‌ 

Regional‌ ‌Organizations:‌ ‌ 
     ‌‌Sustainable‌ ‌Hudson‌ ‌Valley‌ ‌ 
     ‌‌Hudson‌ ‌Valley‌ ‌Regional‌ ‌Council‌ ‌ 
‌ 

Associations:‌ ‌ 
     ‌‌American‌ ‌Biogas‌ ‌Council‌ ‌ 
     ‌‌International‌ ‌Biochar‌ ‌Initiative‌ ‌ 
     ‌‌World‌ ‌Biogas‌ ‌Association‌ ‌ 

‌ 
‌ 
‌ 

New‌ ‌York‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation‌:‌ ‌ 
     ‌‌Region‌ ‌3‌ ‌Environmental‌ ‌Permits‌ ‌ 
‌ 

Host‌ ‌Facility:‌ ‌ 
     ‌‌Sullivan‌ ‌County‌ ‌Transfer‌ ‌Stations‌ ‌/‌ ‌Environmental‌ ‌Facilities‌ ‌ 
‌ 

Land‌ ‌Conservancy‌ ‌Groups‌ ‌(Land‌ ‌Trusts):‌ ‌ 
‌ 

Cornell‌ ‌Cooperative‌ ‌Extension(s):‌ ‌ 
     ‌‌Sullivan‌ ‌County‌ ‌ 
‌ 

Universities‌ ‌(Colleges):‌ ‌ 
     ‌‌SUNY‌ ‌Sullivan‌ ‌ 
‌ 

Concentrated‌ ‌Animal‌ ‌Feeding:‌ ‌ 
     ‌‌Monticello‌ ‌Raceway‌ ‌ 

https://www.dec.ny.gov/
https://www.dec.ny.gov/chemical/97463.html
https://www.dec.ny.gov/energy/44992.html#:~:text=DEC's%20Office%20of%20Climate%20Change,options%20for%20all%20New%20Yorkers.&text=Promote%20and%20facilitate%20investment%20in,green%20jobs%20in%20New%20York.
https://www.dec.ny.gov/animals/6989.html
https://www.usace.army.mil/
https://www.rit.edu/affiliate/nysp2i/
https://www.nyserda.ny.gov/
http://cwmi.css.cornell.edu/index.html
https://cchange.research.iastate.edu/
http://www.ithaka-institut.org/en/home
https://www.caryinstitute.org/
http://sustainhv.org/
https://hudsonvalleyregionalcouncil.org/
https://americanbiogascouncil.org/
https://biochar-international.org/
https://www.worldbiogasassociation.org/
https://www.dec.ny.gov/
https://www.dec.ny.gov/permits/79144.html
https://sullivanny.us/Departments/SolidWasteRecycling/CountyLandfill
http://sullivancce.org/
https://sunysullivan.edu/
https://www.monticellocasinoandraceway.com/


‌ 

Proposal‌ ‌2:‌ ‌Taylor-Montgomery‌ ‌LLC‌ ‌ 
The‌‌town‌‌of‌‌Montgomery‌‌is‌‌in‌‌Orange‌‌County,‌‌12-miles‌‌west‌‌of‌‌the‌‌Hudson‌‌River,‌‌and‌‌7-‌‌miles‌‌west‌‌                                   

of‌‌‌Stewart‌‌International‌‌Airport‌.‌ ‌‌Taylor-Montgomery‌‌LLC‌‌is‌‌located‌‌on‌‌Neelytown‌‌Rd‌‌which‌‌is‌‌south‌‌                           

of‌‌the‌‌town‌‌and‌‌Interstate‌‌84.‌ ‌This‌‌facility‌‌recycles‌‌construction‌‌and‌‌demolition‌‌waste‌‌materials‌‌into‌‌                             

new‌ ‌and‌ ‌useful‌ ‌products‌ ‌and‌ ‌can‌ ‌benefit‌ ‌from‌ ‌an‌ ‌integrated‌ ‌circular‌ ‌biogas‌ ‌production‌ ‌system.‌ ‌                           

Their‌ ‌sorting‌ ‌operation‌ ‌extracts‌ ‌metals‌ ‌and‌ ‌separates‌ ‌cardboard‌ ‌for‌ ‌resale‌ ‌to‌ ‌local‌ ‌businesses.‌ ‌                         

They‌ ‌also‌ ‌manage‌ ‌plastics‌ ‌and‌ ‌are‌ ‌continually‌ ‌working‌‌with‌‌partners‌‌to‌‌find‌‌new‌‌ways‌‌to‌‌recycle.‌ ‌                               

Taylor’s‌ ‌mission‌ ‌is‌ ‌to‌ ‌“reduce‌ ‌landfill‌ ‌waste‌ ‌and‌ ‌greenhouse‌ ‌gas‌ ‌emissions‌ ‌by‌ ‌generating‌ ‌useful‌‌                           

products‌ ‌from‌ ‌95%,‌ ‌or‌ ‌more,‌ ‌of‌ ‌the‌ ‌debris‌ ‌brought‌ ‌to‌ ‌[their]‌ ‌site,‌ ‌which‌ ‌were‌ ‌once‌ ‌considered‌‌                               

useless.”‌ ‌Montgomery‌‌has‌‌about‌‌24,000‌‌residents‌‌and‌‌is‌‌relatively‌‌close‌‌to‌‌the‌‌cities‌‌of‌‌Newburgh‌‌                             

and‌‌Middletown‌‌which‌‌each‌‌host‌‌approximately‌‌28,000‌‌residents‌‌(US‌‌Census‌‌Bureau).‌ ‌FIGURE‌‌2A‌‌                         

shows‌‌this‌‌site‌‌location‌‌with‌‌the‌‌pink‌‌map‌‌marker‌‌in‌‌the‌‌center.‌ ‌The‌‌city‌‌of‌‌Middletown‌‌is‌‌on‌‌the‌‌left‌‌                                       

and‌ ‌the‌ ‌city‌ ‌of‌ ‌Newburgh‌ ‌is‌ ‌on‌ ‌the‌ ‌right‌ ‌among‌ ‌a‌ ‌variety‌ ‌of‌ ‌identified‌ ‌excess‌ ‌food‌ ‌waste‌ ‌generators.‌ ‌ 

‌ 
FIGURE‌ ‌2A:‌ ‌‌Proposal‌ ‌2‌ ‌Mapped‌ ‌Feedstocks‌ FIGURE‌ ‌2B:‌ ‌‌Taylor-Montgomery‌ ‌LLC‌ ‌ 

An‌ ‌aerial‌ ‌image‌ ‌of‌ ‌the‌ ‌Taylor‌ ‌Montgomery‌ ‌facility‌ ‌has‌ ‌been‌ ‌sourced‌ ‌from‌ ‌the‌ ‌company’s‌‌website‌‌                             

and‌‌is‌‌designated‌‌as‌‌FIGURE‌‌2B.‌ ‌There‌‌are‌‌some‌‌numbers‌‌on‌‌this‌‌image‌‌which‌‌identify‌‌the‌‌on-site‌‌                                 

location‌‌of‌‌certain‌‌operations.‌ ‌For‌‌instance,‌‌number‌‌7,‌‌in‌‌the‌‌upper-right‌‌corner,‌‌shows‌‌their‌‌topsoil‌‌                             

curing.‌ ‌Meanwhile,‌‌number‌‌4‌‌is‌‌on‌‌the‌‌left‌‌side‌‌of‌‌the‌‌main‌‌building‌‌and‌‌depicts‌‌their‌‌sorting‌‌facility.‌ ‌                                   

Excess‌ ‌food‌ ‌waste‌ ‌is‌ ‌not‌ ‌currently‌‌managed‌‌and‌‌is‌‌being‌‌proposed‌‌to‌‌support‌‌a‌‌biogas‌‌operation‌‌                               

for‌ ‌this‌ ‌populous‌ ‌area.‌ ‌Due‌ ‌to‌ ‌the‌ ‌nature‌ ‌of‌ ‌the‌ ‌existing‌ ‌operations,‌ ‌this‌ ‌site‌ ‌has‌ ‌an‌ ‌ongoing‌‌                                 

industrial‌‌operation‌‌conducive‌‌for‌‌these‌‌activities.‌ ‌The‌‌corresponding‌‌classification‌‌matrix‌‌is‌‌shown‌‌                       

in‌ ‌TABLE‌ ‌2A.‌ ‌Composting‌‌is‌‌prohibited‌‌for‌‌commercial‌‌application‌‌as‌‌per‌‌the‌‌town’s‌‌zoning‌‌laws,‌‌                             

however,‌ ‌this‌ ‌process‌ ‌is‌ ‌unnecessary‌ ‌for‌ ‌the‌ ‌system‌ ‌design‌ ‌and‌ ‌would‌ ‌not‌ ‌impede‌‌production‌‌of‌‌                             

other‌ ‌high‌ ‌value‌ ‌products‌ ‌that‌ ‌can‌ ‌be‌ ‌created‌ ‌from‌ ‌locally‌ ‌available‌ ‌organic‌ ‌feedstocks.‌ ‌ 

TABLE‌ ‌2A:‌ ‌‌Proposal‌ ‌2‌ ‌Commercial‌ ‌Activities‌ ‌ 
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Industrial‌ ‌/‌ ‌commercial‌ ‌site‌ ‌with‌ ‌hauling‌ ‌activities‌ ‌ 

Recycling‌ ‌facilities‌ ‌  Energy‌ ‌production‌ ‌  Landfill‌ ‌ 
Organics‌ ‌  Composting‌ ‌  Biogas‌ ‌  Incinerator‌ ‌  Natural‌ ‌gas‌ ‌  Active‌ ‌  Closed‌ ‌ 

https://www.swfny.com/
https://www.taylor-montgomery.com/


‌ 
FIGURES‌ ‌2C‌ ‌&‌ ‌2D‌ ‌display‌ ‌two‌ ‌locations‌ ‌with‌ ‌water‌ ‌chestnut‌ ‌infestations‌ ‌within‌ ‌Orange‌ ‌County.‌ ‌                           

Algonquin‌ ‌Park‌ ‌is‌ ‌in‌ ‌the‌ ‌town‌ ‌of‌ ‌Newburgh‌ ‌and‌ ‌is‌ ‌shown‌ ‌in‌ ‌FIGURE‌ ‌2C.‌ ‌This‌ ‌~2-acre‌ ‌pond‌ ‌is‌‌                                   

almost‌ ‌completely‌ ‌covered‌ ‌by‌ ‌this‌ ‌invasive‌ ‌aquatic‌ ‌plant‌ ‌(the‌ ‌apparent‌ ‌light-green‌ ‌color).‌ ‌On‌‌                         

occasion,‌ ‌local‌ ‌organizations‌ ‌will‌‌conduct‌‌small-scale‌‌removal‌‌efforts‌‌which‌‌is‌‌likely‌‌the‌‌reason‌‌for‌‌                           

the‌ ‌water‌ ‌surface‌ ‌visibility‌ ‌along‌ ‌the‌ ‌shore.‌ ‌This‌ ‌body‌ ‌of‌ ‌water‌ ‌drains‌ ‌over‌ ‌a‌‌dam‌‌into‌‌a‌‌second‌ ‌                                   

½-acre‌ ‌pond‌ ‌that‌ ‌is‌ ‌also‌ ‌completely‌ ‌infested.‌ ‌Meanwhile,‌ ‌FIGURE‌ ‌2D‌ ‌displays‌ ‌the‌‌mouth‌‌of‌‌the‌‌                             

Moodna‌ ‌Creek‌ ‌where‌ ‌it‌ ‌empties‌ ‌into‌ ‌the‌ ‌Hudson‌ ‌River.‌ ‌This‌ ‌location‌ ‌is‌ ‌about‌ ‌15-miles‌ ‌from‌‌                             

Taylor-Montgomery‌ ‌and‌ ‌is‌ ‌also‌ ‌crowded‌ ‌with‌ ‌several‌ ‌patches‌ ‌of‌ ‌water‌ ‌chestnut.‌ ‌Together,‌‌these‌‌                         

two‌‌sites‌‌offer‌‌biomass‌‌which‌‌could‌‌be‌‌extracted‌‌and‌‌used‌‌for‌‌co-digestion‌‌with‌‌excess‌‌food‌‌waste.‌ ‌                               

It‌‌is‌‌also‌‌important‌‌to‌‌note‌‌that‌‌Denning’s‌‌Point,‌‌next‌‌to‌‌the‌‌‌Beacon‌‌Recycling‌‌&‌‌Transfer‌‌Station‌,‌‌is‌‌                                   

~16-miles‌‌from‌‌Taylor-Montgomery‌‌and‌‌has‌‌a‌‌much‌‌larger‌‌water‌‌chestnut‌‌infestation‌‌that‌‌would‌‌be‌‌                           

economically‌ ‌viable‌ ‌to‌ ‌harvest‌ ‌and‌ ‌transport‌ ‌for‌ ‌processing‌ ‌in‌ ‌Montgomery.‌ ‌ 

‌ 
FIGURE‌ ‌2C:‌ ‌‌Algonquin‌ ‌Park‌ ‌Pond‌ FIGURE‌ ‌2D:‌ ‌‌Moodna‌ ‌Creek‌ ‌&‌ ‌Hudson‌ ‌River‌ ‌ 
‘Livestock‌‌manure’‌‌is‌‌listed‌‌in‌‌green‌‌on‌‌TABLE‌‌2B‌‌because‌‌the‌‌‌Gardnertown‌‌Farm‌‌is‌‌about‌‌12‌‌miles‌‌                                 

away‌ ‌from‌ ‌the‌ ‌recycling‌ ‌facility‌ ‌and‌ ‌hosts‌ ‌several‌‌dozen‌‌horses‌‌throughout‌‌the‌‌year.‌ ‌A‌‌computer‌‌                             

generated‌‌satellite‌‌image‌‌of‌‌this‌‌area‌‌is‌‌shown‌‌in‌‌FIGURE‌‌2E.‌ ‌Their‌‌operations‌‌include‌‌equestrian‌‌                             

shows,‌ ‌clinics,‌ ‌and‌‌polo‌‌games,‌‌so‌‌there‌‌is‌‌regular‌‌feeding‌‌and‌‌housing.‌ ‌While‌‌they‌‌currently‌‌sell‌‌                               

the‌ ‌horse‌ ‌manure‌ ‌to‌ ‌local‌ ‌residents‌ ‌and‌ ‌farming‌ ‌operations,‌‌a‌‌partnership‌‌could‌‌be‌‌explored‌‌with‌‌                             

this‌ ‌family‌ ‌owned‌ ‌and‌ ‌operated‌ ‌business‌ ‌to‌‌             

incorporate‌ ‌their‌ ‌excess‌ ‌biomass‌ ‌into‌ ‌a‌ ‌local‌‌             

co-digestion‌ ‌process‌ ‌for‌ ‌biogas‌ ‌production.‌ ‌ 

Perennial‌‌grasses‌‌are‌‌proposed‌‌as‌‌an‌‌additional‌‌             

feedstock‌ ‌source‌ ‌for‌ ‌this‌ ‌location‌ ‌provided‌ ‌the‌‌             

amount‌ ‌of‌ ‌open‌ ‌area‌ ‌that‌ ‌the‌ ‌recycling‌ ‌center‌‌               

appears‌‌to‌‌have‌‌throughout‌‌the‌‌property.‌ ‌For‌‌an‌‌               

operation‌ ‌that‌ ‌would‌ ‌support‌ ‌approximately‌‌         

1,500‌ ‌tons‌ ‌of‌ ‌silage‌ ‌per‌ ‌year,‌ ‌the‌ ‌storage‌‌               

FIGURE‌ ‌2E:‌‌‌Gardnertown‌‌Farm‌ ‌structure‌‌would‌‌need‌‌to‌‌be‌‌about‌‌75-ft‌‌by‌‌250-ft‌‌                          
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‌ 
which‌ ‌is‌ ‌less‌ ‌than‌ ‌½-acre.‌ ‌A‌ ‌clamp‌ ‌without‌ ‌walls‌ ‌would‌ ‌maximize‌ ‌flexibility‌‌and‌‌the‌‌heaping‌‌pile‌‌                               

would‌ ‌rise‌ ‌to‌ ‌a‌ ‌little‌ ‌more‌ ‌than‌ ‌10-ft‌ ‌at‌ ‌the‌ ‌center.‌ ‌Further‌ ‌investigation‌ ‌of‌ ‌the‌ ‌current‌ ‌ground‌‌                                 

surface‌‌is‌‌necessary‌‌to‌‌determine‌‌if‌‌a‌‌respective‌‌foundation‌‌would‌‌be‌‌necessary.‌ ‌While‌‌‌concrete‌‌or‌‌                             

asphalt‌‌can‌‌be‌‌used‌‌as‌‌a‌‌base,‌‌it‌‌must‌‌be‌‌designed‌‌and‌‌treated‌‌for‌‌the‌‌acidic‌‌nature‌‌of‌‌silage.‌ ‌This‌‌                                       

suggested‌ ‌operation‌ ‌could‌ ‌be‌ ‌integrated‌ ‌with‌ ‌a‌ ‌land‌ ‌restoration‌ ‌initiative‌ ‌that‌ ‌would‌ ‌seek‌ ‌to‌‌                           

revitalize‌ ‌regional‌ ‌farmland‌ ‌and‌ ‌increase‌ ‌agriculture‌ ‌productivity‌ ‌potential‌ ‌throughout‌ ‌the‌ ‌county.‌ ‌                     

Logistics‌‌for‌‌greater‌‌Hudson‌‌Valley‌‌impact‌‌should‌‌be‌‌explored‌‌through‌‌local‌‌land‌‌conservancies‌‌and‌‌                           

educational‌ ‌institutions‌ ‌to‌ ‌secure‌ ‌supply‌ ‌chains‌ ‌and‌ ‌establish‌ ‌a‌ ‌consistent‌ ‌feedstock.‌ ‌As‌ ‌a‌‌                         

cellulosic‌ ‌plant,‌ ‌grinding‌ ‌and‌ ‌mashing‌ ‌machinery‌ ‌is‌ ‌crucial‌ ‌to‌ ‌enable‌ ‌the‌ ‌most‌ ‌efficient‌ ‌digestion‌‌                           

process‌ ‌and‌ ‌generate‌ ‌byproducts‌ ‌with‌ ‌the‌ ‌highest‌‌value.‌ ‌Provided‌‌these‌‌uncertainties,‌‌yet‌‌viable‌                         

potential,‌ ‌this‌ ‌feedstock‌ ‌has‌ ‌been‌ ‌colored‌ ‌‘yellow’‌ ‌in‌ ‌TABLE‌ ‌2B.‌ ‌ 

TABLE‌ ‌2B:‌ ‌‌Proposal‌ ‌2‌ ‌Feedstocks‌ ‌ 

Taylor-Montgomery‌ ‌LLC‌ ‌does‌ ‌not‌ ‌manage‌ ‌any‌ ‌biosolids,‌ ‌however‌‌there‌‌may‌‌be‌‌an‌‌opportunity‌‌to‌‌                           

introduce‌ ‌pyrolysis‌ ‌of‌ ‌this‌ ‌biomass‌ ‌from‌ ‌locally‌ ‌sourced‌ ‌WWTP’s‌ ‌into‌ ‌a‌ ‌greater‌ ‌circular‌‌economy‌‌                           

initiative.‌ ‌According‌‌to‌‌the‌‌NYS‌‌DEC’s‌‌2015‌‌Biosolids‌‌Survey,‌‌there‌‌are‌‌two‌‌WWTPs‌‌nearby:‌‌The‌‌                             

Montgomery-T‌‌STP‌‌Dist‌‌#1‌‌(SPDES‌‌No:‌‌‌NY0247782)‌‌‌has‌‌a‌‌flow‌‌of‌‌0.119‌‌MGD‌‌(designed‌‌for‌‌up‌‌to‌‌                                 

0.15‌ ‌million)‌ ‌and‌ ‌generates‌ ‌approximately‌ ‌31‌ ‌dry‌ ‌tons‌ ‌of‌ ‌biosolids‌ ‌on‌ ‌an‌ ‌annual‌ ‌basis,‌ ‌and‌ ‌the‌‌                               

Village‌‌Of‌‌Montgomery‌‌STP‌‌(SPDES‌‌No:‌‌‌NY0026433)‌‌has‌‌a‌‌flow‌‌of‌‌0.331‌‌million‌‌gallons‌‌per‌‌day‌‌                               

(designed‌‌for‌‌up‌‌to‌‌0.5‌‌MGD)‌‌and‌‌generates‌‌approximately‌‌172‌‌dry‌‌tons‌‌of‌‌biosolids‌‌on‌‌an‌‌annual‌‌                                 

basis.‌ ‌Both‌‌facilities‌‌employ‌‌aerobic‌‌digestion‌‌processes,‌‌and,‌‌at‌‌the‌‌time‌‌of‌‌the‌‌survey,‌‌the‌‌latter‌‌                               

was‌ ‌sending‌ ‌the‌ ‌resulting‌ ‌biomass‌ ‌to‌ ‌incineration‌ ‌in‌ ‌Connecticut.‌ ‌In‌ ‌order‌ ‌to‌ ‌reach‌ ‌a‌ ‌1,000‌ ‌ton‌‌                               

annual‌ ‌volume‌ ‌that‌ ‌would‌ ‌facilitate‌ ‌an‌‌economically‌‌viable‌‌pyrolysis‌‌treatment‌‌operation,‌‌biosolids‌‌                       

would‌ ‌have‌ ‌to‌ ‌be‌ ‌sourced‌ ‌from‌ ‌other‌ ‌treatment‌ ‌plants‌ ‌as‌‌well.‌ ‌Upon‌‌examination‌‌of‌‌the‌‌mapped‌‌                               

data‌‌points,‌‌there‌‌are‌‌several‌‌nearby‌‌locations‌‌which‌‌generate‌‌a‌‌significant‌‌amount‌‌of‌‌biomass‌‌and‌‌                             

should‌‌be‌‌considered‌‌prime‌‌candidates‌‌for‌‌collaboration.‌ ‌As‌‌such,‌‌‘pyrolysis‌‌and‌‌biochar’‌‌potential‌‌                         

is‌ ‌identified‌ ‌in‌ ‌yellow‌ ‌in‌ ‌TABLE‌ ‌2C.‌ ‌ 

‌ 
FIGURE‌ ‌2F:‌ ‌‌Goshen‌ ‌WWTF‌ FIGURE‌ ‌2G:‌ ‌‌New‌ ‌Windsor‌ ‌STP‌ ‌ 
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Variation‌ ‌of‌ ‌feedstock‌ ‌ 

Excess‌ ‌food‌ ‌waste‌ ‌  Wood‌ ‌/‌ ‌yard‌ ‌waste‌ ‌  Invasive‌ ‌species‌ ‌  Livestock‌ ‌manure‌ ‌  Perennial‌ ‌grasses‌ ‌ 



‌ 
The‌ ‌Goshen‌ ‌WWTF,‌ ‌in‌ ‌FIGURE‌ ‌2F‌ ‌(SPDES‌ ‌No:‌ ‌‌NY0031518),‌ ‌is‌ ‌located‌ ‌in‌ ‌Goshen,‌ ‌NY‌ ‌and‌‌                             

approximately‌‌10‌‌miles‌‌away‌‌from‌‌the‌‌recycling‌‌center.‌ ‌It‌‌has‌‌a‌‌flow‌‌of‌‌1.108‌‌million‌‌gallons‌‌per‌‌day‌‌                                   

(designed‌‌for‌‌up‌‌to‌‌2‌‌million),‌‌generates‌‌approximately‌‌442‌‌dry‌‌tons‌‌of‌‌biosolids‌‌on‌‌an‌‌annual‌‌basis,‌‌                                 
and,‌ ‌at‌ ‌the‌ ‌time‌ ‌of‌ ‌the‌ ‌survey,‌ ‌was‌ ‌sending‌ ‌this‌ ‌biomass‌‌to‌‌Pennsylvania‌‌for‌‌land‌‌application.‌ ‌In‌‌                                 

addition,‌ ‌the‌ ‌New‌ ‌Windsor‌ ‌STP,‌ ‌in‌ ‌FIGURE‌ ‌2G‌ ‌(SPDES‌ ‌No:‌ ‌‌NY0022446),‌ ‌is‌ ‌located‌ ‌in‌ ‌New‌‌                             

Windsor,‌‌NY‌‌and‌‌approximately‌‌14‌‌miles‌‌away‌‌from‌‌the‌‌recycling‌‌center.‌ ‌It‌‌has‌‌a‌‌flow‌‌of‌‌3.4‌‌MGD‌‌                                   

(designed‌‌for‌‌up‌‌to‌‌5‌‌MGD),‌‌generates‌‌approximately‌‌525‌‌dry‌‌tons‌‌of‌‌biosolids‌‌on‌‌an‌‌annual‌‌basis,‌‌                                 

and‌ ‌at‌ ‌the‌ ‌time‌ ‌of‌ ‌the‌ ‌survey‌ ‌was‌ ‌also‌ ‌sending‌ ‌its‌ ‌biomass‌ ‌to‌ ‌Connecticut‌ ‌for‌ ‌incineration.‌ ‌This‌‌                                 

treatment‌ ‌center‌ ‌is‌ ‌located‌ ‌along‌ ‌the‌ ‌northern‌ ‌bank‌ ‌of‌ ‌the‌ ‌Moodna‌ ‌Creek,‌ ‌which‌ ‌is‌ ‌visible‌‌at‌‌the‌‌                                 

bottom‌ ‌of‌ ‌FIGURE‌ ‌2G,‌ ‌and‌ ‌is‌ ‌only‌ ‌a‌ ‌short‌ ‌distance‌ ‌upstream‌ ‌from‌ ‌the‌ ‌aforementioned‌ ‌water‌‌                             

chestnut‌‌infestation‌‌where‌‌this‌‌watershed‌‌enters‌‌the‌‌Hudson‌‌River.‌ ‌Combined,‌‌these‌‌four‌‌treatment‌‌                         

WWTPs‌‌generate‌‌over‌‌1,000‌‌dry‌‌tons‌‌of‌‌biosolids‌‌on‌‌an‌‌annual‌‌basis‌‌which‌‌would‌‌justify‌‌a‌‌financial‌‌                                 

investment‌‌in‌‌local‌‌pyrolysis‌‌treatment‌‌for‌‌beneficial‌‌applications‌‌and‌‌remove‌‌thousands‌‌of‌‌miles‌‌of‌‌                           

hauling‌ ‌activities,‌ ‌and‌ ‌the‌ ‌respective‌ ‌carbon‌ ‌emissions,‌ ‌from‌ ‌the‌ ‌described‌ ‌management‌ ‌practices.‌ ‌ 

‌ 
FIGURE‌ ‌2H:‌ ‌‌Wallkill‌ ‌STP‌ FIGURE‌ ‌2I:‌ ‌‌Newburgh‌ ‌WWTP‌ ‌ 

It‌ ‌would‌ ‌also‌ ‌be‌ ‌possible‌ ‌to‌ ‌scale‌ ‌these‌ ‌proposed‌ ‌pyrolysis‌ ‌operations‌ ‌with‌ ‌additional‌ ‌biosolids‌‌                           

sourced‌‌from‌‌Orange‌‌County‌‌that‌‌lie‌‌within‌‌the‌‌same‌‌approximate‌‌radial‌‌distance.‌ ‌For‌‌instance,‌‌the‌‌                             

Wallkill‌ ‌STP,‌ ‌in‌ ‌FIGURE‌ ‌2H‌ ‌(SPDES‌ ‌No:‌ ‌‌NY0024422),‌ ‌is‌ ‌located‌ ‌in‌ ‌Middletown,‌ ‌NY‌ ‌along‌ ‌the‌‌                             

Wallkill‌ ‌River,‌ ‌and‌ ‌is‌ ‌approximately‌ ‌14-miles‌ ‌from‌ ‌the‌ ‌recycling‌ ‌center.‌ ‌It‌ ‌has‌ ‌a‌ ‌flow‌‌of‌‌2.5‌‌MGD‌‌                                 

(designed‌‌for‌‌up‌‌to‌‌4‌‌MGD),‌‌generates‌‌approximately‌‌454‌‌dry‌‌tons‌‌of‌‌biosolids‌‌on‌‌an‌‌annual‌‌basis,‌‌                                 

and‌ ‌at‌ ‌the‌ ‌time‌ ‌of‌ ‌the‌ ‌survey‌ ‌was‌ ‌sent‌ ‌outside‌ ‌of‌ ‌the‌ ‌state‌ ‌for‌ ‌incineration.‌ ‌Also,‌‌the‌‌Newburgh‌‌                                   

WWTP,‌ ‌in‌ ‌FIGURE‌ ‌2I‌ ‌(SPDES‌ ‌No:‌ ‌‌NY0026310),‌ ‌is‌ ‌located‌ ‌in‌ ‌Newburgh,‌ ‌NY‌ ‌along‌ ‌the‌ ‌Hudson‌‌                             

River,‌ ‌and‌ ‌approximately‌ ‌15-miles‌ ‌from‌ ‌the‌ ‌recycling‌ ‌center.‌ ‌It‌ ‌has‌ ‌a‌ ‌flow‌ ‌of‌ ‌4.9‌ ‌MGD‌ ‌per‌ ‌day‌‌                                 

(designed‌ ‌for‌ ‌up‌ ‌to‌ ‌8.8‌ ‌MGD),‌ ‌but‌‌the‌‌amount‌‌of‌‌generated‌‌biosolids‌‌was‌‌not‌‌reported.‌ ‌Provided‌‌                               

that‌ ‌this‌ ‌is‌ ‌almost‌ ‌twice‌ ‌the‌ ‌volume‌ ‌of‌ ‌the‌ ‌Wallkill‌ ‌STP,‌ ‌it‌ ‌produces‌ ‌a‌ ‌significant‌ ‌amount‌ ‌of‌ ‌biomass.‌ ‌ 

TABLE‌ ‌2C:‌ ‌‌Proposal‌ ‌2‌ ‌Pyrolysis‌ ‌Potential‌ ‌ 
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Pyrolysis‌ ‌&‌ ‌biochar‌ ‌ 

Biosolids‌ ‌  Wood‌ ‌waste‌ ‌  Heat‌ ‌need‌ ‌ 



‌ 

FIGURE‌ ‌2J:‌ ‌‌Two‌ ‌Land‌ ‌Parcels‌ ‌(~95-acres)‌ FIGURE‌ ‌2K:‌ ‌‌North‌ ‌Land‌ ‌Parcel‌ ‌(~45-acres)‌ ‌ 

Taylor-Montgomery‌‌LLC‌‌maintains‌‌ownership‌‌of‌‌two‌‌land‌‌plots‌‌which‌‌are‌‌shown‌‌in‌‌FIGURE‌‌2J‌‌and‌‌                             

have‌‌a‌‌combined‌‌area‌‌of‌‌about‌‌95-acres.‌ ‌Their‌‌current‌‌operations‌‌are‌‌on‌‌the‌‌north‌‌parcel‌‌which‌‌is‌‌                                 

about‌ ‌45-acres‌ ‌(FIGURE‌ ‌2K).‌ ‌The‌ ‌southern‌ ‌plot‌ ‌is‌ ‌approximately‌ ‌55-acres‌ ‌and‌ ‌has‌ ‌no‌‌                         

infrastructure‌‌except‌‌for‌‌some‌‌road‌‌access‌‌to‌‌the‌‌northern‌‌parcel‌‌on‌‌the‌‌eastern‌‌end‌‌of‌‌the‌‌property.‌ ‌                                 

It‌‌has‌‌sufficient‌‌space‌‌to‌‌support‌‌this‌‌biogas‌‌proposal,‌‌scale‌‌with‌‌increased‌‌feedstock,‌‌and‌‌introduce‌‌                             

additional‌ ‌innovative‌ ‌initiatives.‌  ‌As‌ ‌such,‌ ‌the‌ ‌corresponding‌ ‌area‌ ‌TABLE‌ ‌2D‌ ‌is‌ ‌completely‌ ‌green.‌ ‌ 

TABLE‌ ‌2D:‌ ‌‌Proposal‌ ‌2‌ ‌Area‌ ‌Overview‌ ‌ 

The‌ ‌proposed‌ ‌circular‌ ‌biogas‌ ‌solution‌ ‌is‌ ‌presented‌ ‌in‌ ‌SYSTEM‌ ‌2‌ ‌and‌ ‌displays‌ ‌the‌ ‌primary‌‌                           

anaerobic‌ ‌digestion‌ ‌process.‌ ‌The‌ ‌feedstocks‌ ‌for‌ ‌co-digestion‌ ‌are‌ ‌excess‌ ‌food‌ ‌waste,‌ ‌the‌ ‌locally‌‌                         

available‌ ‌horse‌ ‌manure,‌ ‌and‌ ‌the‌ ‌regionally‌ ‌available‌ ‌water‌ ‌chestnut.‌ ‌‘Water‌ ‌chestnut‌‌harvesting’‌‌                       

has‌‌a‌‌dashed‌‌border‌‌because‌‌there‌‌aren’t‌‌any‌‌nearby‌‌communities‌‌that‌‌currently‌‌have‌‌a‌‌harvesting‌‌                             

machine.‌ ‌A‌‌composting‌‌process‌‌is‌‌also‌‌shown,‌‌but‌‌is‌‌not‌‌necessary‌‌for‌‌the‌‌proposed‌‌design‌‌(it‌‌can‌‌                                 

have‌‌some‌‌complications‌‌with‌‌town‌‌zoning).‌ ‌Another‌‌process‌‌depicted‌‌is‌‌clamp‌‌storage‌‌which‌‌can‌‌                           

store‌ ‌regionally‌ ‌produced‌ ‌perennial‌ ‌grasses‌‌and‌‌be‌‌used‌‌as‌‌an‌‌additional‌‌feedstock‌‌for‌‌anaerobic‌‌                           

digestion.‌ ‌The‌‌outputs‌‌of‌‌the‌‌digester‌‌are‌‌reapplied‌‌to‌‌a‌‌respective‌‌land‌‌restoration‌‌initiative.‌ ‌While‌‌                             

this‌ ‌proposal‌ ‌has‌ ‌thoroughly‌ ‌explored‌ ‌the‌ ‌potential‌ ‌feedstock‌ ‌origins‌ ‌for‌ ‌a‌ ‌biosolids‌ ‌pyrolysis‌‌                         

process,‌ ‌it‌ ‌has‌ ‌not‌ ‌been‌ ‌included‌ ‌in‌ ‌this‌ ‌diagram.‌ ‌This‌ ‌is‌ ‌because‌ ‌Taylor-Montgomery‌ ‌doesn’t‌‌                           

currently‌ ‌manage‌ ‌this‌ ‌biomass‌ ‌and‌ ‌implementation‌ ‌would‌ ‌require‌ ‌the‌ ‌collaboration‌ ‌of‌ ‌many‌‌                       

stakeholders.‌ ‌However,‌‌an‌‌implementation‌‌of‌‌this‌‌system‌‌should‌‌be‌‌explored‌‌and‌‌can‌‌complement‌‌                         

their‌‌existing‌‌on-site‌‌management‌‌of‌‌plastics.‌ ‌Similar‌‌to‌‌proposal‌‌8‌‌for‌‌the‌‌Ulster‌‌County‌‌Resource‌‌                             

&‌ ‌Recovery‌ ‌Agency,‌ ‌heat‌ ‌generated‌ ‌from‌ ‌pyrolysis‌ ‌can‌‌offer‌‌on-site‌‌drying‌‌and‌‌grinding‌‌of‌‌sorted‌‌                             

plastics‌ ‌and‌ ‌invite‌ ‌additional‌ ‌innovative‌ ‌on-site‌ ‌manufacturing‌ ‌of‌ ‌plastic‌ ‌products‌ ‌directly‌ ‌from‌‌                       

recycled‌‌materials.‌ ‌Installations‌‌that‌‌remove‌‌the‌‌transportation‌‌aspects‌‌are‌‌necessary‌‌for‌‌economic‌‌                       

viability‌ ‌and‌ ‌essential‌ ‌for‌ ‌the‌ ‌Hudson‌ ‌Valley‌ ‌to‌ ‌meet‌ ‌the‌ ‌state’s‌ ‌low-carbon‌ ‌transition‌ ‌plan.‌ ‌ 
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Space‌ ‌to‌ ‌host‌ ‌the‌ ‌proposed‌ ‌system‌ ‌ 

Sufficient‌ ‌to‌ ‌support‌ ‌proposal‌ ‌  Space‌ ‌to‌ ‌scale-up‌ ‌the‌ ‌proposed‌‌ 
system‌ ‌with‌ ‌increased‌ ‌feedstock‌ ‌ 

Available‌ ‌area‌ ‌to‌ ‌introduce‌ ‌innovative‌‌ 
circular‌ ‌economy‌ ‌initiatives‌ ‌ 



‌ 

SYSTEM‌ ‌2:‌ ‌‌Proposal‌ ‌for‌ ‌Taylor-Montgomery‌ ‌LLC‌ ‌ 

The‌ ‌owners‌ ‌of‌ ‌Taylor-Montgomery‌ ‌LLC‌ ‌also‌ ‌own‌ ‌‌Taylor‌ ‌Biomass‌ ‌Energy,‌ ‌LLC‌ ‌which‌ ‌is‌‌                         

headquartered‌ ‌at‌ ‌the‌ ‌same‌ ‌location.‌ ‌They‌ ‌are‌ ‌actively‌ ‌proposing‌ ‌a‌‌biomass‌‌gasification‌‌process‌‌                         

that‌‌produces‌‌medium‌‌Btu‌‌and‌‌has‌‌a‌‌heating‌‌value‌‌approximately‌‌half‌‌that‌‌of‌‌natural‌‌gas.‌ ‌It‌‌would‌‌                                 

be‌‌a‌‌multi-million‌‌dollar‌‌facility,‌‌built‌‌at‌‌this‌‌location,‌‌which‌‌would‌‌intake‌‌MSW,‌‌produce‌‌syngas,‌‌and‌‌                               

reduce‌ ‌waste‌ ‌otherwise‌‌destined‌‌for‌‌landfills.‌ ‌The‌‌installation‌‌would‌‌provide‌‌a‌‌direct‌‌substitute‌‌for‌‌                           

natural‌‌gas‌‌and‌‌could‌‌be‌‌used‌‌as‌‌a‌‌fuel‌‌for‌‌turbine‌‌engines‌‌as‌‌a‌‌synthesis‌‌gas‌‌for‌‌a‌‌large‌‌variety‌‌of‌‌                                         

products‌ ‌related‌ ‌to‌ ‌biofuels,‌ ‌chemicals,‌ ‌and‌ ‌hydrogen.‌ ‌Taylor‌‌Biomass‌‌claims‌‌that‌‌integrating‌‌the‌‌                         

Taylor‌ ‌Gasifier‌ ‌with‌ ‌their‌ ‌current‌ ‌sorting‌ ‌and‌ ‌separating‌ ‌process‌ ‌can‌ ‌reduce‌‌emissions‌‌generated‌‌                         

from‌ ‌‘business-as-usual’‌ ‌by‌ ‌an‌ ‌order‌ ‌of‌ ‌magnitude.‌ ‌Through‌ ‌this‌ ‌process,‌ ‌material‌ ‌input‌ ‌mass‌‌                         

would‌‌be‌‌reduced‌‌by‌‌approximately‌‌90%‌‌and‌‌contaminants‌‌in‌‌the‌‌gas,‌‌such‌‌as‌‌nitrogen‌‌producing‌‌                             

compounds‌ ‌and‌ ‌sulfur‌ ‌compounds,‌ ‌would‌ ‌be‌ ‌removed‌ ‌to‌ ‌improve‌ ‌overall‌ ‌process‌ ‌emissions.‌ ‌ 

This‌‌gasification‌‌initiative‌‌can‌‌complement‌‌the‌‌biogas‌‌circular‌‌system‌‌that‌‌Hudson‌‌Valley‌‌Biogas‌‌is‌‌                           

proposing.‌ ‌These‌ ‌production‌ ‌cycles‌ ‌can‌ ‌be‌ ‌integrated‌ ‌with‌ ‌combined‌ ‌infrastructure‌ ‌facilitating‌‌                     

generation,‌ ‌storage,‌ ‌and‌ ‌transfer‌ ‌of‌ ‌heat.‌ ‌A‌ ‌coordinated‌ ‌planning‌ ‌effort‌‌would‌‌therefore‌‌increase‌‌                         

the‌‌respective‌‌benefits‌‌and‌‌economical‌‌opportunities‌‌associated‌‌with‌‌each‌‌independent‌‌installation.‌ ‌                     
It‌ ‌would‌ ‌create‌ ‌an‌ ‌inspirational,‌ ‌renewable‌ ‌production‌ ‌center‌ ‌setting‌ ‌precedents‌ ‌for‌ ‌innovative‌‌                       

energy‌‌generation‌‌and‌‌novel‌‌material‌‌processing‌‌that‌‌could‌‌have‌‌its‌‌benefits‌‌shared‌‌and‌‌replicated‌‌                           

throughout‌ ‌the‌ ‌world.‌ ‌Orange‌‌County‌‌and‌‌the‌‌greater‌‌Hudson‌‌Valley‌‌can‌‌greatly‌‌benefit‌‌from‌‌this‌‌                             

system‌ ‌thinking‌ ‌mentality‌ ‌and‌ ‌promote‌ ‌the‌ ‌establishment‌ ‌of‌ ‌relevant‌ ‌new‌ ‌business‌ ‌opportunities.‌ ‌ 
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http://www.taylorbiomassenergy.com/


‌ 
The‌ ‌NYS‌ ‌‌DEC‌ ‌Commissioner‌ ‌Policy‌ ‌29‌ ‌on‌ ‌Environmental‌ ‌Justice‌ ‌and‌ ‌Permitting‌ ‌(CP-29)‌‌                       

recognizes‌‌the‌‌nearby‌‌City‌‌of‌‌Newburgh‌‌as‌‌an‌‌environmental‌‌justice‌‌region‌‌as‌‌well‌‌as‌‌several‌‌areas‌‌                               

around‌ ‌the‌ ‌neighboring‌‌community‌‌of‌‌Middletown.‌ ‌FIGURES‌‌2L‌‌&‌‌2M‌‌are‌‌sourced‌‌from‌‌the‌‌state‌‌                             

and‌‌reveal‌‌the‌‌expansiveness‌‌of‌‌these‌‌regions‌‌which‌‌are‌‌designated‌‌with‌‌the‌‌color‌‌purple.‌ ‌FIGURE‌‌                             

2L‌‌reveals‌‌the‌‌span‌‌of‌‌this‌‌area‌‌relative‌‌to‌‌Orange‌‌County‌‌while‌‌FIGURE‌‌2M‌‌offers‌‌a‌‌much‌‌higher‌‌                                   

resolution‌ ‌and‌ ‌closer‌ ‌view‌ ‌of‌ ‌the‌ ‌same‌ ‌area.‌ ‌Implementing‌ ‌a‌ ‌circular‌ ‌economy‌ ‌initiative‌ ‌at‌ ‌this‌‌                             

location‌ ‌therefore‌ ‌offers‌ ‌an‌ ‌opportunity‌ ‌to‌ ‌introduce‌ ‌investments‌ ‌into‌ ‌this‌ ‌region‌ ‌that‌ ‌would‌ ‌be‌‌                           

accessible‌ ‌by‌ ‌the‌ ‌local‌ ‌communities.‌ ‌Corresponding‌ ‌educational‌ ‌initiatives‌ ‌can‌ ‌be‌ ‌designed‌ ‌and‌‌                       

executed‌ ‌to‌ ‌build‌ ‌capacity‌ ‌with‌ ‌the‌ ‌local‌ ‌residents‌ ‌and‌ ‌reveal‌ ‌the‌ ‌benefits‌ ‌of‌ ‌a‌ ‌regenerative‌‌                             

production‌ ‌cycle.‌ ‌In‌ ‌addition,‌ ‌a‌ ‌system‌ ‌of‌ ‌this‌ ‌design‌ ‌would‌ ‌allow‌ ‌for‌‌waste‌‌to‌‌be‌‌reclassified‌‌as‌‌                                 

beneficial‌ ‌use‌ ‌material‌ ‌and‌ ‌become‌ ‌maintained‌ ‌within‌ ‌the‌ ‌community.‌ ‌Renewable‌ ‌energy‌ ‌in‌ ‌the‌‌                         

form‌‌of‌‌electricity‌‌could‌‌be‌‌applied‌‌to‌‌the‌‌local‌‌electric‌‌grid‌‌while‌‌excess‌‌byproduct‌‌materials‌‌can‌‌be‌‌                                 

sold‌ ‌as‌ ‌a‌ ‌community‌ ‌export‌ ‌thereby‌ ‌generating‌ ‌additional‌ ‌revenue‌ ‌opportunities‌ ‌for‌ ‌the‌ ‌county.‌ ‌ 

‌ 
FIGURE‌ ‌2L:‌ ‌‌Orange‌ ‌County‌ ‌Env.‌ ‌Justice‌ FIGURE‌ ‌2M:‌ ‌City‌ ‌Of‌ ‌‌Newburgh‌ ‌Env.‌ ‌Justice‌ ‌ 

TABLE‌ ‌2E‌ ‌lists‌ ‌a‌ ‌variety‌ ‌of‌ ‌‘general’‌‌stakeholders‌‌relevant‌‌to‌‌all‌‌10‌‌Hudson‌‌Valley‌‌Biogas‌‌system‌‌                               

proposals.‌ ‌This‌ ‌includes‌ ‌the‌ ‌NYS‌ ‌DEC,‌ ‌with‌ ‌its‌ ‌respective‌ ‌divisions,‌ ‌a‌ ‌variety‌ ‌of‌ ‌research‌ ‌&‌‌                             

education‌ ‌institutions,‌ ‌select‌ ‌regional‌ ‌organizations,‌ ‌and‌ ‌several‌ ‌professional‌ ‌associations.‌ ‌                 

‘Specific’‌ ‌stakeholders‌ ‌to‌ ‌this‌ ‌project‌ ‌include‌ ‌the‌ ‌local‌ ‌land‌ ‌conservancies‌ ‌and‌ ‌land‌ ‌trust,‌ ‌the‌‌                           

county’s‌‌Cornell‌‌Cooperative‌‌Extension,‌‌higher‌‌educational‌‌institutions‌‌within‌‌a‌‌25-mile‌‌radius‌‌of‌‌the‌‌                         

facility,‌ ‌and‌ ‌some‌ ‌additional‌ ‌regional‌ ‌organizations.‌ ‌Due‌ ‌to‌ ‌the‌ ‌potential‌ ‌for‌ ‌the‌ ‌invasive‌ ‌water‌‌                           

chestnut‌ ‌to‌ ‌be‌ ‌used‌ ‌as‌ ‌a‌ ‌feedstock‌ ‌at‌ ‌this‌ ‌site‌ ‌location,‌ ‌some‌ ‌of‌ ‌the‌ ‌‘specific’‌ ‌organizations‌‌also‌‌                                 

include‌ ‌PRISM,‌ ‌Scenic‌ ‌Hudson,‌ ‌and‌ ‌the‌ ‌Hudson‌ ‌River‌ ‌Watershed‌ ‌Alliance.‌ ‌These‌ ‌groups‌ ‌are‌‌                         

therefore‌‌in‌‌common‌‌with‌‌the‌‌other‌‌proposals‌‌which‌‌exhibit‌‌the‌‌same‌‌potential‌‌to‌‌utilize‌‌this‌‌aquatic‌‌                               

feedstock.‌ ‌In‌ ‌order‌ ‌to‌ ‌maximize‌ ‌community‌ ‌and‌ ‌regional‌ ‌benefit,‌ ‌each‌ ‌of‌ ‌these‌ ‌organizations‌‌                         

should‌ ‌be‌ ‌contacted‌ ‌and‌ ‌coordinated‌ ‌to‌ ‌form‌ ‌a‌ ‌network‌ ‌of‌ ‌support‌ ‌and‌ ‌oversight.‌ ‌With‌‌                           

Taylor-Montgomery‌‌residing‌‌near‌‌the‌‌intersection‌‌of‌‌two‌‌federal‌‌highways‌‌(I-87‌‌and‌‌I-84),‌‌this‌‌facility‌‌                           

is‌ ‌ideal‌ ‌for‌ ‌coordinating‌ ‌material‌ ‌flows‌ ‌throughout‌ ‌the‌ ‌Greater‌ ‌Hudson‌ ‌Valley.‌ ‌ 

‌ 
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TABLE‌ ‌2E:‌ ‌‌Proposal‌ ‌2‌ ‌Stakeholders‌ ‌ 
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GENERAL‌ ‌  SPECIFIC‌ ‌ 

New‌ ‌York‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation:‌ ‌ 
     ‌‌Division‌ ‌of‌ ‌Materials‌ ‌Management‌ ‌ 
     ‌‌Climate‌ ‌Change‌ ‌ 
     ‌‌Invasive‌ ‌Species‌ ‌Council‌ ‌&‌ ‌Advisory‌ ‌Committee‌ ‌ 
‌ 

US‌ ‌Army‌ ‌Corps‌ ‌of‌ ‌Engineers‌ ‌(USACE)‌ ‌ 
‌ 

Research‌ ‌&‌ ‌Educational‌ ‌Institutions:‌ ‌ 
     ‌‌NYS‌ ‌Pollution‌ ‌Prevention‌ ‌Institute‌ ‌(NYSP2I)‌ ‌ 
     ‌‌NYS‌ ‌Energy‌ ‌Research‌ ‌&‌ ‌Development‌ ‌Authority‌ ‌(NYSERDA)‌ ‌ 
     ‌‌Cornell‌ ‌Waste‌ ‌Management‌ ‌Institute‌ ‌(Cornell‌ ‌University)‌ ‌ 
     ‌‌C-Change‌ ‌(Iowa‌ ‌State‌ ‌University)‌ ‌ 
     ‌‌Ithaka‌ ‌Institute‌ ‌for‌ ‌carbon‌ ‌intelligence‌ ‌ 
     ‌‌Cary‌ ‌Institute‌ ‌ 
‌ 

Regional‌ ‌Organizations:‌ ‌ 
     ‌‌Sustainable‌ ‌Hudson‌ ‌Valley‌ ‌ 
     ‌‌Hudson‌ ‌Valley‌ ‌Regional‌ ‌Council‌ ‌ 
‌ 

Associations:‌ ‌ 
     ‌‌American‌ ‌Biogas‌ ‌Council‌ ‌ 
     ‌‌International‌ ‌Biochar‌ ‌Initiative‌ ‌ 
     ‌‌World‌ ‌Biogas‌ ‌Association‌ ‌ 

‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 

New‌ ‌York‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation‌:‌ ‌ 
     ‌‌Region‌ ‌3‌ ‌Environmental‌ ‌Permits‌ ‌ 
Partnerships‌ ‌for‌ ‌Regional‌ ‌Invasive‌ ‌Species‌ ‌Management:‌ ‌ 
     ‌‌Capital‌ ‌Region‌ ‌PRISM‌ ‌ 
     ‌‌Lower‌ ‌Hudson‌ ‌PRISM‌ ‌ 
     ‌‌St‌ ‌Lawrence‌‌ ‌Eastern‌ ‌Lake‌ ‌Ontario‌ ‌(‌SLELO)‌ ‌PRISM‌‌ ‌  
     ‌‌New‌ ‌York-New‌ ‌Jersey‌ ‌Trail‌ ‌Conference‌ ‌ 
‌ 

Host‌ ‌Facility:‌ ‌ 
     ‌‌Taylor-Montgomery,‌ ‌LLC‌ ‌ 
     ‌‌Taylor‌ ‌Biomass‌ ‌Energy,‌ ‌LLC‌ ‌ 
‌ 

Land‌ ‌Conservancy‌ ‌Groups‌ ‌(Land‌ ‌Trusts):‌ ‌ 
     ‌‌Dutchess‌ ‌Land‌ ‌Conservancy‌ ‌ 
     ‌‌Hudson‌ ‌Highlands‌ ‌Land‌ ‌Trust‌ ‌ 
     ‌‌Orange‌ ‌County‌ ‌Land‌ ‌Trust‌ ‌ 
     ‌‌Stony‌ ‌Kill‌ ‌Foundation‌ ‌ 
     ‌‌Wallkill‌ ‌Valley‌ ‌Land‌ ‌Trust‌ ‌ 
‌ 

Cornell‌ ‌Cooperative‌ ‌Extension(s):‌ ‌ 
     ‌‌Dutchess‌ ‌County‌ ‌ 
     ‌‌Orange‌ ‌County‌ ‌ 
‌ 

Universities‌ ‌(Colleges):‌ ‌ 
     ‌‌Mount‌ ‌Saint‌ ‌Mary‌ ‌College‌ ‌ 
     ‌‌SUNY‌ ‌Orange‌ ‌ 
‌ 

Concentrated‌ ‌Animal‌ ‌Feeding:‌ ‌ 
     ‌‌Gardnertown‌ ‌Farm‌ ‌ 
‌ 

Regional‌ ‌Organizations:‌ ‌ 
     ‌‌Beacon‌ ‌Institute‌ ‌for‌ ‌Rivers‌ ‌&‌ ‌Estuaries‌ ‌(Clarkson‌ ‌University)‌ ‌ 
     ‌‌Hudsonia‌ ‌(Bard‌ ‌College)‌ ‌ 
     ‌‌Hudson‌ ‌River‌ ‌Sloop‌ ‌Clearwater‌ ‌ 
     ‌‌Hudson‌ ‌River‌ ‌Watershed‌ ‌Alliance‌ ‌ 
     ‌‌Scenic‌ ‌Hudson‌ ‌ 

https://www.dec.ny.gov/
https://www.dec.ny.gov/chemical/97463.html
https://www.dec.ny.gov/energy/44992.html#:~:text=DEC's%20Office%20of%20Climate%20Change,options%20for%20all%20New%20Yorkers.&text=Promote%20and%20facilitate%20investment%20in,green%20jobs%20in%20New%20York.
https://www.dec.ny.gov/animals/6989.html
https://www.usace.army.mil/
https://www.rit.edu/affiliate/nysp2i/
https://www.nyserda.ny.gov/
http://cwmi.css.cornell.edu/index.html
https://cchange.research.iastate.edu/
http://www.ithaka-institut.org/en/home
https://www.caryinstitute.org/
http://sustainhv.org/
https://hudsonvalleyregionalcouncil.org/
https://americanbiogascouncil.org/
https://biochar-international.org/
https://www.worldbiogasassociation.org/
https://www.dec.ny.gov/
https://www.dec.ny.gov/permits/79144.html
https://www.dec.ny.gov/animals/47433.html
https://www.capitalregionprism.org/
https://www.lhprism.org/
https://www.sleloinvasives.org/
https://www.sleloinvasives.org/
https://www.nynjtc.org/
https://www.taylor-montgomery.com/
http://www.taylorbiomassenergy.com/
https://dutchessland.org/about-us/
https://www.hhlt.org/
https://www.oclt.org/
http://stonykill.org/
http://stonykill.org/
https://wallkillvalleylt.org/whatwedo/
http://ccedutchess.org/
http://cceorangecounty.org/
https://www.msmc.edu/
https://sunyorange.edu/
https://gardnertownfarm.com/
https://www.clarkson.edu/academics/beacon
https://hudsonia.org/
https://www.clearwater.org/
https://hudsonwatershed.org/mission/
https://www.scenichudson.org/
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Proposal‌ ‌3:‌ ‌Beacon‌ ‌Recycling‌ ‌&‌ ‌Transfer‌ ‌ 
The‌ ‌city‌ ‌of‌ ‌Beacon‌ ‌is‌ ‌in‌ ‌Dutchess‌ ‌County‌ ‌and‌ ‌lies‌ ‌along‌ ‌the‌ ‌eastern‌ ‌coast‌ ‌of‌ ‌the‌ ‌Hudson‌ ‌River.‌ ‌                                   

This‌ ‌community‌ ‌is‌ ‌to‌ ‌the‌ ‌south‌ ‌of‌ ‌Interstate‌ ‌84‌ ‌and‌ ‌the‌ ‌Hamilton-Fish‌ ‌Newburgh-Beacon‌ ‌bridge.‌ ‌                           

The‌‌‌Recycling‌‌&‌‌Transfer‌‌Station‌‌is‌‌located‌‌at‌‌the‌‌southern‌‌end‌‌of‌‌the‌‌Beacon‌‌Train‌‌Station‌‌and‌‌is‌‌                                   

on‌‌the‌‌east‌‌side‌‌of‌‌the‌‌railroad‌‌tracks.‌ ‌This‌‌facility‌‌provides‌‌city‌‌residents‌‌with‌‌garbage,‌‌recyclables,‌‌                               

and‌ ‌yard‌ ‌waste‌ ‌drop-off‌ ‌services.‌ ‌Beacon‌ ‌has‌ ‌about‌ ‌14,000‌ ‌residents‌ ‌as‌ ‌provided‌ ‌by‌ ‌the‌ ‌US‌‌                             

Census‌ ‌Bureau.‌ ‌FIGURE‌ ‌3A‌ ‌shows‌ ‌this‌ ‌high‌ ‌density‌‌area‌‌on‌‌the‌‌right‌‌with‌‌the‌‌city‌‌of‌‌Newburgh‌‌                                 

(~30,000‌ ‌people)‌ ‌on‌ ‌the‌ ‌left‌ ‌side‌ ‌of‌ ‌the‌ ‌image.‌ ‌The‌ ‌variety‌ ‌of‌ ‌biogas‌ ‌production‌ ‌feedstocks‌‌                             

available‌ ‌in‌ ‌this‌ ‌area‌ ‌make‌ ‌it‌ ‌an‌ ‌ideal‌ ‌location‌ ‌to‌ ‌introduce‌ ‌a‌ ‌circular‌ ‌biogas‌ ‌system.‌ ‌ 

‌ 
FIGURE‌ ‌3A:‌ ‌‌Proposal‌ ‌3‌ ‌Mapped‌ ‌Feedstocks‌ FIGURE‌ ‌3B:‌ ‌‌Beacon‌ ‌Recycling‌ ‌&‌ ‌Transfer‌ ‌ 

A‌‌computer‌‌generated‌‌image‌‌of‌‌the‌‌recycling‌‌facility‌‌is‌‌provided‌‌by‌‌FIGURE‌‌3B.‌ ‌On‌‌the‌‌left‌‌side‌‌of‌‌                                   

the‌ ‌image,‌ ‌there‌ ‌are‌ ‌brown‌ ‌piles‌‌which‌‌represent‌‌a‌‌‌composting‌‌operation.‌ ‌Yard‌‌waste‌‌material‌‌is‌‌                             

collected‌ ‌from‌ ‌area‌ ‌households‌ ‌and‌ ‌residents‌ ‌twice‌ ‌per‌ ‌year‌ ‌within‌ ‌the‌ ‌city‌ ‌limits‌ ‌and‌ ‌brush‌ ‌is‌‌                               

picked‌‌up‌‌year‌‌round.‌ ‌Excess‌‌food‌‌waste‌‌is‌‌not‌‌currently‌‌managed‌‌by‌‌this‌‌facility‌‌and‌‌is‌‌therefore‌‌                                 
being‌‌proposed‌‌to‌‌support‌‌as‌‌a‌‌biogas‌‌feedstock.‌ ‌The‌‌city’s‌‌wastewater‌‌treatment‌‌facility‌‌can‌‌also‌‌                             

be‌‌seen‌‌in‌‌FIGURE‌‌3A‌‌with‌‌infrastructure‌‌designed‌‌for‌‌aerobic‌‌treatment‌‌of‌‌biosolids.‌ ‌Immediately‌‌                           

to‌ ‌the‌ ‌south‌ ‌of‌ ‌the‌ ‌aeration‌ ‌tanks‌ ‌and‌ ‌clarifiers,‌ ‌there‌ ‌is‌‌a‌‌closed‌‌landfill‌‌which‌‌now‌‌hosts‌‌a‌‌solar‌‌                                     

panel‌ ‌installation‌ ‌(past‌ ‌the‌ ‌field‌ ‌of‌‌view‌‌to‌‌the‌‌right).‌ ‌Due‌‌to‌‌the‌‌nature‌‌of‌‌the‌‌existing‌‌operations,‌‌                                   

this‌ ‌site‌ ‌has‌ ‌an‌ ‌ongoing‌ ‌industrial‌ ‌operation‌ ‌and‌ ‌maintains‌ ‌hauling‌ ‌activities.‌ ‌The‌ ‌corresponding‌‌                         

classification‌ ‌matrix‌ ‌is‌ ‌shown‌ ‌in‌ ‌TABLE‌ ‌3A‌ ‌with‌ ‌‘organics’‌ ‌in‌ ‌yellow‌ ‌and‌ ‌‘composting’‌ ‌in‌ ‌green.‌ ‌ 

TABLE‌ ‌3A:‌ ‌‌Proposal‌ ‌3‌ ‌Commercial‌ ‌Activities‌ ‌ 

FIGURE‌‌3C‌‌displays‌‌another‌‌satellite‌‌image‌‌with‌‌the‌‌Beacon‌‌Recycling‌‌&‌‌Transfer‌‌station‌‌located‌‌in‌‌                             
the‌ ‌top‌ ‌right‌ ‌corner.‌ ‌The‌‌prominent‌‌peninsula‌‌extending‌‌into‌‌the‌‌Hudson‌‌River‌‌is‌‌Denning's‌‌Point‌‌                             

State‌ ‌Park‌ ‌and‌ ‌hosts‌ ‌‌Clarkson‌ ‌University’s‌ ‌Beacon‌ ‌Institute‌ ‌for‌ ‌Rivers‌ ‌and‌ ‌Estuaries‌.‌ ‌Water‌‌                         

chestnut‌‌infestations‌‌are‌‌very‌‌apparent‌‌across‌‌this‌‌image‌‌as‌‌the‌‌light‌‌green‌‌vegetation‌‌surrounding‌‌                           
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Industrial‌ ‌/‌ ‌commercial‌ ‌site‌ ‌with‌ ‌hauling‌ ‌activities‌ ‌ 

Recycling‌ ‌facilities‌ ‌  Energy‌ ‌production‌ ‌  Landfill‌ ‌ 

Organics‌ ‌  Composting‌ ‌  Biogas‌ ‌  Incinerator‌ ‌  Natural‌ ‌gas‌ ‌  Active‌ ‌  Closed‌ ‌ 

https://www.beaconny.gov/index.php/departments/transfer-station/
https://www.clarkson.edu/academics/beacon


‌ 
the‌ ‌tree-covered‌ ‌landmass.‌ ‌To‌ ‌the‌ ‌north,‌ ‌there‌ ‌are‌‌approximately‌‌50-acres‌‌of‌‌this‌‌invasive‌‌plant,‌‌                           

and‌ ‌to‌ ‌the‌ ‌south,‌ ‌at‌ ‌the‌ ‌mouth‌ ‌of‌ ‌the‌‌Fishkill‌‌Creek,‌‌there‌‌are‌‌approximately‌‌85-acres‌‌(calculated‌‌                               

with‌ ‌Google’s‌ ‌area‌ ‌measurement‌ ‌tool).‌ ‌This‌ ‌represents‌ ‌a‌ ‌total‌ ‌of‌ ‌135-acres‌ ‌of‌ ‌biomass‌ ‌in‌ ‌the‌‌                             

immediate‌‌vicinity‌‌that‌‌are‌‌available‌‌for‌‌harvesting‌‌as‌‌a‌‌feedstock‌‌for‌‌anaerobic‌‌digestion.‌ ‌Because‌‌                           

hauler‌ ‌transportation‌ ‌is‌ ‌not‌ ‌needed‌ ‌to‌ ‌the‌ ‌adjacent‌ ‌station,‌ ‌this‌ ‌feedstock‌ ‌offers‌ ‌an‌ ‌economically‌‌                           

attractive‌ ‌opportunity‌ ‌for‌ ‌the‌ ‌proposed‌ ‌system.‌ ‌           

In‌ ‌the‌ ‌following‌ ‌feedstock‌ ‌chart,‌ ‌TABLE‌ ‌3B‌‌             

shows‌ ‌‘invasive‌ ‌species’‌ ‌in‌ ‌yellow‌ ‌because‌‌           

Beacon‌ ‌does‌ ‌not‌ ‌have‌ ‌a‌ ‌water‌ ‌chestnut‌‌             

harvester.‌ ‌However,‌ ‌the‌ ‌Village‌ ‌of‌ ‌Wappingers‌‌           

Falls‌ ‌is‌ ‌approximately‌ ‌10-miles‌ ‌north‌ ‌of‌ ‌this‌‌             

location‌ ‌and‌ ‌has‌ ‌a‌ ‌harvester‌ ‌which‌ ‌is‌ ‌used‌ ‌to‌‌                 

manage‌ ‌their‌ ‌own‌ ‌infestation.‌ ‌A‌ ‌shared‌ ‌use‌‌             

agreement‌ ‌could‌ ‌be‌ ‌explored‌ ‌between‌ ‌both‌ ‌of‌‌             

these‌ ‌communities‌ ‌to‌ ‌maximize‌ ‌local‌ ‌benefit.‌              ‌‌FIGURE‌ ‌3C:‌ ‌‌Denning’s‌ ‌Point‌ ‌ 

TABLE‌ ‌3B:‌ ‌‌Proposal‌ ‌3‌ ‌Feedstocks‌ ‌ 

According‌‌to‌‌the‌‌NYS‌‌DEC’s‌‌2015‌‌Biosolids‌‌Survey,‌‌the‌‌one-site‌‌WWTP,‌‌officially‌‌referred‌‌to‌‌as‌‌the‌‌                               

Beacon‌‌Water‌‌Pollution‌‌Control‌‌Plant‌‌(SPDES‌‌No:‌‌‌NY0025976),‌‌‌has‌‌a‌‌flow‌‌of‌‌2.8‌‌MGD‌‌(designed‌‌                             

for‌ ‌up‌‌to‌‌6‌‌MGD)‌‌and‌‌generates‌‌approximately‌‌1,600‌‌dry‌‌tons‌‌of‌‌biosolids‌‌on‌‌an‌‌annual‌‌basis.‌ ‌At‌‌                                   

the‌ ‌time‌ ‌of‌ ‌the‌ ‌survey,‌ ‌the‌ ‌great‌ ‌majority‌ ‌of‌‌this‌‌mass‌‌was‌‌being‌‌landfilled‌‌in‌‌‌Chemung‌‌&‌‌‌Ontario‌‌                                   

which‌‌are‌‌in‌‌the‌‌western‌‌part‌‌of‌‌the‌‌state.‌ ‌Since‌‌this‌‌volume‌‌is‌‌over‌‌1,000‌‌tons‌‌per‌‌year,‌‌a‌‌biosolids‌‌                                       

pyrolysis‌ ‌solution‌ ‌would‌ ‌be‌ ‌appropriate‌ ‌for‌ ‌on-site‌ ‌installation‌ ‌to‌ ‌accompany‌ ‌the‌‌proposed‌‌biogas‌‌                         

infrastructure.‌ ‌There‌ ‌is‌ ‌also‌ ‌a‌ ‌belt‌ ‌filter‌ ‌press‌ ‌in‌ ‌place‌ ‌to‌ ‌dewater‌ ‌the‌ ‌biosolids,‌ ‌so‌ ‌pyrolysis‌‌                               

technology‌ ‌would‌ ‌be‌ ‌able‌ ‌to‌ ‌exploit‌ ‌additional‌ ‌energy‌ ‌efficiency‌ ‌as‌ ‌a‌ ‌result‌ ‌of‌‌the‌‌removed‌‌water‌‌                               

content.‌ ‌An‌‌installation‌‌with‌‌this‌‌capacity‌‌would‌‌generate‌‌excess‌‌heat‌‌which‌‌could‌‌be‌‌applied‌‌to‌‌the‌‌                               

anaerobic‌ ‌digestion‌ ‌operation‌ ‌as‌ ‌well‌ ‌as‌ ‌create‌ ‌opportunities‌ ‌for‌ ‌additional‌ ‌infrastructure‌‌that‌‌can‌‌                         

benefit‌‌from‌‌this‌‌renewable‌‌energy.‌ ‌For‌‌instance,‌‌a‌‌partnership‌‌with‌‌the‌‌Beacon‌‌Institute‌‌for‌‌Rivers‌‌                             

and‌ ‌Estuaries‌ ‌to‌ ‌provide‌ ‌renewable‌‌heat‌‌to‌‌their‌‌anticipated‌‌educational‌‌center‌‌expansion‌‌project.‌ ‌                         

Another‌ ‌option‌ ‌would‌ ‌be‌ ‌to‌ ‌install‌ ‌community‌ ‌greenhouses‌ ‌and‌ ‌vertical‌ ‌farming‌ ‌projects‌ ‌in‌‌                         

cooperation‌ ‌with‌ ‌the‌ ‌city,‌ ‌community‌ ‌groups,‌ ‌and‌ ‌this‌ ‌educational‌ ‌institution.‌ ‌Given‌ ‌the‌‌                       

expansiveness‌ ‌of‌‌these‌‌opportunities,‌‌the‌‌‘heat‌‌need’‌‌attribute‌‌in‌‌TABLE‌‌3C‌‌has‌‌been‌‌color-coded‌‌                           

to‌ ‌yellow.‌ ‌The‌ ‌resulting‌ ‌char‌ ‌can‌ ‌be‌ ‌beneficially‌ ‌applied‌ ‌to‌ ‌the‌ ‌local‌ ‌production‌ ‌cycle‌ ‌as‌ ‌well‌ ‌as‌‌                                 

distributed‌ ‌to‌ ‌the‌ ‌local‌ ‌community‌ ‌to‌ ‌promote‌ ‌backyard‌ ‌gardening‌ ‌and‌ ‌food‌ ‌security.‌ ‌ 

TABLE‌ ‌3C:‌ ‌‌Proposal‌ ‌3‌ ‌Pyrolysis‌ ‌Potential‌ ‌ 
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Variation‌ ‌of‌ ‌feedstock‌ ‌ 

Excess‌ ‌food‌ ‌waste‌ ‌  Wood‌ ‌/‌ ‌yard‌ ‌waste‌ ‌  Invasive‌ ‌species‌ ‌  Livestock‌ ‌manure‌ ‌  Perennial‌ ‌grasses‌ ‌ 

Pyrolysis‌ ‌&‌ ‌biochar‌ ‌ 

Biosolids‌ ‌  Wood‌ ‌waste‌ ‌  Heat‌ ‌need‌ ‌ 

https://www.casella.com/locations/chemung-county-ny-landfill
https://www.casella.com/locations/ontario-co-landfill


‌ 
An‌‌aerial‌‌estimation‌‌of‌‌available‌‌area‌‌at‌‌the‌‌site‌‌                 

suggests‌ ‌that‌ ‌there‌ ‌may‌ ‌be‌ ‌up‌ ‌to‌ ‌6-acres‌ ‌of‌‌                 

space‌ ‌which‌ ‌could‌ ‌be‌ ‌utilized‌ ‌for‌ ‌the‌ ‌proposed‌‌               

system.‌ ‌Therefore,‌ ‌TABLE‌ ‌3D‌ ‌lists‌ ‌this‌ ‌as‌ ‌a‌‌               

sufficient‌‌amount‌‌of‌‌area‌‌to‌‌install‌‌these‌‌types‌‌of‌‌                 

technologies.‌ ‌Space‌ ‌to‌ ‌expand‌ ‌the‌ ‌system‌‌           

appears‌ ‌limited,‌ ‌but‌ ‌could‌ ‌be‌ ‌explored‌ ‌with‌ ‌the‌‌               

adjacent‌ ‌institution’s‌ ‌property.‌ ‌Irrespective‌ ‌of‌‌         

this‌ ‌constraint,‌ ‌there‌ ‌are‌ ‌opportunities‌ ‌for‌‌           

additional‌ ‌innovative‌ ‌circular‌ ‌economy‌ ‌initiatives.‌        ‌‌FIGURE‌ ‌3D:‌ ‌‌Examination‌ ‌Of‌ ‌Area‌ ‌ 

TABLE‌ ‌3D:‌ ‌‌Proposal‌ ‌3‌ ‌Area‌ ‌Overview‌ ‌ 

The‌ ‌proposed‌ ‌circular‌ ‌biogas‌ ‌solution‌ ‌is‌ ‌presented‌ ‌in‌ ‌SYSTEM‌ ‌2‌ ‌and‌ ‌consists‌ ‌of‌ ‌three‌ ‌primary‌‌                             

processes;‌‌anaerobic‌‌digestion,‌‌pyrolysis‌‌(biosolids),‌‌and‌‌composting.‌ ‌Excess‌‌food‌‌waste‌‌and‌‌the‌‌                       
invasive‌ ‌water‌ ‌chestnut‌ ‌are‌ ‌depicted‌ ‌as‌ ‌feedstocks‌ ‌for‌ ‌anaerobic‌ ‌digestion‌ ‌while‌ ‌the‌ ‌outflow‌ ‌of‌‌                           

biogas‌ ‌is‌ ‌converted‌ ‌to‌ ‌electrical‌ ‌energy.‌ ‌The‌ ‌nutrient-rich‌ ‌fertilizer‌ ‌is‌ ‌supplied‌ ‌to‌ ‌the‌ ‌local‌‌                           

agricultural‌ ‌sector‌ ‌and‌ ‌the‌ ‌digestate‌ ‌is‌ ‌composted‌ ‌on‌ ‌site‌ ‌or‌ ‌directly‌ ‌sold‌ ‌to‌ ‌market.‌ ‌Biosolids‌‌                             

generated‌ ‌from‌ ‌the‌ ‌on-site‌ ‌WWTP‌ ‌becomes‌ ‌a‌ ‌feedstock‌ ‌for‌ ‌pyrolysis,‌ ‌while‌ ‌resulting‌ ‌heat‌ ‌is‌ ‌applied‌ ‌ 

‌ 
 ‌‌SYSTEM‌ ‌3:‌ ‌‌Proposal‌ ‌For‌ ‌Beacon‌ ‌Recycling‌ ‌&‌ ‌Transfer‌ ‌ 

‌  CIRCULAR‌ ‌BIOGAS‌ ‌SYSTEMS‌ ‌FOR‌ ‌NEW‌ ‌YORK’S‌ ‌GREATER‌ ‌HUDSON‌ ‌VALLEY‌ ‌|‌ ‌SEPTEMBER‌ ‌2021‌ 51‌ ‌ 

Space‌ ‌to‌ ‌host‌ ‌the‌ ‌proposed‌ ‌system‌ ‌ 

Sufficient‌ ‌to‌ ‌support‌ ‌proposal‌ ‌  Space‌ ‌to‌ ‌scale-up‌ ‌the‌ ‌proposed‌‌ 
system‌ ‌with‌ ‌increased‌ ‌feedstock‌ ‌ 

Available‌ ‌area‌ ‌to‌ ‌introduce‌ ‌innovative‌‌ 
circular‌ ‌economy‌ ‌initiatives‌ ‌ 



‌ 
applied‌ ‌to‌ ‌an‌ ‌innovative‌ ‌application.‌ ‌Some‌ ‌potential‌ ‌integrated‌ ‌technologies‌ ‌could‌ ‌be‌‌agriculture‌‌                       

related‌ ‌infrastructure.‌ ‌A‌ ‌black‌ ‌arrow‌ ‌indicated‌ ‌the‌ ‌majority‌ ‌of‌ ‌the‌ ‌resulting‌ ‌char‌ ‌being‌ ‌sold‌ ‌to‌ ‌a‌‌                               

respective‌‌market‌‌while‌‌a‌‌small‌‌portion‌‌would‌‌be‌‌allocated‌‌to‌‌both‌‌the‌‌anaerobic‌‌digestion‌‌and‌‌the‌‌                               

potential‌ ‌composting‌ ‌process‌ ‌to‌ ‌catalyze‌ ‌beneficial‌ ‌microbe‌ ‌activity.‌ ‌ 

The‌ ‌NYS‌ ‌‌DEC‌ ‌Commissioner‌ ‌Policy‌ ‌29‌ ‌on‌ ‌Environmental‌ ‌Justice‌ ‌and‌ ‌Permitting‌ ‌(CP-29)‌‌                       

recognizes‌‌the‌‌City‌‌of‌‌Beacon‌‌as‌‌an‌‌environmental‌‌justice‌‌region‌‌and‌‌Beacon‌‌Recycling‌‌&‌‌Transfer‌‌                             

happens‌‌to‌‌be‌‌located‌‌within‌‌this‌‌identified‌‌area.‌ ‌FIGURES‌‌3E‌‌&‌‌3F‌‌are‌‌sourced‌‌from‌‌the‌‌state‌‌and‌‌                                   

reveal‌ ‌the‌ ‌expansiveness‌ ‌of‌ ‌this‌ ‌particular‌ ‌region‌ ‌which‌ ‌is‌ ‌designated‌ ‌with‌ ‌the‌ ‌color‌ ‌purple.‌ ‌                           

FIGURE‌ ‌3E‌ ‌reveals‌ ‌the‌ ‌span‌ ‌of‌ ‌this‌ ‌area‌ ‌relative‌ ‌to‌ ‌the‌ ‌Dutchess‌ ‌and‌ ‌Putnam‌ ‌Counties,‌ ‌and‌ ‌                               

FIGURE‌‌3F‌‌offers‌‌a‌‌higher‌‌resolution‌‌depiction‌‌of‌‌the‌‌same‌‌area.‌ ‌Implementing‌‌a‌‌circular‌‌economy‌‌                             

initiative‌‌at‌‌the‌‌transfer‌‌station‌‌offers‌‌a‌‌significant‌‌opportunity‌‌to‌‌introduce‌‌investments‌‌into‌‌this‌‌local‌‌                             

community.‌ ‌Corresponding‌‌educational‌‌initiatives‌‌can‌‌be‌‌designed‌‌and‌‌executed‌‌to‌‌build‌‌capacity‌‌                       

with‌ ‌the‌ ‌local‌ ‌residents‌ ‌and‌ ‌reveal‌ ‌the‌ ‌benefits‌ ‌of‌ ‌a‌ ‌regenerative‌ ‌production‌ ‌cycle.‌ ‌In‌‌addition,‌‌a‌‌                               

system‌‌of‌‌this‌‌design‌‌would‌‌allow‌‌for‌‌waste‌‌to‌‌be‌‌reclassified‌‌as‌‌beneficial‌‌use‌‌material‌‌and‌‌become‌‌                                 

maintained‌ ‌within‌ ‌the‌ ‌community.‌ ‌Renewable‌ ‌energy‌ ‌in‌ ‌the‌ ‌form‌ ‌of‌ ‌electricity‌ ‌and‌ ‌heat‌‌could‌‌be‌‌                             

applied‌‌to‌‌the‌‌treatment‌‌plant‌‌and‌‌local‌‌electric‌‌grid‌‌while‌‌excess‌‌byproduct‌‌materials‌‌can‌‌be‌‌sold‌‌as‌‌                                 

a‌ ‌community‌ ‌export‌ ‌thereby‌ ‌generating‌ ‌additional‌ ‌revenue‌ ‌municipal‌ ‌opportunities.‌ ‌ 

‌ 
FIGURE‌ ‌3E:‌ ‌‌Dutchess‌ ‌County‌ ‌Env.‌ ‌Justice‌ FIGURE‌ ‌3F:‌ ‌City‌ ‌Of‌ ‌‌Beacon‌ ‌Env.‌ ‌Justice‌ ‌ 

TABLE‌ ‌3E‌ ‌lists‌ ‌a‌ ‌variety‌ ‌of‌ ‌‘general’‌‌stakeholders‌‌relevant‌‌to‌‌all‌‌10‌‌Hudson‌‌Valley‌‌Biogas‌‌system‌‌                               

proposals.‌ ‌This‌ ‌includes‌ ‌the‌ ‌NYS‌ ‌DEC‌ ‌with‌ ‌its‌ ‌respective‌ ‌divisions,‌ ‌a‌ ‌variety‌ ‌of‌ ‌research‌ ‌&‌‌                             

education‌ ‌institutions,‌ ‌select‌ ‌regional‌ ‌organizations,‌ ‌and‌ ‌several‌ ‌professional‌ ‌associations.‌ ‌                 

‘Specific’‌ ‌stakeholders‌ ‌to‌ ‌this‌ ‌project‌ ‌include‌ ‌the‌ ‌local‌ ‌land‌ ‌conservancies‌ ‌and‌ ‌land‌ ‌trust,‌ ‌the‌‌                           

county’s‌‌Cornell‌‌Cooperative‌‌Extension,‌‌higher‌‌educational‌‌institutions‌‌within‌‌a‌‌25-mile‌‌radius‌‌of‌‌the‌‌                         

facility,‌‌and‌‌some‌‌additional‌‌regional‌‌organizations.‌ ‌Due‌‌to‌‌the‌‌great‌‌potential‌‌for‌‌the‌‌invasive‌‌water‌                             

chestnut‌ ‌to‌ ‌be‌ ‌used‌ ‌as‌ ‌a‌ ‌feedstock‌ ‌at‌ ‌this‌ ‌site‌ ‌location,‌ ‌some‌ ‌of‌ ‌the‌ ‌‘specific’‌ ‌organizations‌‌also‌‌                                 

include‌ ‌PRISM,‌ ‌Scenic‌ ‌Hudson,‌ ‌and‌ ‌the‌ ‌Hudson‌ ‌River‌ ‌Watershed‌ ‌Alliance.‌ ‌These‌ ‌groups‌ ‌are‌‌                         

therefore‌‌in‌‌common‌‌with‌‌the‌‌other‌‌proposals‌‌which‌‌exhibit‌‌the‌‌same‌‌potential‌‌to‌‌utilize‌‌this‌‌aquatic‌‌                               

feedstock.‌ ‌In‌ ‌order‌ ‌to‌ ‌maximize‌ ‌community‌ ‌and‌ ‌regional‌ ‌benefit,‌ ‌each‌ ‌of‌ ‌these‌ ‌organizations‌‌                         

should‌ ‌be‌ ‌contacted‌ ‌and‌ ‌coordinated‌ ‌to‌ ‌form‌ ‌a‌ ‌network‌ ‌of‌ ‌support‌ ‌and‌ ‌oversight.‌ ‌ ‌   
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https://www.dec.ny.gov/public/36929.html
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TABLE‌ ‌3E:‌‌ ‌Proposal‌ ‌3‌ ‌Stakeholders‌ ‌ 
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GENERAL‌ ‌  SPECIFIC‌ ‌ 

New‌ ‌York‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation:‌ ‌ 
     ‌‌Division‌ ‌of‌ ‌Materials‌ ‌Management‌ ‌ 
     ‌‌Climate‌ ‌Change‌ ‌ 
     ‌‌Invasive‌ ‌Species‌ ‌Council‌ ‌&‌ ‌Advisory‌ ‌Committee‌ ‌ 
‌ 

US‌ ‌Army‌ ‌Corps‌ ‌of‌ ‌Engineers‌ ‌(USACE)‌ ‌ 
‌ 

Research‌ ‌&‌ ‌Educational‌ ‌Institutions:‌ ‌ 
     ‌‌NYS‌ ‌Pollution‌ ‌Prevention‌ ‌Institute‌ ‌(NYSP2I)‌ ‌ 
     ‌‌NYS‌ ‌Energy‌ ‌Research‌ ‌&‌ ‌Development‌ ‌Authority‌ ‌(NYSERDA)‌ ‌ 
     ‌‌Cornell‌ ‌Waste‌ ‌Management‌ ‌Institute‌ ‌(Cornell‌ ‌University)‌ ‌ 
     ‌‌C-Change‌ ‌(Iowa‌ ‌State‌ ‌University)‌ ‌ 
     ‌‌Ithaka‌ ‌Institute‌ ‌for‌ ‌carbon‌ ‌intelligence‌ ‌ 
     ‌‌Cary‌ ‌Institute‌ ‌ 
‌ 

Regional‌ ‌Organizations:‌ ‌ 
     ‌‌Sustainable‌ ‌Hudson‌ ‌Valley‌ ‌ 
     ‌‌Hudson‌ ‌Valley‌ ‌Regional‌ ‌Council‌ ‌ 
‌ 

Associations:‌ ‌ 
     ‌‌American‌ ‌Biogas‌ ‌Council‌ ‌ 
     ‌‌International‌ ‌Biochar‌ ‌Initiative‌ ‌ 
     ‌‌World‌ ‌Biogas‌ ‌Association‌ ‌ 

‌ ‌   
‌ 

‌ ‌   
‌ 

‌ ‌   
‌ 

‌ ‌   

New‌ ‌York‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation:‌ ‌ 
     ‌‌Region‌ ‌3‌ ‌Environmental‌ ‌Permits‌ ‌ 
Partnerships‌ ‌for‌ ‌Regional‌ ‌Invasive‌ ‌Species‌ ‌Management:‌ ‌ 
     ‌‌Capital‌ ‌Region‌ ‌PRISM‌ ‌ 
     ‌‌Lower‌ ‌Hudson‌ ‌PRISM‌ ‌ 
     ‌‌St‌ ‌Lawrence‌‌ ‌Eastern‌ ‌Lake‌ ‌Ontario‌ ‌(‌SLELO)‌ ‌PRISM‌‌ ‌  
     ‌‌New‌ ‌York-New‌ ‌Jersey‌ ‌Trail‌ ‌Conference‌ ‌ 
‌ 

Host‌ ‌Facility:‌ ‌ 
     ‌‌Beacon‌ ‌Recycling‌ ‌&‌ ‌Transfer‌ ‌Station‌ ‌ 

‌ 
Land‌ ‌Conservancy‌ ‌Groups‌ ‌(Land‌ ‌Trusts):‌ ‌ 
     ‌‌Dutchess‌ ‌Land‌ ‌Conservancy‌ ‌ 
     ‌‌Hudson‌ ‌Highlands‌ ‌Land‌ ‌Trust‌ ‌ 
     ‌‌Stony‌ ‌Kill‌ ‌Foundation‌ ‌ 
‌ 

Cornell‌ ‌Cooperative‌ ‌Extension(s):‌ ‌ 
     ‌‌Dutchess‌ ‌County‌ ‌ 
     ‌‌Orange‌ ‌County‌‌ ‌  
‌ 

Universities‌ ‌(Colleges):‌ ‌ 
     ‌‌Mount‌ ‌Saint‌ ‌Mary‌ ‌College‌ ‌ 

‌ ‌   
Concentrated‌ ‌Animal‌ ‌Feeding:‌ ‌ 
‌ 

Regional‌ ‌Organizations:‌ ‌ 
     ‌‌Beacon‌ ‌Institute‌ ‌for‌ ‌Rivers‌ ‌&‌ ‌Estuaries‌ ‌(Clarkson‌ ‌University)‌ ‌ 
     ‌‌Hudsonia‌ ‌(Bard‌ ‌College)‌ ‌ 
     ‌‌Hudson‌ ‌River‌ ‌Sloop‌ ‌Clearwater‌ ‌ 
     ‌‌Hudson‌ ‌River‌ ‌Watershed‌ ‌Alliance‌ ‌ 
     ‌‌Scenic‌ ‌Hudson‌ ‌ 

https://www.dec.ny.gov/
https://www.dec.ny.gov/chemical/97463.html
https://www.dec.ny.gov/energy/44992.html#:~:text=DEC's%20Office%20of%20Climate%20Change,options%20for%20all%20New%20Yorkers.&text=Promote%20and%20facilitate%20investment%20in,green%20jobs%20in%20New%20York.
https://www.dec.ny.gov/animals/6989.html
https://www.usace.army.mil/
https://www.rit.edu/affiliate/nysp2i/
https://www.nyserda.ny.gov/
http://cwmi.css.cornell.edu/index.html
https://cchange.research.iastate.edu/
http://www.ithaka-institut.org/en/home
https://www.caryinstitute.org/
http://sustainhv.org/
https://hudsonvalleyregionalcouncil.org/
https://americanbiogascouncil.org/
https://biochar-international.org/
https://www.worldbiogasassociation.org/
https://www.dec.ny.gov/
https://www.dec.ny.gov/permits/79144.html
https://www.dec.ny.gov/animals/47433.html
https://www.capitalregionprism.org/
https://www.lhprism.org/
https://www.sleloinvasives.org/
https://www.sleloinvasives.org/
https://www.nynjtc.org/
https://www.beaconny.gov/index.php/departments/transfer-station/
https://dutchessland.org/about-us/
https://www.hhlt.org/
http://stonykill.org/
http://ccedutchess.org/
http://cceorangecounty.org/
https://www.msmc.edu/
https://www.clarkson.edu/academics/beacon
https://hudsonia.org/
https://www.clearwater.org/
https://hudsonwatershed.org/mission/
https://www.scenichudson.org/
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Proposal‌ ‌4:‌ ‌WeCare‌ ‌Denali‌ ‌|‌ ‌Rockland‌ ‌County‌ ‌ 
The‌‌city‌‌of‌‌Hillburn,‌‌NY‌‌is‌‌in‌‌Rockland‌‌County‌‌and‌‌home‌‌to‌‌‌WeCare‌‌Denali‌.‌ ‌It‌‌is‌‌east‌‌of‌‌Interstate‌‌                                     
87,‌ ‌less‌ ‌than‌ ‌3-miles‌ ‌from‌ ‌the‌ ‌state’s‌ ‌border‌ ‌with‌ ‌New‌ ‌Jersey,‌ ‌and‌ ‌about‌ ‌13-miles‌ ‌west‌ ‌of‌ ‌the‌‌                                 

Tappan-Zee‌ ‌Bridge.‌ ‌Denali‌ ‌has‌ ‌many‌ ‌facilities‌ ‌throughout‌ ‌the‌ ‌US‌ ‌and‌ ‌this‌ ‌is‌ ‌one‌ ‌of‌‌three‌‌within‌‌                               

Rockland‌‌County‌.‌ ‌FIGURE‌‌4A‌‌shows‌‌the‌‌WeCare‌‌Hillburn’s‌‌location‌‌identified‌‌by‌‌the‌‌pink‌‌marker‌‌                           

among‌ ‌many‌ ‌yellow‌ ‌and‌ ‌orange‌ ‌data‌ ‌points‌ ‌identifying‌ ‌nearby‌ ‌excess‌ ‌food‌ ‌waste‌ ‌generators.‌ ‌                         

WeCare‌ ‌manufactures‌ ‌compost‌ ‌mulch‌ ‌and‌ ‌soils,‌ ‌and‌ ‌depending‌ ‌on‌ ‌the‌‌end‌‌use‌‌market,‌‌they‌‌will‌‌                             

often‌ ‌incorporate‌ ‌biosolids‌‌in‌‌their‌‌production‌‌process.‌ ‌These‌‌products‌‌are‌‌sold‌‌to‌‌both‌‌the‌‌public‌‌                             

and‌ ‌private‌ ‌sectors‌ ‌throughout‌ ‌the‌ ‌landscape,‌ ‌construction,‌ ‌and‌ ‌agricultural‌ ‌industries.‌ ‌All‌ ‌of‌‌                       

Rockland‌ ‌County‌ ‌is‌ ‌within‌ ‌25-miles‌ ‌of‌ ‌his‌ ‌facility‌ ‌which‌ ‌is‌ ‌home‌ ‌to‌ ‌over‌ ‌325,000‌ ‌residents‌ ‌(US‌‌                               

Census‌ ‌Bureau)‌ ‌which‌ ‌makes‌ ‌this‌ ‌an‌ ‌ideal‌ ‌location‌ ‌to‌ ‌implement‌ ‌a‌ ‌circular‌ ‌biogas‌ ‌system.‌ ‌ 

‌ 
FIGURE‌ ‌4A:‌ ‌‌Proposal‌ ‌4‌ ‌Mapped‌ ‌Feedstocks‌ FIGURE‌ ‌4B:‌ ‌‌WeCare‌ ‌Denali‌ ‌|‌ ‌Rockland‌ ‌ 

A‌‌satellite‌‌view‌‌of‌‌the‌‌Hillburn‌‌facility‌‌is‌‌depicted‌‌in‌‌FIGURE‌‌4B.‌ ‌This‌‌site‌‌is‌‌also‌‌the‌‌location‌‌of‌‌the‌‌                                       

Rockland‌‌County‌‌Solid‌‌Waste‌‌Management‌‌Authority‌‌which‌‌is‌‌a‌‌recycling‌‌center‌‌that‌‌processes‌‌and‌‌                           

composts‌ ‌a‌ ‌variety‌ ‌of‌ ‌feedstocks,‌ ‌but‌ ‌does‌ ‌not‌ ‌include‌ ‌excess‌ ‌food‌ ‌waste.‌ ‌Adjacent‌ ‌to‌ ‌the‌‌                             

operation‌ ‌buildings‌ ‌is‌ ‌a‌ ‌closed‌ ‌landfill,‌ ‌and‌ ‌there‌ ‌isn’t‌ ‌any‌ ‌on-site‌ ‌energy‌ ‌production‌ ‌at‌ ‌this‌ ‌time.‌ ‌                               

The‌ ‌corresponding‌ ‌commercial‌ ‌matrix‌ ‌is‌ ‌shown‌ ‌in‌ ‌TABLE‌ ‌4A‌ ‌with‌ ‌‘composting,’‌ ‌and‌ ‌‘recycling‌‌                         

facilities,’‌ ‌color-coded‌ ‌green.‌ ‌Biogas‌ ‌production‌‌through‌‌anaerobic‌‌digestion‌‌is‌‌being‌‌proposed‌‌to‌‌                       

generate‌ ‌electrical‌ ‌energy‌ ‌for‌ ‌the‌ ‌facility‌ ‌and‌ ‌contribute‌ ‌to‌ ‌their‌ ‌organics‌ ‌processing.‌ ‌This‌‌would‌‌                           

also‌ ‌help‌ ‌to‌ ‌expand‌ ‌the‌ ‌waste‌ ‌authority’s‌ ‌operating‌ ‌potential‌ ‌and‌ ‌represent‌ ‌green‌ ‌infrastructure.‌ ‌ 

TABLE‌ ‌4A:‌ ‌‌Proposal‌ ‌4‌ ‌Commercial‌ ‌Activities‌ ‌ 

According‌ ‌to‌ ‌the‌ ‌Cornell‌ ‌Waste‌ ‌Management‌ ‌Institute’s‌‌survey,‌‌brush‌‌and‌‌branches,‌‌logs,‌‌stumps‌‌                         

and‌ ‌other‌ ‌wood‌ ‌along‌ ‌with‌ ‌animal‌ ‌manure‌‌are‌‌currently‌‌composted‌‌at‌‌this‌‌location‌‌in‌‌vessels‌‌and‌‌                               

sold‌ ‌to‌ ‌the‌‌local‌‌market.‌ ‌However,‌‌in‌‌response‌‌to‌‌NY’s‌‌food‌‌waste‌‌law,‌‌Denali‌‌is‌‌now‌‌considering‌‌                                 

collection‌ ‌of‌ ‌this‌ ‌additional‌ ‌biomass‌ ‌to‌ ‌incorporate‌ ‌into‌ ‌their‌ ‌current‌ ‌organics‌ ‌management‌ ‌practice.‌ ‌ 
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Industrial‌ ‌/‌ ‌commercial‌ ‌site‌ ‌with‌ ‌hauling‌ ‌activities‌ ‌ 

Recycling‌ ‌facilities‌ ‌  Energy‌ ‌production‌ ‌  Landfill‌ ‌ 

Organics‌ ‌  Composting‌ ‌  Biogas‌ ‌  Incinerator‌ ‌  Natural‌ ‌gas‌ ‌  Active‌ ‌  Closed‌ ‌ 

https://www.wecarecompost.com/
https://www.wecarecompost.com/wecare-products/locations/rockland-county-ny/


‌ 
In‌‌TABLE‌‌4B,‌‌‘perennial‌‌grasses’‌‌are‌‌identified‌‌as‌‌a‌‌potential‌‌biogas‌‌production‌‌feedstock‌‌because‌‌                           

of‌ ‌the‌‌rural‌‌areas‌‌located‌‌within‌‌25-miles‌‌north‌‌of‌‌this‌‌facility‌‌in‌‌Orange‌‌County.‌ ‌A‌‌respective‌‌land‌‌                                 

restoration‌‌initiative‌‌can‌‌be‌‌explored‌‌with‌‌neighboring‌‌communities‌‌to‌‌revitalize‌‌depleted‌‌farm‌‌soils‌‌                         

and‌ ‌improve‌ ‌local‌ ‌agricultural‌ ‌districts.‌ ‌The‌‌open‌‌grass‌‌areas‌‌over‌‌the‌‌closed‌‌landfill‌‌can‌‌also‌‌be‌‌                               

harvested‌ ‌for‌ ‌co-digestion‌ ‌with‌ ‌the‌ ‌aforementioned‌ ‌organics.‌ ‌This‌ ‌landfill‌‌already‌‌has‌‌associated‌‌                       

maintenance‌ ‌expenses‌ ‌which‌ ‌could‌ ‌be‌ ‌offset‌ ‌with‌ ‌the‌ ‌incorporation‌ ‌of‌ ‌this‌ ‌potential‌ ‌feedstock.‌ ‌ 

TABLE‌ ‌4B:‌ ‌‌Proposal‌ ‌4‌ ‌Feedstocks‌ ‌ 

According‌ ‌to‌ ‌the‌ ‌NYS‌ ‌DEC’s‌ ‌2015‌ ‌Biosolids‌ ‌Survey,‌ ‌3,250‌ ‌tons‌ ‌of‌ ‌biosolids‌ ‌are‌ ‌managed‌ ‌within‌‌                             

Rockland‌ ‌County‌ ‌on‌ ‌an‌ ‌annual‌ ‌basis.‌ ‌The‌ ‌primary‌ ‌source‌ ‌of‌ ‌this‌ ‌biomass‌ ‌is‌ ‌generated‌ ‌at‌ ‌the‌‌                               

Rockland‌ ‌County‌ ‌Sewer‌ ‌District‌ ‌No‌ ‌1‌ ‌(SPDES‌ ‌No:‌ ‌NY0031895)‌ ‌which‌ ‌‌has‌ ‌a‌ ‌flow‌ ‌of‌ ‌15.9‌ ‌MGD‌‌                               

(designed‌ ‌for‌ ‌up‌ ‌to‌ ‌28.9‌ ‌MGD)‌ ‌and‌ ‌generates‌ ‌approximately‌‌2,122‌‌dry‌‌tons‌‌of‌‌biosolids‌‌annually.‌ ‌                             

This‌‌is‌‌an‌‌anaerobic‌‌digestion‌‌facility,‌‌depicted‌‌in‌‌FIGURE‌‌4C,‌‌and‌‌all‌‌of‌‌the‌‌digestate‌‌is‌‌managed‌‌                                 

within‌ ‌the‌ ‌local‌ ‌area.‌ ‌‌Organic‌ ‌Recycling‌ ‌Inc‌ ‌can‌ ‌be‌ ‌seen‌ ‌adjacent‌ ‌to‌ ‌the‌‌treatment‌‌plant,‌‌on‌‌the‌‌                                 

right‌ ‌side‌ ‌of‌ ‌the‌ ‌image,‌ ‌which‌ ‌produces‌ ‌a‌ ‌variety‌ ‌of‌ ‌landscape‌ ‌products.‌ ‌‌The‌ ‌county’s‌ ‌second‌‌                             

highest‌ ‌generator‌ ‌of‌ ‌biosolids‌ ‌is‌ ‌located‌ ‌less‌ ‌than‌ ‌½‌ ‌mile‌ ‌from‌ ‌this‌ ‌sewer‌ ‌district‌ ‌and‌ ‌is‌ ‌called‌‌                                 

Orangetown‌‌SD‌‌#2‌‌STP‌‌(SPDES‌‌No:‌‌‌NY0026051‌).‌ ‌It‌‌‌has‌‌a‌‌flow‌‌of‌‌7.84‌‌MGD‌‌(designed‌‌for‌‌up‌‌to‌‌                                   

12.75‌ ‌MGD)‌ ‌and‌ ‌is‌ ‌depicted‌ ‌in‌ ‌FIGURE‌ ‌4D.‌ ‌This‌‌facility‌‌generates‌‌approximately‌‌1,216‌‌dry‌‌tons‌‌                             

annually,‌ ‌however,‌ ‌in‌ ‌2015,‌ ‌approximately‌ ‌50%‌ ‌of‌ ‌this‌ ‌mass‌ ‌was‌ ‌sent‌ ‌to‌ ‌the‌ ‌‌Seneca‌ ‌Meadows‌‌                             

Landfill‌.‌ ‌Subsequent‌‌generators‌‌are‌‌Haverstraw‌‌Joint‌‌Regional‌‌STP‌‌‌(SPDES‌‌No:‌‌‌NY0028533‌).‌‌‌in‌‌                       

West‌‌Haverstraw‌‌(FIGURE‌‌4E),‌‌and‌‌Western‌‌Ramapo‌‌Advanced‌‌WWTP‌‌‌(SPDES‌‌No:‌‌‌NY0270598‌),‌‌                       

in‌ ‌Hillburn,‌ ‌NY‌ ‌(FIGURE‌ ‌4F)‌ ‌which,‌ ‌on‌ ‌an‌ ‌annual‌ ‌basis,‌ ‌generate‌ ‌~330‌ ‌and‌ ‌~185‌ ‌dry‌ ‌tons,‌‌                               

respectively.‌ ‌The‌‌Biosolids‌‌Survey‌‌does‌‌not‌‌identify‌‌how‌‌much‌‌of‌‌this‌‌mass‌‌ends‌‌up‌‌at‌‌the‌‌WeCare‌‌                                 

Denali‌ ‌facility,‌ ‌however,‌ ‌the‌ ‌company‌ ‌receives‌ ‌a‌ ‌large‌ ‌portion‌ ‌of‌ ‌the‌ ‌total‌ ‌amount.‌ ‌ 

‌ 
FIGURE‌ ‌4C:‌ ‌‌Rockland‌ ‌SD‌ ‌No‌ ‌1‌ ‌(Anaerobic)‌ FIGURE‌ ‌4D:‌ ‌‌Orangetown‌ ‌SD‌ ‌No‌ ‌2‌ ‌STP‌ ‌ 

Denali‌ ‌WeCare‌ ‌also‌ ‌accepts‌ ‌biosolids‌ ‌that‌ ‌are‌ ‌generated‌ ‌throughout‌ ‌the‌ ‌greater‌ ‌Hudson‌ ‌Valley.‌ ‌                         

One‌ ‌of‌ ‌the‌ ‌current‌ ‌origins‌ ‌of‌ ‌this‌ ‌additional‌ ‌biomass‌ ‌is‌ ‌the‌ ‌Ulster‌ ‌County‌ ‌Resource‌ ‌&‌ ‌Recovery‌‌                               
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Variation‌ ‌of‌ ‌feedstock‌ ‌ 

Excess‌ ‌food‌ ‌waste‌ ‌  Wood‌ ‌/‌ ‌yard‌ ‌waste‌ ‌  Invasive‌ ‌species‌ ‌  Livestock‌ ‌manure‌ ‌  Perennial‌ ‌grasses‌ ‌ 

https://www.organicrecycling.com/
https://senecameadows.com/
https://senecameadows.com/


‌ 
Facility‌ ‌(UCRRA)‌ ‌which‌ ‌is‌ ‌an‌ ‌aggregate‌ ‌point‌‌for‌‌about‌‌3,600‌‌tons‌‌of‌‌biosolids‌‌per‌‌annum.‌ ‌(Only‌‌                               

about‌‌half‌‌of‌‌this‌‌is‌‌generated‌‌by‌‌WWTPs‌‌in‌‌Ulster‌‌County‌‌according‌‌to‌‌the‌‌biosolids‌‌survey.)‌ ‌While‌‌                                 

Ulster‌‌County‌‌formerly‌‌sent‌‌this‌‌biomass‌‌to‌‌landfill,‌‌Denali‌‌has‌‌recently‌‌acquired‌‌a‌‌contract‌‌to‌‌haul‌‌                               

this‌ ‌material‌ ‌70-miles‌ ‌south‌ ‌to‌ ‌their‌ ‌processing‌ ‌facilities‌ ‌throughout‌ ‌Rockland.‌ ‌ 

‌ 

FIGURE‌ ‌4E:‌ ‌‌Haverstraw‌ ‌Joint‌ ‌Regional‌ ‌STP‌ FIGURE‌ ‌4F:‌ ‌‌Western‌ ‌Ramapo‌ ‌WWTP‌ ‌ 

Because‌ ‌WeCare‌ ‌Denali‌ ‌appears‌ ‌to‌ ‌processes‌ ‌thousands‌ ‌of‌ ‌tons‌ ‌of‌ ‌biosolids‌ ‌per‌ ‌year,‌‌pyrolysis‌‌                           

could‌‌be‌‌introduced‌‌as‌‌a‌‌carbon‌‌sequestration‌‌technology‌‌that‌‌could‌‌help‌‌provide‌‌their‌‌facility‌‌with‌‌                             

some‌‌of‌‌the‌‌necessary‌‌heat‌‌that‌‌is‌‌required‌‌to‌‌upgrade‌‌and‌‌dry‌‌this‌‌biomass‌‌to‌‌Class‌‌B‌‌and‌‌Class‌‌A‌‌                                       

materials,‌ ‌as‌ ‌required‌ ‌by‌ ‌the‌ ‌EPA,‌ ‌for‌ ‌their‌‌respective‌‌markets.‌ ‌While‌‌significant‌‌heat‌‌is‌‌naturally‌‌                             

created‌ ‌through‌ ‌the‌ ‌compost‌ ‌curing‌ ‌process,‌ ‌an‌ ‌additional‌ ‌renewable‌ ‌source‌ ‌can‌ ‌expedite‌ ‌this‌‌                         

process.‌ ‌TABLE‌ ‌4C‌ ‌therefore‌‌indicates‌‌‘heat‌‌need’‌‌with‌‌the‌‌color‌‌‘green’‌‌and‌‌‘pyrolysis’‌‌in‌‌yellow.‌ ‌                             

Instead‌ ‌of‌ ‌using‌ ‌electricity‌ ‌produced‌ ‌from‌ ‌fossil‌ ‌fuels‌ ‌or‌ ‌natural‌ ‌gas‌ ‌to‌ ‌process‌ ‌the‌ ‌biosolids‌ ‌and‌‌                               

destroy‌ ‌potential‌ ‌pathogens,‌ ‌a‌ ‌pyrolysis‌ ‌installation‌ ‌would‌ ‌divert‌ ‌some‌ ‌of‌‌this‌‌material‌‌to‌‌create‌‌a‌‌                             

marketable‌ ‌char‌ ‌product‌ ‌while‌ ‌alleviating‌‌the‌‌company‌‌of‌‌some‌‌of‌‌these‌‌other‌‌energy‌‌costs.‌ ‌This‌‌                             

on-site‌‌renewable‌‌energy‌‌can‌‌be‌‌implemented‌‌as‌‌a‌‌system‌‌that‌‌is‌‌parallel‌‌to‌‌the‌‌current‌‌processing‌‌                               

methods.‌ ‌In‌ ‌this‌ ‌way,‌ ‌Denali‌ ‌can‌ ‌maintain‌ ‌their‌ ‌current‌ ‌business‌ ‌practices‌ ‌and‌ ‌customers‌ ‌while‌‌                           

increasing‌ ‌the‌ ‌economic‌ ‌value‌ ‌of‌ ‌their‌ ‌operations‌ ‌through‌ ‌energy‌ ‌efficiency‌ ‌and‌ ‌additional‌ ‌products.‌ ‌ 

TABLE‌ ‌4C:‌ ‌‌Proposal‌ ‌4‌ ‌Pyrolysis‌ ‌Potential‌ ‌ 

The‌ ‌amount‌ ‌of‌ ‌available‌ ‌area‌ ‌around‌ ‌these‌ ‌facilities‌ ‌appears‌ ‌to‌ ‌have‌ ‌some‌ ‌space‌ ‌limitations‌‌                           

because‌‌there‌‌is‌‌not‌‌a‌‌significant‌‌amount‌‌of‌‌free‌‌space‌‌around‌‌the‌‌current‌‌buildings.‌ ‌The‌‌WeCare‌‌                               

Denali‌ ‌biosolids‌ ‌processing‌ ‌center‌‌is‌‌shown‌‌in‌‌FIGURE‌‌4G‌‌and‌‌a‌‌large‌‌compost‌‌pile‌‌can‌‌be‌‌seen‌‌                                 

on‌‌the‌‌back‌‌side‌‌of‌‌the‌‌building‌‌at‌‌the‌‌top‌‌of‌‌the‌‌image.‌ ‌According‌‌to‌‌one‌‌manufacturer,‌‌a‌‌pyrolysis‌‌                                     

unit‌ ‌that‌ ‌manages‌ ‌between‌ ‌1,000-‌ ‌and‌ ‌3,500-tons‌ ‌per‌ ‌year‌ ‌can‌ ‌be‌ ‌the‌ ‌equivalent‌ ‌size‌ ‌of‌ ‌a‌‌2-‌‌to‌‌                                   

4-car‌‌garage.‌ ‌Provided‌‌these‌‌dimensions,‌‌there‌‌appears‌‌to‌‌be‌‌sufficient‌‌space‌‌around‌‌the‌‌outside‌‌                           

of‌‌the‌‌buildings,‌‌and‌‌WeCare‌‌may‌‌even‌‌have‌‌space‌‌inside‌‌the‌‌building‌‌that‌‌can‌‌be‌‌allocated‌‌to‌‌this‌‌                                   

infrastructure.‌  ‌Further‌ ‌investigation‌ ‌is‌ ‌necessary‌ ‌to‌ ‌determine‌ ‌the‌ ‌extent‌ ‌of‌ ‌scaling‌ ‌potential.‌ ‌ 
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Pyrolysis‌ ‌&‌ ‌biochar‌ ‌ 

Biosolids‌ ‌  Wood‌ ‌waste‌ ‌  Heat‌ ‌need‌ ‌ 



‌ 

FIGURE‌ ‌4G:‌ ‌‌WeCare‌ ‌Denali‌Facility‌ FIGURE‌ ‌4H:‌ ‌‌Rockland‌ ‌County‌ ‌Waste‌ ‌Mgmt.‌ ‌ 

There‌ ‌also‌ ‌appears‌ ‌to‌ ‌be‌ ‌some‌ ‌available‌ ‌area‌ ‌around‌ ‌the‌ ‌Rockland‌ ‌County‌ ‌Waste‌ ‌Management‌‌                           

buildings‌ ‌(FIGURE‌ ‌4H).‌ ‌Due‌ ‌to‌ ‌separation,‌ ‌this‌ ‌would‌ ‌not‌ ‌be‌ ‌ideal‌‌for‌‌establishing‌‌the‌‌proposed‌‌                             
circular‌ ‌system,‌ ‌however,‌ ‌the‌ ‌anaerobic‌ ‌digestion‌ ‌portion‌ ‌of‌ ‌the‌ ‌design‌‌may‌‌be‌‌able‌‌to‌‌be‌‌placed‌‌                               

outside‌‌of‌‌these‌‌buildings‌‌and‌‌still‌‌provide‌‌an‌‌electricity‌‌offset‌‌for‌‌both‌‌the‌‌town‌‌and‌‌WeCare.‌ ‌The‌‌                                 

respective‌ ‌‘space’‌ ‌matrix‌ ‌is‌ ‌displayed‌ ‌in‌ ‌TABLE‌ ‌4D‌ ‌and‌ ‌indicates‌ ‌potential‌ ‌for‌ ‌system‌ ‌expansion.‌ ‌ 

TABLE‌ ‌4D:‌ ‌‌Proposal‌ ‌4‌ ‌Area‌ ‌Overview‌ ‌ 

The‌ ‌proposed‌ ‌circular‌ ‌biogas‌ ‌solution‌ ‌is‌ ‌presented‌ ‌in‌ ‌SYSTEM‌‌4‌‌and‌‌consists‌‌of‌‌several‌‌existing‌‌                             

and‌‌suggested‌‌flows‌‌&‌‌processes.‌ ‌The‌‌primary‌‌feedstocks‌‌for‌‌anaerobic‌‌digestion‌‌are‌‌excess‌‌food‌‌                           

waste‌‌and‌‌livestock‌‌manure.‌ ‌The‌‌majority‌‌of‌‌biosolids‌‌received‌‌by‌‌this‌‌facility‌‌would‌‌continue‌‌with‌‌                             

the‌‌current‌‌soil‌‌production‌‌practice‌‌while‌‌a‌‌portion‌‌would‌‌be‌‌diverted‌‌for‌‌pyrolysis.‌ ‌These‌‌flows‌‌are‌‌                               

depicted‌ ‌with‌ ‌purple‌ ‌flow‌ ‌arrows.‌ ‌Heat‌ ‌produced‌ ‌from‌ ‌the‌ ‌pyrolysis‌ ‌process‌ ‌would‌‌be‌‌applied‌‌to‌‌                             

WeCare’s‌‌current‌‌treatment‌‌practices‌‌and‌‌is‌‌displayed‌‌with‌‌a‌‌red‌‌arrow.‌ ‌Most‌‌of‌‌the‌‌char‌‌produced‌‌                               

would‌ ‌be‌ ‌sold‌ ‌to‌ ‌market,‌ ‌however,‌ ‌a‌ ‌portion‌ ‌of‌ ‌this‌ ‌material‌ ‌would‌ ‌be‌ ‌incorporated‌ ‌into‌ ‌the‌‌                               

anaerobic‌‌digestion‌‌process‌‌to‌‌improve‌‌the‌‌microbial‌‌environment‌‌and‌‌methane‌‌production‌‌potential‌‌                       

(black‌ ‌arrows).‌ ‌If‌ ‌the‌ ‌digestate‌ ‌byproduct‌ ‌is‌ ‌composted,‌ ‌it‌ ‌should‌ ‌be‌ ‌separate‌ ‌from‌ ‌the‌ ‌other‌‌                             

composting‌‌activities‌‌due‌‌to‌‌the‌‌difference‌‌in‌‌quality‌‌as‌‌well‌‌as‌‌potential‌‌market‌‌value.‌ ‌The‌‌soil‌‌end‌‌                                 

product‌ ‌and‌ ‌liquid‌ ‌fertilizer‌ ‌effluent‌ ‌would‌ ‌be‌ ‌sold‌ ‌to‌ ‌the‌ ‌agriculture,‌ ‌community,‌ ‌and‌ ‌residential‌‌                           

sectors.‌ ‌These‌‌flows‌‌are‌‌represented‌‌by‌‌the‌‌green‌‌and‌‌orange‌‌arrows,‌‌respectively.‌ ‌As‌‌previously‌‌                           

described,‌ ‌biogas‌ ‌created‌ ‌from‌ ‌the‌ ‌anaerobic‌ ‌digestion‌ ‌process‌ ‌would‌ ‌be‌ ‌converted‌ ‌to‌ ‌electricity‌‌                         

through‌ ‌an‌‌electrical‌‌generator‌‌and‌‌applied‌‌to‌‌the‌‌one-site‌‌operations‌‌with‌‌abundances‌‌sold‌‌to‌‌the‌‌                             

electric‌‌utility.‌ ‌This‌‌is‌‌one‌‌example‌‌of‌‌integrating‌‌innovative‌‌and‌‌renewable‌‌energy‌‌technologies‌‌into‌‌                           

an‌ ‌existing‌ ‌operation‌ ‌to‌ ‌increase‌ ‌overall‌ ‌resource‌ ‌recovery‌ ‌rates‌ ‌while‌ ‌upcycling‌ ‌material‌ ‌value.‌ ‌                         

Denali‌‌can‌‌set‌‌a‌‌bold‌‌precedent‌‌for‌‌these‌‌types‌‌of‌‌operations‌‌by‌‌establishing‌‌this‌‌technology‌‌at‌‌their‌‌                                 

Hillburn‌ ‌location.‌  ‌They‌ ‌can‌ ‌also‌ ‌replicate‌ ‌this‌ ‌model‌ ‌at‌ ‌their‌ ‌many‌ ‌facilities‌ ‌throughout‌ ‌the‌ ‌county.‌ ‌ 
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Space‌ ‌to‌ ‌host‌ ‌the‌ ‌proposed‌ ‌system‌ ‌ 

Sufficient‌ ‌to‌ ‌support‌ ‌proposal‌ ‌  Space‌ ‌to‌ ‌scale-up‌ ‌the‌ ‌proposed‌‌ 
system‌ ‌with‌ ‌increased‌ ‌feedstock‌ ‌ 

Available‌ ‌area‌ ‌to‌ ‌introduce‌ ‌innovative‌‌ 
circular‌ ‌economy‌ ‌initiatives‌ ‌ 



‌ 

‌ 
SYSTEM‌ ‌4:‌ ‌‌Proposal‌ ‌For‌ ‌Denali‌ ‌We-Care‌ ‌Rockland‌ ‌ 

The‌ ‌NYS‌ ‌‌DEC‌ ‌Commissioner‌ ‌Policy‌ ‌29‌ ‌on‌ ‌Environmental‌ ‌Justice‌ ‌and‌ ‌Permitting‌ ‌(CP-29)‌‌                       

recognizes‌ ‌the‌ ‌Village‌ ‌of‌ ‌Spring‌ ‌Valley‌ ‌as‌ ‌an‌ ‌environmental‌ ‌justice‌ ‌region‌ ‌as‌ ‌well‌ ‌as‌ ‌the‌ ‌nearby‌‌                               

Village‌ ‌of‌ ‌Hillburn.‌ ‌FIGURES‌‌4I‌‌&‌‌4J‌‌are‌‌sourced‌‌from‌‌the‌‌state‌‌and‌‌reveal‌‌the‌‌expansiveness‌‌of‌‌                                 

this‌‌particular‌‌region‌‌which‌‌is‌‌designated‌‌with‌‌the‌‌color‌‌purple.‌ ‌FIGURE‌‌4I‌‌reveals‌‌the‌‌span‌‌of‌‌this‌‌                                 

area‌‌relative‌‌to‌‌Rockland‌‌County,while‌‌FIGURE‌‌4J‌‌offers‌‌a‌‌much‌‌higher‌‌resolution‌‌and‌‌closer‌‌view‌‌                             

of‌ ‌the‌ ‌Village‌ ‌Of‌ ‌Spring‌ ‌Valley‌ ‌and‌ ‌the‌ ‌neighboring‌ ‌towns‌ ‌of‌ ‌Ramapo‌ ‌and‌ ‌Clarkstown.‌ ‌                           

Implementing‌ ‌a‌ ‌circular‌‌economy‌‌initiative‌‌at‌‌this‌‌Rockland‌‌location‌‌therefore‌‌offers‌‌an‌‌opportunity‌‌                         

to‌‌introduce‌‌investments‌‌to‌‌the‌‌local‌‌communities‌‌and‌‌build‌‌capacity‌‌with‌‌the‌‌local‌‌residents.‌ ‌This‌‌                             

approach‌ ‌can‌ ‌educate‌ ‌the‌ ‌local‌ ‌citizens‌ ‌on‌ ‌the‌ ‌benefits‌ ‌of‌ ‌a‌ ‌regenerative‌ ‌production‌ ‌cycle.‌ 

‌ 
FIGURE‌ ‌4I:‌ ‌‌Rockland‌ ‌County‌ ‌Env.‌ ‌Justice‌ FIGURE‌ ‌4J:‌ ‌‌Spring‌ ‌Valley‌ ‌Env.‌ ‌Justice‌ ‌ 
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‌ 
TABLE‌ ‌4E‌ ‌lists‌ ‌a‌ ‌variety‌ ‌of‌ ‌‘general’‌‌stakeholders‌‌relevant‌‌to‌‌all‌‌10‌‌Hudson‌‌Valley‌‌Biogas‌‌system‌‌                               

proposals.‌ ‌This‌ ‌includes‌ ‌the‌ ‌NYS‌ ‌DEC‌ ‌with‌ ‌its‌ ‌respective‌ ‌divisions,‌ ‌a‌ ‌variety‌ ‌of‌ ‌research‌ ‌&‌‌                             

education‌ ‌institutions,‌ ‌select‌ ‌regional‌ ‌organizations,‌ ‌and‌ ‌several‌ ‌professional‌ ‌associations.‌ ‌                 

‘Specific’‌ ‌stakeholders‌ ‌to‌ ‌this‌ ‌project‌ ‌include‌ ‌the‌ ‌local‌ ‌land‌ ‌conservancies‌ ‌and‌ ‌land‌ ‌trust,‌ ‌the‌‌                           
county’s‌‌Cornell‌‌Cooperative‌‌Extension,‌‌higher‌‌educational‌‌institutions‌‌within‌‌a‌‌25-mile‌‌radius‌‌of‌‌the‌‌                         

facility,‌ ‌and‌ ‌some‌ ‌additional‌ ‌regional‌ ‌organizations.‌ ‌In‌‌order‌‌to‌‌maximize‌‌community‌‌and‌‌regional‌‌                         

benefit,‌ ‌each‌ ‌of‌ ‌these‌ ‌organizations‌ ‌should‌ ‌be‌ ‌contacted‌ ‌and‌ ‌coordinated‌ ‌to‌ ‌form‌ ‌a‌ ‌network‌ ‌of‌‌                             

support‌ ‌and‌ ‌oversight.‌ ‌Hillburn‌ ‌is‌ ‌a‌ ‌key‌ ‌location‌ ‌for‌ ‌materials‌ ‌management‌ ‌throughout‌‌the‌‌lower‌‌                           

Hudson‌ ‌Valley‌ ‌due‌ ‌to‌ ‌its‌ ‌position‌ ‌amidst‌ ‌the‌ ‌highly‌ ‌populated‌ ‌areas‌ ‌just‌ ‌outside‌ ‌of‌ ‌NYC.‌ ‌                             

Coordinating‌ ‌a‌ ‌regional‌ ‌operation‌ ‌at‌ ‌this‌ ‌site‌ ‌offers‌ ‌a‌‌strategic‌‌opportunity‌‌to‌‌introduce‌‌renewable‌‌                           

practices‌ ‌at‌ ‌a‌ ‌transportation‌ ‌gateway‌ ‌to‌ ‌the‌ ‌NY‌ ‌counties‌ ‌north‌ ‌of‌ ‌Manhattan.‌ ‌ 

TABLE‌ ‌4E:‌‌ ‌Proposal‌ ‌4‌ ‌Stakeholders‌ ‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
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GENERAL‌ ‌  SPECIFIC‌ ‌ 

New‌ ‌York‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation:‌ ‌ 
     ‌‌Division‌ ‌of‌ ‌Materials‌ ‌Management‌ ‌ 
     ‌‌Climate‌ ‌Change‌ ‌ 
     ‌‌Invasive‌ ‌Species‌ ‌Council‌ ‌&‌ ‌Advisory‌ ‌Committee‌ ‌ 
‌ 

US‌ ‌Army‌ ‌Corps‌ ‌of‌ ‌Engineers‌ ‌(USACE)‌ ‌ 
‌ 

Research‌ ‌&‌ ‌Educational‌ ‌Institutions:‌ ‌ 
     ‌‌NYS‌ ‌Pollution‌ ‌Prevention‌ ‌Institute‌ ‌(NYSP2I)‌ ‌ 
     ‌‌NYS‌ ‌Energy‌ ‌Research‌ ‌&‌ ‌Development‌ ‌Authority‌ ‌(NYSERDA)‌ ‌ 
     ‌‌Cornell‌ ‌Waste‌ ‌Management‌ ‌Institute‌ ‌(Cornell‌ ‌University)‌ ‌ 
     ‌‌C-Change‌ ‌(Iowa‌ ‌State‌ ‌University)‌ ‌ 
     ‌‌Ithaka‌ ‌Institute‌ ‌for‌ ‌carbon‌ ‌intelligence‌ ‌ 
     ‌‌Cary‌ ‌Institute‌ ‌ 
‌ 

Regional‌ ‌Organizations:‌ ‌ 
     ‌‌Sustainable‌ ‌Hudson‌ ‌Valley‌ ‌ 
     ‌‌Hudson‌ ‌Valley‌ ‌Regional‌ ‌Council‌ ‌ 
‌ 

Associations:‌ ‌ 
     ‌‌American‌ ‌Biogas‌ ‌Council‌ ‌ 
     ‌‌International‌ ‌Biochar‌ ‌Initiative‌ ‌ 
     ‌‌World‌ ‌Biogas‌ ‌Association‌ ‌ 

‌ 
‌ 
‌ 

New‌ ‌York‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation‌:‌ ‌ 
     ‌‌Region‌ ‌3‌ ‌Environmental‌ ‌Permits‌ ‌ 
‌ 

Host‌ ‌Facility:‌ ‌ 
     ‌‌Denali‌ ‌Water‌ ‌Solutions‌ ‌ 
     ‌‌WeCare‌ ‌Denali‌ ‌|‌ ‌Rockland‌ ‌County‌ ‌ 
‌ 

Land‌ ‌Conservancy‌ ‌Groups‌ ‌(Land‌ ‌Trusts):‌ 
‌ 

Cornell‌ ‌Cooperative‌ ‌Extension(s):‌ ‌ 
     ‌‌Rockland‌ ‌County‌ ‌ 
     ‌‌Orange‌ ‌County‌ ‌ 
‌ 

Universities‌ ‌(Colleges):‌ ‌ 
     ‌‌Rockland‌ ‌Community‌ ‌College‌ ‌ 
     ‌‌SUNY‌ ‌Orange‌ ‌ 
‌ 

Concentrated‌ ‌Animal‌ ‌Feeding:‌ ‌ 
‌ 

Regional‌ ‌Organizations:‌ ‌ 

https://www.dec.ny.gov/
https://www.dec.ny.gov/chemical/97463.html
https://www.dec.ny.gov/energy/44992.html#:~:text=DEC's%20Office%20of%20Climate%20Change,options%20for%20all%20New%20Yorkers.&text=Promote%20and%20facilitate%20investment%20in,green%20jobs%20in%20New%20York.
https://www.dec.ny.gov/animals/6989.html
https://www.usace.army.mil/
https://www.rit.edu/affiliate/nysp2i/
https://www.nyserda.ny.gov/
http://cwmi.css.cornell.edu/index.html
https://cchange.research.iastate.edu/
http://www.ithaka-institut.org/en/home
https://www.caryinstitute.org/
http://sustainhv.org/
https://hudsonvalleyregionalcouncil.org/
https://americanbiogascouncil.org/
https://biochar-international.org/
https://www.worldbiogasassociation.org/
https://www.dec.ny.gov/
https://www.dec.ny.gov/permits/79144.html
https://www.denaliwater.com/
http://www.wecaredenali.com/
http://rocklandcce.org/
http://cceorangecounty.org/
https://sunyrockland.edu/
https://sunyorange.edu/


‌ 

Proposal‌ ‌5:‌ ‌Ulster‌ ‌County‌ ‌Resource‌ ‌Recovery‌ ‌Agency‌ ‌ 
Kingston‌ ‌is‌ ‌in‌ ‌Ulster‌ ‌County‌ ‌along‌ ‌the‌ ‌western‌ ‌coast‌ ‌of‌ ‌the‌ ‌Hudson‌ ‌River.‌ ‌The‌ ‌‌Ulster‌ ‌County‌‌                               

Resource‌‌Recovery‌‌Agency‌‌(UCRRA)‌‌is‌‌located‌‌~3-miles‌‌northeast‌‌of‌‌the‌‌city‌‌center‌‌and‌‌south‌‌of‌‌                             

the‌‌entrance‌‌to‌‌the‌‌Kingston-Rhinecliff‌‌Bridge.‌ ‌This‌‌facility‌‌is‌‌a‌‌solid‌‌waste‌‌authority,‌‌public‌‌benefit‌‌                             

corporation‌‌and‌‌a‌‌permitted‌‌solid‌‌waste‌‌facility.‌ ‌There‌‌are‌‌about‌‌23,000‌‌residents‌‌in‌‌this‌‌community‌‌                             

according‌ ‌to‌ ‌the‌ ‌US‌ ‌Census‌ ‌Bureau,‌ ‌and‌ ‌FIGURE‌ ‌5A‌ ‌shows‌ ‌this‌ ‌site‌ ‌with‌ ‌a‌ ‌pink‌ ‌map‌ ‌marker‌‌                                 

among‌‌a‌‌collection‌‌of‌‌identified‌‌excess‌‌food‌‌waste‌‌generators‌‌to‌‌the‌‌west‌‌and‌‌to‌‌the‌‌south‌‌(orange‌‌                                 

and‌ ‌yellow‌ ‌ions).‌ ‌This‌ ‌site‌ ‌is‌ ‌an‌ ‌ideal‌ ‌location‌ ‌to‌ ‌implement‌ ‌a‌ ‌circular‌ ‌biogas‌ ‌system‌ ‌due‌‌to‌‌the‌‌                                   

large‌ ‌variety‌ ‌of‌ ‌materials‌ ‌involved‌ ‌in‌ ‌the‌ ‌current‌ ‌waste‌ ‌management‌ ‌operations.‌ ‌ 

‌ 
FIGURE‌ ‌5A:‌ ‌‌Proposal‌ ‌5‌ ‌Mapped‌ ‌Feedstocks‌ FIGURE‌ ‌5B:‌ ‌‌Ulster‌ ‌County‌ ‌RRA‌ ‌ 

A‌‌satellite‌‌view‌‌of‌‌UCRRA‌‌is‌‌pictured‌‌in‌‌FIGURE‌‌5B‌‌with‌‌the‌‌compost‌‌facilities‌‌visible‌‌in‌‌the‌‌bottom‌‌                                   

and‌‌right‌‌sides‌‌of‌‌the‌‌image.‌ ‌This‌‌industrial‌‌composting‌‌operation‌‌(TABLE‌‌5A)‌‌opened‌‌in‌‌2012‌‌and‌‌                               

processes‌‌food‌‌scraps‌‌from‌‌commercial‌‌partners.‌ ‌From‌‌these‌‌organics,‌‌the‌‌agency‌‌manufactures‌‌a‌‌                         

high‌ ‌quality,‌ ‌sustainably-produced‌ ‌compost‌ ‌that‌ ‌is‌ ‌for‌ ‌sale‌ ‌in‌ ‌bulk.‌ ‌UCRRA‌ ‌is‌ ‌a‌ ‌member‌ ‌of‌ ‌the‌‌                               

United‌‌States‌‌Composting‌‌Council,‌‌and‌‌their‌‌Grow‌‌Ulster‌‌Green‌‌Compost‌‌is‌‌STA‌‌certified.‌ ‌On‌‌site,‌‌                             

they‌‌have‌‌a‌‌Material‌‌Recovery‌‌Facility‌‌(MRF)‌‌which‌‌processes‌‌dual‌‌stream‌‌recycling.‌ ‌Here,‌‌mixed‌‌                           

paper‌ ‌and‌ ‌cardboard‌ ‌is‌ ‌kept‌ ‌separate‌ ‌from‌ ‌commingled‌ ‌plastic/glass/metal.‌ ‌Only‌ ‌commercial‌‌                     

businesses‌ ‌are‌ ‌allowed‌ ‌to‌ ‌deposit‌ ‌recyclables‌ ‌while‌ ‌residents‌ ‌must‌ ‌use‌ ‌a‌ ‌curb-side‌ ‌service.‌ ‌ 

TABLE‌ ‌5A:‌ ‌‌Proposal‌ ‌5‌ ‌Commercial‌ ‌Activities‌ ‌ 

The‌‌existing‌‌organic‌‌flows‌‌through‌‌their‌‌agency‌‌make‌‌it‌‌an‌‌ideal‌‌facility‌‌to‌‌implement‌‌an‌‌innovative‌‌                               

biogas‌ ‌production‌ ‌cycle.‌ ‌Between‌‌2017‌‌and‌‌2019,‌‌UCRRA‌‌composted‌‌11,202‌‌metric‌‌tons‌‌of‌‌food‌                           

waste.‌ ‌They‌‌claim‌‌that‌‌diverting‌‌this‌‌biomass‌‌from‌‌MSW‌‌flows‌‌to‌‌the‌‌‌Seneca‌‌Meadows‌‌Landfill‌‌has‌‌                               

resulted‌ ‌in‌ ‌a‌ ‌reduction‌ ‌of‌ ‌53,600‌ ‌transport‌ ‌miles‌ ‌and‌ ‌an‌ ‌offset‌ ‌of‌ ‌30,400‌ ‌gallons‌ ‌of‌ ‌diesel‌ ‌fuel.‌ ‌                                 

Through‌‌the‌‌current‌‌industrial‌‌management‌‌practice,‌‌the‌‌food‌‌scraps‌‌are‌‌combined‌‌with‌‌wood‌‌chips‌‌                           

through‌ ‌a‌ ‌method‌ ‌that‌ ‌utilizes‌ ‌an‌ ‌Extended‌ ‌Aerated‌ ‌Static‌ ‌Pile‌ ‌(EASP)‌ ‌for‌ ‌90‌ ‌days.‌ ‌ 
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Industrial‌ ‌/‌ ‌commercial‌ ‌site‌ ‌with‌ ‌hauling‌ ‌activities‌ ‌ 

Recycling‌ ‌facilities‌ ‌  Energy‌ ‌production‌ ‌  Landfill‌ ‌ 

Organics‌ ‌  Composting‌ ‌  Biogas‌ ‌  Incinerator‌ ‌  Natural‌ ‌gas‌ ‌  Active‌ ‌  Closed‌ ‌ 

https://ucrra.org/
https://ucrra.org/
https://senecameadows.com/


‌ 
FIGURES‌‌5C‌‌&‌‌5D‌‌display‌‌two‌‌locations‌‌on‌‌the‌‌Hudson‌‌River,‌‌north‌‌of‌‌Kingston,‌‌that‌‌are‌‌inundated‌‌                                 

with‌‌water‌‌chestnut‌‌infestations.‌ ‌Both‌‌are‌‌located‌‌in‌‌the‌‌town‌‌of‌‌Saugerties‌‌which‌‌is‌‌about‌‌9‌‌miles‌‌                                 

to‌‌the‌‌north‌‌of‌‌UCRRA.‌ ‌This‌‌neighboring‌‌community‌‌has‌‌a‌‌water‌‌chestnut‌‌harvester‌‌which‌‌they‌‌use‌‌                               

to‌ ‌remove‌ ‌about‌ ‌75‌ ‌tons‌ ‌of‌ ‌this‌ ‌biomass‌ ‌from‌ ‌the‌ ‌watershed‌ ‌on‌ ‌an‌ ‌annual‌ ‌basis.‌ ‌FIGURE‌ ‌5C‌‌                                 

shows‌ ‌an‌ ‌area‌ ‌coverage‌ ‌of‌ ‌about‌ ‌60-acres,‌ ‌and‌ ‌it‌ ‌is‌ ‌to‌ ‌the‌ ‌north‌ ‌of‌‌Ruth‌‌Reynolds‌‌Glunt‌‌Nature‌‌                                   

Preserve,‌ ‌the‌ ‌‌Saugerties‌‌Lighthouse‌,‌‌and‌‌the‌‌mouth‌‌of‌‌the‌‌Esopus‌‌Creek.‌ ‌FIGURE‌‌5D‌‌is‌‌directly‌‌                             

south‌ ‌of‌ ‌FIGURE‌ ‌5C‌ ‌and‌ ‌has‌ ‌an‌ ‌infestation‌ ‌that‌ ‌spans‌ ‌over‌ ‌100-aces.‌ ‌There‌ ‌are‌ ‌also‌ ‌several‌‌                               

sections‌‌of‌‌the‌‌Esopus‌‌Creek‌‌where‌‌this‌‌aquatic‌‌plant‌‌has‌‌become‌‌established.‌ ‌Saugerties‌‌current‌                           

method‌ ‌of‌ ‌management‌ ‌is‌ ‌to‌ ‌send‌ ‌the‌ ‌collected‌ ‌biomass‌ ‌to‌ ‌landfill,‌ ‌however,‌ ‌a‌ ‌more‌ ‌beneficial‌‌                             

alternative‌ ‌would‌ ‌be‌ ‌to‌ ‌apply‌ ‌this‌ ‌material‌ ‌to‌ ‌a‌ ‌biogas‌ ‌production‌ ‌operation‌ ‌(TABLE‌ ‌5B).‌ ‌ 

‌ 
FIGURE‌ ‌5C:‌ ‌‌North‌ ‌Of‌ ‌Esopus‌ ‌Creek‌ FIGURE‌ ‌5D:‌ ‌‌South‌ ‌Of‌ ‌Esopus‌ ‌Creek‌ ‌ 

Another‌ ‌nearby‌ ‌infestation‌ ‌on‌ ‌the‌ ‌Hudson‌ ‌River‌ ‌is‌ ‌shown‌ ‌in‌ ‌FIGURE‌ ‌5E.‌ ‌It‌ ‌is‌ ‌less‌ ‌than‌‌5-miles‌‌                                 

away,‌‌to‌‌the‌‌northeast,‌‌in‌‌Tivoli‌‌South‌‌Bay.‌ ‌This‌‌patch‌‌spans‌‌over‌‌200-acres‌‌and‌‌is‌‌part‌‌of‌‌the‌‌‌Tivoli‌‌                                     

Bays‌‌Wildlife‌‌Management‌‌Area‌.‌ ‌It‌‌is‌‌on‌‌the‌‌eastern‌‌side‌‌of‌‌the‌‌Hudson‌‌River‌‌and‌‌adjacent‌‌to‌‌‌Bard‌‌                                   

College‌ ‌in‌ ‌Annandale-On-Hudson,‌ ‌NY.‌ ‌Also,‌ ‌about‌ ‌8-miles‌ ‌south‌ ‌of‌ ‌the‌ ‌UCRRA,‌‌on‌‌the‌‌western‌‌                           

side‌ ‌of‌ ‌the‌ ‌Hudson‌ ‌River,‌ ‌is‌ ‌another‌ ‌infestation‌ ‌that‌ ‌spans‌ ‌over‌ ‌100-acres‌‌(FIGURE‌‌5F).‌ ‌This‌‌is‌‌                               

along‌ ‌the‌ ‌coast‌ ‌of‌ ‌‌Esopus‌ ‌Meadows‌ ‌Preserve‌ ‌and‌ ‌west‌ ‌of‌ ‌‌Esopus‌ ‌Meadows‌ ‌Lighthouse‌.‌ ‌This‌‌                           

collection‌‌of‌‌infestation‌‌areas‌‌has‌‌the‌‌ability‌‌to‌‌provide‌‌Ulster‌‌County‌‌and‌‌the‌‌surrounding‌‌area‌‌with‌‌                               

significant‌ ‌quantities‌ ‌of‌ ‌renewable‌ ‌products‌ ‌while‌ ‌incentivizing‌ ‌restoration‌ ‌of‌ ‌the‌ ‌local‌ ‌ecosystem.‌ ‌ 

‌ 
FIGURE‌ ‌5E:‌ ‌‌Tivoli‌ ‌South‌ ‌Bay‌ FIGURE‌ ‌5F:‌ ‌‌Esopus‌ ‌Meadows‌ ‌Preserve‌ ‌ 
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https://www.saugertieslighthouse.com/visiting/nature/
https://www.dec.ny.gov/lands/92370.html
https://www.dec.ny.gov/lands/92370.html
https://www.bard.edu/
https://www.bard.edu/
https://www.scenichudson.org/explore-the-valley/scenic-hudson-parks/esopus-meadows-preserve/
http://www.esopusmeadowslighthouse.org/home


‌ 

TABLE‌ ‌5B:‌ ‌‌Proposal‌ ‌5‌ ‌Feedstocks‌ ‌ 

Approximately‌‌3,600‌‌tons‌‌of‌‌biosolids‌‌pass‌‌through‌‌UCRRA‌‌per‌‌annum.‌ ‌Almost‌‌half‌‌of‌‌this‌‌amount‌‌                             

is‌ ‌aggregated‌ ‌from‌ ‌WWTPs‌ ‌within‌ ‌Ulster‌ ‌County‌‌with‌‌the‌‌remainder‌‌coming‌‌from‌‌the‌‌surrounding‌‌                           

counties.‌ ‌While‌ ‌this‌ ‌biomass‌ ‌was‌ ‌once‌ ‌sent‌ ‌to‌ ‌the‌ ‌Seneca‌ ‌Meadows‌ ‌Landfill‌ ‌(2015‌ ‌Biosolids‌‌                           

Survey),‌‌it‌‌is‌‌now‌‌contracted‌‌to‌‌‌Denali‌‌Water‌‌Solutions‌‌‌and‌‌transported‌‌about‌‌70-miles‌‌south‌‌to‌‌their‌‌                               

WeCare‌‌Composting‌‌facility‌‌in‌‌Rockland‌‌County.‌ ‌However,‌‌this‌‌quantity‌‌of‌‌material‌‌would‌‌justify‌‌a‌‌                           

financial‌‌investment‌‌in‌‌an‌‌on-site‌‌pyrolysis‌‌treatment‌‌solution.‌ ‌This‌‌can‌‌remove‌‌thousands‌‌of‌‌miles‌‌                           

of‌‌hauling‌‌from‌‌downstream‌‌processing‌‌along‌‌with‌‌the‌‌respective‌‌carbon‌‌emissions.‌ ‌In‌‌addition,‌‌the‌‌                           

thousands‌‌of‌‌tons‌‌of‌‌wood‌‌chips‌‌and‌‌brush‌‌recycled‌‌at‌‌this‌‌site‌‌each‌‌year‌‌could‌‌be‌‌integrated‌‌into‌‌                                   

the‌‌char‌‌production‌‌process‌‌and‌‌offer‌‌additional‌‌carbon‌‌sequestration.‌ ‌The‌‌heat‌‌produced‌‌from‌‌this‌‌                           

process‌‌that‌‌exceeds‌‌the‌‌need‌‌for‌‌drying‌‌the‌‌biosolids‌‌would‌‌invite‌‌other‌‌innovative‌‌technologies‌‌to‌‌                             

be‌ ‌incorporated‌ ‌on‌ ‌site.‌ ‌Both‌ ‌‘biosolids’‌ ‌and‌ ‌‘wood‌ ‌waste’‌ ‌are‌ ‌identified‌ ‌in‌ ‌green‌ ‌in‌ ‌TABLE‌ ‌5C‌‌                               

because‌ ‌of‌ ‌their‌‌substantial‌‌quantities‌‌currently‌‌available‌‌at‌‌the‌‌agency‌‌while‌‌‘heat‌‌need’‌‌does‌‌not‌‌                             

have‌ ‌any‌ ‌coloring‌ ‌because‌ ‌there‌ ‌is‌ ‌no‌ ‌immediate‌ ‌need‌ ‌for‌ ‌this‌ ‌renewable‌ ‌energy‌ ‌source.‌ ‌ 

TABLE‌ ‌5C:‌ ‌‌Proposal‌ ‌5‌ ‌Pyrolysis‌ ‌Potential‌ ‌ 

An‌‌aerial‌‌satellite‌‌view‌‌of‌‌UCRRA‌‌is‌‌displayed‌‌in‌‌FIGURE‌‌5G.‌ ‌Visual‌‌inspection‌‌reveals‌‌that‌‌there‌‌                               

is‌‌space‌‌available‌‌to‌‌implement‌‌the‌‌proposed‌‌system‌‌components.‌ ‌However,‌‌this‌‌facility‌‌may‌‌be‌‌at‌‌                             

capacity‌‌with‌‌its‌‌current‌‌volume‌‌of‌‌material‌‌flows,‌‌so‌‌the‌‌‘scale-up’‌‌category‌‌has‌‌been‌‌color-coded‌‌to‌‌                               

yellow‌‌in‌‌TABLE‌‌5D.‌ ‌Regardless‌‌of‌‌this‌‌potential‌‌constraint,‌‌this‌‌location‌‌is‌‌positioned‌‌to‌‌introduce‌‌a‌‌                               

variety‌ ‌of‌ ‌innovative‌ ‌circular‌ ‌economy‌ ‌initiatives‌ ‌related‌ ‌to‌ ‌waste‌ ‌management‌ ‌and‌ ‌upcycling‌ ‌to‌‌                         

create‌‌products‌‌with‌‌higher‌‌value.‌ ‌These‌‌implementations‌‌can‌‌offer‌‌alternative‌‌beneficial‌‌solutions‌‌                       

for‌‌the‌‌agency‌‌while‌‌offering‌‌additional‌‌job‌‌opportunities‌‌and‌‌higher‌‌economic‌‌value‌‌of‌‌byproducts.‌ ‌                           
This‌ ‌mentality‌ ‌is‌ ‌‌necessary‌ ‌for‌ ‌the‌ ‌Hudson‌ ‌Valley‌ ‌to‌ ‌meet‌ ‌the‌ ‌state’s‌ ‌low-carbon‌ ‌transition‌ ‌plan.‌ ‌ 

‌ 
FIGURE‌ ‌5G:‌ ‌‌Ulster‌ ‌County‌ ‌Resource‌ ‌&‌ ‌Recovery‌ ‌Agency‌ ‌(Aerial‌ ‌View)‌ ‌ 
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Variation‌ ‌of‌ ‌feedstock‌ ‌ 

Excess‌ ‌food‌ ‌waste‌ ‌  Wood‌ ‌/‌ ‌yard‌ ‌waste‌ ‌  Invasive‌ ‌species‌ ‌  Livestock‌ ‌manure‌ ‌  Perennial‌ ‌grasses‌ ‌ 

Pyrolysis‌ ‌&‌ ‌biochar‌ ‌ 

Biosolids‌ ‌  Wood‌ ‌waste‌ ‌  Heat‌ ‌need‌ ‌ 

https://www.denaliwater.com/
http://www.wecaredenali.com/


‌ 

TABLE‌ ‌5D:‌ ‌‌Proposal‌ ‌5‌ ‌Area‌ ‌Overview‌ ‌ 

The‌ ‌proposed‌ ‌circular‌ ‌biogas‌ ‌solution‌ ‌is‌ ‌presented‌ ‌in‌ ‌SYSTEM‌‌5‌‌and‌‌consists‌‌of‌‌several‌‌existing‌‌                             

and‌‌suggested‌‌flows‌‌&‌‌processes.‌ ‌The‌‌primary‌‌feedstocks‌‌for‌‌anaerobic‌‌digestion‌‌are‌‌excess‌‌food‌‌                           

waste‌ ‌and‌‌the‌‌invasive‌‌aquatic‌‌water‌‌chestnut.‌ ‌The‌‌digestate‌‌end‌‌product‌‌is‌‌added‌‌to‌‌the‌‌current‌‌                               

composting‌ ‌process‌ ‌and‌ ‌the‌‌nutrient-rich‌‌liquid‌‌fertilizer‌‌can‌‌be‌‌sold‌‌to‌‌the‌‌agriculture,‌‌community,‌‌                           

and‌ ‌residential‌ ‌sectors.‌ ‌These‌ ‌material‌ ‌flows‌ ‌are‌ ‌represented‌ ‌by‌ ‌the‌ ‌green‌ ‌and‌ ‌orange‌ ‌arrows,‌‌                           

respectively.‌ ‌Biogas‌ ‌created‌ ‌from‌ ‌the‌ ‌anaerobic‌ ‌digestion‌‌process‌‌can‌‌be‌‌converted‌‌to‌‌electricity‌‌                         

through‌ ‌a‌ ‌combined‌ ‌heat‌ ‌and‌ ‌power‌ ‌unit‌ ‌and‌ ‌applied‌ ‌to‌ ‌the‌ ‌agency’s‌ ‌one-site‌ ‌operations‌ ‌with‌‌                             

abundances‌ ‌sold‌ ‌to‌‌the‌‌electric‌‌utility.‌ ‌Biosolids‌‌received‌‌by‌‌UCRRA‌‌are‌‌directed‌‌to‌‌pyrolysis‌‌and‌‌                             

this‌ ‌flow‌ ‌is‌‌designated‌‌by‌‌the‌‌purple‌‌arrow.‌ ‌Most‌‌of‌‌the‌‌char‌‌would‌‌be‌‌sold‌‌to‌‌market,‌‌however,‌‌a‌‌                                     

portion‌ ‌of‌ ‌this‌ ‌material‌ ‌can‌ ‌be‌ ‌incorporated‌ ‌into‌ ‌the‌ ‌anaerobic‌ ‌digestion‌ ‌process‌ ‌to‌ ‌improve‌ ‌the‌‌                             

microbial‌‌environment‌‌and‌‌methane‌‌production‌‌potential.‌ ‌Heat‌‌produced‌‌from‌‌the‌‌pyrolysis‌‌process‌‌                       

can‌ ‌be‌ ‌applied‌ ‌to‌ ‌an‌ ‌innovative‌ ‌circular‌ ‌economy‌ ‌initiative‌ ‌related‌ ‌to‌ ‌downstream‌ ‌recycling‌ ‌of‌‌                           

plastics.‌ ‌With‌ ‌respect‌ ‌to‌ ‌this‌ ‌concept,‌ ‌a‌ ‌plastics‌ ‌shredding‌ ‌and‌ ‌drying‌ ‌process‌ ‌is‌ ‌offered‌ ‌as‌ ‌an‌‌                               

option‌ ‌to‌ ‌upcycle‌ ‌this‌ ‌waste‌ ‌stream‌ ‌with‌ ‌flows‌ ‌indicated‌ ‌with‌ ‌the‌ ‌color‌ ‌orange.‌ ‌According‌ ‌to‌ ‌an‌‌                               

equipment‌ ‌manufacturer,‌ ‌third-party‌ ‌companies‌ ‌would‌ ‌be‌ ‌very‌ ‌interested‌ ‌in‌ ‌operating‌ ‌this‌ ‌aspect.‌ ‌ 

‌ 
SYSTEM‌ ‌5:‌‌ ‌Proposal‌ ‌For‌ ‌Ulster‌ ‌County‌ ‌Resource‌ ‌&‌ ‌Recovery‌ ‌Agency‌ ‌ 
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Space‌ ‌to‌ ‌host‌ ‌the‌ ‌proposed‌ ‌system‌ ‌ 

Sufficient‌ ‌to‌ ‌support‌ ‌proposal‌ ‌  Space‌ ‌to‌ ‌scale-up‌ ‌the‌ ‌proposed‌‌ 
system‌ ‌with‌ ‌increased‌ ‌feedstock‌ ‌ 

Available‌ ‌area‌ ‌to‌ ‌introduce‌ ‌innovative‌‌ 
circular‌ ‌economy‌ ‌initiatives‌ ‌ 



‌ 
The‌ ‌NYS‌ ‌‌DEC‌ ‌Commissioner‌ ‌Policy‌ ‌29‌ ‌on‌ ‌Environmental‌ ‌Justice‌ ‌and‌ ‌Permitting‌ ‌(CP-29)‌‌                       

recognizes‌‌two‌‌sections‌‌of‌‌the‌‌City‌‌Of‌‌Kingston‌‌as‌‌an‌‌environmental‌‌justice‌‌region.‌ ‌FIGURES‌‌5H‌‌&‌                               

5I‌ ‌are‌ ‌sourced‌ ‌from‌ ‌the‌ ‌state‌ ‌and‌ ‌reveal‌ ‌the‌ ‌expansiveness‌ ‌of‌ ‌this‌ ‌particular‌ ‌region‌ ‌which‌ ‌is‌‌                               

designated‌‌with‌‌the‌‌color‌‌purple.‌ ‌FIGURE‌‌5H‌‌reveals‌‌the‌‌span‌‌of‌‌this‌‌area‌‌relative‌‌to‌‌Ulster‌‌County,‌‌                                 

while‌ ‌FIGURE‌ ‌5I‌ ‌offers‌ ‌a‌ ‌much‌ ‌higher‌ ‌resolution‌ ‌and‌ ‌closer‌ ‌view‌ ‌of‌ ‌Kingston.‌ ‌Implementing‌ ‌a‌‌                             

circular‌ ‌economy‌ ‌initiative‌ ‌at‌ ‌this‌ ‌Ulster‌ ‌location‌ ‌therefore‌ ‌offers‌ ‌an‌ ‌opportunity‌ ‌to‌ ‌introduce‌‌                         

investments‌ ‌into‌ ‌this‌ ‌area‌ ‌that‌ ‌would‌ ‌be‌ ‌accessible‌ ‌by‌ ‌the‌ ‌local‌ ‌communities.‌ ‌Corresponding‌‌                         

educational‌ ‌initiatives‌ ‌can‌‌be‌‌designed‌‌and‌‌executed‌‌to‌‌build‌‌capacity‌‌with‌‌the‌‌local‌‌residents‌‌and‌‌                             

reveal‌ ‌the‌ ‌benefits‌ ‌of‌ ‌a‌ ‌regenerative‌ ‌production‌ ‌cycle.‌ ‌In‌ ‌addition,‌‌a‌‌system‌‌of‌‌this‌‌design‌‌would‌‌                               

allow‌ ‌for‌ ‌waste‌ ‌to‌ ‌be‌ ‌reclassified‌ ‌as‌ ‌beneficial‌ ‌use‌ ‌material‌ ‌and‌ ‌become‌ ‌maintained‌ ‌within‌ ‌the‌‌                             

community.‌ ‌Also,‌ ‌byproducts‌ ‌sold‌ ‌as‌ ‌community‌ ‌exports‌ ‌can‌ ‌create‌ ‌additional‌ ‌revenue‌ ‌and‌‌                       

opportunities‌ ‌for‌ ‌residents.‌ ‌‌Installations‌ ‌that‌ ‌remove‌ ‌the‌ ‌transportation‌ ‌aspects‌ ‌from‌ ‌waste‌‌                     

management‌ ‌are‌ ‌necessary‌‌for‌‌economic‌‌viability‌‌and‌‌essential‌‌for‌‌the‌‌Hudson‌‌Valley‌‌to‌‌meet‌‌the‌‌                             

state’s‌‌low-carbon‌‌transition‌‌plan.‌ ‌The‌‌‌renewable‌‌electricity‌‌can‌‌also‌‌power‌‌an‌‌electric‌‌vehicle‌‌fleet‌‌                           

and‌ ‌eliminate‌ ‌the‌ ‌pollution‌ ‌otherwise‌ ‌caused‌ ‌by‌ ‌hauling‌ ‌equipment‌ ‌operating‌ ‌throughout‌ ‌the‌ ‌city.‌ ‌ 

‌ 
FIGURE‌ ‌5H:‌ ‌‌Ulster‌ ‌County‌ ‌Env.‌ ‌Justice‌ FIGURE‌ ‌5I:‌ ‌‌City‌ ‌Of‌ ‌Kingston‌ ‌Env.‌ ‌Justice‌ ‌ 

TABLE‌‌5E‌‌lists‌‌a‌‌number‌‌of‌‌‘general’‌‌stakeholders‌‌relevant‌‌to‌‌this‌‌project‌‌as‌‌well‌‌as‌‌each‌‌of‌‌the‌‌10‌‌                                     

individual‌ ‌system‌ ‌proposals.‌ ‌This‌‌includes‌‌the‌‌NYS‌‌DEC‌‌with‌‌its‌‌respective‌‌divisions,‌‌a‌‌variety‌‌of‌‌                             

research‌ ‌&‌ ‌education‌ ‌institutions,‌ ‌select‌ ‌regional‌ ‌organizations,‌ ‌and‌ ‌several‌ ‌professional‌‌                   

associations.‌ ‌‘Specific’‌ ‌stakeholders‌ ‌to‌ ‌this‌ ‌project‌ ‌include‌ ‌the‌‌local‌‌land‌‌conservancies‌‌and‌‌land‌‌                         

trust,‌ ‌the‌ ‌county’s‌ ‌Cornell‌ ‌Cooperative‌ ‌Extension,‌ ‌higher‌ ‌educational‌ ‌institutions‌ ‌within‌ ‌a‌ ‌25-mile‌‌                       

radius‌‌of‌‌the‌‌facility,‌‌and‌‌some‌‌additional‌‌regional‌‌organizations.‌ ‌Due‌‌to‌‌the‌‌great‌‌potential‌‌for‌‌the‌‌                               

invasive‌ ‌water‌ ‌chestnut‌ ‌to‌ ‌be‌ ‌used‌ ‌as‌ ‌a‌ ‌feedstock‌ ‌at‌ ‌this‌ ‌site‌ ‌location,‌ ‌some‌ ‌of‌ ‌the‌ ‌‘specific’‌‌                                 

organizations‌ ‌also‌ ‌include‌ ‌PRISM,‌ ‌Scenic‌ ‌Hudson,‌ ‌and‌ ‌the‌ ‌Hudson‌ ‌River‌ ‌Watershed‌ ‌Alliance.‌ ‌                       

These‌ ‌groups‌ ‌are‌‌therefore‌‌in‌‌common‌‌with‌‌the‌‌other‌‌proposals‌‌which‌‌have‌‌the‌‌potential‌‌to‌‌utilize‌‌                               

this‌ ‌same‌ ‌feedstock.‌ ‌In‌ ‌order‌ ‌to‌ ‌maximize‌ ‌community‌ ‌and‌ ‌regional‌ ‌benefit,‌ ‌each‌ ‌of‌ ‌these‌‌                           

organizations‌ ‌should‌ ‌be‌ ‌contacted‌ ‌and‌ ‌coordinated‌ ‌to‌ ‌form‌ ‌a‌ ‌network‌ ‌of‌ ‌support‌ ‌and‌ ‌oversight.‌ ‌                           

This‌ ‌is‌ ‌one‌ ‌example‌ ‌of‌ ‌integrating‌ ‌innovative‌ ‌and‌ ‌renewable‌ ‌energy‌‌technologies‌‌into‌‌an‌‌existing‌‌                           

operation‌ ‌to‌ ‌increase‌ ‌recovery‌ ‌rates‌ ‌and‌ ‌set‌ ‌higher‌ ‌standards‌ ‌for‌ ‌local‌ ‌waste‌ ‌management.‌ ‌ 
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TABLE‌ ‌5E:‌‌ ‌Proposal‌ ‌5‌ ‌Stakeholders‌ ‌ 
‌ 

‌ 

‌ 

‌ 

‌ 

‌ 

‌ 

‌ 

‌ 

‌ 
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GENERAL‌ ‌  SPECIFIC‌ ‌ 

New‌ ‌York‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation:‌ ‌ 
     ‌‌Division‌ ‌of‌ ‌Materials‌ ‌Management‌ ‌ 
     ‌‌Climate‌ ‌Change‌ ‌ 
     ‌‌Invasive‌ ‌Species‌ ‌Council‌ ‌&‌ ‌Advisory‌ ‌Committee‌ ‌ 
‌ 

US‌ ‌Army‌ ‌Corps‌ ‌of‌ ‌Engineers‌ ‌(USACE)‌ ‌ 
‌ 

Research‌ ‌&‌ ‌Educational‌ ‌Institutions:‌ ‌ 
     ‌‌NYS‌ ‌Pollution‌ ‌Prevention‌ ‌Institute‌ ‌(NYSP2I)‌ ‌ 
     ‌‌NYS‌ ‌Energy‌ ‌Research‌ ‌&‌ ‌Development‌ ‌Authority‌ ‌(NYSERDA)‌ ‌ 
     ‌‌Cornell‌ ‌Waste‌ ‌Management‌ ‌Institute‌ ‌(Cornell‌ ‌University)‌ ‌ 
     ‌‌C-Change‌ ‌(Iowa‌ ‌State‌ ‌University)‌ ‌ 
     ‌‌Ithaka‌ ‌Institute‌ ‌for‌ ‌carbon‌ ‌intelligence‌ ‌ 
     ‌‌Cary‌ ‌Institute‌ ‌ 
‌ 

Regional‌ ‌Organizations:‌ ‌ 
     ‌‌Sustainable‌ ‌Hudson‌ ‌Valley‌ ‌ 
     ‌‌Hudson‌ ‌Valley‌ ‌Regional‌ ‌Council‌ ‌ 
‌ 

Associations:‌ ‌ 
     ‌‌American‌ ‌Biogas‌ ‌Council‌ ‌ 
     ‌‌International‌ ‌Biochar‌ ‌Initiative‌ ‌ 
     ‌‌World‌ ‌Biogas‌ ‌Association‌ ‌ 
‌ 

‌ ‌   
‌ 

‌ ‌   
‌ 
‌ 

‌ ‌   
‌ 

‌ ‌   

New‌ ‌York‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation:‌ ‌ 
     ‌‌Region‌ ‌3‌ ‌Environmental‌ ‌Permits‌ ‌ 
Partnerships‌ ‌for‌ ‌Regional‌ ‌Invasive‌ ‌Species‌ ‌Management:‌ ‌ 
     ‌‌Capital‌ ‌Region‌ ‌PRISM‌ ‌ 
     ‌‌Lower‌ ‌Hudson‌ ‌PRISM‌ ‌ 
     ‌‌St‌ ‌Lawrence‌‌ ‌Eastern‌ ‌Lake‌ ‌Ontario‌ ‌(‌SLELO)‌ ‌PRISM‌‌ ‌  
     ‌‌New‌ ‌York-New‌ ‌Jersey‌ ‌Trail‌ ‌Conference‌ ‌ 
‌ 

Host‌ ‌Facility:‌ ‌ 
     ‌‌Ulster‌ ‌County‌ ‌Resource‌ ‌&‌ ‌Recovery‌ ‌Agency‌ ‌(UCRRA)‌ ‌ 

‌ 
Land‌ ‌Conservancy‌ ‌Groups‌ ‌(Land‌ ‌Trusts):‌ ‌ 
     ‌‌Dutchess‌ ‌Land‌ ‌Conservancy‌ ‌ 
     ‌‌Hudson‌ ‌Highlands‌ ‌Land‌ ‌Trust‌ ‌ 
     ‌‌Stony‌ ‌Kill‌ ‌Foundation‌ ‌ 
‌ 

Cornell‌ ‌Cooperative‌ ‌Extension(s):‌ ‌ 
     ‌‌Dutchess‌ ‌County‌ ‌ 
     ‌‌Columbia‌ ‌&‌ ‌Greene‌ ‌Counties‌ ‌ 
     ‌‌Ulster‌ ‌County‌ ‌ 

‌ ‌   
Universities‌ ‌(Colleges):‌ ‌ ‌     
     ‌‌Bard‌ ‌College‌ ‌ ‌   
     ‌‌SUNY‌ ‌New‌ ‌Paltz‌ ‌ 

‌ ‌   
Concentrated‌ ‌Animal‌ ‌Feeding:‌ ‌ 
‌ 

Regional‌ ‌Organizations:‌ ‌ 
     ‌‌Beacon‌ ‌Institute‌ ‌for‌ ‌Rivers‌ ‌&‌ ‌Estuaries‌ ‌(Clarkson‌ ‌University)‌ ‌ 
     ‌‌Hudsonia‌ ‌(Bard‌ ‌College)‌ ‌ 
     ‌‌Hudson‌ ‌River‌ ‌Sloop‌ ‌Clearwater‌ ‌ 
     ‌‌Hudson‌ ‌River‌ ‌Watershed‌ ‌Alliance‌ ‌ 
     ‌‌Scenic‌ ‌Hudson‌ ‌ 

https://www.dec.ny.gov/
https://www.dec.ny.gov/chemical/97463.html
https://www.dec.ny.gov/energy/44992.html#:~:text=DEC's%20Office%20of%20Climate%20Change,options%20for%20all%20New%20Yorkers.&text=Promote%20and%20facilitate%20investment%20in,green%20jobs%20in%20New%20York.
https://www.dec.ny.gov/animals/6989.html
https://www.usace.army.mil/
https://www.rit.edu/affiliate/nysp2i/
https://www.nyserda.ny.gov/
http://cwmi.css.cornell.edu/index.html
https://cchange.research.iastate.edu/
http://www.ithaka-institut.org/en/home
https://www.caryinstitute.org/
http://sustainhv.org/
https://hudsonvalleyregionalcouncil.org/
https://americanbiogascouncil.org/
https://biochar-international.org/
https://www.worldbiogasassociation.org/
https://www.dec.ny.gov/
https://www.dec.ny.gov/permits/79144.html
https://www.dec.ny.gov/animals/47433.html
https://www.capitalregionprism.org/
https://www.lhprism.org/
https://www.sleloinvasives.org/
https://www.sleloinvasives.org/
https://www.nynjtc.org/
https://ucrra.org/
https://dutchessland.org/about-us/
https://www.hhlt.org/
http://stonykill.org/
http://ccedutchess.org/
http://ccecolumbiagreene.org/
http://ulster.cce.cornell.edu/
https://www.bard.edu/
https://www.newpaltz.edu/
https://www.clarkson.edu/academics/beacon
https://hudsonia.org/
https://www.clearwater.org/
https://hudsonwatershed.org/mission/
https://www.scenichudson.org/


‌ 

Proposal‌ ‌6:‌ ‌Delaware‌ ‌County‌ ‌Solid‌ ‌Waste‌ ‌Management‌ ‌Center‌ ‌ 
The‌ ‌Delaware‌ ‌County‌ ‌Landfill‌ ‌is‌ ‌operated‌ ‌by‌ ‌the‌ ‌‌Solid‌ ‌Waste‌ ‌Management‌ ‌Center‌ ‌&‌ ‌Compost‌‌                           

Facility‌ ‌in‌ ‌Walton,‌ ‌NY.‌ ‌This‌ ‌community‌ ‌has‌ ‌a‌ ‌population‌ ‌of‌ ‌~5,000‌ ‌people‌ ‌(2019‌ ‌US‌ ‌Census‌‌                             

Bureau).‌ ‌It‌ ‌is‌ ‌approximately‌ ‌60‌ ‌miles‌ ‌west‌ ‌of‌ ‌the‌ ‌Hudson‌ ‌River‌ ‌and‌ ‌150‌ ‌miles‌ ‌northwest‌ ‌of‌‌                               

Manhattan.‌ ‌FIGURE‌‌6A‌‌shows‌‌the‌‌facility’s‌‌location‌‌identified‌‌by‌‌the‌‌pink‌‌marker‌‌near‌‌the‌‌bottom‌‌of‌‌                               

the‌‌image.‌ ‌The‌‌town‌‌of‌‌Walton‌‌is‌‌positioned‌‌to‌‌the‌‌left‌‌of‌‌the‌‌landfill‌‌in‌‌FIGURE‌‌6A‌‌and‌‌has‌‌a‌‌few‌‌                                         

yellow‌ ‌and‌ ‌orange‌ ‌markers‌ ‌indicating‌ ‌nearby‌ ‌sources‌ ‌of‌ ‌excess‌ ‌food‌ ‌waste.‌ ‌Meanwhile‌ ‌the‌‌                         

aggregation‌‌of‌‌markers‌‌in‌‌the‌‌upper‌‌right‌‌of‌‌the‌‌image‌‌is‌‌where‌‌‌SUNY‌‌Delhi‌‌is‌‌located.‌ ‌This‌‌college‌‌                                   

is‌‌~12-miles‌‌to‌‌the‌‌northeast‌‌of‌‌the‌‌landfill‌‌and‌‌hosts‌‌approximately‌‌3,000‌‌students.‌ ‌The‌‌capacity‌‌of‌‌                               

this‌ ‌facility‌ ‌and‌ ‌integrated‌ ‌operations‌ ‌makes‌ ‌it‌ ‌ideal‌ ‌for‌ ‌implementing‌ ‌a‌ ‌circular‌ ‌biogas‌ ‌system.‌ ‌ 

‌ 
FIGURE‌ ‌6A:‌ ‌‌Proposal‌ ‌6‌ ‌Mapped‌ ‌Feedstocks‌ FIGURE‌ ‌6B:‌ ‌‌Delaware‌ ‌County‌ ‌Landfill‌ ‌ 

A‌ ‌satellite‌ ‌view‌ ‌of‌‌the‌‌landfill‌‌and‌‌compost‌‌center‌‌is‌‌pictured‌‌in‌‌FIGURE‌‌6B.‌ ‌This‌‌facility‌‌hosts‌‌an‌‌                                   

organics‌ ‌recovery‌ ‌program‌ ‌that‌ ‌addresses‌ ‌food‌ ‌scraps,‌ ‌food‌ ‌processing‌ ‌wastes,‌ ‌biosolids,‌ ‌small‌‌                       

animal‌ ‌mortalities,‌ ‌food‌ ‌and‌ ‌MSW‌ ‌(TABLE‌ ‌6A).‌ ‌The‌ ‌biomass‌ ‌is‌ ‌captured‌ ‌by‌ ‌an‌ ‌advanced‌‌                           

separation‌ ‌technology‌ ‌which‌ ‌incorporates‌ ‌dewatered‌ ‌biosolids‌ ‌into‌ ‌the‌ ‌processing‌ ‌activity.‌ ‌This‌‌                     

infrastructure‌‌is‌‌one‌‌of‌‌only‌‌several‌‌facilities‌‌of‌‌its‌‌kind‌‌in‌‌the‌‌US‌‌and‌‌Canada‌‌where‌‌organics‌‌from‌‌                                   

the‌ ‌MSW‌ ‌waste‌ ‌stream‌‌are‌‌meticulously‌‌sorted‌‌and‌‌diverted‌‌from‌‌landfilling.‌ ‌First,‌‌select‌‌MSW‌‌is‌‌                             

fed‌ ‌into‌ ‌this‌ ‌system,‌ ‌and‌ ‌it‌ ‌is‌ ‌aerated‌ ‌in‌ ‌a‌ ‌moisture‌ ‌controlled‌ ‌and‌ ‌biologically‌ ‌active‌ ‌tumbler‌ ‌for‌‌                                 

three‌‌days.‌ ‌An‌‌aggressive‌‌mechanical‌‌screening‌‌for‌‌both‌‌the‌‌inputs‌‌and‌‌finished‌‌product‌‌effectively‌                           

removes‌ ‌metal,‌ ‌glass,‌ ‌plastics,‌ ‌sharps,‌ ‌and‌ ‌oversized‌ ‌particles.‌ ‌Following‌ ‌this‌ ‌stage,‌ ‌the‌‌                       

pre-compost‌ ‌material‌ ‌is‌ ‌directed‌ ‌to‌ ‌a‌ ‌second‌ ‌maturation‌ ‌area.‌ ‌Here,‌ ‌it‌ ‌is‌ ‌combined‌ ‌with‌ ‌the‌‌                             

dewatered‌ ‌biosolids‌ ‌and‌ ‌fed‌ ‌into‌ ‌an‌ ‌aerated‌ ‌IPS‌ ‌/‌ ‌Siemens‌ ‌automated‌ ‌system.‌ ‌The‌ ‌final‌ ‌step‌‌                             

requires‌‌the‌‌compost‌‌to‌‌cure‌‌for‌‌a‌‌minimum‌‌56-days.‌ ‌During‌‌this‌‌time,‌‌it‌‌is‌‌turned‌‌every‌‌3‌‌days‌‌and‌‌                                     

it‌‌is‌‌supplied‌‌with‌‌water‌‌to‌‌optimize‌‌the‌‌final‌‌breakdown‌‌of‌‌compounds‌‌and‌‌pathogens.‌ ‌The‌‌finished‌‌                               

compost‌‌is‌‌available‌‌for‌‌sale‌‌to‌‌the‌‌local‌‌community‌‌and‌‌meets‌‌or‌‌exceeds‌‌the‌‌standards‌‌for‌‌Class‌‌                                 

A‌ ‌material.‌ ‌Analytical‌ ‌tests‌ ‌are‌ ‌regularly‌ ‌conducted‌ ‌to‌ ‌ensure‌ ‌the‌ ‌quality‌ ‌and‌ ‌purity‌ ‌of‌ ‌the‌ ‌end‌‌                               

product.‌ ‌Regular‌‌inspections‌‌by‌‌the‌‌NYS‌‌DEC‌‌and‌‌US‌‌EPA‌‌have‌‌found‌‌the‌‌operation‌‌of‌‌this‌‌facility‌‌                                 

to‌ ‌be‌ ‌in‌ ‌compliance‌ ‌with‌ ‌applicable‌ ‌state‌ ‌and‌ ‌federal‌ ‌regulations‌ ‌(Delaware‌ ‌SWMP,‌ ‌2017).‌ ‌ 
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TABLE‌ ‌6A:‌ ‌‌Proposal‌ ‌6‌ ‌Commercial‌ ‌Activities‌ ‌ 

This‌ ‌solid‌ ‌waste‌ ‌management‌ ‌facility‌ ‌doesn’t‌ ‌have‌ ‌a‌ ‌separate‌ ‌food‌‌waste‌‌processing‌‌stream‌‌and‌‌                           

relies‌ ‌on‌ ‌their‌ ‌advanced‌ ‌technology‌ ‌to‌ ‌divert‌ ‌organics‌ ‌from‌ ‌select‌ ‌MSW.‌ ‌However,‌ ‌source‌‌                         

separation‌‌is‌‌typically‌‌the‌‌most‌‌effective‌‌and‌‌efficient‌‌and‌‌will‌‌become‌‌more‌‌relevant‌‌as‌‌commercial‌‌                             

entities‌ ‌throughout‌‌NYS‌‌will‌‌be‌‌required‌‌to‌‌comply‌‌with‌‌the‌‌new‌‌diversion‌‌legislation.‌ ‌Therefore,‌‌it‌‌                             

would‌‌be‌‌reasonable‌‌for‌‌the‌‌authority‌‌to‌‌consider‌‌a‌‌separate‌‌beneficial‌‌treatment‌‌pathway.‌ ‌Leaf‌‌and‌‌                             

yard‌ ‌waste‌ ‌is‌ ‌not‌ ‌currently‌ ‌managed‌ ‌at‌ ‌the‌ ‌landfill‌ ‌either‌ ‌which‌ ‌is‌ ‌due‌ ‌to‌ ‌a‌ ‌Delaware‌ ‌County‌‌                                 

program‌‌decision‌‌from‌‌1992‌‌that‌‌excluded‌‌this‌‌material‌‌from‌‌the‌‌landfill.‌ ‌The‌‌primary‌‌reason‌‌for‌‌this‌‌                               

was‌‌to‌‌preserve‌‌expensive‌‌landfill‌‌airspace‌‌and‌‌wastes‌‌with‌‌higher‌‌pollution‌‌control‌‌demands.‌ ‌Also,‌‌                           

due‌‌to‌‌the‌‌rural‌‌nature‌‌of‌‌this‌‌region,‌‌there‌‌isn’t‌‌an‌‌apparent‌‌need‌‌for‌‌this‌‌type‌‌of‌‌centralized‌‌service‌‌                                     

as‌ ‌this‌ ‌biomass‌ ‌is‌ ‌already‌ ‌adequately‌ ‌managed‌ ‌in‌ ‌or‌ ‌near‌ ‌the‌ ‌village’s‌ ‌limits.‌ ‌Both‌‌‘excess‌‌food‌‌                               

waste’‌ ‌and‌ ‌‘wood‌ ‌/‌ ‌yard‌ ‌waste’‌ ‌are‌ ‌designated‌ ‌with‌ ‌the‌ ‌color‌ ‌yellow‌ ‌TABLE‌ ‌6B‌ ‌indicating‌ ‌potential.‌ ‌ 

TABLE‌ ‌6B:‌ ‌‌Proposal‌ ‌6‌ ‌Feedstocks‌ ‌ 

Following‌ ‌a‌ ‌memorandum‌ ‌of‌ ‌agreement‌ ‌between‌ ‌NYC‌ ‌and‌ ‌the‌ ‌upstate‌ ‌watershed‌ ‌communities,‌‌                       

regional‌ ‌WWTPs‌ ‌went‌‌through‌‌a‌‌substantial‌‌growth‌‌over‌‌the‌‌past‌‌decade,‌‌and‌‌all‌‌of‌‌the‌‌upgrades‌‌                               

are‌ ‌near‌ ‌to‌ ‌completion.‌ ‌With‌ ‌respect‌ ‌to‌ ‌this‌ ‌increased‌ ‌capacity,‌ ‌and‌ ‌according‌ ‌to‌ ‌the‌ ‌Delaware‌‌                             

County‌ ‌Solid‌ ‌Waste‌ ‌Management‌ ‌Plan,‌ ‌biosolids‌ ‌are‌ ‌anticipated‌ ‌to‌ ‌continue‌ ‌to‌ ‌be‌ ‌part‌ ‌of‌ ‌the‌‌                             

facility’s‌ ‌operations‌ ‌for‌ ‌at‌ ‌least‌ ‌the‌ ‌next‌ ‌10‌ ‌years‌ ‌and‌ ‌continue‌ ‌at‌ ‌approximately‌ ‌the‌ ‌same‌ ‌rates.‌ ‌                               

There‌ ‌is‌ ‌no‌ ‌land‌ ‌application‌ ‌of‌ ‌biosolids‌ ‌in‌ ‌Delaware‌ ‌due‌ ‌to‌ ‌restrictions‌ ‌associated‌ ‌with‌‌the‌‌NYS‌‌                               

Watershed‌ ‌Rules‌ ‌and‌ ‌Regulations,‌ ‌and‌ ‌the‌ ‌higher‌ ‌volume‌ ‌of‌ ‌the‌ ‌material‌ ‌was‌ ‌the‌ ‌county’s‌ ‌main‌‌                             

motive‌ ‌to‌ ‌develop‌ ‌their‌ ‌mixed‌ ‌biosolids‌ ‌composting‌ ‌facility.‌ ‌However,‌ ‌this‌ ‌infrastructure‌ ‌can‌ ‌only‌‌                         

treat‌‌a‌‌portion‌‌of‌‌this‌‌biomass‌‌intake‌‌with‌‌a‌‌significant‌‌quantity‌‌still‌‌directed‌‌to‌‌landfill‌‌(FIGURE‌‌6C).‌ ‌                                 

Since‌‌2013,‌‌this‌‌respective‌‌landfilled‌‌tonnage‌‌has‌‌been‌‌greater‌‌than‌‌2,000‌‌tons‌‌per‌‌year‌‌(FIGURE‌‌                             

6D).‌  ‌Therefore,‌ ‌pyrolysis‌ ‌offers‌ ‌an‌ ‌economically‌ ‌viable‌ ‌opportunity‌ ‌to‌ ‌manage‌ ‌this‌ ‌excess‌ ‌biomass.‌ ‌ 

‌ 
FIGURE‌ ‌6C:‌ ‌‌Biosolid‌ ‌Compost‌ ‌Vs‌ ‌Landfill‌    ‌‌FIGURE‌ ‌6D:‌ ‌‌Biosolid‌ ‌Mgmt‌ ‌Quantities‌ ‌ 
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Industrial‌ ‌/‌ ‌commercial‌ ‌site‌ ‌with‌ ‌hauling‌ ‌activities‌ ‌ 

Recycling‌ ‌facilities‌ ‌  Energy‌ ‌production‌ ‌  Landfill‌ ‌ 

Organics‌ ‌  Composting‌ ‌  Biogas‌ ‌  Incinerator‌ ‌  Natural‌ ‌gas‌ ‌  Active‌ ‌  Closed‌ ‌ 

Variation‌ ‌of‌ ‌feedstock‌ ‌ 

Excess‌ ‌food‌ ‌waste‌ ‌  Wood‌ ‌/‌ ‌yard‌ ‌waste‌ ‌  Invasive‌ ‌species‌ ‌  Livestock‌ ‌manure‌ ‌  Perennial‌ ‌grasses‌ ‌ 



‌ 
The‌‌MSW‌‌sorting‌‌and‌‌composting‌‌installation‌‌can‌‌greatly‌‌benefit‌‌from‌‌a‌‌parallel‌‌pyrolysis‌‌operation.‌ ‌                           

The‌ ‌generated‌ ‌pre-compost‌ ‌material‌ ‌routinely‌ ‌achieves‌ ‌temperatures‌ ‌in‌ ‌excess‌‌of‌‌131‌‌degrees‌‌F‌‌                         

and‌ ‌thus‌ ‌successfully‌ ‌destroys‌ ‌pathogens.‌ ‌However,‌ ‌this‌ ‌process‌ ‌can‌‌be‌‌accelerated‌‌through‌‌the‌‌                         

application‌ ‌of‌ ‌the‌ ‌heat‌ ‌created‌ ‌during‌ ‌pyrolysis.‌ ‌TABLE‌ ‌6C‌ ‌indicates‌ ‌‘biosolids’‌ ‌in‌‌green‌‌due‌‌the‌‌                             

existing‌ ‌management‌ ‌of‌ ‌this‌ ‌material‌ ‌and‌ ‌‘heat‌ ‌need’‌ ‌in‌ ‌green‌ ‌for‌ ‌the‌ ‌compost‌ ‌curation.‌ ‌ 

TABLE‌ ‌6C:‌ ‌‌Proposal‌ ‌5‌ ‌Pyrolysis‌ ‌Potential‌ ‌ 

FIGURES‌ ‌6E‌ ‌and‌ ‌6F‌ ‌display‌ ‌two‌ ‌satellite‌ ‌images‌ ‌of‌ ‌buildings‌ ‌which‌‌are‌‌at‌‌the‌‌site‌‌of‌‌the‌‌landfill.‌ ‌                                   

The‌‌first‌‌image‌‌is‌‌near‌‌the‌‌facility’s‌‌entrance‌‌off‌‌of‌‌Neale‌‌Road‌‌near‌‌to‌‌the‌‌weigh‌‌station.‌ ‌FIGURE‌‌                                   

6E‌ ‌is‌ ‌an‌ ‌area‌‌located‌‌further‌‌into‌‌the‌‌waste‌‌management‌‌facility‌‌along‌‌the‌‌West‌‌Branch‌‌Delaware‌‌                               

River.‌ ‌The‌‌building‌‌housing‌‌the‌‌organic‌‌waste‌‌sorter‌‌is‌‌depicted‌‌on‌‌the‌‌left‌‌of‌‌this‌‌figure.‌ ‌Each‌‌of‌‌                                   

these‌ ‌buildings‌ ‌appears‌ ‌to‌‌have‌‌sufficient‌‌space‌‌around‌‌their‌‌perimeters‌‌which‌‌would‌‌be‌‌sufficient‌‌                           

for‌ ‌the‌ ‌proposed‌ ‌installation.‌ ‌There‌ ‌also‌ ‌seems‌ ‌to‌ ‌be‌ ‌space‌ ‌to‌ ‌scale‌ ‌the‌ ‌system‌ ‌with‌ ‌increased‌‌                               

feedstock.‌ ‌Provided‌ ‌the‌ ‌perceived‌ ‌flexibility‌ ‌of‌ ‌this‌ ‌area,‌ ‌it‌ ‌should‌ ‌also‌ ‌be‌ ‌possible‌ ‌to‌ ‌introduce‌‌                             

additional‌‌innovative‌‌circular‌‌economy‌‌initiatives‌‌that‌‌would‌‌serve‌‌as‌‌extensions‌‌to‌‌these‌‌processes.‌ ‌                         

As‌ ‌such,‌ ‌the‌ ‌classification‌ ‌matrix‌ ‌in‌ ‌TABLE‌ ‌6D‌ ‌is‌ ‌green‌ ‌for‌ ‌each‌ ‌respective‌ ‌category.‌ ‌ 

‌ 
FIGURE‌ ‌6E:‌ ‌‌Landfill‌ ‌Entrance‌ ‌/‌ ‌Weigh‌ ‌Station‌  FIGURE‌ ‌6F:‌ ‌‌Organic‌ ‌Waste‌ ‌Sorting‌ ‌ 

Further‌ ‌analysis‌ ‌is‌ ‌necessary‌ ‌to‌ ‌determine‌ ‌the‌ ‌optimal‌ ‌installation‌ ‌locations‌ ‌that‌ ‌can‌ ‌invite‌ ‌more‌‌                           

green‌‌infrastructure.‌ ‌This‌‌form‌‌of‌‌locally‌‌produced‌‌renewable‌‌energy‌‌can‌‌invite‌‌the‌‌establishment‌‌of‌‌                           

related‌‌manufacturing‌‌and‌‌bring‌‌more‌‌economic‌‌opportunities‌‌to‌‌the‌‌municipality.‌ ‌For‌‌instance,‌‌the‌‌                         

heat‌ ‌from‌ ‌pyrolysis‌ ‌can‌ ‌be‌ ‌applied‌ ‌to‌ ‌a‌ ‌plastics‌ ‌refining‌ ‌operation‌ ‌and‌ ‌promote‌ ‌local‌ ‌industry‌‌                             

development.‌ ‌The‌‌existing‌‌supply‌‌of‌‌feedstock‌‌materials‌‌lowers‌‌the‌‌investment‌‌risk‌‌of‌ ‌introducing‌‌                         

these‌ ‌new‌ ‌forms‌ ‌of‌ ‌associated‌ ‌sustainable‌ ‌business‌ ‌practices.‌ ‌ 

TABLE‌ ‌6D:‌ ‌‌Proposal‌ ‌6‌ ‌Area‌ ‌Overview‌ ‌ 
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Pyrolysis‌ ‌&‌ ‌biochar‌ ‌ 

Biosolids‌ ‌  Wood‌ ‌waste‌ ‌  Heat‌ ‌need‌ ‌ 

Space‌ ‌to‌ ‌host‌ ‌the‌ ‌proposed‌ ‌system‌ ‌ 

Sufficient‌ ‌to‌ ‌support‌ ‌proposal‌ ‌  Space‌ ‌to‌ ‌scale-up‌ ‌the‌ ‌proposed‌‌ 
system‌ ‌with‌ ‌increased‌ ‌feedstock‌ ‌ 

Available‌ ‌area‌ ‌to‌ ‌introduce‌ ‌innovative‌‌ 
circular‌ ‌economy‌ ‌initiatives‌ ‌ 



‌ 
The‌ ‌proposed‌ ‌circular‌ ‌biogas‌ ‌solution‌ ‌is‌ ‌presented‌ ‌in‌ ‌SYSTEM‌‌6‌‌and‌‌consists‌‌of‌‌several‌‌existing‌‌                             

and‌ ‌suggested‌ ‌flows‌ ‌&‌ ‌processes.‌ ‌The‌ ‌primary‌ ‌feedstock‌ ‌for‌ ‌anaerobic‌‌digestion‌‌is‌‌excess‌‌food‌‌                           

waste‌‌which‌‌must‌‌be‌‌from‌‌a‌‌source‌‌separated‌‌stream.‌ ‌The‌‌digestate‌‌end‌‌product‌‌is‌‌composted‌‌and‌‌                               

the‌ ‌liquid‌ ‌fertilizer‌ ‌effluent‌ ‌is‌ ‌sold‌ ‌to‌ ‌the‌ ‌agriculture‌ ‌and‌ ‌residential‌ ‌sectors.‌ ‌These‌ ‌flows‌ ‌are‌‌                             

represented‌ ‌by‌ ‌the‌ ‌green‌ ‌and‌ ‌orange‌ ‌arrows,‌ ‌respectively.‌ ‌Biogas‌ ‌created‌ ‌from‌ ‌the‌ ‌anaerobic‌‌                         

digestion‌‌process‌‌is‌‌converted‌‌to‌‌electricity‌‌through‌‌a‌‌combined‌‌heat‌‌and‌‌power‌‌unit‌‌and‌‌applied‌‌to‌‌                               

the‌‌one-site‌‌operations‌‌with‌‌abundances‌‌sold‌‌to‌‌the‌‌electric‌‌utility.‌ ‌It‌‌is‌‌important‌‌that‌‌the‌‌feedstock‌‌                               

for‌ ‌anaerobic‌ ‌digestion‌ ‌remains‌ ‌separate‌ ‌from‌ ‌the‌ ‌extracted‌ ‌MSW‌ ‌organics.‌ ‌This‌ ‌prevents‌ ‌any‌‌                         

potential‌ ‌risk‌ ‌of‌ ‌contamination‌ ‌and‌ ‌the‌ ‌waste‌ ‌management‌ ‌center‌ ‌can‌ ‌offer‌ ‌different‌ ‌qualities‌ ‌of‌‌                           

compost‌ ‌products‌ ‌to‌ ‌the‌ ‌market.‌ ‌Biosolids‌ ‌received‌ ‌at‌ ‌the‌ ‌landfill‌ ‌are‌ ‌represented‌ ‌with‌ ‌a‌ ‌purple‌‌                             

arrow.‌ ‌A‌‌portion‌‌of‌‌this‌‌biomass‌‌serves‌‌as‌‌a‌‌feedstock‌‌for‌‌pyrolysis‌‌while‌‌the‌‌remainder‌‌is‌‌added‌‌to‌‌                                   

their‌ ‌sorting‌ ‌operation‌ ‌to‌ ‌continue‌ ‌business‌ ‌as‌ ‌usual.‌ ‌Ideally,‌ ‌these‌ ‌biosolids‌ ‌are‌ ‌completely‌‌                         

consumed‌ ‌and‌ ‌avoid‌ ‌landfilling.‌ ‌Most‌ ‌of‌ ‌the‌ ‌char‌ ‌produced‌ ‌from‌ ‌this‌ ‌pyrolysis‌ ‌can‌ ‌be‌ ‌sold‌ ‌to‌‌                               

market,‌ ‌however,‌ ‌a‌ ‌portion‌ ‌can‌ ‌be‌ ‌incorporated‌‌into‌‌both‌‌the‌‌anaerobic‌‌digestion‌‌and‌‌composting‌‌                           

processes‌ ‌to‌ ‌improve‌ ‌their‌ ‌microbial‌ ‌environments.‌ ‌These‌ ‌respective‌ ‌flows‌ ‌are‌ ‌represented‌‌with‌‌                       

the‌‌black‌‌arrows.‌ ‌Heat‌‌produced‌‌from‌‌the‌‌pyrolysis‌‌process‌‌can‌‌help‌‌dry‌‌the‌‌incoming‌‌feedstocks,‌‌                             

keep‌‌the‌‌digester‌‌warm‌‌throughout‌‌the‌‌colder‌‌seasons,‌‌and‌‌treat‌‌the‌‌compost‌‌before‌‌it‌‌is‌‌returned‌‌                               

to‌ ‌the‌ ‌landscape‌ ‌and‌ ‌building‌ ‌industries.‌ ‌Any‌ ‌remaining‌ ‌energy‌ ‌can‌ ‌then‌ ‌be‌ ‌applied‌ ‌to‌ ‌more‌‌                             

innovative‌ ‌circular‌ ‌economy‌ ‌initiatives‌ ‌that‌ ‌can‌ ‌continue‌ ‌to‌ ‌divert‌ ‌MSW‌ ‌from‌ ‌the‌ ‌landfill.‌ ‌This‌‌                           

method‌ ‌of‌ ‌accountability‌ ‌can‌ ‌help‌ ‌the‌ ‌greater‌ ‌Hudson‌ ‌Valley‌ ‌meet‌ ‌its‌ ‌ambitious‌ ‌zero-waste‌ ‌goals.‌ ‌ 

‌ 
SYSTEM‌ ‌6:‌ ‌Proposal‌ ‌For‌ ‌Delaware‌ ‌Solid‌ ‌Waste‌ ‌Management‌ ‌Center‌ ‌ 
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‌ 
The‌‌NYS‌‌‌DEC‌‌Commissioner‌‌Policy‌‌29‌‌on‌‌Environmental‌‌Justice‌‌and‌‌Permitting‌‌(CP-29)‌‌does‌‌not‌‌                           

recognize‌ ‌any‌ ‌communities‌ ‌in‌ ‌the‌ ‌immediate‌ ‌area‌ ‌of‌ ‌the‌ ‌landfill‌‌as‌‌environmental‌‌justice‌‌regions.‌ ‌                           

FIGURE‌‌6G‌‌is‌‌sourced‌‌from‌‌the‌‌state‌‌and‌‌reveals‌‌that‌‌none‌‌of‌‌the‌‌surrounding‌‌region‌‌is‌‌designated‌‌                                 

with‌ ‌the‌ ‌color‌ ‌purple.‌ ‌However,‌ ‌this‌ ‌proposal‌ ‌still‌ ‌offers‌ ‌a‌ ‌significant‌ ‌opportunity‌ ‌to‌ ‌introduce‌‌                           

investments‌ ‌into‌ ‌this‌ ‌rural‌ ‌area‌ ‌that‌ ‌would‌ ‌be‌ ‌beneficial‌‌to‌‌the‌‌local‌‌communities.‌ ‌Corresponding‌‌                           

educational‌ ‌initiatives‌ ‌can‌‌be‌‌designed‌‌and‌‌executed‌‌to‌‌build‌‌capacity‌‌with‌‌the‌‌local‌‌residents‌‌and‌‌                             

reveal‌ ‌the‌ ‌benefits‌ ‌of‌ ‌a‌ ‌regenerative‌ ‌production‌ ‌cycle.‌ ‌In‌ ‌addition,‌‌a‌‌system‌‌of‌‌this‌‌design‌‌would‌‌                               

allow‌ ‌for‌ ‌waste‌ ‌to‌ ‌be‌ ‌reclassified‌ ‌as‌ ‌beneficial‌ ‌use‌ ‌material‌ ‌and‌ ‌become‌ ‌maintained‌ ‌within‌ ‌the‌‌                             

surrounding‌‌region.‌ ‌Renewable‌‌energy‌‌in‌‌the‌‌form‌‌of‌‌electricity‌‌can‌‌be‌‌applied‌‌to‌‌new‌‌technologies‌‌                             

and‌ ‌the‌ ‌local‌ ‌electric‌ ‌grid‌ ‌while‌ ‌excess‌ ‌byproduct‌ ‌materials‌ ‌can‌ ‌be‌ ‌sold‌ ‌for‌ ‌additional‌ ‌revenue.‌ ‌ 

‌ 
FIGURE‌ ‌6G:‌ ‌‌Delaware‌ ‌County‌ ‌Env.‌ ‌Justice‌ FIGURE‌ ‌6H:‌ ‌‌Average‌ ‌Waste‌ ‌Composition‌ ‌ 

The‌ ‌Delaware‌ ‌County‌ ‌Solid‌ ‌Waste‌ ‌Management‌ ‌Plan‌ ‌also‌ ‌provides‌ ‌a‌ ‌summary‌ ‌of‌ ‌status‌ ‌and‌‌                           

recommendations‌ ‌in‌ ‌regards‌ ‌to‌ ‌their‌ ‌organic‌ ‌waste‌ ‌streams.‌ ‌It‌ ‌states‌ ‌that‌ ‌their‌ ‌compost‌ ‌facility‌‌                           

should‌ ‌continue‌ ‌operating‌ ‌with‌ ‌mixed‌ ‌waste‌ ‌from‌ ‌biosolids‌ ‌inclusive‌ ‌of‌ ‌ongoing‌‌maintenance‌‌and‌‌                         

capital‌ ‌repairs‌ ‌to‌ ‌retain‌ ‌capacity.‌ ‌Accompanying‌ ‌this‌ ‌is‌ ‌a‌ ‌suggestion‌ ‌to‌ ‌expand‌ ‌the‌ ‌marketing‌‌                           

program‌‌for‌‌varying‌‌grades‌‌of‌‌compost‌‌products.‌ ‌The‌‌proposed‌‌anaerobic‌‌digestion‌‌and‌‌pyrolysis‌‌                         

products‌‌would‌‌therefore‌‌help‌‌the‌‌facility‌‌to‌‌meet‌‌this‌‌goal.‌ ‌In‌‌regards‌‌to‌‌wood‌‌waste‌‌capture,‌‌the‌‌                                 

equipment‌ ‌and‌ ‌site‌ ‌capacity‌ ‌for‌ ‌grinding‌ ‌as‌ ‌a‌ ‌supplemental‌ ‌bulking‌ ‌agent‌ ‌should‌ ‌be‌ ‌maintained.‌‌                           

There‌‌may‌‌also‌‌be‌‌an‌‌opportunity‌‌to‌‌incorporate‌‌these‌‌chips‌‌into‌‌the‌‌biosolids‌‌pyrolysis‌‌process‌‌to‌‌                               

increase‌‌the‌‌carbon‌‌sequestration‌‌potential‌‌of‌‌the‌‌resulting‌‌char.‌ ‌Finally,‌‌the‌‌facility‌‌anticipates‌‌that‌‌                           

incoming‌ ‌MSW‌ ‌volumes‌ ‌will‌ ‌decrease‌ ‌over‌‌time‌‌and‌‌that‌‌there‌‌is‌‌a‌‌need‌‌to‌‌reduce‌‌the‌‌amount‌‌of‌‌                                   

biosolids‌ ‌and‌ ‌respective‌ ‌moisture‌ ‌content‌ ‌of‌ ‌compost.‌ ‌Pyrolysis‌ ‌offers‌ ‌a‌ ‌viable‌ ‌solution‌ ‌that‌ ‌can‌‌                           

meet‌ ‌these‌ ‌needs‌ ‌in‌ ‌an‌ ‌economical‌ ‌and‌ ‌sustainable‌ ‌manner.‌ ‌While‌ ‌it‌ ‌would‌ ‌be‌ ‌best‌ ‌for‌ ‌WWTP‌‌                               

operators‌ ‌to‌ ‌decrease‌ ‌water‌ ‌content‌ ‌prior‌ ‌to‌ ‌transportation,‌ ‌a‌ ‌portion‌ ‌of‌ ‌the‌‌heat‌‌energy‌‌from‌‌the‌‌                               

pyrolysis‌ ‌process‌ ‌can‌ ‌be‌ ‌allocated‌ ‌to‌ ‌drying‌ ‌the‌ ‌biomass‌‌and‌‌attaining‌‌an‌‌ideal‌‌moisture‌‌content.‌ ‌                             

The‌‌annual‌‌mean‌‌average‌‌waste‌‌composition‌‌(2007-2016)‌‌is‌‌displayed‌‌in‌‌FIGURE‌‌6H‌‌and‌‌provides‌‌                           

some‌ ‌additional‌ ‌insight‌‌into‌‌this‌‌facility’s‌‌historical‌‌material‌‌intake.‌ ‌Meanwhile,‌‌FIGURE‌‌6I‌‌reveals‌‌                         

the‌‌composition‌‌of‌‌the‌‌landfilled‌‌waste‌‌which‌‌is‌‌about‌‌48%‌‌of‌‌the‌‌total.‌ ‌The‌‌composition‌‌of‌‌diverted‌‌                                 

waste‌‌is‌‌also‌‌shown‌‌in‌‌FIGURE‌‌6J.‌ ‌The‌‌proposed‌‌Hudson‌‌Valley‌‌circular‌‌biogas‌‌system‌‌offers‌‌an‌‌                               

innovative‌ ‌solution‌ ‌to‌ ‌improving‌ ‌upcycling‌ ‌of‌ ‌this‌ ‌waste‌ ‌and‌ ‌increasing‌ ‌resource‌ ‌recovery‌ ‌rates.‌ ‌ 
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https://www.dec.ny.gov/public/36929.html


‌ 

FIGURE‌ ‌6I:‌ ‌‌Landfilled‌ ‌Waste‌ ‌Composition‌ FIGURE‌ ‌6J:‌ ‌‌Diverted‌ ‌Waste‌ ‌Composition‌ ‌ 

TABLE‌ ‌6E‌ ‌lists‌ ‌a‌ ‌variety‌ ‌of‌ ‌‘general’‌‌stakeholders‌‌relevant‌‌to‌‌all‌‌10‌‌Hudson‌‌Valley‌‌Biogas‌‌system‌‌                               

proposals.‌ ‌This‌ ‌includes‌ ‌the‌ ‌NYS‌ ‌DEC‌ ‌with‌ ‌its‌ ‌respective‌ ‌divisions,‌ ‌a‌ ‌variety‌ ‌of‌ ‌research‌ ‌&‌‌                             

education‌ ‌institutions,‌ ‌select‌ ‌regional‌ ‌organizations,‌ ‌and‌ ‌several‌ ‌professional‌ ‌associations.‌ ‌                 

‘Specific’‌ ‌stakeholders‌ ‌to‌ ‌this‌ ‌project‌ ‌include‌ ‌the‌ ‌host‌ ‌facility,‌ ‌the‌ ‌county’s‌ ‌Cornell‌ ‌Cooperative‌‌                         

Extension,‌‌higher‌‌educational‌‌institutions‌‌within‌‌a‌‌25-mile‌‌radius‌‌of‌‌the‌‌facility,‌‌and‌‌some‌‌additional‌‌                           

regional‌ ‌organizations.‌ ‌In‌ ‌order‌ ‌to‌ ‌maximize‌ ‌community‌ ‌and‌ ‌regional‌ ‌benefit,‌ ‌each‌ ‌of‌ ‌these‌‌                         

organizations‌‌should‌‌be‌‌contacted‌‌and‌‌coordinated‌‌to‌‌form‌‌a‌‌network‌‌of‌‌support‌‌and‌‌oversight.‌ ‌The‌‌                             

Delaware‌ ‌County‌ ‌Landfill‌ ‌offers‌ ‌a‌ ‌unique‌ ‌opportunity‌ ‌to‌ ‌unify‌ ‌regional‌ ‌support‌ ‌and‌ ‌bring‌ ‌more‌‌                           

attention‌ ‌to‌ ‌materials‌ ‌management‌ ‌throughout‌ ‌the‌‌greater‌‌Hudson‌‌Valley.‌ ‌As‌‌a‌‌landfill,‌‌this‌‌is‌‌the‌‌                             

end-of-life‌ ‌point‌ ‌for‌ ‌thousands‌ ‌of‌ ‌tons‌ ‌of‌ ‌materials‌ ‌and‌ ‌represents‌ ‌the‌ ‌final‌ ‌opportunity‌ ‌to‌ ‌enact‌‌                             

upcycling‌ ‌technologies.‌ ‌Reducing‌ ‌waste‌ ‌is‌ ‌essential‌ ‌to‌ ‌meeting‌ ‌the‌ ‌state’s‌ ‌ambitious‌ ‌climate‌‌                       

change‌ ‌mitigation‌ ‌goals‌ ‌and‌ ‌transitioning‌ ‌to‌ ‌a‌ ‌sustainable,‌ ‌low-carbon‌ ‌future.‌ ‌ 

TABLE‌ ‌6E:‌‌ ‌Proposal‌ ‌6‌ ‌Stakeholders‌ ‌ 
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GENERAL‌ ‌  SPECIFIC‌ ‌ 

New‌ ‌York‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation:‌ ‌ 
     ‌‌Division‌ ‌of‌ ‌Materials‌ ‌Management‌ ‌ 
     ‌‌Climate‌ ‌Change‌ ‌ 
     ‌‌Invasive‌ ‌Species‌ ‌Council‌ ‌&‌ ‌Advisory‌ ‌Committee‌ ‌ 
‌ 

US‌ ‌Army‌ ‌Corps‌ ‌of‌ ‌Engineers‌ ‌(USACE)‌ ‌ 
‌ 

Research‌ ‌&‌ ‌Educational‌ ‌Institutions:‌ ‌ 
     ‌‌NYS‌ ‌Pollution‌ ‌Prevention‌ ‌Institute‌ ‌(NYSP2I)‌ ‌ 
     ‌‌NYS‌ ‌Energy‌ ‌Research‌ ‌&‌ ‌Development‌ ‌Authority‌ ‌(NYSERDA)‌ ‌ 
     ‌‌Cornell‌ ‌Waste‌ ‌Management‌ ‌Institute‌ ‌(Cornell‌ ‌University)‌ ‌ 
     ‌‌C-Change‌ ‌(Iowa‌ ‌State‌ ‌University)‌ ‌ 
     ‌‌Ithaka‌ ‌Institute‌ ‌for‌ ‌carbon‌ ‌intelligence‌ ‌ 
     ‌‌Cary‌ ‌Institute‌ ‌ 
‌ 

Regional‌ ‌Organizations:‌ ‌ 
     ‌‌Sustainable‌ ‌Hudson‌ ‌Valley‌ ‌ 
     ‌‌Hudson‌ ‌Valley‌ ‌Regional‌ ‌Council‌ ‌ 
‌ 

Associations:‌ ‌ 
     ‌‌American‌ ‌Biogas‌ ‌Council‌ ‌ 
     ‌‌International‌ ‌Biochar‌ ‌Initiative‌ ‌ 
     ‌‌World‌ ‌Biogas‌ ‌Association‌ ‌ 
‌ 

‌ ‌   
‌ 

New‌ ‌York‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation‌:‌ ‌ 
     ‌‌Region‌ ‌4‌ ‌Environmental‌ ‌Permits‌ ‌ 
‌ 

Host‌ ‌Facility:‌ ‌ 
     ‌‌Solid‌ ‌Waste‌ ‌Management‌ ‌Center‌ ‌&‌ ‌Compost‌ ‌Facility‌ ‌ 

‌ 
Land‌ ‌Conservancy‌ ‌Groups‌ ‌(Land‌ ‌Trusts):‌ ‌ 
‌ 

Cornell‌ ‌Cooperative‌ ‌Extension(s):‌ ‌ 
     ‌‌Delaware‌ ‌County‌ ‌ 
‌ 

Universities‌ ‌(Colleges):‌ ‌ 
     ‌‌SUNY‌ ‌Delhi‌ ‌ 
‌ 

Concentrated‌ ‌Animal‌ ‌Feeding:‌ ‌ 
‌ 

Regional‌ ‌Organizations:‌ ‌ 

https://www.dec.ny.gov/
https://www.dec.ny.gov/chemical/97463.html
https://www.dec.ny.gov/energy/44992.html#:~:text=DEC's%20Office%20of%20Climate%20Change,options%20for%20all%20New%20Yorkers.&text=Promote%20and%20facilitate%20investment%20in,green%20jobs%20in%20New%20York.
https://www.dec.ny.gov/animals/6989.html
https://www.usace.army.mil/
https://www.rit.edu/affiliate/nysp2i/
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Proposal‌ ‌7:‌ ‌Westchester‌ ‌County‌ ‌Wastewater‌ ‌Treatment‌ ‌Plant‌ ‌ 
Yonkers‌ ‌is‌ ‌in‌ ‌Westchester‌ ‌County‌ ‌and‌ ‌lies‌ ‌along‌ ‌the‌ ‌eastern‌ ‌side‌ ‌of‌ ‌the‌ ‌Hudson‌ ‌River.‌ ‌The‌‌                               

Westchester‌ ‌County‌ ‌Wastewater‌ ‌Treatment‌ ‌Plant‌ ‌is‌ ‌in‌ ‌this‌ ‌city‌ ‌which‌ ‌is‌ ‌located‌ ‌on‌ ‌the‌ ‌river’s‌‌                             

shoreline‌‌and‌‌to‌‌the‌‌west‌‌of‌‌the‌‌railroad‌‌tracks.‌ ‌It‌‌is‌‌about‌‌7-‌‌miles‌‌north‌‌of‌‌the‌‌George‌‌Washington‌‌                                     
Bridge‌ ‌which‌ ‌connects‌ ‌New‌ ‌Jersey‌ ‌to‌ ‌NYC.‌ ‌This‌ ‌densely‌ ‌populated‌ ‌area‌ ‌has‌ ‌about‌ ‌200,000‌‌                           

residents‌ ‌(2019‌ ‌US‌ ‌Census‌ ‌Bureau)‌ ‌and‌ ‌is‌ ‌approximately‌ ‌12-miles‌ ‌north‌ ‌of‌ ‌central‌ ‌Manhattan.‌ ‌                         

FIGURE‌ ‌7A‌ ‌shows‌ ‌the‌ ‌location‌ ‌of‌‌this‌‌site‌‌designated‌‌with‌‌a‌‌pink‌‌map‌‌marker.‌ ‌The‌‌region‌‌to‌‌the‌‌                                   

east‌‌has‌‌many‌‌excess‌‌food‌‌waste‌‌generators‌‌that‌‌are‌‌identified‌‌with‌‌yellow‌‌and‌‌orange‌‌markers‌‌and‌‌                               

span‌ ‌into‌ ‌Connecticut.‌ ‌In‌ ‌2020,‌ ‌the‌ ‌Westchester‌ ‌County‌ ‌Food‌ ‌Waste‌ ‌Study‌ ‌recommended‌ ‌an‌‌                         

anaerobic‌ ‌digestion‌ ‌solution‌ ‌at‌ ‌this‌ ‌location‌ ‌to‌ ‌help‌ ‌manage‌ ‌this‌‌organic‌‌material.‌ ‌Hudson‌‌Valley‌‌                           

Biogas‌ ‌has‌ ‌also‌ ‌come‌ ‌to‌ ‌the‌ ‌same‌ ‌conclusion‌ ‌and‌ ‌recommends‌ ‌a‌ ‌unique‌ ‌circular‌ ‌economy‌ ‌solution.‌ ‌ 

‌ 
FIGURE‌ ‌7A:‌ ‌‌Proposal‌ ‌7‌ ‌Mapped‌ ‌Feedstocks‌ FIGURE‌ ‌7B:‌ ‌‌Westchester‌ ‌County‌ ‌WWTP‌ ‌ 

A‌ ‌computer‌ ‌generated‌ ‌image‌ ‌of‌ ‌the‌ ‌WWTP‌ ‌is‌ ‌provided‌ ‌by‌ ‌FIGURE‌ ‌7B.‌ ‌Food‌ ‌waste‌ ‌and‌ ‌other‌‌                               

organics‌ ‌are‌ ‌not‌ ‌part‌ ‌of‌ ‌the‌ ‌current‌ ‌operations‌ ‌and‌ ‌neither‌ ‌is‌ ‌composting.‌ ‌The‌ ‌corresponding‌‌                           

characteristic‌‌matrix‌‌in‌‌TABLE‌‌7A‌‌represents‌‌these‌‌attributes‌‌with‌‌the‌‌color‌‌yellow‌‌for‌‌their‌‌potential‌‌                             

to‌ ‌develop‌ ‌and‌ ‌become‌ ‌an‌ ‌established‌ ‌component‌ ‌of‌ ‌ongoing‌ ‌operations.‌ ‌This‌ ‌is‌ ‌an‌ ‌anaerobic‌‌                           

digestion‌ ‌facility,‌ ‌as‌ ‌identified‌ ‌by‌ ‌the‌ ‌USDA,‌ ‌which‌ ‌conducts‌ ‌a‌ ‌mesophilic‌ ‌biosolids‌ ‌treatment‌‌                         

method.‌ ‌The‌ ‌biogas‌ ‌is‌ ‌used‌ ‌to‌ ‌heat‌ ‌the‌ ‌building,‌‌heat‌‌the‌‌digeser,‌‌and‌‌drive‌‌machinery‌‌with‌‌any‌‌                                 

excess‌‌flared.‌ ‌Therefore,‌‌the‌‌proposed‌‌biogas‌‌infrastructure‌‌may‌‌be‌‌able‌‌to‌‌be‌‌integrated‌‌with‌‌the‌‌                             

current‌ ‌system‌ ‌to‌ ‌lower‌ ‌installation‌ ‌capital‌ ‌costs‌ ‌and‌ ‌realize‌ ‌a‌ ‌combined‌ ‌economic‌ ‌benefit.‌ ‌ 

TABLE‌ ‌7A:‌ ‌‌Proposal‌ ‌7‌ ‌Commercial‌ ‌Activities‌ ‌ 

The‌ ‌size‌ ‌of‌ ‌the‌ ‌local‌ ‌population‌ ‌and‌ ‌the‌ ‌number‌ ‌of‌ ‌identified‌ ‌excess‌ ‌food‌ ‌waste‌ ‌generators‌‌                             

suggests‌‌that‌‌there‌‌is‌‌a‌‌large‌‌quantity‌‌of‌‌food‌‌waste‌‌available‌‌for‌‌a‌‌biogas‌‌expansion‌‌project.‌ ‌This‌‌                                 

proposed‌ ‌processing‌ ‌stream‌ ‌should‌ ‌be‌ ‌operated‌ ‌parallel‌‌to‌‌the‌‌sewage‌‌sludge‌‌digester.‌ ‌Keeping‌                         

these‌ ‌feedstock‌ ‌separate‌ ‌is‌ ‌necessary‌ ‌to‌ ‌ensure‌ ‌that‌ ‌the‌ ‌highest‌ ‌quality‌ ‌compost‌ ‌product‌ ‌is‌‌                           
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Industrial‌ ‌/‌ ‌commercial‌ ‌site‌ ‌with‌ ‌hauling‌ ‌activities‌ ‌ 

Recycling‌ ‌facilities‌ ‌  Energy‌ ‌production‌ ‌  Landfill‌ ‌ 

Organics‌ ‌  Composting‌ ‌  Biogas‌ ‌  Incinerator‌ ‌  Natural‌ ‌gas‌ ‌  Active‌ ‌  Closed‌ ‌ 



‌ 
produced.‌ ‌About‌ ‌4-miles‌ ‌to‌ ‌the‌ ‌east,‌ ‌the‌‌             

Yonkers‌ ‌Raceway‌ ‌operates‌ ‌a‌ ‌horse‌ ‌racing‌‌           

facility‌ ‌as‌ ‌part‌ ‌of‌ ‌their‌ ‌casino‌ ‌resort‌ ‌and‌‌               

entertainment‌ ‌center.‌ ‌A‌ ‌satellite‌ ‌image‌ ‌of‌ ‌this‌‌             

site‌ ‌is‌ ‌shown‌ ‌in‌ ‌FIGURE‌ ‌7C.‌ ‌The‌ ‌respective‌‌               

abundance‌‌of‌‌animal‌‌manure‌‌can‌‌be‌‌transported‌‌             

to‌ ‌this‌ ‌WWTP‌ ‌and‌ ‌co-digested‌ ‌with‌ ‌food‌‌waste‌‌               

(TABLE‌ ‌7B)‌ ‌to‌ ‌facilitate‌ ‌the‌ ‌digestion‌ ‌process‌‌             

and‌ ‌provide‌ ‌the‌ ‌benefits‌ ‌associated‌ ‌with‌ ‌this‌‌             

consistent‌ ‌substrate;‌ ‌acidity‌ ‌stabilization,‌‌       

nutrient‌ ‌balancing,‌ ‌higher‌ ‌methane‌ ‌content,‌ ‌etc.‌   ‌‌FIGURE‌ ‌7C:‌ ‌‌Yonkers‌ ‌Raceway‌ ‌ 

TABLE‌ ‌7B:‌ ‌‌Proposal‌ ‌7‌ ‌Feedstocks‌ ‌ 

According‌‌to‌‌the‌‌NYS‌‌DEC’s‌‌2015‌‌Biosolids‌‌Survey,‌‌this‌‌WWTP,‌‌officially‌‌referred‌‌to‌‌as‌‌the‌‌Yonkers‌‌                               

Joint‌ ‌WWTP‌ ‌(SP‌DES‌ ‌No:‌‌NY0026689),‌‌‌has‌‌a‌‌flow‌‌of‌‌75‌‌MGD‌‌(designed‌‌for‌‌up‌‌to‌‌120‌‌MGD)‌‌and‌‌                                   

generates‌‌approximately‌‌7,355‌‌dry‌‌tons‌‌of‌‌biosolids‌‌on‌‌an‌‌annual‌‌basis.‌ ‌FIGURE‌‌7D‌‌offers‌‌another‌‌                             

perspective‌ ‌of‌ ‌this‌ ‌facility‌ ‌by‌ ‌focusing‌ ‌on‌ ‌the‌ ‌southern‌ ‌end‌ ‌where‌ ‌the‌ ‌large‌ ‌anaerobic‌ ‌digestion‌‌                             

tanks‌ ‌are‌ ‌installed.‌ ‌At‌ ‌the‌ ‌time‌ ‌of‌ ‌the‌ ‌survey,‌ ‌all‌ ‌of‌ ‌the‌ ‌resulting‌ ‌biomass‌ ‌was‌ ‌transported‌ ‌to‌‌                                 

Pennsylvania‌ ‌for‌ ‌land‌ ‌application.‌ ‌However,‌ ‌this‌ ‌volume‌ ‌is‌ ‌well‌ ‌over‌ ‌1,000‌ ‌tons‌ ‌per‌ ‌year,‌ ‌so‌ ‌a‌‌                               

biosolids‌ ‌pyrolysis‌ ‌solution‌ ‌is‌ ‌recommended‌ ‌for‌ ‌integration‌ ‌with‌ ‌the‌ ‌proposed‌ ‌circular‌ ‌system‌‌                       

(TABLE‌ ‌7C).‌ ‌A‌ ‌centrifuge‌ ‌is‌ ‌used‌ ‌to‌ ‌dewater‌ ‌the‌ ‌biosolids,‌ ‌so‌ ‌pyrolysis‌ ‌can‌ ‌exploit‌ ‌additional‌‌                             
energy‌ ‌efficiency‌ ‌as‌ ‌a‌ ‌result‌ ‌of‌ ‌the‌ ‌removed‌ ‌water‌‌content‌‌(ideal‌‌below‌‌30%‌‌moisture).‌ ‌Because‌‌                             

the‌ ‌total‌ ‌annual‌ ‌amount‌ ‌of‌ ‌generated‌ ‌biosolids‌ ‌is‌ ‌close‌ ‌to‌ ‌10,000‌ ‌tons‌ ‌per‌ ‌year,‌ ‌a‌ ‌high-volume‌                               

technological‌ ‌solution‌ ‌is‌ ‌more‌ ‌appropriate‌ ‌than‌ ‌the‌ ‌3,000‌ ‌tons‌ ‌per‌ ‌year‌ ‌unit.‌ ‌Instead‌ ‌of‌‌the‌‌heat‌‌                               

byproduct,‌ ‌this‌ ‌higher‌ ‌capacity‌ ‌solution‌‌generates‌‌syngas‌‌(carbon‌‌monoxide‌‌and‌‌hydrogen)‌‌which‌‌                       

can‌ ‌be‌ ‌sold‌ ‌to‌ ‌many‌ ‌industries‌ ‌inclusive‌ ‌of‌ ‌transportation‌ ‌and‌ ‌manufacturing.‌ ‌Alternatively,‌ ‌the‌‌                         

company‌ ‌that‌ ‌produces‌ ‌this‌ ‌solution‌ ‌has‌ ‌a‌ ‌proprietary‌ ‌technology‌ ‌to‌‌reform‌‌the‌‌gas‌‌to‌‌renewable‌‌                             

methane,‌ ‌or‌ ‌RNG.‌ ‌Another‌ ‌option‌ ‌is‌ ‌to‌ ‌separate‌ ‌the‌ ‌green‌ ‌hydrogen‌ ‌from‌ ‌the‌ ‌syngas,‌ ‌however‌‌                             

syngas‌‌from‌‌sewage‌‌sludge‌‌only‌‌contains‌‌about‌‌             

29%‌ ‌hydrogen‌ ‌and‌ ‌may‌ ‌not‌ ‌be‌ ‌economically‌‌             

viable.‌ ‌For‌ ‌reference,‌ ‌syngas‌ ‌produced‌ ‌from‌‌           

wood‌ ‌pyrolysis‌ ‌at‌ ‌this‌ ‌same‌ ‌processing‌‌           

temperature‌ ‌contains‌ ‌about‌ ‌49%‌ ‌hydrogen.‌ ‌         

Further‌ ‌exploration‌ ‌of‌ ‌local‌ ‌market‌ ‌needs‌ ‌and‌‌             

potential‌ ‌revenue‌ ‌outcomes‌ ‌are‌ ‌necessary‌ ‌to‌‌           
determine‌ ‌which‌ ‌solution‌ ‌is‌ ‌the‌ ‌most‌ ‌desirable‌‌             

and‌ ‌beneficial‌ ‌for‌ ‌Westchester‌ ‌County.‌ ‌  FIGURE‌ ‌7D:‌ ‌‌Westchester‌ ‌WWTP‌ ‌(anaerobic)‌ ‌ 
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Variation‌ ‌of‌ ‌feedstock‌ ‌ 

Excess‌ ‌food‌ ‌waste‌ ‌  Wood‌ ‌/‌ ‌yard‌ ‌waste‌ ‌  Invasive‌ ‌species‌ ‌  Livestock‌ ‌manure‌ ‌  Perennial‌ ‌grasses‌ ‌ 

https://empirecitycasino.mgmresorts.com/en/racing.html


‌ 

TABLE‌ ‌7C:‌ ‌‌Proposal‌ ‌7‌ ‌Pyrolysis‌ ‌Potential‌ ‌ 

Another‌ ‌satellite‌ ‌image‌ ‌of‌ ‌the‌ ‌Westchester‌ ‌County‌ ‌Wastewater‌ ‌Treatment‌ ‌Plant‌ ‌is‌ ‌displayed‌ ‌in‌‌                         

FIGURE‌‌7E.‌ ‌This‌‌extension‌‌into‌‌the‌‌Hudson‌‌River‌‌spans‌‌almost‌‌½-mile‌‌long‌‌with‌‌the‌‌width‌‌around‌‌                               

500-ft‌‌for‌‌the‌‌larger‌‌area‌‌and‌‌about‌‌270-ft‌‌for‌‌the‌‌smaller‌‌area.‌ ‌From‌‌this‌‌picture,‌‌it‌‌is‌‌apparent‌‌that‌‌                                     

the‌‌infrastructure‌‌is‌‌extremely‌‌compact‌‌and‌‌there‌‌is‌‌not‌‌too‌‌much‌‌space‌‌available‌‌other‌‌than‌‌around‌‌                               

the‌‌clarifiers‌‌on‌‌the‌‌north‌‌end‌‌(the‌‌left‌‌side‌‌of‌‌the‌‌image),‌‌the‌‌parking‌‌area‌‌near‌‌the‌‌center,‌‌and‌‌the‌‌                                       

digesters‌ ‌on‌ ‌the‌ ‌south‌ ‌end‌ ‌(the‌ ‌right‌ ‌side‌ ‌of‌ ‌the‌ ‌image).‌ ‌For‌ ‌reference,‌ ‌a‌ ‌local‌‌digester‌‌solution‌‌                                 

could‌ ‌consist‌ ‌of‌ ‌a‌ ‌series‌ ‌of‌ ‌shipping‌ ‌containers‌ ‌which,‌‌depending‌‌on‌‌the‌‌manufacturer,‌‌has‌‌some‌‌                             

flexibility‌‌in‌‌regards‌‌to‌‌installation‌‌arrangement.‌ ‌Meanwhile,‌‌a‌‌pyrolysis‌‌solution‌‌designed‌‌for‌‌10,000‌‌                         

tons‌ ‌per‌ ‌year‌ ‌would‌ ‌have‌ ‌a‌ ‌construction‌ ‌footprint‌ ‌of‌ ‌approximately‌ ‌5,000-square-ft‌ ‌(0.12-acres).‌ ‌                       

Therefore,‌ ‌only‌ ‌the‌ ‌anaerobic‌ ‌digestion‌ ‌portion‌ ‌may‌ ‌be‌ ‌able‌ ‌to‌ ‌be‌ ‌configured‌ ‌at‌ ‌this‌ ‌site.‌ ‌A‌‌                               

complete‌‌installation‌‌should‌‌still‌‌be‌‌explored‌‌to‌‌be‌‌able‌‌to‌‌eliminate‌‌all‌‌relevant‌‌transportation‌‌costs‌‌                             

and‌ ‌have‌ ‌the‌ ‌greatest‌ ‌economic‌ ‌and‌ ‌energy‌ ‌efficient‌ ‌technology‌ ‌configuration.‌ ‌ 

‌ 
FIGURE‌ ‌7E:‌ ‌‌Westchester‌ ‌Wastewater‌ ‌Treatment‌ ‌Plant‌ ‌(complete‌ ‌aerial‌ ‌view)‌ ‌ 

The‌‌space‌‌availability‌‌matrix‌‌is‌‌displayed‌‌in‌‌TABLE‌‌7D‌‌with‌‌two‌‌of‌‌the‌‌three‌‌categories‌‌represented‌‌                               

in‌ ‌yellow‌ ‌due‌ ‌to‌ ‌the‌ ‌aforementioned‌ ‌constraints.‌ ‌However,‌ ‌the‌ ‌third‌ ‌item‌ ‌regarding‌ ‌innovative‌‌                         

circular‌‌economy‌‌initiatives‌‌is‌‌shown‌‌in‌‌green‌‌due‌‌to‌‌the‌‌diversity‌‌of‌‌existing‌‌infrastructure‌‌that‌‌could‌‌                               

invite‌‌new‌‌solutions‌‌and‌‌efficiency‌‌upgrades.‌ ‌For‌‌instance,‌‌the‌‌limited‌‌available‌‌area‌‌could‌‌support‌‌                           

a‌‌smaller‌‌version‌‌of‌‌the‌‌described‌‌setup,‌‌and,‌‌for‌‌instance,‌‌manage‌‌a‌‌portion‌‌of‌‌the‌‌biosolids‌‌on‌‌site‌‌                                   

through‌‌the‌‌smaller‌‌pyrolysis‌‌solution‌‌that‌‌generates‌‌heat‌‌for‌‌use‌‌instead‌‌of‌‌syngas.‌ ‌This‌‌method‌‌of‌‌                               

approach‌ ‌would‌ ‌still‌ ‌offer‌ ‌the‌ ‌benefits‌ ‌of‌ ‌a‌ ‌reduced‌ ‌carbon‌ ‌footprint‌‌and‌‌potentially‌‌build‌‌capacity‌‌                             

with‌ ‌other‌‌local‌‌facilities‌‌which‌‌do‌‌have‌‌the‌‌space‌‌to‌‌install‌‌infrastructure‌‌that‌‌would‌‌accommodate‌‌                             

full‌ ‌capacity.‌  ‌Even‌ ‌a‌ ‌series‌ ‌of‌ ‌small-satellite‌ ‌locations‌ ‌could‌ ‌be‌ ‌initiated‌ ‌as‌ ‌a‌ ‌regional‌ ‌solution.‌ ‌ 

TABLE‌ ‌7D:‌ ‌‌Proposal‌ ‌7‌ ‌Area‌ ‌Overview‌ ‌ 
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Pyrolysis‌ ‌&‌ ‌biochar‌ ‌ 

Biosolids‌ ‌  Wood‌ ‌waste‌ ‌  Heat‌ ‌need‌ ‌ 

Space‌ ‌to‌ ‌host‌ ‌the‌ ‌proposed‌ ‌system‌ ‌ 

Sufficient‌ ‌to‌ ‌support‌ ‌proposal‌ ‌  Space‌ ‌to‌ ‌scale-up‌ ‌the‌ ‌proposed‌‌ 
system‌ ‌with‌ ‌increased‌ ‌feedstock‌ ‌ 

Available‌ ‌area‌ ‌to‌ ‌introduce‌ ‌innovative‌‌ 
circular‌ ‌economy‌ ‌initiatives‌ ‌ 



‌ 
The‌‌proposed‌‌circular‌‌biogas‌‌solution‌‌is‌‌presented‌‌in‌‌SYSTEM‌‌7‌‌and‌‌consists‌‌of‌‌several‌‌processes‌‌                             

inclusive‌‌of‌‌the‌‌existing‌‌anaerobic‌‌digestion‌‌process‌‌which‌‌intakes‌‌the‌‌sewage‌‌sludge.‌ ‌This‌‌flow‌‌is‌‌                             

represented‌‌by‌‌the‌‌purple‌‌material‌‌flow‌‌arrow.‌ ‌An‌‌important‌‌note‌‌is‌‌that‌‌the‌‌biogas‌‌produced‌‌from‌‌                               

this‌ ‌process‌ ‌currently‌ ‌operates‌ ‌a‌‌boiler‌‌to‌‌heat‌‌the‌‌facility‌‌as‌‌well‌‌as‌‌the‌‌digester,‌‌so‌‌the‌‌electrical‌‌                                   

generator‌‌is‌‌also‌‌suggested‌‌with‌‌this‌‌configuration.‌ ‌Because‌‌a‌‌second‌‌anaerobic‌‌digester‌‌system‌‌is‌‌                           

proposed‌ ‌for‌ ‌excess‌ ‌food‌ ‌waste‌ ‌and‌ ‌manure,‌ ‌represented‌ ‌with‌ ‌the‌ ‌yellow‌ ‌and‌ ‌brown‌ ‌arrows,‌‌                           

respectively,‌ ‌a‌ ‌combined‌ ‌gas‌ ‌collection‌ ‌and‌ ‌cleaning‌ ‌technology‌ ‌can‌ ‌be‌ ‌annexed‌ ‌to‌ ‌the‌ ‌current‌‌                           

system.‌ ‌The‌‌digestate‌‌end‌‌product‌‌is‌‌composted‌‌(not‌‌necessary),‌‌and‌‌the‌‌liquid‌‌fertilizer‌‌effluent‌‌is‌‌                             

sold‌‌to‌‌the‌‌agriculture‌‌and‌‌residential‌‌sectors.‌ ‌In‌‌SYSTEM‌‌7,‌‌the‌‌high‌‌volume‌‌pyrolysis‌‌receives‌‌the‌‌                               

digested‌ ‌biosolids‌‌indicated‌‌with‌‌the‌‌purple‌‌arrow.‌ ‌This‌‌process‌‌produces‌‌syngas,‌‌represented‌‌by‌‌                         

the‌‌pink‌‌arrows,‌‌which‌‌enters‌‌the‌‌cleaning‌‌and‌‌compression‌‌process,‌‌and‌‌it‌‌is‌‌then‌‌exported‌‌to‌‌the‌‌                                 

renewable‌ ‌fuels‌ ‌market.‌ ‌Most‌ ‌of‌ ‌the‌ ‌char‌ ‌produced‌ ‌from‌ ‌the‌ ‌pyrolysis‌ ‌can‌ ‌be‌ ‌sold‌ ‌to‌ ‌market,‌‌                               

however,‌‌a‌‌portion‌‌can‌‌be‌‌incorporated‌‌into‌‌both‌‌the‌‌anaerobic‌‌digestion‌‌and‌‌composting‌‌processes‌‌                           

to‌ ‌improve‌ ‌their‌ ‌microbial‌ ‌environments.‌ ‌These‌ ‌respective‌ ‌flows‌ ‌are‌ ‌represented‌ ‌with‌ ‌the‌ ‌black‌‌                         

arrows.‌ ‌If‌‌the‌‌alternative‌‌smaller‌‌pyrolysis‌‌technology‌‌is‌‌revealed‌‌to‌‌be‌‌the‌‌favored‌‌technology,‌‌then‌‌                             

the‌ ‌generated‌ ‌heat‌ ‌can‌ ‌take‌ ‌the‌ ‌place‌ ‌of‌ ‌current‌‌biosolid‌‌heating‌‌and‌‌drying‌‌methods.‌ ‌Then,‌‌the‌‌                               
biogas‌‌would‌‌no‌‌longer‌‌be‌‌needed‌‌for‌‌this‌‌process‌‌and‌‌could‌‌be‌‌applied‌‌to‌‌an‌‌electricity‌‌generation‌‌                                 

process.‌ ‌Biogas‌ ‌from‌ ‌both‌ ‌digestion‌ ‌processes‌ ‌can‌ ‌combine‌ ‌these‌ ‌gas‌ ‌flows‌ ‌and‌ ‌serve‌ ‌as‌ ‌a‌‌                             

feedstock‌ ‌to‌ ‌the‌ ‌same‌ ‌generator.‌ ‌The‌ ‌renewable‌ ‌electricity‌ ‌would‌ ‌then‌ ‌be‌ ‌applied‌ ‌to‌ ‌the‌ ‌on-site‌‌                             

operational‌ ‌componentes‌ ‌with‌ ‌abundances‌ ‌sold‌ ‌to‌ ‌the‌ ‌electric‌ ‌utility‌ ‌for‌ ‌local‌ ‌distribution.‌ ‌ 

‌ 
SYSTEM‌ ‌7:‌ ‌‌Proposal‌ ‌For‌ ‌Westchester‌ ‌County‌ ‌Wastewater‌ ‌Treatment‌ ‌Plant‌ ‌ 
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‌ 
The‌ ‌NYS‌ ‌‌DEC‌ ‌Commissioner‌ ‌Policy‌ ‌29‌ ‌on‌ ‌Environmental‌ ‌Justice‌ ‌and‌ ‌Permitting‌ ‌(CP-29)‌‌                       

recognizes‌ ‌the‌ ‌City‌ ‌Of‌ ‌Yonkers‌ ‌as‌ ‌an‌ ‌environmental‌ ‌justice‌ ‌region‌ ‌and‌ ‌the‌ ‌Westchester‌ ‌County‌‌                           

WWTP‌‌happens‌‌to‌‌be‌‌located‌‌within‌‌this‌‌identified‌‌area.‌ ‌FIGURES‌‌7F‌‌&‌‌7G‌‌are‌‌sourced‌‌from‌‌the‌‌                                 

state‌ ‌and‌ ‌reveal‌ ‌the‌ ‌expansiveness‌ ‌of‌ ‌this‌ ‌particular‌ ‌region‌ ‌which‌ ‌is‌ ‌designated‌ ‌with‌ ‌the‌ ‌color‌‌                             
purple.‌ ‌FIGURE‌‌7F‌‌reveals‌‌the‌‌span‌‌of‌‌this‌‌area‌‌relative‌‌to‌‌Westchester‌‌County,‌‌while‌‌FIGURE‌‌7G‌‌                               

offers‌ ‌a‌ ‌much‌ ‌higher‌ ‌resolution‌ ‌and‌ ‌closer‌ ‌view‌ ‌of‌ ‌Yonkers.‌ ‌Implementing‌ ‌a‌ ‌circular‌ ‌economy‌‌                           

initiative‌ ‌at‌ ‌this‌ ‌WWTP‌ ‌therefore‌ ‌offers‌ ‌a‌ ‌significant‌ ‌opportunity‌ ‌to‌ ‌introduce‌‌investments‌‌into‌‌this‌‌                           

local‌ ‌community.‌ ‌Corresponding‌ ‌educational‌ ‌initiatives‌ ‌can‌ ‌be‌ ‌designed‌ ‌and‌ ‌executed‌ ‌to‌ ‌build‌‌                       

capacity‌ ‌with‌ ‌the‌ ‌local‌ ‌residents‌ ‌and‌ ‌reveal‌ ‌the‌ ‌benefits‌ ‌of‌ ‌a‌ ‌regenerative‌ ‌production‌ ‌cycle.‌ ‌In‌‌                             

addition,‌‌a‌‌system‌‌of‌‌this‌‌design‌‌would‌‌allow‌‌for‌‌waste‌‌to‌‌be‌‌reclassified‌‌as‌‌beneficial‌‌use‌‌material‌‌                                 

and‌‌become‌‌maintained‌‌within‌‌the‌‌community.‌ ‌Renewable‌‌energy‌‌in‌‌the‌‌form‌‌of‌‌electricity‌‌and‌‌heat‌‌                             

can‌‌be‌‌applied‌‌to‌‌the‌‌treatment‌‌plant‌‌and‌‌local‌‌electric‌‌grid‌‌while‌‌excess‌‌byproduct‌‌materials‌‌can‌‌be‌‌                                 

sold‌ ‌as‌ ‌a‌ ‌community‌ ‌export‌ ‌thereby‌ ‌generating‌ ‌additional‌ ‌revenue‌ ‌municipal‌ ‌opportunities.‌ ‌ 

‌ 
FIGURE‌ ‌7F:‌ ‌‌Westchester‌ ‌County‌ ‌Env.‌ ‌Justice‌ FIGURE‌ ‌7G:‌ ‌‌City‌ ‌Of‌ ‌Yonkers‌ ‌Env.‌ ‌Justice‌ ‌ 

TABLE‌ ‌7E‌ ‌lists‌ ‌a‌ ‌variety‌ ‌of‌ ‌‘general’‌‌stakeholders‌‌relevant‌‌to‌‌all‌‌10‌‌Hudson‌‌Valley‌‌Biogas‌‌system‌‌                               

proposals.‌ ‌This‌ ‌includes‌ ‌the‌ ‌NYS‌ ‌DEC‌ ‌with‌ ‌its‌ ‌respective‌ ‌divisions,‌ ‌a‌ ‌variety‌ ‌of‌ ‌research‌ ‌&‌‌                             

education‌ ‌institutions,‌ ‌select‌ ‌regional‌ ‌organizations,‌ ‌and‌ ‌several‌ ‌professional‌ ‌associations.‌ ‌                 

‘Specific’‌ ‌stakeholders‌ ‌to‌ ‌this‌ ‌project‌ ‌include‌ ‌the‌ ‌local‌ ‌land‌ ‌conservancies‌ ‌and‌ ‌land‌ ‌trust,‌ ‌the‌‌                           

county’s‌‌Cornell‌‌Cooperative‌‌Extension,‌‌higher‌‌educational‌‌institutions‌‌within‌‌a‌‌25-mile‌‌radius‌‌of‌‌the‌‌                         

facility,‌ ‌and‌ ‌some‌ ‌additional‌ ‌regional‌ ‌organizations.‌ ‌In‌ ‌order‌ ‌to‌ ‌maximize‌ ‌community‌ ‌and‌ ‌county‌‌                         

benefit,‌ ‌each‌ ‌of‌ ‌these‌ ‌organizations‌ ‌should‌ ‌be‌ ‌contacted‌ ‌and‌ ‌coordinated‌ ‌to‌ ‌form‌ ‌a‌ ‌network‌ ‌of‌‌                             

support‌ ‌and‌ ‌oversight.‌ ‌This‌ ‌WWTP‌ ‌represents‌ ‌a‌ ‌significant‌ ‌location‌ ‌for‌ ‌materials‌ ‌management‌‌                       

throughout‌ ‌the‌ ‌lower‌ ‌Hudson‌ ‌Valley‌ ‌due‌ ‌to‌ ‌its‌ ‌position‌ ‌amidst‌ ‌the‌ ‌highly‌ ‌populated‌ ‌areas‌ ‌just‌‌                             

outside‌ ‌of‌ ‌NYC.‌ ‌Coordinating‌ ‌a‌ ‌regional‌ ‌operation‌ ‌at‌ ‌this‌ ‌site‌ ‌offers‌ ‌a‌ ‌strategic‌ ‌opportunity‌ ‌to‌‌                             

introduce‌‌renewable‌‌practices‌‌at‌‌a‌‌transportation‌‌gateway‌‌to‌‌the‌‌NYS‌‌counties‌‌north‌‌of‌‌Manhattan‌‌                           

and‌ ‌create‌ ‌a‌ ‌strong‌ ‌precedent‌ ‌for‌ ‌upcycling‌ ‌biomass‌ ‌with‌ ‌higher‌ ‌economic‌ ‌value‌ ‌and‌ ‌more‌‌                           

beneficial‌ ‌use‌ ‌applications.‌ ‌This‌ ‌mentality‌ ‌and‌ ‌creative‌ ‌system‌ ‌design‌ ‌is‌ ‌necessary‌ ‌to‌ ‌meet‌ ‌the‌‌                           

state’s‌ ‌ambitious‌ ‌climate‌ ‌change‌ ‌mitigation‌ ‌goals‌ ‌and‌ ‌transition‌ ‌to‌ ‌a‌ ‌low‌ ‌carbon‌ ‌future.‌ ‌ 

‌ 
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TABLE‌ ‌7E:‌ ‌‌Proposal‌ ‌7‌ ‌Stakeholders‌ ‌ 
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GENERAL‌ ‌  SPECIFIC‌ ‌ 

New‌ ‌York‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation:‌ ‌ 
     ‌‌Division‌ ‌of‌ ‌Materials‌ ‌Management‌ ‌ 
     ‌‌Climate‌ ‌Change‌ ‌ 
     ‌‌Invasive‌ ‌Species‌ ‌Council‌ ‌&‌ ‌Advisory‌ ‌Committee‌ ‌ 
‌ 

US‌ ‌Army‌ ‌Corps‌ ‌of‌ ‌Engineers‌ ‌(USACE)‌ ‌ 
‌ 

Research‌ ‌&‌ ‌Educational‌ ‌Institutions:‌ ‌ 
     ‌‌NYS‌ ‌Pollution‌ ‌Prevention‌ ‌Institute‌ ‌(NYSP2I)‌ ‌ 
     ‌‌NYS‌ ‌Energy‌ ‌Research‌ ‌&‌ ‌Development‌ ‌Authority‌ ‌(NYSERDA)‌ ‌ 
     ‌‌Cornell‌ ‌Waste‌ ‌Management‌ ‌Institute‌ ‌(Cornell‌ ‌University)‌ ‌ 
     ‌‌C-Change‌ ‌(Iowa‌ ‌State‌ ‌University)‌ ‌ 
     ‌‌Ithaka‌ ‌Institute‌ ‌for‌ ‌carbon‌ ‌intelligence‌ ‌ 
     ‌‌Cary‌ ‌Institute‌ ‌ 
‌ 

Regional‌ ‌Organizations:‌ ‌ 
     ‌‌Sustainable‌ ‌Hudson‌ ‌Valley‌ ‌ 
     ‌‌Hudson‌ ‌Valley‌ ‌Regional‌ ‌Council‌ ‌ 
‌ 

Associations:‌ ‌ 
     ‌‌American‌ ‌Biogas‌ ‌Council‌ ‌ 
     ‌‌International‌ ‌Biochar‌ ‌Initiative‌ ‌ 
     ‌‌World‌ ‌Biogas‌ ‌Association‌ ‌ 

‌ 
‌ 
‌ 

New‌ ‌York‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation:‌ ‌ 
     ‌‌Region‌ ‌3‌ ‌Environmental‌ ‌Permits‌ ‌ 
‌ 

Host‌ ‌Facility:‌ ‌ 
     ‌Westchester‌ ‌County‌ ‌Wastewater‌ ‌Treatment‌ ‌Plant‌ ‌(Yonkers)‌ ‌ 
‌ 

Land‌ ‌Conservancy‌ ‌Groups‌ ‌(Land‌ ‌Trusts):‌ ‌ 
     ‌‌Westchester‌ ‌Land‌ ‌Trust‌ ‌ 
‌ 

Cornell‌ ‌Cooperative‌ ‌Extension(s):‌ ‌ 
     ‌‌Westchester‌ ‌County‌ ‌ 
‌ 

Universities‌ ‌(Colleges):‌ ‌ 
     ‌‌College‌ ‌of‌ ‌Mount‌ ‌Saint‌ ‌Vincent‌ ‌ 
     ‌‌Mercy‌ ‌College‌ ‌(Dobbs‌ ‌Ferry‌ ‌Campus)‌ ‌ 
     ‌‌Purchase‌ ‌College‌ ‌(SUNY)‌ ‌ 
     ‌‌Westchester‌ ‌Community‌ ‌College‌ ‌ 
‌ 

Concentrated‌ ‌Animal‌ ‌Feeding:‌ ‌ 
     ‌‌Empire‌ ‌City‌ ‌Casino:‌ ‌Yonkers‌ ‌Racewa‌y‌ ‌ 

‌ 
Regional‌ ‌Organizations:‌ ‌ 
     ‌‌Sustainable‌ ‌Westchest‌er‌ ‌ 
‌ 
‌ 

https://www.dec.ny.gov/
https://www.dec.ny.gov/chemical/97463.html
https://www.dec.ny.gov/energy/44992.html#:~:text=DEC's%20Office%20of%20Climate%20Change,options%20for%20all%20New%20Yorkers.&text=Promote%20and%20facilitate%20investment%20in,green%20jobs%20in%20New%20York.
https://www.dec.ny.gov/animals/6989.html
https://www.usace.army.mil/
https://www.rit.edu/affiliate/nysp2i/
https://www.nyserda.ny.gov/
http://cwmi.css.cornell.edu/index.html
https://cchange.research.iastate.edu/
http://www.ithaka-institut.org/en/home
https://www.caryinstitute.org/
http://sustainhv.org/
https://hudsonvalleyregionalcouncil.org/
https://americanbiogascouncil.org/
https://biochar-international.org/
https://www.worldbiogasassociation.org/
https://www.dec.ny.gov/
https://www.dec.ny.gov/permits/79144.html
https://westchesterlandtrust.org/
http://westchester.cce.cornell.edu/
https://mountsaintvincent.edu/
https://www.mercy.edu/campus-locations/dobbs-ferry-campus
https://www.purchase.edu/
https://www.sunywcc.edu/
https://empirecitycasino.mgmresorts.com/en/racing.html
https://sustainablewestchester.org/
https://sustainablewestchester.org/
https://sustainablewestchester.org/
https://sustainablewestchester.org/
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Proposal‌ ‌8:‌ ‌Wheelabrator‌ ‌Westchester‌ ‌ 
The‌‌city‌‌of‌‌Peekskill‌‌is‌‌in‌‌Westchester‌‌County‌‌and‌‌lies‌‌along‌‌the‌‌eastern‌‌side‌‌of‌‌the‌‌Hudson‌‌River‌‌                                   

and‌ ‌has‌ ‌about‌ ‌24,000‌ ‌residents‌ ‌(2019‌ ‌US‌ ‌Census‌ ‌Bureau).‌ ‌‌Wheelabrator‌ ‌Westchester‌ ‌is‌ ‌the‌‌                         

county’s‌‌waste-to-energy‌‌facility‌‌which‌‌is‌‌situated‌‌on‌‌the‌‌coast‌ ‌a‌‌few‌‌miles‌‌north‌‌of‌‌Haverstraw‌‌Bay.‌ ‌                               

This‌‌incinerator‌‌began‌‌operations‌‌in‌‌1984‌‌and‌‌manages‌‌up‌‌to‌‌2,250‌‌tons‌‌per‌‌day‌‌of‌‌household‌‌and‌‌                                 

business‌ ‌waste.‌ ‌This‌ ‌process‌ ‌generates‌ ‌60‌ ‌MW‌ ‌of‌ ‌electricity‌ ‌for‌ ‌sale‌ ‌to‌ ‌the‌ ‌local‌ ‌utility‌ ‌which‌                               

powers‌ ‌over‌ ‌60,000‌ ‌homes.‌ ‌FIGURE‌ ‌8A‌ ‌shows‌ ‌the‌ ‌location‌ ‌of‌ ‌Wheelabrator‌ ‌designated‌ ‌by‌ ‌the‌‌                           

pink‌‌map‌‌marker.‌ ‌Several‌‌with‌‌excess‌‌food‌‌waste‌‌generators‌‌are‌‌identified‌‌to‌‌the‌‌northeast‌‌of‌‌this‌‌                               

location‌ ‌with‌ ‌yellow‌ ‌and‌ ‌orange‌ ‌markers.‌ ‌While‌ ‌this‌ ‌area‌ ‌is‌ ‌densely‌ ‌populated,‌ ‌it‌ ‌is‌ ‌positioned‌‌                             

among‌‌the‌‌iconic‌‌Hudson‌‌Valley‌‌scenery‌‌with‌‌Bear‌‌Mountain‌‌State‌‌Park‌‌across‌‌the‌‌river‌‌to‌‌the‌‌west‌‌                                 

and‌ ‌Hudson‌ ‌Highlands‌ ‌State‌ ‌Park‌ ‌to‌ ‌the‌ ‌north.‌ ‌A‌ ‌circular‌ ‌biogas‌ ‌system‌ ‌can‌ ‌complement‌ ‌the‌‌                             

environmental‌‌character‌‌of‌‌this‌‌community‌‌and‌‌serve‌‌as‌‌a‌‌model‌‌for‌‌regenerative‌‌technologies‌‌and‌‌                           

upcycling‌ ‌innovations‌ ‌throughout‌ ‌the‌ ‌region.‌  ‌The‌ ‌following‌ ‌proposal‌ ‌offers‌ ‌some‌ ‌possible‌ ‌solutions.‌ ‌ 

‌ 
FIGURE‌ ‌8A:‌ ‌‌Proposal‌ ‌8‌ ‌Mapped‌ ‌Feedstocks‌ FIGURE‌ ‌8B:‌ ‌‌Wheelabrator‌ ‌Westchester‌ ‌ 

Wheelabrator‌‌technologies‌‌(FIGURE‌‌8B)‌‌classifies‌‌their‌‌infrastructure‌‌as‌‌a‌‌recycling‌‌operation‌‌and‌‌                       

renewable‌ ‌energy‌ ‌facility‌ ‌(TABLE‌ ‌8A).‌ ‌In‌ ‌addition‌ ‌to‌ ‌incineration,‌ ‌they‌ ‌extract‌ ‌metals‌ ‌from‌ ‌the‌‌                           

processed‌‌waste‌‌stream‌‌which,‌‌in‌‌2016,‌‌exceeded‌‌12,000‌‌tons.‌ ‌They‌‌also‌‌provide‌‌green‌‌steam‌‌to‌‌                             

White‌‌Plains‌‌Linen‌‌(a‌‌commercial‌‌laundry‌‌operation).‌ ‌There‌‌aren’t‌‌any‌‌separated‌‌organics‌‌as‌‌part‌‌                           

of‌ ‌their‌ ‌logistics‌ ‌nor‌ ‌are‌ ‌there‌ ‌any‌ ‌composting‌ ‌facilities,‌ ‌however,‌ ‌this‌ ‌facility‌ ‌is‌ ‌within‌ ‌a‌ ‌25-mile‌‌                               

transportation‌ ‌distance‌‌of‌‌several‌‌high‌‌population‌‌cities‌‌and‌‌can‌‌offer‌‌a‌‌respective‌‌biogas‌‌solution.‌ ‌                           

Stony‌ ‌Point‌ ‌and‌ ‌West‌ ‌Haverstraw‌ ‌are‌ ‌across‌ ‌the‌ ‌river,‌ ‌in‌ ‌Rockland‌ ‌County,‌ ‌and‌ ‌collectively‌ ‌host‌‌                             

around‌‌~25,000‌‌people.‌ ‌Meanwhile,‌‌Ossining‌‌is‌‌located‌‌to‌‌the‌‌south‌‌in‌‌Westchester‌‌County‌‌with‌‌a‌‌                             

population‌ ‌of‌ ‌~38,000‌ ‌people.‌ ‌Thus,‌ ‌a‌ ‌significant‌ ‌amount‌ ‌of‌ ‌excess‌ ‌food‌ ‌waste‌ ‌is‌ ‌generated‌‌                           

throughout‌ ‌this‌ ‌region‌ ‌and‌ ‌can‌ ‌be‌ ‌collected‌ ‌and‌ ‌processed‌ ‌for‌ ‌beneficial‌ ‌application‌ ‌(TABLE‌ ‌8B).‌ ‌ 

TABLE‌ ‌8A:‌ ‌‌Proposal‌ ‌8‌ ‌Commercial‌ ‌Activities‌ ‌ 
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Industrial‌ ‌/‌ ‌commercial‌ ‌site‌ ‌with‌ ‌hauling‌ ‌activities‌ ‌ 

Recycling‌ ‌facilities‌ ‌  Energy‌ ‌production‌ ‌  Landfill‌ ‌ 

Organics‌ ‌  Composting‌ ‌  Biogas‌ ‌  Incinerator‌ ‌  Natural‌ ‌gas‌ ‌  Active‌ ‌  Closed‌ ‌ 

https://www.wtienergy.com/plant-locations/energy-from-waste/wheelabrator-westchester


‌ 

TABLE‌ ‌8B:‌ ‌‌Proposal‌ ‌8‌ ‌Feedstocks‌ ‌ 

According‌ ‌to‌ ‌the‌ ‌NYS‌ ‌DEC’s‌ ‌2015‌ ‌Biosolids‌ ‌Survey,‌ ‌Peekskill‌ ‌Wastewater‌ ‌Treatment‌ ‌Facility‌‌                       

(SPDES‌ ‌No:‌ ‌‌NY0100803),‌ ‌shown‌ ‌in‌ ‌FIGURE‌‌8C,‌‌‌has‌‌a‌‌flow‌‌of‌‌6.3‌‌MGD‌‌(designed‌‌for‌‌up‌‌to‌‌10‌‌                                   

MGD)‌‌and‌‌generates‌‌approximately‌‌773‌‌dry‌‌tons‌‌of‌‌biosolids‌‌on‌‌an‌‌annual‌‌basis.‌ ‌The‌‌USDA‌ ‌lists‌‌                               

its‌‌treatment‌‌method‌‌as‌‌a‌‌mesophilic‌‌anaerobic‌‌digestion‌‌process‌‌which‌‌uses‌‌the‌‌biogas‌‌to‌‌heat‌‌the‌‌                               

building‌‌and‌‌the‌‌digester‌‌with‌‌excess‌‌gas‌‌flared.‌ ‌Nearby,‌‌the‌‌Ossining‌‌Wastewater‌‌Treatment‌‌Plant‌‌                           

(SPDES‌‌No:‌‌‌NY0108324),‌‌depicted‌‌in‌‌FIGURE‌‌8D,‌‌‌has‌‌a‌‌flow‌‌of‌‌4.1‌‌MGD‌‌(designed‌‌for‌‌up‌‌to‌‌7‌‌                                   

MGD)‌ ‌and‌ ‌generates‌ ‌approximately‌ ‌905‌ ‌dry‌ ‌tons‌ ‌of‌ ‌biosolids‌ ‌on‌ ‌an‌ ‌annual‌ ‌basis.‌ ‌Both‌‌of‌‌these‌‌                               

plants‌ ‌discharge‌ ‌their‌ ‌treated‌ ‌water‌ ‌into‌‌the‌‌Hudson‌‌River.‌ ‌Also,‌‌close‌‌by‌‌the‌‌incinerator,‌‌there‌‌is‌‌                               

the‌‌Buchanan‌‌STP‌‌(SPDES‌‌No:‌‌‌NY0029971)‌‌which‌‌has‌‌a‌‌flow‌‌of‌‌0.3‌‌MGD‌‌(designed‌‌for‌‌up‌‌to‌‌0.5‌‌                                   

MGD)‌‌and‌‌generates‌‌approximately‌‌89‌‌dry‌‌tons‌‌of‌‌biosolids‌‌on‌‌an‌‌annual‌‌basis.‌ ‌At‌‌the‌‌time‌‌of‌‌the‌‌                                   

survey,‌‌all‌‌of‌‌the‌‌biomass‌‌from‌‌these‌‌three‌‌treatment‌‌centers‌‌was‌‌being‌‌land‌‌applied‌‌in‌‌New‌‌Jersey.‌ ‌                                 

However,‌ ‌this‌ ‌collective‌ ‌generation‌ ‌of‌ ‌1,700‌ ‌dry‌ ‌tons‌ ‌per‌ ‌annum‌ ‌is‌ ‌sufficient‌ ‌for‌ ‌an‌ ‌economically‌‌                             

viable‌ ‌pyrolysis‌ ‌process,‌ ‌and‌ ‌it‌ ‌would‌ ‌remove‌ ‌the‌ ‌carbon-intensive‌ ‌out-of-state‌ ‌transportation.‌ ‌ ‌   

FIGURE‌ ‌8C:‌ ‌‌Peekskill‌ ‌WWTF‌ FIGURE‌ ‌8D:‌ ‌‌Ossining‌ ‌WWTP‌ ‌ 

There‌ ‌are‌ ‌two‌ ‌more‌ ‌high‌ ‌volume‌ ‌biosolids‌ ‌generators‌ ‌that‌ ‌are‌ ‌located‌ ‌in‌‌the‌‌southwest‌‌region‌‌of‌‌                               

Westchester‌ ‌County.‌ ‌The‌ ‌New‌ ‌Rochelle‌ ‌STP‌ ‌(SPDES‌‌No:‌‌‌NY0026697),‌‌shown‌‌in‌‌FIGURE‌‌8E,‌‌                         
has‌‌a‌‌flow‌‌of‌‌12.4‌‌MGD‌‌(designed‌‌for‌‌up‌‌to‌‌20.6‌‌MGD)‌‌and‌‌generates‌‌approximately‌‌5,408‌‌dry‌‌tons‌‌                                   

of‌‌biosolids‌‌on‌‌an‌‌annual‌‌basis.‌ ‌Also,‌‌the‌‌Port‌‌Chester‌‌WWTF‌‌(SPDES‌‌No:‌‌‌NY0026786),‌‌shown‌‌                             
in‌ ‌FIGURE‌ ‌8F,‌ ‌‌has‌ ‌a‌ ‌flow‌ ‌of‌ ‌4.3‌ ‌MGD‌ ‌(designed‌‌for‌‌up‌‌to‌‌6‌‌MGD)‌‌and‌‌generates‌‌approximately‌‌                                   

1,509‌‌dry‌‌tons‌‌of‌‌biosolids‌‌on‌‌an‌‌annual‌‌basis.‌ ‌In‌‌2015,‌‌both‌‌of‌‌these‌‌facilities‌‌were‌‌sending‌‌their‌‌                                   

biosolids‌‌to‌‌an‌‌incinerator‌‌in‌‌Connecticut.‌‌Wheelabrator‌‌Westchester‌‌is‌‌about‌‌40-miles‌‌and‌‌30-miles‌‌                         

from‌ ‌these‌ ‌plants,‌ ‌respectively,‌ ‌and‌ ‌could‌ ‌offer‌ ‌the‌ ‌renewable‌ ‌benefits‌ ‌of‌ ‌a‌ ‌pyrolysis‌ ‌treatment‌‌                           

process‌ ‌to‌ ‌the‌ ‌local‌ ‌county.‌ ‌Collectively,‌ ‌the‌ ‌four‌ ‌described‌ ‌facilities,‌ ‌in‌ ‌addition‌ ‌to‌ ‌the‌ ‌~7,300‌‌                             

annual‌‌tons‌‌produced‌‌in‌‌Yonkers,‌‌generate‌‌a‌‌total‌‌of‌‌about‌‌16,000‌‌dry‌‌tons‌‌per‌‌year.‌ ‌A‌‌centralized‌‌                                 

management‌‌facility‌‌can‌‌be‌‌explored‌‌as‌‌a‌‌viable‌‌option‌‌to‌‌manage‌‌all‌‌of‌‌this‌‌biomass‌‌locally.‌ ‌This‌‌is‌‌                                   
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Variation‌ ‌of‌ ‌feedstock‌ ‌ 

Excess‌ ‌food‌ ‌waste‌ ‌  Wood‌ ‌/‌ ‌yard‌ ‌waste‌ ‌  Invasive‌ ‌species‌ ‌  Livestock‌ ‌manure‌ ‌  Perennial‌ ‌grasses‌ ‌ 



‌ 
about‌ ‌80%‌ ‌of‌ ‌the‌ ‌more‌ ‌than‌ ‌20,000‌ ‌dry‌‌tons‌‌of‌‌biosolids‌‌generated‌‌in‌‌Westchester‌‌County‌‌on‌‌an‌‌                                 

annual‌ ‌basis.‌ ‌According‌ ‌to‌ ‌one‌ ‌manufacturer,‌ ‌a‌ ‌pyrolysis‌ ‌solution‌ ‌that‌ ‌can‌ ‌manage‌ ‌this‌ ‌amount‌‌                           

would‌ ‌have‌ ‌a‌ ‌construction‌ ‌footprint‌ ‌of‌ ‌about‌ ‌9,000-square-ft,‌ ‌or‌ ‌0.2-acre.‌ ‌Proposal‌ ‌7‌ ‌for‌ ‌the‌‌                           

Westchester‌ ‌County‌ ‌WWTP‌ ‌revealed‌ ‌that‌ ‌the‌ ‌area‌ ‌available‌‌in‌‌Yonkers‌‌is‌‌limited,‌‌so‌‌transporting‌‌                           

the‌‌biosolids‌‌to‌‌Wheelabrator,‌‌which‌‌is‌‌30-miles‌‌to‌‌the‌‌north,‌‌may‌‌offer‌‌an‌‌alternative‌‌location‌‌for‌‌the‌‌                                 

proposed‌ ‌infrastructure‌ ‌that‌ ‌can‌ ‌accommodate‌ ‌the‌ ‌entire‌ ‌county.‌ ‌ 

FIGURE‌ ‌8E:‌ ‌New‌ ‌Rochelle‌ ‌STP‌ FIGURE‌ ‌8F:‌ ‌‌Port‌ ‌Chester‌ ‌WWTF‌ ‌ 

TABLE‌‌8C‌‌shows‌‌the‌‌characterization‌‌matrix‌‌with‌‌‘biosolids’‌‌in‌‌yellow‌‌because‌‌they‌‌are‌‌not‌‌currently‌‌                             

available‌ ‌on‌ ‌site‌ ‌of‌ ‌Wheelabrator‌‌Westchester.‌ ‌‘Heat‌‌need’‌‌is‌‌colored‌‌green‌‌because‌‌it‌‌is‌‌already‌‌                             

required‌ ‌to‌ ‌pre-treat‌ ‌the‌ ‌incoming‌ ‌MSW‌ ‌feedstock‌ ‌for‌ ‌the‌ ‌incinerator.‌ ‌ 

TABLE‌ ‌8C:‌ ‌‌Proposal‌ ‌8‌ ‌Pyrolysis‌ ‌Potential‌ ‌ 

The‌ ‌satellite‌ ‌view‌ ‌of‌ ‌Wheelabrator‌ ‌Westchester‌ ‌reveals‌ ‌that‌ ‌there‌ ‌may‌ ‌be‌ ‌some‌ ‌limitations‌‌                         

regarding‌ ‌the‌ ‌available‌ ‌area‌ ‌to‌ ‌construct‌ ‌a‌ ‌complete‌ ‌county‌ ‌biosolids‌ ‌pyrolysis‌ ‌solution‌ ‌on‌ ‌site.‌ ‌                           

However,‌‌there‌‌is‌‌also‌‌a‌‌possibility‌‌to‌‌integrate‌‌some‌‌of‌‌the‌‌proposed‌‌infrastructure‌‌into‌‌the‌‌current‌‌                               

facility‌‌to‌‌optimize‌‌use‌‌of‌‌the‌‌heat‌‌energy‌‌already‌‌being‌‌produced‌‌by‌‌the‌‌incinerator.‌ ‌The‌‌categories‌‌                               

of‌ ‌‘scale-up’‌ ‌and‌ ‌additional‌ ‌‘innovative‌ ‌circular‌‌           

economy‌ ‌initiatives’‌ ‌have‌ ‌been‌ ‌color-coded‌ ‌to‌‌           

yellow‌‌due‌‌to‌‌these‌‌potential‌‌constraints‌‌(TABLE‌‌             

8D).‌ ‌Expanding‌ ‌into‌ ‌the‌ ‌lawn‌ ‌area‌ ‌next‌ ‌to‌ ‌the‌‌                 

parking‌ ‌lot‌ ‌on‌ ‌the‌ ‌east‌ ‌side‌‌of‌‌the‌‌building‌‌may‌‌                   

be‌ ‌an‌ ‌option‌ ‌for‌ ‌consideration‌ ‌although‌ ‌it‌ ‌may‌‌               

be‌ ‌deemed‌ ‌undesirable‌ ‌and‌ ‌too‌ ‌congested‌ ‌for‌‌             
the‌‌existing‌‌activities.‌ ‌Further‌‌exploration‌‌of‌‌the‌‌             

site‌ ‌is‌ ‌therefore‌ ‌necessary‌ ‌to‌ ‌form‌ ‌an‌ ‌accurate‌‌               

assessment‌ ‌as‌ ‌to‌ ‌the‌ ‌viability‌ ‌for‌ ‌implementing‌‌             

this‌ ‌technology‌ ‌and‌ ‌at‌ ‌what‌ ‌scale.‌ FIGURE‌ ‌8G:‌ ‌‌Wheelabrator‌ ‌(Satellite‌ ‌View)‌ ‌ 
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Pyrolysis‌ ‌&‌ ‌biochar‌ ‌ 

Biosolids‌ ‌  Wood‌ ‌waste‌ ‌  Heat‌ ‌need‌ ‌ 



‌ 

TABLE‌ ‌8D:‌ ‌‌Proposal‌ ‌8‌ ‌Area‌ ‌Overview‌ ‌ 

The‌‌proposed‌‌circular‌‌biogas‌‌solution‌‌is‌‌presented‌‌in‌‌SYSTEM‌‌8‌‌and‌‌consists‌‌of‌‌several‌‌processes.‌ ‌                             

MSW‌‌is‌‌brought‌‌to‌‌the‌‌facility‌‌and‌‌fed‌‌into‌‌the‌‌incinerator‌‌(orange‌‌flow).‌ ‌Incineration‌‌produces‌‌heat‌‌                               

which‌ ‌drives‌ ‌a‌ ‌series‌ ‌of‌ ‌steam‌ ‌turbines‌ ‌to‌ ‌generate‌ ‌electricity.‌ ‌(Ash‌ ‌and‌ ‌metals‌ ‌also‌ ‌exit‌ ‌the‌‌                               

incinerator‌‌process,‌‌but‌‌are‌‌not‌‌displayed‌‌in‌‌the‌‌following‌‌chart.)‌ ‌Food‌‌waste‌‌is‌‌the‌‌primary‌‌input‌‌for‌‌                                 

anaerobic‌‌digestion‌‌(yellow‌‌flow)‌‌with‌‌any‌‌overflows‌‌and‌‌indigestible‌‌wood‌‌/‌‌yard‌‌waste‌‌directed‌‌to‌‌a‌‌                               

potential‌‌composting‌‌process.‌ ‌Digestate‌‌is‌‌combined‌‌with‌‌this‌‌compost‌‌(brown‌‌flow)‌‌or‌‌sold‌‌directly‌‌                           

to‌ ‌market.‌ ‌Biogas‌ ‌also‌ ‌exits‌ ‌the‌ ‌digester‌ ‌and‌‌is‌‌fed‌‌to‌‌an‌‌electric‌‌generator‌‌which‌‌can‌‌power‌‌the‌‌                                   

proposed‌ ‌on-site‌ ‌operations‌ ‌with‌ ‌abundances‌ ‌added‌ ‌to‌ ‌the‌ ‌utility‌ ‌sales‌ ‌pathway.‌ ‌Liquid‌ ‌fertilizer‌‌                         

(orange‌‌flow)‌‌that‌‌is‌‌separated‌‌from‌‌the‌‌digestate‌‌is‌‌sold‌‌to‌‌the‌‌local‌‌agricultural‌‌market.‌ ‌Biosolids‌‌                               

generated‌ ‌from‌ ‌the‌ ‌county’s‌ ‌WWTPs‌ ‌are‌ ‌the‌ ‌primary‌ ‌feedstock‌ ‌for‌‌pyrolysis‌‌(purple‌‌flow).‌ ‌Some‌‌                           

char‌‌output‌‌is‌‌applied‌‌to‌‌the‌‌digestion‌‌and‌‌potential‌‌compost‌‌processes‌‌with‌‌the‌‌majority‌‌being‌‌sold‌‌                               

to‌ ‌the‌ ‌local‌ ‌market‌ ‌(black‌ ‌flows).‌ ‌Due‌ ‌to‌ ‌the‌ ‌nature‌ ‌of‌ ‌this‌ ‌proprietary‌ ‌pyrolysis‌ ‌technology,‌‌                             

renewable‌‌syngas‌‌is‌‌created‌‌and‌‌a‌‌separate‌‌cleaning‌‌and‌‌compression‌‌process‌‌is‌‌displayed.‌ ‌Heat‌‌                           

from‌ ‌the‌ ‌incinerator‌ ‌could‌ ‌be‌ ‌applied‌ ‌to‌ ‌drying‌ ‌imported‌ ‌biosolids‌ ‌and‌ ‌increase‌ ‌overall‌ ‌system‌‌                           

efficiency,‌ ‌but‌ ‌these‌ ‌flows‌ ‌and‌ ‌processes‌ ‌are‌ ‌not‌ ‌displayed‌ ‌in‌ ‌the‌ ‌diagram.‌ ‌ 

SYSTEM‌ ‌8:‌‌ ‌Proposal‌ ‌For‌ ‌Wheelabrator‌ ‌Westchester‌ ‌ 
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Space‌ ‌to‌ ‌host‌ ‌the‌ ‌proposed‌ ‌system‌ ‌ 

Sufficient‌ ‌to‌ ‌support‌ ‌proposal‌ ‌  Space‌ ‌to‌ ‌scale-up‌ ‌the‌ ‌proposed‌‌ 
system‌ ‌with‌ ‌increased‌ ‌feedstock‌ ‌ 

Available‌ ‌area‌ ‌to‌ ‌introduce‌ ‌innovative‌‌ 
circular‌ ‌economy‌ ‌initiatives‌ ‌ 



‌ 
The‌ ‌Indian‌ ‌Point‌ ‌Energy‌ ‌Center‌ ‌is‌ ‌located‌ ‌less‌ ‌than‌ ‌one‌ ‌mile‌ ‌southwest‌ ‌of‌ ‌Wheelabrator‌‌                           

Westchester‌ ‌and‌ ‌is‌ ‌worth‌ ‌mentioning‌ ‌as‌ ‌a‌ ‌strategic‌ ‌opportunity‌ ‌for‌‌this‌‌proposal.‌ ‌This‌‌three-unit,‌‌                           

2,000‌ ‌MW‌ ‌nuclear‌ ‌power‌ ‌plant‌ ‌has‌ ‌recently‌ ‌been‌ ‌shut‌ ‌down‌ ‌and‌ ‌is‌ ‌in‌ ‌the‌ ‌process‌ ‌of‌ ‌being‌‌                                 

decommissioned.‌ ‌Given‌‌the‌‌industrial‌‌nature‌‌of‌‌this‌‌facility,‌‌the‌‌most‌‌valuable‌‌future‌‌use‌‌of‌‌this‌‌area‌‌                               

could‌ ‌be‌ ‌the‌ ‌development‌ ‌of‌ ‌a‌ ‌new‌ ‌energy‌ ‌center‌ ‌that‌ ‌is‌ ‌focused‌ ‌on‌ ‌renewables‌ ‌and‌ ‌circular‌                               

economy‌ ‌solutions.‌ ‌Therefore,‌ ‌the‌ ‌proposed‌ ‌process‌ ‌of‌ ‌high‌ ‌volume‌ ‌biosolids‌ ‌pyrolysis‌ ‌may‌ ‌be‌‌                         

able‌ ‌to‌ ‌be‌ ‌hosted‌ ‌on‌ ‌this‌ ‌site‌ ‌and‌ ‌serve‌ ‌as‌ ‌the‌ ‌catalyst‌ ‌for‌ ‌inviting‌ ‌additional‌ ‌innovative‌‌                               

technologies.‌ ‌FIGURE‌ ‌8H‌ ‌shows‌ ‌a‌ ‌satellite‌ ‌view‌ ‌of‌ ‌Indian‌ ‌Point‌ ‌and‌ ‌its‌ ‌coastal‌ ‌access‌ ‌to‌ ‌the‌‌                               

Hudson‌‌River.‌ ‌With‌‌this‌‌geographical‌‌position,‌‌biosolids‌‌can‌‌be‌‌shipped‌‌up‌‌the‌‌Hudson‌‌River‌‌from‌‌                             

Westchester‌ ‌WWTP‌ ‌in‌ ‌Yonkers‌‌and‌‌substantially‌‌reduce‌‌the‌‌carbon‌‌footprint‌‌that‌‌would‌‌otherwise‌                         

be‌‌created‌‌from‌‌typical‌‌hauling‌‌activities.‌ ‌Also,‌‌Port‌‌Chester‌‌and‌‌New‌‌Rochelle‌‌WWTPs‌‌are‌‌on‌‌the‌‌                               

Long‌‌Island‌‌Sound‌‌and‌‌their‌‌generated‌‌biosolids‌‌can‌‌be‌‌transported‌‌by‌‌water‌‌via‌‌the‌‌East‌‌River‌‌(on‌‌                                 

the‌ ‌eastern‌ ‌side‌ ‌of‌‌Manhattan)‌‌which‌‌connects‌‌to‌‌the‌‌Hudson‌‌River.‌ ‌These‌‌suggestions‌‌are‌‌a‌‌far‌‌                               

extension‌‌from‌‌the‌‌current‌‌management‌‌practices,‌‌but‌‌represent‌‌an‌‌ambitious‌‌opportunity‌‌to‌‌make‌‌                         

valuable‌ ‌use‌ ‌of‌ ‌this‌ ‌decommissioned‌ ‌property‌ ‌and‌ ‌otherwise‌ ‌incinerated‌ ‌biosolids.‌ ‌The‌ ‌syngas‌‌                       

produced‌ ‌from‌ ‌pyrolysis‌ ‌can‌ ‌be‌ ‌upgraded‌ ‌to‌ ‌RNG,‌ ‌and‌ ‌this‌ ‌volume‌ ‌of‌ ‌production‌ ‌would‌ ‌justify‌‌                             

pipeline‌‌injection‌‌into‌‌the‌‌regional‌‌grid.‌ ‌FIGURE‌‌8I‌‌reveals‌‌the‌‌approximate‌‌position‌‌of‌‌the‌‌existing‌‌                             

natural‌‌gas‌‌pipelines‌‌in‌‌purple‌‌with‌‌the‌‌northern‌‌line‌‌passing‌‌through‌‌the‌‌southern‌‌end‌‌of‌‌the‌‌Indian‌‌                                 

Point‌ ‌property.‌ ‌The‌ ‌lower‌ ‌Hudson‌ ‌Valley‌ ‌region‌ ‌is‌ ‌highly‌ ‌dependent‌ ‌on‌‌electricity‌‌produced‌‌from‌‌                           

this‌ ‌fossil‌ ‌fuel‌ ‌and‌ ‌is‌ ‌unable‌ ‌to‌ ‌access‌ ‌the‌ ‌high‌ ‌proportion‌ ‌of‌ ‌renewable‌ ‌energy‌ ‌that‌ ‌is‌ ‌available‌‌                                 

north‌‌of‌‌Albany.‌ ‌Reimagining‌‌possibilities‌‌for‌‌this‌‌highly‌‌populated‌‌area‌‌can‌‌yield‌‌a‌‌novel‌‌solution‌‌to‌‌                               

the‌ ‌renewable‌ ‌energy‌‌bottleneck‌‌that‌‌exists‌‌due‌‌to‌‌the‌‌constraints‌‌of‌‌the‌‌current‌‌electricity‌‌grid.‌ ‌It‌‌                               

would‌ ‌allow‌ ‌local‌ ‌power‌ ‌plants‌ ‌and‌ ‌respective‌ ‌communities‌ ‌to‌ ‌benefit‌ ‌from‌ ‌this‌ ‌renewable‌‌                         

technology‌‌and‌‌help‌‌the‌‌state‌‌meet‌‌its‌‌aggressive‌‌climate‌‌change‌‌mitigation‌‌goals.‌ ‌A‌‌project‌‌of‌‌this‌‌                               

scale‌ ‌requires‌ ‌significant‌ ‌stakeholder‌ ‌acceptance‌ ‌inclusive‌ ‌of‌ ‌the‌ ‌utility‌ ‌companies‌ ‌and‌ ‌regional‌‌                       

power‌ ‌plants.‌ ‌However,‌ ‌these‌ ‌actions‌ ‌can‌ ‌be‌ ‌facilitated‌ ‌by‌ ‌positive‌ ‌dialogue‌ ‌regarding‌ ‌local‌‌                         

sustainability‌ ‌and‌ ‌regional‌ ‌independence.‌ ‌In‌ ‌this‌ ‌way,‌ ‌citizens‌ ‌can‌ ‌take‌ ‌greater‌ ‌responsibility‌ ‌for‌‌                         

their‌ ‌carbon‌ ‌footprints‌ ‌and‌ ‌build‌ ‌a‌ ‌foundation‌ ‌for‌ ‌continuous‌ ‌innovation.‌ ‌ 

‌ 
FIGURE‌ ‌8H:‌ ‌‌Indian‌ ‌Point‌ ‌Energy‌ ‌Center‌ FIGURE‌ ‌8I:‌ ‌‌Natural‌ ‌Gas‌ ‌Pipeline,‌ ‌Buchanan‌ ‌ 
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‌ 
The‌ ‌NYS‌ ‌‌DEC‌ ‌Commissioner‌ ‌Policy‌ ‌29‌ ‌on‌ ‌Environmental‌ ‌Justice‌ ‌and‌ ‌Permitting‌ ‌(CP-29)‌‌                       

recognizes‌ ‌the‌ ‌Village‌ ‌of‌ ‌Spring‌ ‌Valley‌ ‌as‌ ‌an‌ ‌environmental‌ ‌justice‌ ‌region‌ ‌as‌ ‌well‌ ‌as‌ ‌the‌ ‌nearby‌‌                               

Village‌‌of‌‌Hillburn.‌ ‌FIGURES‌‌8J‌‌&‌‌8K‌‌are‌‌sourced‌‌from‌‌the‌‌state‌‌and‌‌reveal‌‌the‌‌expansiveness‌‌of‌‌                                 

this‌‌particular‌‌region‌‌which‌‌is‌‌designated‌‌with‌‌the‌‌color‌‌purple.‌ ‌FIGURE‌‌8J‌‌reveals‌‌the‌‌span‌‌of‌‌this‌‌                                 

area‌ ‌relative‌ ‌to‌ ‌Westchester‌ ‌County,‌‌while‌‌FIGURE‌‌8K‌‌offers‌‌a‌‌much‌‌higher‌‌resolution‌‌and‌‌closer‌‌                             

view‌‌of‌‌the‌‌city.‌ ‌Wheelabrator‌‌Westchester‌‌is‌‌less‌‌than‌‌a‌‌mile‌‌south‌‌of‌‌this‌‌region‌‌along‌‌the‌‌shore‌‌                                   

of‌‌the‌‌Hudson‌‌River.‌ ‌Implementing‌‌a‌‌circular‌‌economy‌‌initiative‌‌at‌‌this‌‌location‌‌therefore‌‌offers‌‌an‌‌                             

opportunity‌ ‌to‌ ‌introduce‌ ‌investments‌ ‌into‌ ‌this‌ ‌area‌ ‌that‌ ‌would‌ ‌be‌ ‌accessible‌ ‌by‌ ‌the‌ ‌local‌‌                           

communities.‌ ‌Corresponding‌‌educational‌‌initiatives‌‌can‌‌be‌‌designed‌‌and‌‌executed‌‌to‌‌build‌‌capacity‌‌                       

with‌ ‌the‌ ‌local‌ ‌residents‌ ‌and‌ ‌reveal‌ ‌the‌ ‌benefits‌ ‌of‌ ‌a‌ ‌regenerative‌ ‌production‌ ‌cycle.‌ ‌In‌‌addition,‌‌a‌‌                               

system‌‌of‌‌this‌‌design‌‌would‌‌allow‌‌for‌‌waste‌‌to‌‌be‌‌reclassified‌‌as‌‌beneficial‌‌use‌‌material‌‌and‌‌become‌‌                                 

maintained‌ ‌within‌ ‌the‌ ‌community.‌ ‌Renewable‌ ‌energy‌‌in‌‌the‌‌form‌‌of‌‌electricity‌‌could‌‌be‌‌applied‌‌to‌‌                             

the‌ ‌treatment‌ ‌plant‌ ‌and‌ ‌local‌ ‌electric‌ ‌grid‌ ‌while‌ ‌excess‌ ‌byproduct‌ ‌materials‌ ‌could‌ ‌be‌ ‌sold‌ ‌as‌ ‌a‌‌                               

community‌ ‌export‌ ‌and‌ ‌generate‌ ‌additional‌ ‌revenue.‌ 

‌ 

FIGURE‌ ‌8J:‌ ‌‌Westchester‌ ‌County‌ ‌Env.‌ ‌Justice‌ FIGURE‌ ‌8K:‌ ‌‌City‌ ‌Of‌ ‌Peekskill‌ ‌Env‌ ‌Justice‌ ‌ 

TABLE‌ ‌8E‌ ‌lists‌ ‌a‌ ‌variety‌ ‌of‌ ‌‘general’‌‌stakeholders‌‌relevant‌‌to‌‌all‌‌10‌‌Hudson‌‌Valley‌‌Biogas‌‌system‌‌                               

proposals.‌ ‌This‌ ‌includes‌ ‌the‌ ‌NYS‌ ‌DEC‌ ‌with‌ ‌its‌ ‌respective‌ ‌divisions,‌ ‌a‌ ‌variety‌ ‌of‌ ‌research‌ ‌&‌‌                             

education‌ ‌institutions,‌ ‌select‌ ‌regional‌ ‌organizations,‌ ‌and‌ ‌several‌ ‌professional‌ ‌associations.‌ ‌                 

‘Specific’‌ ‌stakeholders‌ ‌to‌ ‌this‌ ‌project‌ ‌include‌ ‌the‌ ‌local‌ ‌land‌ ‌conservancies‌ ‌and‌ ‌land‌ ‌trust,‌ ‌the‌‌                           

county’s‌‌Cornell‌‌Cooperative‌‌Extension,‌‌higher‌‌educational‌‌institutions‌‌within‌‌a‌‌25-mile‌‌radius‌‌of‌‌the‌‌                         

facility,‌ ‌and‌ ‌some‌ ‌additional‌ ‌regional‌ ‌organizations.‌ ‌In‌‌order‌‌to‌‌maximize‌‌community‌‌and‌‌regional‌‌                         

benefit,‌ ‌each‌ ‌of‌ ‌these‌ ‌organizations‌ ‌should‌ ‌be‌ ‌contacted‌ ‌and‌ ‌coordinated‌ ‌to‌ ‌form‌ ‌a‌ ‌network‌ ‌of‌‌                             

support‌‌and‌‌oversight.‌ ‌The‌‌scale‌‌of‌‌this‌‌proposal‌‌requires‌‌significant‌‌local‌‌and‌‌regional‌‌acceptance.‌ ‌                           

These‌ ‌discussions‌ ‌should‌ ‌be‌ ‌grounded‌‌in‌‌the‌‌need‌‌to‌‌become‌‌energy‌‌independent‌‌as‌‌well‌‌as‌‌the‌‌                               

need‌‌to‌‌actively‌‌address‌‌environmental‌‌justice.‌ ‌Coordinating‌‌a‌‌regional‌‌operation‌‌at‌‌this‌‌site‌‌offers‌‌                           

a‌ ‌strategic‌ ‌opportunity‌ ‌to‌ ‌introduce‌ ‌renewable‌ ‌practices‌ ‌at‌ ‌a‌ ‌transportation‌ ‌gateway‌ ‌to‌ ‌the‌ ‌NYS‌‌                           

counties‌ ‌north‌ ‌of‌ ‌Manhattan‌ ‌and‌ ‌create‌ ‌a‌ ‌strong‌ ‌precedent‌ ‌for‌ ‌upcycling‌ ‌biomass‌ ‌with‌ ‌higher‌‌                           

economic‌ ‌value‌ ‌and‌ ‌more‌ ‌beneficial‌ ‌use‌ ‌applications.‌‌ ‌  
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GENERAL‌ ‌  SPECIFIC‌ ‌ 

New‌ ‌York‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation:‌ ‌ 
     ‌‌Division‌ ‌of‌ ‌Materials‌ ‌Management‌ ‌ 
     ‌‌Climate‌ ‌Change‌ ‌ 
     ‌‌Invasive‌ ‌Species‌ ‌Council‌ ‌&‌ ‌Advisory‌ ‌Committee‌ ‌ 
‌ 

US‌ ‌Army‌ ‌Corps‌ ‌of‌ ‌Engineers‌ ‌(USACE)‌ ‌ 
‌ 

Research‌ ‌&‌ ‌Educational‌ ‌Institutions:‌ ‌ 
     ‌‌NYS‌ ‌Pollution‌ ‌Prevention‌ ‌Institute‌ ‌(NYSP2I)‌ ‌ 
     ‌‌NYS‌ ‌Energy‌ ‌Research‌ ‌&‌ ‌Development‌ ‌Authority‌ ‌(NYSERDA)‌ ‌ 
     ‌‌Cornell‌ ‌Waste‌ ‌Management‌ ‌Institute‌ ‌(Cornell‌ ‌University)‌ ‌ 
     ‌‌C-Change‌ ‌(Iowa‌ ‌State‌ ‌University)‌ ‌ 
     ‌‌Ithaka‌ ‌Institute‌ ‌for‌ ‌carbon‌ ‌intelligence‌ ‌ 
     ‌‌Cary‌ ‌Institute‌ ‌ 
‌ 

Regional‌ ‌Organizations:‌ ‌ 
     ‌‌Sustainable‌ ‌Hudson‌ ‌Valley‌ ‌ 
     ‌‌Hudson‌ ‌Valley‌ ‌Regional‌ ‌Council‌ ‌ 
‌ 

Associations:‌ ‌ 
     ‌‌American‌ ‌Biogas‌ ‌Council‌ ‌ 
     ‌‌International‌ ‌Biochar‌ ‌Initiative‌ ‌ 
     ‌‌World‌ ‌Biogas‌ ‌Association‌ ‌ 

‌ 
‌ 
‌ 

New‌ ‌York‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation:‌ ‌ 
     ‌‌Region‌ ‌3‌ ‌Environmental‌ ‌Permits‌ ‌ 
‌ 

Host‌ ‌Facility:‌ ‌ 
     ‌‌Wheelabrator‌ ‌Westchester‌ ‌ 
‌ 

Land‌ ‌Conservancy‌ ‌Groups‌ ‌(Land‌ ‌Trusts):‌ ‌ 
     ‌‌Dutchess‌ ‌Land‌ ‌Conservancy‌ ‌ 
     ‌‌Hudson‌ ‌Highlands‌ ‌Land‌ ‌Trust‌ ‌ 
     ‌‌Stony‌ ‌Kill‌ ‌Foundation‌ ‌ 
     ‌‌Westchester‌ ‌Land‌ ‌Trust‌ ‌ 
‌ 

Cornell‌ ‌Cooperative‌ ‌Extension(s):‌ ‌ 
     ‌‌Dutchess‌ ‌County‌ ‌ 
     ‌‌Westchester‌ ‌County‌ ‌ 
‌ 

Universities‌ ‌(Colleges):‌ ‌ 
‌ 

Concentrated‌ ‌Animal‌ ‌Feeding:‌ ‌ 
‌ 

Regional‌ ‌Organizations:‌ ‌ 
     ‌‌Sustainable‌ ‌Westchest‌er‌ ‌ 
‌ 
‌ 

https://www.dec.ny.gov/
https://www.dec.ny.gov/chemical/97463.html
https://www.dec.ny.gov/energy/44992.html#:~:text=DEC's%20Office%20of%20Climate%20Change,options%20for%20all%20New%20Yorkers.&text=Promote%20and%20facilitate%20investment%20in,green%20jobs%20in%20New%20York.
https://www.dec.ny.gov/animals/6989.html
https://www.usace.army.mil/
https://www.rit.edu/affiliate/nysp2i/
https://www.nyserda.ny.gov/
http://cwmi.css.cornell.edu/index.html
https://cchange.research.iastate.edu/
http://www.ithaka-institut.org/en/home
https://www.caryinstitute.org/
http://sustainhv.org/
https://hudsonvalleyregionalcouncil.org/
https://americanbiogascouncil.org/
https://biochar-international.org/
https://www.worldbiogasassociation.org/
https://www.dec.ny.gov/
https://www.dec.ny.gov/permits/79144.html
https://www.wtienergy.com/plant-locations/energy-from-waste/wheelabrator-westchester
https://dutchessland.org/about-us/
https://www.hhlt.org/
http://stonykill.org/
https://westchesterlandtrust.org/
http://ccedutchess.org/
http://westchester.cce.cornell.edu/
https://sustainablewestchester.org/
https://sustainablewestchester.org/
https://sustainablewestchester.org/
https://sustainablewestchester.org/


‌ 

Proposal‌ ‌9:‌ ‌Dutchess‌ ‌County‌ ‌Resource‌ ‌Recovery‌ ‌Agency‌ ‌ 
Poughkeepsie‌ ‌is‌ ‌in‌ ‌Dutchess‌ ‌County‌ ‌and‌ ‌lies‌ ‌along‌ ‌the‌ ‌eastern‌ ‌coast‌ ‌of‌ ‌the‌ ‌Hudson‌‌River.‌ ‌The‌‌                               

Dutchess‌‌County‌‌Resource‌‌Recovery‌‌Agency‌‌(Dutchess‌‌RRA)‌‌is‌‌located‌‌in‌‌the‌‌town‌‌portion‌‌of‌‌this‌‌                             

municipality‌ ‌approximately‌ ‌5‌ ‌miles‌ ‌south‌ ‌of‌ ‌the‌ ‌Mid-Hudson‌‌Bridge‌‌and‌‌to‌‌the‌‌east‌‌of‌‌the‌‌railroad‌‌                               

tracks.‌ ‌This‌‌facility‌‌is‌‌a‌‌public‌‌benefit‌‌agency‌‌that‌‌was‌‌established‌‌by‌‌the‌‌NYS‌‌Legislature‌‌in‌‌1982‌‌                                 

and‌‌opened‌‌in‌‌1989‌‌as‌‌a‌‌waste-to-energy‌‌center.‌ ‌It‌‌has‌‌a‌‌capacity‌‌of‌‌processing‌‌164,000‌‌tons‌‌per‌‌                                 

year‌‌and‌‌has‌‌a‌‌turbine‌‌which‌‌converts‌‌the‌‌energy‌‌to‌‌electricity‌‌which‌‌is‌‌sold‌‌to‌‌Central‌‌Hudson‌‌Gas‌‌                                   

&‌‌Electric.‌ ‌The‌‌approximate‌‌450‌‌tons‌‌of‌‌annually‌‌processed‌‌MSW‌‌generates‌‌~9.3‌‌MW‌‌and‌‌powers‌‌                             

over‌ ‌9,000‌ ‌homes.‌ ‌Throughout‌ ‌this‌ ‌process,‌ ‌the‌ ‌facility‌ ‌also‌ ‌recovers‌‌10‌‌to‌‌14‌‌million‌‌pounds‌‌of‌‌                               

ferrous‌ ‌materials‌ ‌which‌ ‌are‌ ‌extracted‌ ‌from‌ ‌the‌ ‌incinerator’s‌ ‌ash‌ ‌byproduct‌ ‌and‌ ‌sold‌ ‌to‌ ‌market.‌ ‌                           

Poughkeepsie‌‌is‌‌home‌‌to‌‌approximately‌‌44,000‌‌residents‌‌(~30,000‌‌which‌‌are‌‌in‌‌the‌‌city)‌‌and‌‌hosts‌‌                             

over‌‌15,000‌‌households‌‌(2019‌‌US‌‌Census‌‌Bureau).‌ ‌In‌‌FIGURE‌‌9A,‌‌the‌‌pink‌‌map‌‌marker‌‌identifies‌‌                             

the‌‌location‌‌of‌‌the‌‌resource‌‌recovery‌‌agency.‌ ‌The‌‌yellow‌‌and‌‌orange‌‌markers‌‌to‌‌the‌‌north‌‌are‌‌in‌‌the‌‌                                   

city‌ ‌and‌ ‌identify‌ ‌excess‌ ‌food‌ ‌waste‌ ‌generators.‌ ‌This‌ ‌facility’s‌ ‌location‌ ‌within‌ ‌the‌ ‌greater‌ ‌Hudson‌‌                           

Valley‌ ‌makes‌ ‌it‌ ‌an‌ ‌ideal‌ ‌place‌ ‌to‌ ‌implement‌ ‌a‌ ‌circular‌ ‌biogas‌ ‌system‌ ‌solution‌ ‌for‌ ‌regional‌ ‌benefit.‌ ‌ 

FIGURE‌ ‌9A:‌ ‌‌Proposal‌ ‌10‌ ‌Feedstock‌ ‌Map‌ FIGURE‌ ‌9B:‌ ‌‌Dutchess‌ ‌County‌ ‌RRA‌ ‌ 

A‌ ‌computer‌ ‌generated‌ ‌image‌ ‌of‌ ‌Dutchess‌ ‌County‌ ‌RRA‌ ‌is‌ ‌provided‌ ‌by‌ ‌FIGURE‌ ‌9B.‌ ‌‌The‌ ‌city’s‌‌                             

wastewater‌ ‌treatment‌ ‌facility‌ ‌can‌ ‌also‌ ‌be‌ ‌seen‌ ‌in‌ ‌this‌ ‌figure‌ ‌with‌ ‌infrastructure‌ ‌accommodating‌‌                         

aerobic‌‌treatment‌‌of‌‌biosolids.‌ ‌Due‌‌to‌‌the‌‌nature‌‌of‌‌the‌‌existing‌‌operations,‌‌this‌‌site‌‌has‌‌an‌‌ongoing‌‌                                 

industrial‌ ‌operation‌ ‌and‌ ‌maintains‌ ‌hauling‌ ‌activities.‌ ‌The‌ ‌general‌ ‌public‌ ‌is‌ ‌not‌ ‌permitted‌ ‌to‌ ‌bring‌                           

trash‌ ‌to‌ ‌the‌ ‌facility‌ ‌as‌ ‌this‌ ‌service‌ ‌is‌ ‌only‌ ‌offered‌ ‌to‌ ‌municipalities‌ ‌and‌ ‌licensed‌ ‌haulers.‌ ‌The‌‌                               

corresponding‌ ‌classification‌ ‌matrix‌ ‌is‌ ‌shown‌ ‌in‌ ‌TABLE‌ ‌9A.‌ ‌Excess‌ ‌food‌ ‌waste‌ ‌is‌ ‌not‌ ‌currently‌‌                           

managed‌‌by‌‌this‌‌facility‌‌and‌‌is‌‌therefore‌‌being‌‌proposed‌‌to‌‌support‌‌a‌‌biogas‌‌operation.‌ ‌Composting‌‌                             

is‌ ‌also‌ ‌not‌ ‌necessary‌ ‌for‌ ‌this‌ ‌proposal,‌ ‌but‌ ‌it‌ ‌is‌ ‌a‌ ‌suggested‌ ‌complementary‌ ‌process.‌ ‌ ‌   

TABLE‌ ‌9A:‌ ‌‌Proposal‌ ‌9‌ ‌Commercial‌ ‌Activities‌ ‌ 
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Industrial‌ ‌/‌ ‌commercial‌ ‌site‌ ‌with‌ ‌hauling‌ ‌activities‌ ‌ 

Recycling‌ ‌facilities‌ ‌  Energy‌ ‌production‌ ‌  Landfill‌ ‌ 

Organics‌ ‌  Composting‌ ‌  Biogas‌ ‌  Incinerator‌ ‌  Natural‌ ‌gas‌ ‌  Active‌ ‌  Closed‌ ‌ 

http://dcrra.org/


‌ 
This‌ ‌area‌ ‌of‌ ‌Dutchess‌ ‌County‌ ‌has‌ ‌several‌ ‌severe‌ ‌water‌ ‌chestnut‌ ‌infestations.‌ ‌FIGURES‌ ‌9C‌ ‌&‌‌                           

9Dshow‌‌the‌‌Wappinger‌‌Lake‌‌and‌‌Wappinger‌‌Creek‌‌which‌‌are‌‌located‌‌in‌‌the‌‌‌Village‌‌of‌‌Wappingers‌‌                             

Falls‌‌about‌‌5‌‌miles‌‌south‌‌of‌‌the‌‌incinerator.‌ ‌This‌‌invasive‌‌species‌‌is‌‌very‌‌apparent‌‌across‌‌the‌‌two‌‌                                 

images‌ ‌as‌ ‌the‌ ‌light‌ ‌green‌ ‌vegetation‌ ‌covering‌ ‌these‌ ‌bodies‌ ‌of‌ ‌water.‌ ‌Their‌ ‌combined‌ ‌area‌ ‌is‌                             

estimated‌ ‌to‌ ‌be‌ ‌over‌ ‌100-acres‌ ‌as‌ ‌calculated‌ ‌using‌ ‌Google’s‌ ‌area‌ ‌measurement‌ ‌tool.‌ ‌In‌ ‌the‌‌                           

following‌ ‌feedstock‌ ‌chart,‌ ‌TABLE‌ ‌9B‌ ‌shows‌ ‌‘invasive‌ ‌species’‌ ‌in‌ ‌green‌ ‌because‌ ‌the‌ ‌Village‌ ‌of‌‌                           

Wappingers‌ ‌Falls‌ ‌has‌ ‌a‌ ‌water‌ ‌chestnut‌ ‌harvester‌ ‌that‌ ‌they‌‌regularly‌‌use‌‌to‌‌clear‌‌out‌‌some‌‌of‌‌this‌‌                                 

biomass.‌ ‌While‌‌the‌‌removed‌‌material‌‌has‌‌traditionally‌‌been‌‌left‌‌to‌‌decompose‌‌on‌‌shore,‌‌it‌‌can‌‌be‌‌                               

allocated‌ ‌to‌‌this‌‌proposed‌‌biogas‌‌system‌‌as‌‌a‌‌valuable‌‌feedstock.‌ ‌It‌‌is‌‌also‌‌important‌‌to‌‌note‌‌that‌‌                                 

there‌‌are‌‌an‌‌additional‌‌40‌‌acres‌‌of‌‌water‌‌chestnut‌‌located‌‌on‌‌the‌‌eastern‌‌side‌‌of‌‌the‌‌Hudson‌‌River‌‌                                   

along‌ ‌‌Bowdoin‌ ‌Park‌,‌ ‌however,‌ ‌accessibility‌ ‌could‌ ‌be‌ ‌challenging‌ ‌because‌ ‌there‌ ‌limited‌ ‌land‌ ‌access‌ 

‌ 
FIGURE‌ ‌9C:‌ ‌‌Wappinger‌ ‌Lake‌ FIGURE‌ ‌9D:‌ ‌‌Wappinger‌ ‌Creek‌ ‌ 

Perennial‌ ‌grasses‌ ‌are‌ ‌proposed‌ ‌as‌ ‌an‌ ‌additional‌ ‌feedstock‌ ‌source‌ ‌for‌ ‌this‌ ‌location‌ ‌provided‌ ‌the‌‌                           

large‌ ‌parking‌ ‌lot‌ ‌that‌ ‌is‌‌located‌‌on‌‌the‌‌adjacent‌‌property‌‌north‌‌of‌‌the‌‌WWTP.‌ ‌This‌‌is‌‌currently‌‌the‌‌                                   

store-front‌ ‌of‌ ‌‌Supply‌ ‌Technologies‌ ‌and‌ ‌adjacent‌‌to‌‌‌IBM‌.‌ ‌FIGURE‌‌9E‌‌shows‌‌an‌‌aerial‌‌view‌‌of‌‌this‌‌                               

space‌‌which‌‌has‌‌three‌‌distinct‌‌sections‌‌that‌‌span‌‌approximately‌‌12-acres.‌ ‌The‌‌section‌‌on‌‌the‌‌left,‌‌                             

on‌ ‌the‌ ‌west‌ ‌end,‌ ‌represents‌ ‌about‌ ‌4-acres‌ ‌or‌ ‌1/3rd‌ ‌of‌ ‌this‌ ‌space‌ ‌and‌ ‌would‌ ‌therefore‌ ‌serve‌ ‌as‌‌                                 

enough‌‌space‌‌to‌‌host‌‌clamp‌‌storage.‌ ‌For‌‌an‌‌operation‌‌that‌‌would‌‌support‌‌approximately‌‌1,500‌‌tons‌‌                             

of‌ ‌silage‌ ‌per‌ ‌year,‌ ‌the‌ ‌structure‌ ‌would‌ ‌need‌ ‌to‌‌                 

be‌ ‌about‌ ‌75‌ ‌x‌ ‌250‌‌ft‌‌which‌‌is‌‌less‌‌than‌‌½-acre.‌ ‌                     

A‌ ‌clamp‌ ‌without‌‌walls‌‌would‌‌maximize‌‌flexibility‌             

and‌ ‌the‌ ‌heaping‌ ‌pile‌ ‌would‌ ‌rise‌ ‌to‌ ‌a‌ ‌little‌ ‌more‌‌                   

than‌ ‌10-ft‌ ‌at‌ ‌the‌ ‌center.‌ ‌The‌ ‌existing‌ ‌surface‌‌               

would‌ ‌serve‌ ‌as‌ ‌a‌ ‌great‌ ‌economic‌ ‌benefit‌ ‌to‌ ‌an‌‌                 

installation,‌ ‌however,‌ ‌the‌ ‌surface‌ ‌may‌ ‌require‌‌           

some‌ ‌additional‌ ‌treatment.‌ ‌The‌ ‌source‌ ‌of‌ ‌this‌‌             

feedstock‌ ‌can‌ ‌be‌ ‌arranged‌ ‌with‌ ‌a‌‌regional‌‌land‌‌               

restoration‌ ‌initiative‌ ‌and‌ ‌possibly‌ ‌facilitated‌‌         

through‌ ‌the‌ ‌county’s‌ ‌various‌ ‌land‌ ‌conservancies.‌      ‌‌FIGURE‌ ‌9E:‌ ‌‌Adjacent‌ ‌Parking‌ ‌Lot‌ ‌(Private)‌ ‌ 
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https://www.wappingersfallsny.gov/
https://www.wappingersfallsny.gov/
https://www.dutchessny.gov/Departments/Parks/Bowdoin-Park.htm
http://www.supplytechnologies.com/
https://www.ibm.com/


‌ 

TABLE‌ ‌9B:‌ ‌‌Proposal‌ ‌9‌ ‌Feedstocks‌ ‌ 

According‌‌to‌‌the‌‌NYS‌‌DEC’s‌‌2015‌‌Biosolids‌‌Survey,‌‌the‌‌one-site‌‌WWTP,‌‌officially‌‌referred‌‌to‌‌as‌‌the‌‌                               

Poughkeepsie‌‌Arlington‌‌WWTP,‌‌in‌‌FIGURE‌‌9E‌‌(SPDES‌‌No:‌‌‌NY0026271),‌‌‌has‌‌a‌‌flow‌‌of‌‌2.3‌‌million‌‌                             

gallons‌‌per‌‌day‌‌(designed‌‌for‌‌up‌‌to‌‌4‌‌million)‌‌and‌‌generates‌‌~780‌‌dry‌‌tons‌‌of‌‌biosolids‌‌on‌‌an‌‌annual‌‌                                     

basis.‌ ‌Since‌ ‌this‌ ‌volume‌ ‌is‌ ‌under‌ ‌1,000‌ ‌tons‌ ‌per‌‌year,‌‌an‌‌economically‌‌viable‌‌biosolids‌‌pyrolysis‌‌                             

solution‌ ‌would‌ ‌require‌ ‌about‌ ‌25%‌ ‌more‌ ‌material.‌ ‌However,‌ ‌there‌ ‌are‌ ‌several‌ ‌additional‌ ‌WWTPs‌‌                         

within‌‌the‌‌nearby‌‌area‌‌which‌‌generate‌‌an‌‌annual‌‌mass‌‌that‌‌would‌‌help‌‌to‌‌meet‌‌this‌‌threshold.‌ ‌For‌‌                                 

instance,‌ ‌the‌‌‌Tri-Municipal‌‌WWTP‌‌in‌‌Wappingers‌‌Falls,‌‌in‌‌FIGURE‌‌9G‌(SPDES‌‌No:‌‌‌NY0149209),‌‌                         

generates‌‌approximately‌‌200‌‌dry‌‌tons‌‌of‌‌biosolids‌‌on‌‌an‌‌annual‌‌basis.‌ ‌It‌‌is‌‌located‌‌~5‌‌miles‌‌to‌‌                                 
the‌‌south‌‌of‌‌the‌‌incinerator,‌‌on‌‌the‌‌eastern‌‌side‌‌of‌‌the‌‌railroad‌‌tracks,‌‌and‌‌next‌‌to‌‌the‌‌coast‌‌of‌‌                                     

the‌ ‌river.‌ ‌Both‌ ‌of‌ ‌these‌ ‌facilities‌ ‌‌have‌ ‌belt‌ ‌filter‌ ‌presses‌ ‌in‌ ‌place‌ ‌to‌ ‌dewater‌ ‌the‌ ‌biosolids,‌ ‌so‌‌                                 

pyrolysis‌‌technology‌‌would‌‌be‌‌able‌‌to‌‌exploit‌‌additional‌‌energy‌‌efficiency‌‌as‌‌a‌‌result‌‌of‌‌the‌‌removed‌‌                               

water‌ ‌content‌ ‌and‌ ‌effectively‌ ‌treat‌ ‌this‌ ‌approximately‌ ‌1,000‌ ‌aggregate‌ ‌tons‌ ‌per‌ ‌year.‌ ‌ 

‌ 
FIGURE‌ ‌9F:‌ ‌‌Poughkeepsie‌ ‌Arlington‌ ‌WWTP‌ FIGURE‌ ‌9G:‌ ‌‌Tri-municipal‌ ‌WWTP‌ ‌ 

An‌ ‌installation‌ ‌with‌ ‌this‌ ‌capacity‌ ‌will‌ ‌generate‌ ‌excess‌ ‌heat‌ ‌which‌‌can‌‌be‌‌applied‌‌to‌‌the‌‌anaerobic‌‌                               

digestion‌ ‌process‌ ‌and‌ ‌have‌ ‌excess‌ ‌renewable‌ ‌energy‌ ‌available‌ ‌for‌ ‌additional‌ ‌innovative‌‌                     

infrastructure.‌ ‌This‌‌heat‌‌may‌‌also‌‌be‌‌capable‌‌of‌‌being‌‌coupled‌‌with‌‌the‌‌incinerator‌‌to‌‌realize‌‌further‌‌                               

benefit.‌ ‌Another‌‌option‌‌would‌‌be‌‌to‌‌allocate‌‌this‌‌energy‌‌to‌‌drying‌‌additional‌‌biosolid‌‌feedstock‌‌prior‌‌                             

to‌ ‌processeccing.‌ ‌For‌ ‌instance,‌ ‌the‌ ‌‌Poughkeepsie‌ ‌Solids‌ ‌Treatment‌ ‌Plant‌ ‌‌(SPDES‌ ‌No:‌‌                     

NY0026255),‌ ‌which‌ ‌does‌ ‌not‌ ‌have‌ ‌a‌ ‌belt‌ ‌filter‌ ‌press,‌ ‌has‌ ‌a‌ ‌flow‌ ‌of‌ ‌6.1‌ ‌million‌ ‌gallons‌ ‌per‌ ‌day‌‌                                   

(designed‌‌for‌‌up‌‌to‌‌10‌‌million)‌‌and‌‌generates‌‌approximately‌‌1,400‌‌dry‌‌tons‌‌per‌‌year.‌ ‌This‌‌facility‌‌is‌‌                                 

about‌‌7‌‌miles‌‌north‌‌of‌‌the‌‌incinerator‌‌and‌‌also‌‌along‌‌the‌‌eastern‌‌side‌‌of‌‌the‌‌railroad‌‌tracks.‌ ‌In‌‌the‌‌                                     

corresponding‌ ‌‘pyrolysis‌ ‌and‌ ‌biochar’‌ ‌matrix,‌ ‌TABLE‌ ‌9C‌ ‌represents‌‌‘biosolids’‌‌in‌‌green‌‌due‌‌to‌‌the‌‌                           

sufficient‌‌volume‌‌of‌‌locally‌‌available‌‌feedstock.‌ ‌‘Heat‌‌need’‌‌is‌‌also‌‌‘green’‌‌because‌‌the‌‌incinerator‌‌                           

requires‌ ‌this‌ ‌form‌ ‌of‌ ‌energy‌ ‌to‌ ‌pre-heat‌ ‌and‌ ‌dry‌ ‌incoming‌ ‌MSW‌ ‌feedstock.‌ ‌The‌ ‌table‌ ‌header‌ ‌is‌‌                               

‘yellow’‌ ‌to‌ ‌convey‌ ‌the‌ ‌potential‌ ‌of‌ ‌implementing‌ ‌this‌ ‌technology‌ ‌into‌ ‌an‌ ‌effective‌ ‌production‌ ‌cycle.‌ ‌ 
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Variation‌ ‌of‌ ‌feedstock‌ ‌ 

Excess‌ ‌food‌ ‌waste‌ ‌  Wood‌ ‌/‌ ‌yard‌ ‌waste‌ ‌  Invasive‌ ‌species‌ ‌  Livestock‌ ‌manure‌ ‌  Perennial‌ ‌grasses‌ ‌ 



‌ 

TABLE‌ ‌9C:‌ ‌‌Proposal‌ ‌9‌ ‌Pyrolysis‌ ‌Potential‌ ‌ 

The‌‌amount‌‌of‌‌available‌‌space‌‌is‌‌one‌‌factor‌‌which‌‌may‌‌pose‌‌a‌‌challenge‌‌for‌‌this‌‌proposed‌‌location.‌ ‌                                 

FIGURE‌‌9H‌‌displays‌‌an‌‌aerial‌‌view‌‌of‌‌the‌‌resource‌‌recovery‌‌agency‌‌and‌‌through‌‌the‌‌Google‌‌area‌                               

measurement‌ ‌tool,‌ ‌there‌ ‌appears‌ ‌to‌ ‌only‌ ‌be‌ ‌about‌ ‌0.5-‌ ‌to‌ ‌1-acre‌ ‌available‌ ‌for‌ ‌an‌ ‌installation.‌ ‌                             

However,‌‌there‌‌may‌‌be‌‌areas‌‌along‌‌the‌‌exterior‌‌of‌‌the‌‌building‌‌in‌‌which‌‌several‌‌shipping‌‌container‌‌                               

style‌‌digesters‌‌could‌‌be‌‌situated‌‌that‌‌would‌‌also‌‌benefit‌‌from‌‌the‌‌heat‌‌generated‌‌within‌‌the‌‌building.‌ ‌                               

FIGURE‌‌9I‌‌displays‌‌the‌‌adjacent‌‌WWTP‌‌which‌‌appears‌‌to‌‌have‌‌up‌‌to‌‌2.5-acres‌‌that‌‌may‌‌also‌‌be‌‌a‌‌                                   

suitable‌ ‌nearby‌ ‌location‌ ‌available‌ ‌to‌ ‌host‌ ‌the‌ ‌whole‌ ‌system‌ ‌or‌ ‌a‌ ‌design‌ ‌extension.‌ ‌ 

‌ 
FIGURE‌ ‌9H:‌ ‌‌RRA‌ ‌Area‌ ‌Calculation‌ FIGURE‌ ‌9I:‌ ‌‌WWTP‌ ‌Area‌ ‌Calculation‌ ‌ 

The‌ ‌corresponding‌ ‌area‌ ‌matrix‌ ‌is‌ ‌presented‌ ‌in‌ ‌TABLE‌ ‌9D‌ ‌with‌ ‌the‌ ‌first‌ ‌category‌ ‌suggesting‌ ‌that‌‌                             

there‌ ‌is‌ ‌sufficient‌ ‌area‌ ‌to‌ ‌support‌ ‌a‌ ‌basic‌ ‌installation.‌ ‌However,‌ ‌further‌ ‌upgrades‌ ‌that‌ ‌would‌‌                           

maximize‌ ‌system‌ ‌production‌ ‌potential‌ ‌may‌ ‌be‌ ‌limited‌ ‌due‌ ‌to‌ ‌the‌ ‌required‌ ‌cooperation‌ ‌with‌ ‌the‌‌                           

adjacent‌‌WWTP‌‌and‌‌owners‌‌of‌‌the‌‌property‌‌to‌‌the‌‌north.‌ ‌These‌‌potential‌‌constraints‌‌require‌‌further‌‌                             

exploration‌ ‌as‌ ‌this‌ ‌system‌ ‌can‌ ‌develop‌ ‌into‌ ‌a‌ ‌valuable‌ ‌asset‌ ‌for‌ ‌Dutchess‌ ‌County.‌ ‌Scaling‌ ‌and‌‌                             

additional‌ ‌opportunities‌ ‌will‌ ‌therefore‌ ‌likely‌ ‌depend‌ ‌on‌ ‌the‌ ‌cooperation‌ ‌of‌ ‌all‌ ‌stakeholders.‌ ‌ 

TABLE‌ ‌9D:‌ ‌‌Proposal‌ ‌9‌ ‌Area‌ ‌Overview‌ ‌ 

The‌‌proposed‌‌circular‌‌biogas‌‌solution‌‌is‌‌presented‌‌in‌‌SYSTEM‌‌9‌‌and‌‌consists‌‌of‌‌several‌‌processes‌‌                             

and‌ ‌flows.‌ ‌MSW‌ ‌is‌ ‌brought‌ ‌to‌ ‌the‌ ‌facility‌ ‌and‌ ‌fed‌ ‌into‌ ‌the‌ ‌incinerator‌‌(orange‌‌flow).‌ ‌Incineration‌‌                               

produces‌‌heat‌‌which‌‌drives‌‌a‌‌series‌‌of‌‌steam‌‌turbines‌‌to‌‌generate‌‌electricity.‌ ‌(Ash‌‌and‌‌metals‌‌also‌‌                               

exit‌‌the‌‌incinerator‌‌process,‌‌but‌‌are‌‌not‌‌displayed‌‌in‌‌the‌‌following‌‌chart.)‌ ‌Food‌‌waste‌‌(yellow‌‌flow)‌‌                               

and‌‌the‌‌invasive‌‌water‌‌chestnut‌‌(green‌‌flow)‌‌are‌‌the‌‌primary‌‌inputs‌‌for‌‌anaerobic‌‌digestion‌‌with‌‌any‌‌                               

overflows‌‌and‌‌indigestible‌‌wood‌‌/‌‌yard‌‌waste‌‌directed‌‌to‌‌a‌‌potential‌‌composting‌‌process.‌ ‌Perennial‌‌                           

grasses‌ ‌are‌ ‌also‌ ‌depicted‌ ‌as‌ ‌a‌ ‌feedstock‌ ‌for‌ ‌co-digestion‌ ‌and‌ ‌would‌ ‌be‌ ‌stored‌ ‌on‌ ‌the‌ ‌adjacent‌‌                               
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Pyrolysis‌ ‌&‌ ‌biochar‌ ‌ 

Biosolids‌ ‌  Wood‌ ‌waste‌ ‌  Heat‌ ‌need‌ ‌ 

Space‌ ‌to‌ ‌host‌ ‌the‌ ‌proposed‌ ‌system‌ ‌ 

Sufficient‌ ‌to‌ ‌support‌ ‌proposal‌ ‌  Space‌ ‌to‌ ‌scale-up‌ ‌the‌ ‌proposed‌‌ 
system‌ ‌with‌ ‌increased‌ ‌feedstock‌ ‌ 

Available‌ ‌area‌ ‌to‌ ‌introduce‌ ‌innovative‌‌ 
circular‌ ‌economy‌ ‌initiatives‌ ‌ 



‌ 
property’s‌‌parking‌‌lot‌‌and‌‌extracted‌‌throughout‌‌the‌‌year‌‌to‌‌supply‌‌a‌‌consistent‌‌substrate‌‌additive‌‌to‌‌                             

the‌ ‌biogas‌ ‌production‌ ‌process.‌ ‌Clamp‌‌storage‌‌is‌‌depicted‌‌with‌‌respective‌‌flows‌‌in‌‌green‌‌entering‌‌                           

the‌ ‌system.‌ ‌Meanwhile,‌ ‌the‌ ‌outputs‌ ‌of‌ ‌the‌ ‌digester‌ ‌are‌‌reapplied‌‌to‌‌a‌‌respective‌‌land‌‌restoration‌‌                             

initiative.‌ ‌Digestate‌‌is‌‌combined‌‌with‌‌this‌‌compost‌‌(brown‌‌flow)‌‌or‌‌sold‌‌directly‌‌to‌‌market.‌ ‌Biogas‌‌                             

also‌ ‌exits‌ ‌the‌ ‌digester‌ ‌and‌ ‌is‌ ‌fed‌ ‌to‌ ‌an‌ ‌electric‌ ‌generator‌ ‌which‌ ‌can‌ ‌power‌ ‌the‌ ‌proposed‌ ‌on-site‌‌                                 

operations‌‌with‌‌abundances‌‌added‌‌to‌‌the‌‌utility‌‌sales‌‌pathway.‌ ‌Liquid‌‌fertilizer‌‌(orange‌‌flow)‌‌that‌‌is‌‌                             

separated‌‌from‌‌the‌‌digestate‌‌is‌‌sold‌‌to‌‌the‌‌local‌‌agricultural‌‌market‌‌as‌‌well‌‌as‌‌supplied‌‌to‌‌the‌‌land‌‌                                   

restoration‌ ‌initiative.‌ ‌Biosolids‌ ‌generated‌ ‌from‌‌the‌‌county’s‌‌WWTPs‌‌are‌‌the‌‌primary‌‌feedstock‌‌for‌‌                         

pyrolysis‌ ‌(purple‌ ‌flow).‌ ‌Some‌ ‌char‌ ‌output‌ ‌is‌ ‌applied‌ ‌to‌ ‌the‌ ‌digestion‌ ‌and‌ ‌potential‌ ‌compost‌‌                           

processes‌‌with‌‌the‌‌majority‌‌is‌‌sold‌‌to‌‌the‌‌local‌‌market‌‌(black‌‌flows).‌ ‌Heat‌‌from‌‌the‌‌incinerator‌‌and‌‌                                 

the‌ ‌pyrolysis‌ ‌process‌ ‌could‌ ‌be‌ ‌applied‌ ‌to‌ ‌drying‌ ‌imported‌ ‌biosolids‌ ‌and‌ ‌increase‌ ‌overall‌ ‌system‌‌                           

efficiency‌ ‌(red‌‌flows).‌ ‌Another‌‌option‌‌is‌‌to‌‌apply‌‌this‌‌heat‌‌to‌‌an‌‌on-site‌‌innovative‌‌heat‌‌application‌‌                               

that‌ ‌would‌ ‌upcycle‌ ‌products‌‌for‌‌and‌‌contribute‌‌to‌‌a‌‌local‌‌circular‌‌economy‌‌initiative.‌ ‌For‌‌instance,‌‌                             

there‌‌may‌‌be‌‌an‌‌opportunity‌‌to‌‌introduce‌‌a‌‌plastics‌‌shredding‌‌and‌‌drying‌‌process‌‌for‌‌manufacturing‌‌                             

plastics‌‌into‌‌new‌‌products.‌ ‌According‌‌to‌‌one‌‌equipment‌‌manufacturer,‌‌third-party‌‌companies‌‌would‌‌                       

be‌ ‌very‌ ‌interested‌ ‌in‌ ‌operating‌ ‌this‌ ‌aspect‌ ‌and‌ ‌bringing‌ ‌this‌ ‌technology‌ ‌to‌ ‌the‌ ‌Hudson‌ ‌Valley.‌ ‌                             

Initiatives‌ ‌like‌ ‌this‌ ‌would‌ ‌increase‌ ‌job‌ ‌opportunities‌ ‌for‌ ‌the‌ ‌region‌ ‌and‌ ‌be‌ ‌able‌ ‌to‌ ‌build‌ ‌upon‌ ‌the‌‌                                 

system‌ ‌proposal‌ ‌which‌ ‌has‌‌been‌‌presented.‌ ‌Therefore,‌‌this‌‌foundation‌‌serves‌‌an‌‌effective‌‌role‌‌at‌‌                           

inspiring‌ ‌new‌ ‌solutions‌ ‌for‌ ‌the‌ ‌region‌ ‌and‌ ‌creating‌ ‌new‌ ‌economic‌ ‌opportunities‌ ‌for‌ ‌the‌ ‌area.‌ ‌ 

‌ 
SYSTEM‌ ‌9:‌ ‌‌Proposal‌ ‌For‌ ‌Dutchess‌ ‌County‌ ‌Resource‌ ‌Recovery‌ ‌Agency‌ ‌ 
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‌ 
The‌ ‌NYS‌ ‌‌DEC‌ ‌Commissioner‌ ‌Policy‌ ‌29‌ ‌on‌ ‌Environmental‌ ‌Justice‌ ‌and‌ ‌Permitting‌ ‌(CP-29)‌‌                       

recognizes‌ ‌the‌ ‌City‌ ‌Of‌ ‌Poughkeepsie‌ ‌as‌ ‌an‌ ‌environmental‌ ‌justice‌ ‌region‌ ‌as‌ ‌well‌ ‌as‌ ‌the‌ ‌nearby‌‌                             

Village‌ ‌of‌ ‌Wappingers‌ ‌Falls.‌ ‌FIGURES‌ ‌9J‌ ‌&‌ ‌9K‌ ‌are‌ ‌sourced‌ ‌from‌ ‌the‌ ‌state‌ ‌and‌ ‌reveal‌ ‌the‌‌                               

expansiveness‌ ‌of‌ ‌this‌ ‌particular‌ ‌region‌ ‌which‌ ‌is‌ ‌designated‌ ‌with‌ ‌the‌ ‌color‌ ‌purple.‌ ‌FIGURE‌ ‌9J‌‌                           

reveals‌‌the‌‌span‌‌of‌‌this‌‌area‌‌relative‌‌to‌‌the‌‌Dutchess‌‌and‌‌Ulster‌‌Counties,‌‌while‌‌FIGURE‌‌9K‌‌offers‌‌                                 

a‌ ‌much‌ ‌higher‌ ‌resolution‌ ‌and‌ ‌closer‌ ‌view‌ ‌of‌ ‌the‌ ‌same‌ ‌area.‌ ‌Implementing‌ ‌a‌ ‌circular‌ ‌economy‌‌                             

initiative‌ ‌at‌ ‌this‌‌Dutchess‌‌location‌‌therefore‌‌offers‌‌an‌‌opportunity‌‌to‌‌introduce‌‌investments‌‌into‌‌this‌‌                           

area‌‌that‌‌would‌‌be‌‌accessible‌‌by‌‌the‌‌local‌‌communities.‌ ‌Corresponding‌‌educational‌‌initiatives‌‌can‌‌                         

be‌ ‌designed‌ ‌and‌ ‌‌executed‌ ‌to‌ ‌build‌ ‌capacity‌ ‌with‌ ‌the‌ ‌local‌ ‌residents‌ ‌and‌ ‌reveal‌ ‌the‌ ‌benefits‌ ‌of‌ ‌a‌‌                                 

regenerative‌ ‌production‌ ‌cycle.‌ ‌In‌ ‌addition,‌ ‌a‌ ‌system‌ ‌of‌ ‌this‌ ‌design‌ ‌would‌ ‌allow‌ ‌for‌ ‌waste‌ ‌to‌ ‌be‌‌                               

reclassified‌ ‌as‌ ‌beneficial‌ ‌use‌ ‌material‌ ‌and‌ ‌become‌ ‌maintained‌ ‌within‌‌the‌‌community.‌ ‌Renewable‌‌                       

energy‌‌in‌‌the‌‌form‌‌of‌‌electricity‌‌could‌‌be‌‌applied‌‌to‌‌the‌‌treatment‌‌plant‌‌and‌‌local‌‌electric‌‌grid‌‌while‌‌                                   

excess‌ ‌byproduct‌ ‌materials‌‌could‌‌be‌‌sold‌‌as‌‌a‌‌community‌‌export‌‌and‌‌generate‌‌additional‌‌revenue‌‌                           

for‌‌these‌‌municipalities.‌ ‌‌Building‌‌working‌‌relationships‌‌among‌‌many‌‌stakeholders‌‌is‌‌key‌‌to‌‌creating‌‌                         

long-standing‌ ‌and‌ ‌resilient‌ ‌business‌ ‌models‌ ‌that‌ ‌offer‌ ‌the‌ ‌greatest‌ ‌community‌ ‌impacts‌ ‌and‌ ‌skill‌‌                         

development‌ ‌of‌ ‌the‌ ‌local‌ ‌citizen‌ ‌workforce.‌ ‌ 

FIGURE‌ ‌9J:‌ ‌‌Dutchess‌ ‌County‌ ‌Env.‌ ‌Justice‌ FIGURE‌ ‌9K:‌ ‌‌Poughkeepsie‌ ‌Env.‌ ‌Justice‌ ‌ 

TABLE‌ ‌9E‌ ‌lists‌ ‌a‌ ‌variety‌ ‌of‌ ‌‘general’‌‌stakeholders‌‌relevant‌‌to‌‌all‌‌10‌‌Hudson‌‌Valley‌‌Biogas‌‌system‌‌                               

proposals.‌ ‌This‌ ‌includes‌ ‌the‌ ‌NYS‌ ‌DEC‌ ‌with‌ ‌its‌ ‌respective‌ ‌divisions,‌ ‌a‌ ‌variety‌ ‌of‌ ‌research‌ ‌&‌‌                             

education‌ ‌institutions,‌ ‌select‌ ‌regional‌ ‌organizations,‌ ‌and‌ ‌several‌ ‌professional‌ ‌associations.‌ ‌                 

‘Specific’‌ ‌stakeholders‌ ‌to‌ ‌this‌ ‌project‌ ‌include‌ ‌the‌ ‌local‌ ‌land‌ ‌conservancies‌ ‌and‌ ‌land‌ ‌trust,‌ ‌the‌‌                           

county’s‌‌Cornell‌‌Cooperative‌‌Extension,‌‌higher‌‌educational‌‌institutions‌‌within‌‌a‌‌25-mile‌‌radius‌‌of‌‌the‌‌                         

facility,‌‌and‌‌some‌‌additional‌‌regional‌‌organizations.‌ ‌Due‌‌to‌‌the‌‌great‌‌potential‌‌for‌‌the‌‌invasive‌‌water‌                             

chestnut‌ ‌to‌ ‌be‌ ‌used‌ ‌as‌ ‌a‌ ‌feedstock‌ ‌at‌ ‌this‌ ‌site‌ ‌location,‌ ‌some‌ ‌of‌ ‌the‌ ‌‘specific’‌ ‌organizations‌‌also‌‌                                 

include‌ ‌PRISM,‌ ‌Scenic‌ ‌Hudson,‌ ‌and‌ ‌the‌ ‌Hudson‌ ‌River‌ ‌Watershed‌ ‌Alliance.‌ ‌These‌ ‌groups‌ ‌are‌‌                         

therefore‌ ‌in‌ ‌common‌ ‌with‌ ‌the‌ ‌other‌ ‌proposals‌ ‌which‌ ‌have‌ ‌the‌ ‌potential‌ ‌to‌ ‌utilize‌ ‌this‌ ‌same‌‌                             

feedstock.‌ ‌In‌ ‌order‌ ‌to‌ ‌maximize‌ ‌community‌ ‌and‌ ‌regional‌ ‌benefit,‌ ‌each‌ ‌of‌ ‌these‌ ‌organizations‌‌                         

should‌ ‌be‌ ‌contacted‌ ‌and‌ ‌coordinated‌ ‌to‌ ‌form‌ ‌a‌ ‌network‌ ‌of‌ ‌support‌ ‌and‌ ‌oversight.‌ ‌This‌‌mentality‌‌                             

and‌ ‌creative‌ ‌system‌ ‌design‌ ‌is‌ ‌necessary‌ ‌to‌ ‌transition‌ ‌to‌ ‌a‌ ‌low‌ ‌carbon‌ ‌future.‌ ‌ 
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TABLE‌ ‌9E:‌‌ ‌Proposal‌ ‌9‌ ‌Stakeholders‌ ‌ 
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GENERAL‌ ‌  SPECIFIC‌ ‌ 

New‌ ‌York‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation:‌ ‌ 
     ‌‌Division‌ ‌of‌ ‌Materials‌ ‌Management‌ ‌ 
     ‌‌Climate‌ ‌Change‌ ‌ 
     ‌‌Invasive‌ ‌Species‌ ‌Council‌ ‌&‌ ‌Advisory‌ ‌Committee‌ ‌ 
‌ 

US‌ ‌Army‌ ‌Corps‌ ‌of‌ ‌Engineers‌ ‌(USACE)‌ ‌ 
‌ 

Research‌ ‌&‌ ‌Educational‌ ‌Institutions:‌ ‌ 
     ‌‌NYS‌ ‌Pollution‌ ‌Prevention‌ ‌Institute‌ ‌(NYSP2I)‌ ‌ 
     ‌‌NYS‌ ‌Energy‌ ‌Research‌ ‌&‌ ‌Development‌ ‌Authority‌ ‌(NYSERDA)‌ ‌ 
     ‌‌Cornell‌ ‌Waste‌ ‌Management‌ ‌Institute‌ ‌(Cornell‌ ‌University)‌ ‌ 
     ‌‌C-Change‌ ‌(Iowa‌ ‌State‌ ‌University)‌ ‌ 
     ‌‌Ithaka‌ ‌Institute‌ ‌for‌ ‌carbon‌ ‌intelligence‌ ‌ 
     ‌‌Cary‌ ‌Institute‌ ‌ 
‌ 

Regional‌ ‌Organizations:‌ ‌ 
     ‌‌Sustainable‌ ‌Hudson‌ ‌Valley‌ ‌ 
     ‌‌Hudson‌ ‌Valley‌ ‌Regional‌ ‌Council‌ ‌ 
‌ 

Associations:‌ ‌ 
     ‌‌American‌ ‌Biogas‌ ‌Council‌ ‌ 
     ‌‌International‌ ‌Biochar‌ ‌Initiative‌ ‌ 
     ‌‌World‌ ‌Biogas‌ ‌Association‌ ‌ 

‌ ‌   
‌ 
‌ ‌   
‌ ‌  
‌ 

‌ ‌   
‌ 

‌ ‌   
‌ 

‌ ‌   

New‌ ‌York‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation:‌ ‌ 
     ‌‌Region‌ ‌3‌ ‌Environmental‌ ‌Permits‌ ‌ 
Partnerships‌ ‌for‌ ‌Regional‌ ‌Invasive‌ ‌Species‌ ‌Management:‌ ‌ 
     ‌‌Capital‌ ‌Region‌ ‌PRISM‌ ‌ 
     ‌‌Lower‌ ‌Hudson‌ ‌PRISM‌ ‌ 
     ‌‌St‌ ‌Lawrence‌‌ ‌Eastern‌ ‌Lake‌ ‌Ontario‌ ‌(‌SLELO)‌ ‌PRISM‌‌ ‌  
     ‌‌New‌ ‌York-New‌ ‌Jersey‌ ‌Trail‌ ‌Conference‌ ‌ 
‌ 

Host‌ ‌Facility:‌ ‌ 
     ‌‌Dutchess‌ ‌County‌ ‌Resource‌ ‌Recovery‌ ‌Agency‌ ‌ 

‌ 
Land‌ ‌Conservancy‌ ‌Groups‌ ‌(Land‌ ‌Trusts):‌ ‌ 
     ‌‌Columbia‌ ‌Land‌ ‌Conservancy‌ ‌ 
     ‌‌Dutchess‌ ‌Land‌ ‌Conservancy‌ ‌ 
     ‌‌Hudson‌ ‌Highlands‌ ‌Land‌ ‌Trust‌ ‌ 
     ‌‌Stony‌ ‌Kill‌ ‌Foundation‌ ‌ 
‌ 

Cornell‌ ‌Cooperative‌ ‌Extension(s):‌ ‌ 
     ‌‌Dutchess‌ ‌County‌ ‌ ‌   
‌ 

Universities‌ ‌(Colleges):‌ ‌ 
     ‌‌Vassar‌ ‌College‌ ‌ 
     ‌‌Dutchess‌ ‌County‌ ‌Community‌ ‌College‌ ‌ 
     ‌‌Marist‌ ‌College‌ ‌ 
     ‌‌The‌ ‌Culinary‌ ‌Institute‌ ‌of‌ ‌America‌ ‌ 

‌ ‌   
Concentrated‌ ‌Animal‌ ‌Feeding:‌ ‌ 
‌ 

Regional‌ ‌Organizations:‌ ‌ 
     ‌‌Beacon‌ ‌Institute‌ ‌for‌ ‌Rivers‌ ‌&‌ ‌Estuaries‌ ‌(Clarkson‌ ‌University)‌ ‌ 
     ‌‌Hudsonia‌ ‌(Bard‌ ‌College)‌ ‌ 
     ‌‌Hudson‌ ‌River‌ ‌Sloop‌ ‌Clearwater‌ ‌ 
     ‌‌Hudson‌ ‌River‌ ‌Watershed‌ ‌Alliance‌ ‌ 
     ‌‌Scenic‌ ‌Hudson‌ ‌ 

https://www.dec.ny.gov/
https://www.dec.ny.gov/chemical/97463.html
https://www.dec.ny.gov/energy/44992.html#:~:text=DEC's%20Office%20of%20Climate%20Change,options%20for%20all%20New%20Yorkers.&text=Promote%20and%20facilitate%20investment%20in,green%20jobs%20in%20New%20York.
https://www.dec.ny.gov/animals/6989.html
https://www.usace.army.mil/
https://www.rit.edu/affiliate/nysp2i/
https://www.nyserda.ny.gov/
http://cwmi.css.cornell.edu/index.html
https://cchange.research.iastate.edu/
http://www.ithaka-institut.org/en/home
https://www.caryinstitute.org/
http://sustainhv.org/
https://hudsonvalleyregionalcouncil.org/
https://americanbiogascouncil.org/
https://biochar-international.org/
https://www.worldbiogasassociation.org/
https://www.dec.ny.gov/
https://www.dec.ny.gov/permits/79144.html
https://www.dec.ny.gov/animals/47433.html
https://www.capitalregionprism.org/
https://www.lhprism.org/
https://www.sleloinvasives.org/
https://www.sleloinvasives.org/
https://www.nynjtc.org/
http://dcrra.org/
https://clctrust.org/
https://dutchessland.org/about-us/
https://www.hhlt.org/
http://stonykill.org/
http://ccedutchess.org/
https://www.vassar.edu/
https://www.sunydutchess.edu/
https://www.marist.edu/
https://www.ciachef.edu/
https://www.clarkson.edu/academics/beacon
https://hudsonia.org/
https://www.clearwater.org/
https://hudsonwatershed.org/mission/
https://www.scenichudson.org/


‌ 

Proposal‌ ‌10:‌ ‌Town‌ ‌Of‌ ‌Colonie‌ ‌Landfill‌ ‌ 
Cohoes‌ ‌has‌ ‌a‌ ‌population‌ ‌of‌ ‌approximately‌ ‌17,000‌ ‌inhabitants‌ ‌(2019‌ ‌US‌ ‌Census‌ ‌Bureau).‌ ‌It‌ ‌is‌‌                           

located‌ ‌in‌ ‌Albany‌ ‌County‌ ‌along‌ ‌the‌ ‌Mohawk‌ ‌River‌ ‌and‌ ‌hosts‌ ‌the‌ ‌‌Town‌ ‌Of‌ ‌Colonie‌ ‌Landfill‌.‌ ‌In‌‌                               

FIGURE‌‌10A,‌‌the‌‌pink‌‌marker‌‌shows‌‌the‌‌satellite‌‌view‌‌of‌‌this‌‌site‌‌which‌‌is‌‌situated‌‌off‌‌of‌‌Route‌‌9‌‌on‌‌                                       

a‌‌peninsula‌‌surrounded‌‌by‌‌the‌‌river‌‌and‌‌adjacent‌‌Erie‌‌Canal.‌ ‌It‌‌is‌‌approximately‌‌9‌‌miles‌‌northwest‌‌                               

of‌‌Troy‌‌(population‌‌~49,000)‌‌and‌‌11‌‌miles‌‌north‌‌of‌‌the‌‌city‌‌of‌‌Albany,‌‌the‌‌state’s‌‌capital‌‌(population‌‌                                 

~96,000).‌ ‌The‌ ‌landfill‌ ‌is‌ ‌operated‌ ‌by‌ ‌Capital‌ ‌Region‌ ‌Landfills,‌ ‌Inc‌ ‌and‌ ‌accepts‌ ‌waste‌ ‌generated‌‌                           

from‌ ‌the‌ ‌surrounding‌ ‌communities‌ ‌allowing‌ ‌removal‌ ‌costs‌ ‌to‌ ‌remain‌ ‌low‌ ‌for‌ ‌the‌ ‌entire‌ ‌area.‌ ‌                           

Collection‌‌occurs‌‌through‌‌the‌‌use‌‌of‌‌their‌‌‌Department‌‌Of‌‌Public‌‌Works‌‌crews‌‌as‌‌well‌‌as‌‌third‌‌party‌‌                                 

markets‌ ‌for‌ ‌the‌ ‌management‌ ‌of‌ ‌recyclable‌ ‌materials‌ ‌emanating‌ ‌from‌ ‌within‌ ‌the‌ ‌city.‌ ‌While‌ ‌a‌‌                           

2006-07‌‌plan‌‌determined‌‌that‌‌the‌‌landfill‌‌would‌‌reach‌‌capacity‌‌in‌‌2018‌‌and‌‌cause‌‌all‌‌operations‌‌to‌‌                               

cease,‌‌the‌‌NYS‌‌DEC‌‌recently‌‌granted‌‌an‌‌approval‌‌for‌‌the‌‌development‌‌of‌‌an‌‌additional‌‌area‌‌which‌‌                               

would‌‌extend‌‌the‌‌lifespan‌‌by‌‌20-years.‌ ‌A‌‌pumping‌‌system‌‌is‌‌used‌‌to‌‌collect‌‌and‌‌transport‌‌leachate‌‌                               

to‌ ‌the‌ ‌Town‌ ‌Of‌ ‌Colonie‌ ‌sanitary‌ ‌sewer‌ ‌system‌ ‌which‌ ‌flows‌ ‌to‌ ‌the‌ ‌Mohawk‌ ‌View‌ ‌Wastewater‌‌                             

Treatment‌‌Plant.‌ ‌This‌‌landfill’s‌‌position‌‌relative‌‌to‌‌the‌‌surrounding‌‌cities,‌‌existing‌‌infrastructure,‌‌and‌‌                         

industrial‌ ‌character‌ ‌make‌ ‌it‌ ‌an‌ ‌ideal‌ ‌place‌ ‌to‌‌expand‌‌biogas‌‌production‌‌capacity‌‌and‌‌implement‌‌a‌‌                             

circular‌ ‌economy‌ ‌production‌ ‌cycle‌ ‌that‌ ‌can‌ ‌upcycle‌ ‌locally‌ ‌available‌ ‌organic‌ ‌material.‌ ‌ 

‌ 
FIGURE‌ ‌10A:‌ ‌‌Proposal‌ ‌10‌ ‌Mapped‌ ‌Feedstocks‌ FIGURE‌ ‌10B:‌ ‌‌Colonie‌ ‌Solid‌ ‌Waste‌ ‌Landfill‌ ‌ 

Town‌ ‌Of‌ ‌Colonie‌ ‌Landfill‌ ‌(FIGURE‌ ‌10B)‌ ‌currently‌ ‌captures‌ ‌the‌ ‌landfill‌ ‌biogas‌ ‌generated‌ ‌by‌ ‌the‌‌                           

decomposing‌ ‌organic‌ ‌matter‌ ‌and‌ ‌converts‌ ‌this‌ ‌to‌ ‌electrical‌‌power.‌ ‌The‌‌methane‌‌content‌‌tends‌‌to‌‌                           

remain‌ ‌between‌ ‌48-‌‌and‌‌52%.‌ ‌In‌‌2005-06,‌‌four‌‌1,600‌‌kW‌‌generators‌‌were‌‌installed‌‌by‌‌Innovative‌‌                             

Energy‌ ‌System‌ ‌Inc,‌ ‌and,‌ ‌today,‌ ‌this‌ ‌infrastructure‌ ‌is‌ ‌owned‌ ‌and‌ ‌operated‌ ‌by‌ ‌‌Aria‌ ‌Energy‌.‌ ‌Each‌‌                             

engine‌ ‌is‌ ‌designed‌ ‌to‌‌accept‌‌500-600‌‌scfm‌‌of‌‌biogas‌‌per‌‌day,‌‌and,‌‌typically,‌‌only‌‌three‌‌of‌‌the‌‌four‌‌                                   

engines‌ ‌are‌ ‌in‌ ‌operation.‌ ‌Therefore,‌ ‌the‌ ‌aggregate‌ ‌daily‌ ‌total‌ ‌is‌ ‌an‌ ‌intake‌ ‌between‌ ‌1,500-1,800‌‌                           

scfm.‌ ‌This‌‌equates‌‌to‌‌~100‌‌to‌‌110‌‌MW‌‌generated‌‌per‌‌day.‌ ‌All‌‌of‌‌this‌‌electricity‌‌is‌‌sold‌‌back‌‌to‌‌the‌‌                                       

utility‌‌and‌‌distributed‌‌on‌‌the‌‌local‌‌power‌‌grid‌‌with‌‌an‌‌equivalent‌‌amount‌‌equal‌‌to‌‌the‌‌consumption‌‌of‌‌                                 

~3,000‌ ‌homes.‌ ‌Aria‌ ‌Energy‌ ‌has‌‌expressed‌‌interest‌‌in‌‌converting‌‌this‌‌system‌‌to‌‌an‌‌RNG‌‌upgrade‌‌                             

facility‌ ‌for‌ ‌pipeline‌ ‌injection,‌ ‌however,‌ ‌there‌ ‌are‌ ‌no‌ ‌plans‌ ‌at‌ ‌this‌ ‌time‌ ‌to‌ ‌pursue‌ ‌this‌ ‌technology‌ ‌shift.‌ ‌ 
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‌ 
TABLE‌‌10A‌‌identifies‌‌the‌‌associated‌‌industrial‌‌and‌‌commercial‌‌site‌‌activities.‌ ‌Food‌‌waste‌‌organics‌‌                         

are‌‌not‌‌currently‌‌processed‌‌here,‌‌but‌‌an‌‌anaerobic‌‌treatment‌‌method‌‌is‌‌being‌‌proposed‌‌due‌‌to‌‌the‌‌                               

close‌ ‌proximity‌ ‌of‌ ‌several‌ ‌high‌ ‌population‌ ‌areas.‌ ‌This‌ ‌site‌ ‌also‌ ‌hosts‌ ‌the‌ ‌Town‌ ‌Of‌ ‌Colonie‌ ‌Yard‌‌                               

Waste‌ ‌Composting‌ ‌Facility‌ ‌which‌ ‌is‌ ‌owned‌ ‌by‌ ‌the‌ ‌local‌ ‌government.‌ ‌The‌‌major‌‌feedstock‌‌to‌‌this‌‌                             

operation‌ ‌is‌ ‌yard‌ ‌waste‌ ‌which‌ ‌includes‌ ‌leaves,‌ ‌grass,‌ ‌brush‌ ‌&‌ ‌branches,‌ ‌logs,‌‌stumps,‌‌and‌‌other‌‌                             

wood‌ ‌(Cornell‌ ‌WMI‌‌survey).‌ ‌Additional‌‌operations‌‌permitted‌‌at‌‌this‌‌site‌‌include‌‌material‌‌recycling,‌‌                         

and‌ ‌these‌ ‌respective‌ ‌categories‌ ‌are‌ ‌colored‌ ‌‘green’‌ ‌on‌ ‌both‌ ‌TABLES‌ ‌10A‌ ‌and‌ ‌TABLE‌ ‌10B.‌ ‌ 

TABLE‌ ‌10A:‌ ‌‌Proposal‌ ‌10‌ ‌Commercial‌ ‌Activities‌ ‌ 

The‌ ‌Mohawk‌ ‌River‌ ‌and‌ ‌integrated‌ ‌Erie‌ ‌Canal‌ ‌waterway‌ ‌are‌ ‌inundated‌ ‌with‌ ‌the‌ ‌aquatic‌ ‌invasive‌‌                           

water‌ ‌chestnut.‌ ‌The‌ ‌degree‌ ‌of‌ ‌this‌ ‌infestation‌ ‌is‌ ‌easily‌ ‌recognizable‌ ‌from‌ ‌FIGURE‌ ‌10C‌ ‌which‌‌                           

depicts‌ ‌a‌ ‌computer‌ ‌generated‌ ‌satellite‌ ‌image‌‌of‌‌the‌‌peninsula.‌ ‌The‌‌bright‌‌green‌‌around‌‌this‌‌area‌‌                             

indicates‌‌the‌‌pervasiveness‌‌of‌‌this‌‌destructive‌‌plant.‌ ‌However,‌‌herein‌‌lies‌‌an‌‌opportunity‌‌to‌‌extract‌‌                           

this‌ ‌biomass‌ ‌and‌ ‌use‌‌it‌‌as‌‌a‌‌feedstock‌‌for‌‌biogas‌‌production.‌ ‌The‌‌‌Albany‌‌Marine‌‌Service‌‌Marina‌,‌‌                               

established‌‌in‌‌1972,‌‌is‌‌positioned‌‌along‌‌the‌‌northeastern‌‌part‌‌of‌‌this‌‌peninsula‌‌and‌‌an‌‌area‌‌estimate‌‌                               

through‌ ‌Google’s‌ ‌measurement‌ ‌tools‌ ‌indicates‌ ‌that‌ ‌there‌ ‌are‌ ‌roughly‌ ‌75-acres‌ ‌of‌ ‌coverage‌ ‌here.‌ ‌                         

Meanwhile,‌‌the‌‌northwest‌‌side‌‌of‌‌the‌‌peninsula‌‌(FIGURE‌‌10D)‌‌has‌‌an‌‌infestation‌‌that‌‌covers‌‌more‌‌                             

than‌ ‌40-acres‌ ‌and‌ ‌is‌ ‌mostly‌ ‌along‌ ‌the‌ ‌Erie‌ ‌Canal‌ ‌corridor.‌ ‌As‌ ‌a‌ ‌result‌ ‌of‌ ‌this‌‌plant’s‌‌decades‌‌of‌‌                                   

establishment‌‌and‌‌growth,‌‌this‌‌waterway‌‌has‌‌become‌‌unusable‌‌for‌‌recreation‌‌and‌‌local‌‌biodiversity‌‌                         
is‌ ‌greatly‌ ‌diminished.‌  ‌Thick‌ ‌growth‌ ‌and‌ ‌sediment‌ ‌accumulation‌ ‌also‌ ‌contribute‌ ‌to‌ ‌this‌ ‌destruction.‌ 

‌ 
FIGURE‌ ‌10C:‌ ‌‌Albany‌ ‌Marine‌ ‌Service‌ ‌Marina‌ FIGURE‌ ‌10D:‌ ‌Peninsula’s‌ ‌‌Northwest‌ ‌Area‌ ‌ 

On‌‌the‌‌opposite‌‌bank‌‌of‌‌the‌‌Mohawk,‌‌the‌‌‌Crescent‌‌Boat‌‌Club‌,‌‌in‌‌Clifton‌‌Park‌‌/‌‌Halfmoon,‌‌NY,‌‌is‌‌also‌‌                                     

plagued‌ ‌by‌ ‌this‌ ‌plant.‌ ‌(By‌ ‌water,‌ ‌it‌ ‌is‌ ‌located‌ ‌between‌ ‌Erie‌ ‌Canal‌ ‌Lock‌ ‌6‌ ‌and‌ ‌7,‌ ‌approximately‌‌                                 

midway‌ ‌between‌ ‌Interstate‌ ‌87,‌ ‌Twin‌ ‌Bridges,‌ ‌and‌ ‌State‌ ‌Route‌ ‌9.)‌ ‌This‌ ‌private‌ ‌club,‌ ‌shown‌ ‌in‌‌                             

FIGURE‌‌10E,‌‌has‌‌a‌‌water‌‌chestnut‌‌harvester‌‌which‌‌they‌‌use‌‌on‌‌an‌‌annual‌‌basis‌‌to‌‌clear‌‌their‌‌boat‌‌                                   

area.‌  ‌This‌ ‌extracted‌ ‌material‌ ‌can‌ ‌be‌ ‌integrated‌ ‌for‌ ‌co-digestion‌ ‌with‌ ‌the‌ ‌proposed‌ ‌biogas‌ ‌operation.‌ ‌ 
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https://albanymarine.wixsite.com/mysite
https://www.crescentboatclub.com/


‌ 
In‌ ‌addition‌ ‌to‌ ‌the‌ ‌100+‌‌acres‌‌of‌‌harvestable‌‌water‌‌chestnut‌‌around‌‌the‌‌peninsula,‌‌other‌‌areas‌‌like‌‌                               

the‌‌7.5-acres‌‌at‌‌the‌‌Crescent‌‌Boat‌‌Club‌‌and‌‌the‌‌4-acres‌‌at‌‌the‌‌Flightlock‌‌Rd‌‌Boat‌‌Launch,‌‌shown‌‌in‌‌                                   

FIGURE‌ ‌10F,‌ ‌hardly‌ ‌represent‌ ‌the‌ ‌hundreds‌ ‌of‌ ‌acres‌ ‌of‌ ‌this‌ ‌plant‌ ‌biomass‌ ‌that‌ ‌extend‌ ‌up‌ ‌this‌‌                               

valuable‌ ‌waterway‌ ‌and‌ ‌‌National‌ ‌Heritage‌ ‌Corridor‌.‌ ‌This‌ ‌represents‌ ‌an‌ ‌extremely‌ ‌significant‌‌                     

opportunity‌ ‌to‌ ‌generate‌ ‌electricity‌ ‌from‌ ‌a‌ ‌locally‌ ‌available‌ ‌nuisance‌ ‌species‌ ‌while‌ ‌economically‌‌                       

incentivizing‌ ‌the‌ ‌repair‌ ‌and‌ ‌restoration‌ ‌of‌ ‌this‌ ‌valuable‌ ‌and‌ ‌historic‌ ‌waterway.‌ ‌Boats‌ ‌and‌ ‌barges‌‌                           

could‌‌effectively‌‌be‌‌used‌‌to‌‌transport‌‌the‌‌harvested‌‌material‌‌to‌‌the‌‌biogas‌‌production‌‌area‌‌and‌‌offer‌‌                               

a‌ ‌low-intensity‌ ‌carbon‌ ‌emission‌ ‌alternative‌ ‌to‌ ‌vehicle‌ ‌transport.‌ ‌ 

‌ 
FIGURE‌ ‌10E:‌ ‌‌Crescent‌ ‌Boat‌ ‌Club,‌ ‌Inc.‌ FIGURE‌ ‌10F:‌ ‌‌Flightlock‌ ‌Rd‌ ‌Boat‌ ‌Launch‌ ‌ 

Perennial‌ ‌grasses‌ ‌are‌ ‌not‌ ‌identified‌ ‌as‌ ‌an‌ ‌available‌ ‌feedstock‌‌in‌‌TABLE‌‌10B,‌‌however,‌‌it‌‌is‌‌worth‌‌                               

highlighting‌ ‌that‌ ‌the‌ ‌landfill’s‌ ‌location‌ ‌on‌ ‌the‌ ‌Mohawk‌ ‌River‌ ‌make‌ ‌this‌ ‌a‌‌very‌‌strategic‌‌site‌‌for‌‌the‌‌                                 

large-volume‌ ‌importations‌ ‌of‌ ‌this‌ ‌biomass‌ ‌to‌ ‌contribute‌ ‌to‌ ‌the‌ ‌production‌ ‌cycle‌ ‌and‌ ‌provide‌‌                         

renewable‌ ‌energy‌ ‌to‌ ‌the‌ ‌local‌ ‌residents‌ ‌and‌ ‌industries.‌ ‌This‌ ‌supply‌ ‌could‌ ‌be‌ ‌orchestrated‌ ‌at‌ ‌a‌‌                             

future‌ ‌time‌ ‌to‌ ‌facilitate‌ ‌land‌ ‌restoration‌ ‌initiatives‌‌that‌‌are‌‌up‌‌stream‌‌along‌‌the‌‌river‌‌valley‌‌in‌‌more‌‌                                 

rural‌ ‌and‌ ‌agricultural‌ ‌districts.‌ ‌Byproducts‌ ‌and‌ ‌other‌ ‌goods‌ ‌could‌ ‌then‌ ‌be‌ ‌returned‌ ‌upstream.‌ ‌                         

These‌‌grasses‌‌are‌‌typically‌‌harvested‌‌twice‌‌per‌‌year,‌‌in‌‌the‌‌early‌‌summer‌‌and‌‌fall,‌‌which‌‌would‌‌fall‌‌                                 

outside‌ ‌the‌ ‌peak‌ ‌harvesting‌ ‌time‌ ‌for‌ ‌the‌‌water‌‌chestnut‌‌in‌‌late‌‌summer.‌ ‌Therefore,‌‌a‌‌coordinated‌‌                             

supply‌ ‌of‌ ‌these‌ ‌two‌ ‌potential‌ ‌feedstock‌ ‌has‌ ‌the‌ ‌potential‌ ‌to‌ ‌supply‌ ‌a‌ ‌consistent‌ ‌and‌ ‌sustainable‌‌                             

amount‌ ‌of‌ ‌biomass‌ ‌to‌ ‌be‌ ‌used‌ ‌for‌‌almost‌‌half‌‌the‌‌year‌‌and‌‌potentially‌‌more‌‌if‌‌storage‌‌clamps‌‌are‌‌                                   

implemented‌ ‌into‌ ‌the‌ ‌supply‌ ‌chain‌ ‌management.‌  ‌This‌ ‌feedstock‌ ‌is‌ ‌therefore‌ ‌yellow‌ ‌in‌ ‌TABLE‌ ‌10B.‌ ‌ 

TABLE‌ ‌10B:‌ ‌‌Proposal‌ ‌10‌ ‌Feedstocks‌ ‌ 

According‌ ‌to‌ ‌the‌ ‌NYS‌ ‌DEC’s‌ ‌2015‌ ‌Biosolids‌ ‌Survey,‌‌the‌‌nearby‌‌Colonie‌‌WWTP‌‌has‌‌a‌‌flow‌‌of‌‌3.5‌‌                                 

million‌‌gallons‌‌per‌‌day‌‌(designed‌‌for‌‌up‌‌to‌‌6‌‌million)‌‌and‌‌generates‌‌approximately‌‌1,064‌‌dry‌‌tons‌‌of‌‌                                 

biosolids‌‌on‌‌an‌‌annual‌‌basis.‌ ‌This‌‌facility‌‌is‌‌located‌‌upstream‌‌on‌‌the‌‌Mohawk‌‌River‌‌in‌‌Latham,‌‌NY‌‌                                 

(FIGURE‌ ‌10G)‌ ‌which‌ ‌is‌ ‌about‌‌5-miles‌‌to‌‌the‌‌southwest‌‌of‌‌the‌‌landfill‌‌(almost‌‌10-miles‌‌by‌‌driving).‌ ‌                               

At‌ ‌the‌ ‌time‌ ‌of‌ ‌this‌ ‌survey,‌ ‌all‌ ‌of‌ ‌this‌ ‌biomass‌ ‌was‌ ‌going‌ ‌to‌ ‌the‌ ‌Town‌ ‌Of‌ ‌Colonie‌ ‌landfill‌ ‌and‌ ‌this‌‌                                       
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‌ 
method‌‌of‌‌management‌‌is‌‌still‌‌being‌‌employed‌‌today.‌ ‌Since‌‌this‌‌volume‌‌is‌‌over‌‌1,000‌‌tons‌‌per‌‌year,‌‌                                 

a‌ ‌biosolids‌ ‌pyrolysis‌ ‌solution‌ ‌would‌ ‌be‌ ‌appropriate‌ ‌for‌ ‌on-site‌ ‌installation‌ ‌to‌ ‌accompany‌ ‌the‌‌                         

proposed‌‌biogas‌‌infrastructure.‌ ‌These‌‌biosolids‌‌are‌‌treated‌‌through‌‌aerobic‌‌digestion,‌‌and‌‌because‌‌                       

there‌‌is‌‌a‌‌belt‌‌filter‌‌press‌‌in‌‌place‌‌for‌‌dewatering,‌‌this‌‌technology‌‌would‌‌be‌‌able‌‌to‌‌exploit‌‌additional‌‌                                   

energy‌ ‌efficiency‌ ‌as‌ ‌a‌ ‌result‌ ‌of‌ ‌the‌ ‌removed‌ ‌water‌ ‌content.‌ ‌Due‌ ‌to‌ ‌the‌ ‌large‌ ‌volume‌ ‌of‌ ‌wood‌‌                                 

materials‌‌that‌‌enter‌‌the‌Town‌‌Of‌‌Colonie‌‌Yard‌‌Waste‌‌Composting‌‌Facility,‌‌a‌‌wood‌‌pyrolysis‌‌system‌‌                             

could‌ ‌also‌ ‌be‌ ‌considered‌ ‌to‌ ‌be‌ ‌set‌ ‌up‌ ‌parallel‌ ‌to‌ ‌this‌ ‌proposed‌ ‌biosolids‌ ‌management‌ ‌stream.‌ ‌                             

These‌‌feedstocks‌‌are‌‌therefore‌‌identified‌‌with‌‌the‌‌color‌‌‘green’‌ ‌in‌‌TABLE‌‌10C‌‌along‌‌with‌‌‘pyrolysis‌‌                             

&‌ ‌biochar’‌ ‌represented‌ ‌with‌ ‌the‌ ‌color‌ ‌‘yellow.’‌ ‌             

An‌ ‌installation‌ ‌with‌ ‌this‌‌capacity‌‌could‌‌generate‌‌             

excess‌ ‌heat‌ ‌which‌ ‌can‌ ‌be‌ ‌applied‌ ‌to‌ ‌an‌‌               

innovative‌ ‌on-site‌ ‌technology.‌ ‌Aria‌ ‌Energy‌ ‌can‌‌           

explore‌ ‌the‌ ‌implementation‌ ‌of‌ ‌a‌ ‌CO2‌ ‌capture‌‌             

technology‌ ‌to‌ ‌collect‌ ‌this‌ ‌gas‌ ‌that‌ ‌is‌ ‌produced‌‌               

from‌ ‌their‌ ‌generators.‌ ‌There‌ ‌is‌ ‌a‌ ‌market‌ ‌need‌‌               

for‌‌this‌‌gas‌‌with‌‌various‌‌industries‌‌and‌‌there‌‌are‌‌                 

manufacturers‌ ‌which‌ ‌provide‌ ‌solutions‌ ‌that‌ ‌are‌‌           

capable‌‌of‌‌refining‌‌this‌‌gas‌‌with‌‌a‌‌purity‌‌that‌‌can‌‌                   

be‌ ‌applied‌ ‌to‌ ‌the‌ ‌food‌ ‌and‌ ‌beverage‌ ‌industry.‌  ‌‌FIGURE‌ ‌10G:‌ ‌‌Colonie‌ ‌WWTP‌ ‌ 

TABLE‌ ‌10C:‌ ‌‌Proposal‌ ‌10‌ ‌Pyrolysis‌ ‌Potential‌ ‌ 

There‌‌appears‌‌to‌‌be‌‌sufficient‌‌space‌‌at‌‌the‌‌landfill‌‌to‌‌employ‌‌both‌‌anaerobic‌‌digestion‌‌and‌‌pyrolysis‌‌                               

technologies.‌ ‌FIGURE‌‌10H‌‌shows‌‌a‌‌large‌‌staging‌‌area‌‌on‌‌the‌‌left‌‌that‌‌is‌‌approximately‌‌3.5-acres.‌ ‌                             

This‌‌is‌‌adjacent‌‌to‌‌the‌‌yard‌‌waste‌‌compost‌‌piles‌‌on‌‌the‌‌right‌‌of‌‌the‌‌image,‌‌so‌‌this‌‌location‌‌could‌‌be‌‌                                       

convenient‌‌for‌‌installation‌‌of‌‌the‌‌proposed‌‌system.‌ ‌Alternatively,‌‌for‌‌the‌‌purpose‌‌of‌‌integrating‌‌with‌‌                           

existing‌ ‌infrastructures,‌ ‌it‌ ‌might‌ ‌be‌ ‌more‌ ‌conducive‌ ‌to‌ ‌choose‌ ‌a‌ ‌space‌ ‌around‌ ‌the‌ ‌existing‌ ‌buildings,‌ ‌ 

‌ 
FIGURE‌ ‌10H:‌ ‌‌Staging‌ ‌&‌ ‌Compost‌ ‌Area‌ FIGURE‌ ‌10I:‌ ‌‌Landfill‌ ‌Building‌ ‌Facilities‌ ‌ 

‌  CIRCULAR‌ ‌BIOGAS‌ ‌SYSTEMS‌ ‌FOR‌ ‌NEW‌ ‌YORK’S‌ ‌GREATER‌ ‌HUDSON‌ ‌VALLEY‌ ‌|‌ ‌SEPTEMBER‌ ‌2021‌ 95‌ ‌ 

Pyrolysis‌ ‌&‌ ‌biochar‌ ‌ 

Biosolids‌ ‌  Wood‌ ‌waste‌ ‌  Heat‌ ‌need‌ ‌ 



‌ 
shown‌ ‌in‌ ‌FIGURE‌ ‌10I,‌ ‌near‌ ‌the‌ ‌main‌ ‌entrance‌ ‌of‌ ‌the‌ ‌landfill.‌ ‌However,‌ ‌upon‌ ‌consideration‌ ‌of‌‌                             

capturing‌ ‌the‌ ‌CO2‌ ‌produced‌ ‌from‌ ‌the‌ ‌electric‌ ‌generators,‌ ‌it‌ ‌would‌ ‌make‌ ‌the‌ ‌most‌ ‌sense‌ ‌to‌‌                             

incorporate‌ ‌an‌ ‌installation‌ ‌around‌ ‌these‌ ‌units‌ ‌which‌ ‌are‌ ‌located‌ ‌at‌‌the‌‌southeastern‌‌corner‌‌of‌‌the‌‌                             

landfill‌ ‌and‌ ‌have‌ ‌their‌ ‌own‌ ‌access‌ ‌road.‌ ‌FIGURE‌ ‌10J‌ ‌shows‌ ‌the‌ ‌building‌ ‌which‌ ‌houses‌ ‌the‌‌                             

generators‌ ‌and‌ ‌each‌ ‌of‌ ‌the‌ ‌4‌‌units‌‌can‌‌be‌‌identified‌‌protruding‌‌from‌‌the‌‌back‌‌side‌‌of‌‌the‌‌building.‌ ‌                                   

The‌‌lawn‌‌area‌‌in‌‌the‌‌foreground‌‌of‌‌the‌‌picture‌‌spans‌‌approximately‌‌1.5-acres‌‌which‌‌includes‌‌some‌‌                             

area‌ ‌along‌ ‌the‌ ‌entrance‌ ‌road.‌ ‌While‌ ‌this‌ ‌space‌ ‌may‌ ‌appear‌ ‌to‌ ‌be‌ ‌limited,‌ ‌all‌ ‌of‌ ‌the‌ ‌proposed‌‌                                 

technologies‌ ‌could‌ ‌be‌ ‌designed‌ ‌to‌ ‌fit‌ ‌within‌ ‌this‌ ‌confined‌ ‌area.‌ ‌The‌ ‌CO2‌‌capture‌‌element‌‌would‌‌                             

take‌‌up‌‌the‌‌most‌‌area,‌‌which,‌‌according‌‌to‌‌one‌‌manufacturer,‌‌would‌‌require‌‌approximately‌‌100-‌‌by‌‌                             

100-ft‌ ‌according‌ ‌to‌ ‌the‌ ‌estimated‌ ‌volume‌ ‌of‌ ‌exhaust‌ ‌gas‌ ‌produced‌ ‌by‌ ‌the‌‌generators.‌ ‌Given‌‌the‌‌                             

size‌ ‌and‌ ‌flexibility‌ ‌of‌ ‌the‌ ‌area‌ ‌around‌ ‌the‌ ‌landfill‌ ‌that‌ ‌is‌ ‌available‌ ‌for‌ ‌this‌ ‌engineering,‌ ‌all‌ ‌of‌ ‌the‌‌                                   

categories‌ ‌identified‌ ‌in‌ ‌TABLE‌ ‌10D‌ ‌are‌ ‌marked‌ ‌with‌ ‌the‌ ‌color‌ ‌‘green.’‌ ‌For‌‌example,‌‌one‌‌solution‌‌                             

may‌ ‌be‌ ‌to‌ ‌construct‌ ‌the‌ ‌proposed‌ ‌biosolids‌ ‌pyrolysis‌ ‌unit‌ ‌next‌ ‌to‌ ‌the‌ ‌generators‌ ‌while‌ ‌a‌ ‌wood‌‌                               

pyrolysis‌ ‌unit‌ ‌could‌‌be‌‌introduced‌‌at‌‌one‌‌of‌‌the‌‌other‌‌landfill’s‌‌sites.‌ ‌There‌‌is‌‌viable‌ ‌space‌‌at‌‌this‌‌                                   

location‌ ‌and‌ ‌the‌ ‌large‌ ‌variety‌ ‌of‌ ‌daily‌ ‌operations‌ ‌and‌ ‌material‌ ‌inflows‌ ‌make‌ ‌it‌ ‌an‌ ‌ideal‌ ‌place‌ ‌to‌‌                                 

introduce‌ ‌many‌ ‌circular‌ ‌economy‌ ‌initiatives‌ ‌that‌ ‌could‌ ‌bring‌ ‌more‌ ‌economic‌ ‌value‌ ‌to‌ ‌this‌ ‌site.‌ ‌ 

‌ 
FIGURE‌ ‌10J:‌ ‌‌Aria‌ ‌Energy’s‌ ‌4‌ ‌Generators‌ FIGURE‌ ‌10K:‌ ‌‌Colonie‌ ‌WWTP‌ ‌Area‌ ‌ 

Another‌ ‌option‌ ‌to‌ ‌highlight‌ ‌is‌ ‌the‌ ‌possibility‌ ‌of‌ ‌introducing‌ ‌the‌ ‌proposed‌ ‌anaerobic‌ ‌digestion‌ ‌and‌‌                           

pyrolysis‌‌technologies‌‌on‌‌site‌‌of‌‌the‌‌Colonie‌‌WWTP.‌ ‌This‌‌would‌‌involve‌‌less‌‌stakeholders‌‌and‌‌may‌‌                             

be‌ ‌more‌ ‌conducive‌‌to‌‌introducing‌‌this‌‌technology‌‌to‌‌the‌‌region.‌ ‌FIGURE‌‌10K‌‌shows‌‌an‌‌overhead‌‌                             

view‌‌of‌‌this‌‌facility‌‌and‌‌an‌‌area‌‌calculation‌‌through‌‌Google‌‌reveals‌‌that‌‌there‌‌is‌‌more‌‌than‌‌4-acres‌‌of‌‌                                   

cleared‌‌space.‌ ‌This‌‌is‌‌suitable‌‌in‌‌size‌‌to‌‌host‌‌these‌‌operations.‌ ‌This‌‌solution‌‌would‌‌not‌‌include‌‌the‌‌                                 

carbon‌‌dioxide‌‌capture‌‌technology‌‌from‌‌the‌‌generators,‌‌however,‌‌this‌‌aspect‌‌may‌‌become‌‌irrelevant‌‌                         

if‌‌Aria‌‌decides‌‌to‌‌convert‌‌their‌‌systems‌‌for‌‌RNG‌‌pipeline‌‌injection‌‌at‌‌a‌‌later‌‌time.‌ ‌The‌‌added‌‌benefit‌‌                                   

of‌ ‌the‌ ‌WWTP‌ ‌location‌ ‌would‌ ‌be‌ ‌an‌ ‌elimination‌ ‌of‌ ‌the‌ ‌biosolid‌ ‌transport‌ ‌component.‌ ‌ 

TABLE‌ ‌10D:‌ ‌‌Proposal‌ ‌10‌ ‌Area‌ ‌Overview‌ ‌ 
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Space‌ ‌to‌ ‌host‌ ‌the‌ ‌proposed‌ ‌system‌ ‌ 

Sufficient‌ ‌to‌ ‌support‌ ‌proposal‌ ‌  Space‌ ‌to‌ ‌scale-up‌ ‌the‌ ‌proposed‌‌ 
system‌ ‌with‌ ‌increased‌ ‌feedstock‌ ‌ 

Available‌ ‌area‌ ‌to‌ ‌introduce‌ ‌innovative‌‌ 
circular‌ ‌economy‌ ‌initiatives‌ ‌ 



‌ 
The‌ ‌proposed‌ ‌circular‌ ‌biogas‌ ‌solution‌ ‌is‌ ‌presented‌ ‌in‌ ‌SYSTEM‌ ‌10‌ ‌and‌ ‌consists‌ ‌of‌ ‌several‌‌                           

processes‌‌and‌‌flows.‌ ‌The‌‌primary‌‌feedstocks‌‌for‌‌digestion‌‌are‌‌excess‌‌food‌‌waste‌‌(yellow‌‌flow)‌‌and‌‌                             

the‌‌abundance‌‌of‌‌locally‌‌available‌‌water‌‌chestnuts‌‌(green‌‌flow).‌ ‌‘Water‌‌chestnut‌‌harvesting’‌‌has‌‌a‌‌                           

solid‌ ‌border‌‌because‌‌of‌‌the‌‌active‌‌harvesting‌‌done‌‌by‌‌the‌‌Crescent‌‌Boat‌‌Club.‌ ‌The‌‌digestate‌‌end‌‌                               

product‌‌(brown‌‌flow)‌‌would‌‌be‌‌added‌‌to‌‌their‌‌current‌‌composting‌‌process‌‌and‌‌the‌‌nutrient-rich‌‌liquid‌‌                             

fertilizer‌ ‌(orange‌ ‌flow)‌ ‌can‌ ‌be‌ ‌sold‌ ‌to‌ ‌the‌ ‌agriculture,‌ ‌community,‌ ‌and‌ ‌residential‌ ‌sectors.‌ ‌A‌‌                           

composting‌ ‌process‌ ‌is‌ ‌also‌ ‌shown,‌ ‌but‌ ‌is‌ ‌not‌ ‌necessary‌ ‌for‌ ‌the‌ ‌proposed‌ ‌design,‌ ‌and‌ ‌therefore‌‌                             

provides‌‌some‌‌greater‌‌flexibility‌‌relative‌‌to‌‌installation‌‌location.‌ ‌Biogas‌‌created‌‌by‌‌decomposition‌‌of‌‌                         

organics‌ ‌within‌ ‌the‌ ‌landfill‌ ‌is‌ ‌currently‌ ‌collected‌ ‌and‌ ‌directed‌ ‌to‌ ‌the‌ ‌‘electric‌ ‌generators’‌ ‌as‌‌                           

represented‌ ‌by‌ ‌the‌ ‌pink‌ ‌flow.‌ ‌Heat‌ ‌created‌ ‌by‌‌the‌‌electricity‌‌generation‌‌process‌‌can‌‌be‌‌captured‌‌                             

and‌ ‌applied‌ ‌to‌ ‌the‌‌anaerobic‌‌digester‌‌to‌‌help‌‌maintain‌‌a‌‌consistent‌‌year-round‌‌temperature‌‌that‌‌is‌‌                             

conducive‌ ‌for‌ ‌the‌ ‌microbial‌ ‌environment‌ ‌(red‌ ‌flow).‌ ‌Only‌ ‌one‌ ‌pyrolysis‌ ‌process‌ ‌is‌ ‌shown,‌ ‌but‌ ‌in‌‌                             

actuality,‌ ‌a‌ ‌dual‌‌stream‌‌is‌‌the‌‌best‌‌solution‌‌with‌‌separate‌‌processing‌‌of‌‌biosolids‌‌(purple‌‌flow)‌‌and‌‌                               

wood‌ ‌(yellow‌ ‌flow).‌ ‌Likewise,‌ ‌their‌ ‌respective‌ ‌chars‌ ‌would‌ ‌be‌ ‌sold‌ ‌to‌ ‌different‌ ‌markets.‌ ‌In‌ ‌the‌‌                             

system,‌ ‌some‌ ‌of‌ ‌this‌ ‌material‌ ‌is‌ ‌applied‌ ‌to‌ ‌anaerobic‌ ‌digestion‌ ‌and‌ ‌composting‌ ‌to‌ ‌improve‌ ‌the‌‌                             

quality‌ ‌of‌ ‌these‌ ‌processes.‌ ‌The‌ ‌CO2‌ ‌from‌ ‌the‌ ‌electricity‌ ‌generation‌ ‌process‌ ‌is‌ ‌directed‌ ‌into‌ ‌the‌‌                             

CO2‌‌capture‌‌&‌‌compression‌‌process.‌ ‌Heat‌‌from‌‌pyrolysis‌‌is‌‌the‌‌main‌‌catalyst‌‌for‌‌this‌‌compression‌‌                             

technology‌ ‌so‌ ‌it‌ ‌can‌ ‌be‌ ‌seen‌ ‌as‌ ‌a‌ ‌red‌ ‌flow‌‌connecting‌‌to‌‌this‌‌process.‌ ‌The‌‌combined‌‌processes‌‌                                 

and‌ ‌flows‌ ‌of‌ ‌this‌ ‌proposal‌ ‌are‌ ‌indicative‌ ‌of‌ ‌a‌ ‌circular‌ ‌economy‌ ‌production‌ ‌cycle‌ ‌and‌ ‌offer‌ ‌some‌‌                               

insight‌ ‌into‌ ‌Cohoes’‌ ‌potential‌ ‌for‌ ‌adopting‌ ‌innovative‌ ‌renewable‌ ‌solutions‌ ‌with‌ ‌maximized‌ ‌benefits.‌ ‌ 

‌ 
SYSTEM‌ ‌10:‌ ‌‌Proposal‌ ‌For‌ ‌Town‌ ‌Of‌ ‌Colonie‌ ‌Landfill‌ ‌ 
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‌ 
The‌ ‌NYS‌ ‌‌DEC‌ ‌Commissioner‌ ‌Policy‌ ‌29‌ ‌on‌ ‌Environmental‌ ‌Justice‌ ‌and‌ ‌Permitting‌ ‌(CP-29)‌‌                       

recognizes‌ ‌the‌ ‌City‌‌of‌‌Cohoes‌‌as‌‌an‌‌environmental‌‌justice‌‌region‌‌as‌‌well‌‌as‌‌several‌‌areas‌‌around‌‌                               

the‌ ‌cities‌ ‌of‌ ‌Troy‌ ‌and‌ ‌Albany.‌ ‌FIGURES‌ ‌10L‌ ‌&‌ ‌10M‌ ‌are‌ ‌sourced‌ ‌from‌ ‌the‌ ‌state‌ ‌and‌ ‌reveal‌ ‌the‌‌                                   

expansiveness‌ ‌of‌ ‌this‌ ‌particular‌ ‌region‌ ‌which‌ ‌is‌ ‌designated‌ ‌with‌ ‌the‌ ‌color‌ ‌purple.‌ ‌FIGURE‌ ‌10L‌‌                           

reveals‌ ‌the‌ ‌span‌ ‌of‌ ‌this‌ ‌area‌ ‌relative‌ ‌to‌ ‌Albany‌ ‌County,‌ ‌while‌ ‌FIGURE‌ ‌10M‌‌offers‌‌a‌‌much‌‌higher‌‌                                 

resolution‌ ‌and‌ ‌closer‌ ‌view‌ ‌of‌ ‌the‌ ‌same‌ ‌area.‌ ‌Implementing‌ ‌a‌ ‌circular‌ ‌economy‌ ‌initiative‌ ‌at‌ ‌this‌‌                             

location‌ ‌therefore‌ ‌offers‌ ‌an‌ ‌opportunity‌ ‌to‌ ‌introduce‌ ‌investments‌ ‌into‌ ‌this‌ ‌area‌ ‌that‌ ‌would‌ ‌be‌‌                           

accessible‌ ‌by‌ ‌the‌ ‌local‌ ‌communities.‌ ‌Corresponding‌ ‌educational‌ ‌initiatives‌ ‌can‌ ‌be‌ ‌designed‌ ‌and‌‌                       

executed‌ ‌to‌ ‌build‌ ‌capacity‌ ‌with‌ ‌the‌ ‌local‌ ‌residents‌ ‌and‌ ‌reveal‌ ‌the‌ ‌benefits‌ ‌of‌ ‌a‌ ‌regenerative‌‌                             

production‌ ‌cycle.‌ ‌In‌ ‌addition,‌ ‌a‌ ‌system‌ ‌of‌ ‌this‌ ‌design‌ ‌would‌ ‌allow‌ ‌for‌‌waste‌‌to‌‌be‌‌reclassified‌‌as‌‌                                 

beneficial‌ ‌use‌ ‌material‌ ‌and‌ ‌become‌ ‌maintained‌ ‌within‌ ‌the‌ ‌community.‌ ‌Renewable‌ ‌energy‌ ‌in‌ ‌the‌‌                         

form‌‌of‌‌electricity‌‌could‌‌be‌‌applied‌‌to‌‌the‌‌local‌‌electric‌‌grid‌‌while‌‌excess‌‌byproduct‌‌materials‌‌can‌‌be‌‌                                 

sold‌ ‌as‌ ‌a‌ ‌community‌ ‌export‌ ‌thereby‌ ‌generating‌ ‌additional‌ ‌revenue‌ ‌opportunities.‌ ‌ 

‌ 
FIGURE‌ ‌10L:‌ ‌‌Albany‌ ‌County‌ ‌Env.‌ ‌Justice‌ FIGURE‌ ‌10M:‌ ‌City‌ ‌Of‌ ‌‌Cohoes‌ ‌Env.‌ ‌Justice‌ ‌ 

TABLE‌‌10E‌‌lists‌‌a‌‌number‌‌of‌‌‘general’‌‌stakeholders‌‌relevant‌‌to‌‌this‌‌project‌‌as‌‌well‌‌as‌‌each‌‌of‌‌the‌‌10‌‌                                     

individual‌ ‌system‌ ‌proposals.‌ ‌This‌‌includes‌‌the‌‌NYS‌‌DEC‌‌with‌‌its‌‌respective‌‌divisions,‌‌a‌‌variety‌‌of‌‌                             

research‌ ‌&‌ ‌education‌ ‌institutions,‌ ‌select‌ ‌regional‌ ‌organizations,‌ ‌and‌ ‌several‌ ‌professional‌‌                   

associations.‌ ‌‘Specific’‌ ‌stakeholders‌ ‌to‌ ‌this‌ ‌project‌ ‌include‌ ‌the‌‌local‌‌land‌‌conservancies‌‌and‌‌land‌‌                         

trust,‌ ‌the‌ ‌county’s‌ ‌Cornell‌ ‌Cooperative‌ ‌Extension,‌ ‌higher‌ ‌educational‌ ‌institutions‌ ‌within‌ ‌a‌ ‌25-mile‌‌                       

radius‌ ‌of‌ ‌the‌ ‌facility,‌ ‌and‌ ‌some‌ ‌additional‌ ‌regional‌ ‌organizations.‌ ‌Due‌ ‌to‌ ‌the‌ ‌potential‌ ‌for‌ ‌the‌‌                             

invasive‌ ‌water‌ ‌chestnut‌ ‌to‌ ‌be‌ ‌used‌ ‌as‌ ‌a‌ ‌feedstock‌ ‌at‌ ‌this‌ ‌site‌ ‌location,‌ ‌some‌ ‌of‌ ‌the‌ ‌‘specific’‌‌                                 

organizations‌ ‌also‌‌include‌‌PRISM,‌‌Hudsonia‌‌(Bard‌‌College),‌‌and‌‌the‌‌Beacon‌‌Institute‌‌for‌‌Rivers‌‌&‌‌                           

Estuaries.‌ ‌These‌‌groups‌‌are‌‌therefore‌‌in‌‌common‌‌with‌‌the‌‌other‌‌proposals‌‌which‌‌exhibit‌‌the‌‌same‌‌                             

potential‌‌to‌‌utilize‌‌this‌‌feedstock.‌ ‌Also,‌‌this‌‌proposal‌‌is‌‌relevant‌‌for‌‌the‌‌Erie‌‌Canal‌‌National‌‌Heritage‌‌                               

Corridor‌ ‌and‌ ‌would‌ ‌relate‌ ‌to‌ ‌this‌ ‌waterways‌ ‌preservation‌ ‌of‌ ‌access‌ ‌and‌ ‌important‌ ‌historical‌‌                         

significance.‌ ‌In‌ ‌order‌ ‌to‌ ‌maximize‌ ‌community‌ ‌and‌ ‌regional‌ ‌benefit,‌ ‌each‌ ‌of‌ ‌these‌ ‌organizations‌‌                         

should‌ ‌be‌ ‌contacted‌ ‌and‌ ‌coordinated‌ ‌to‌ ‌form‌ ‌a‌ ‌network‌ ‌of‌ ‌support‌ ‌and‌ ‌oversight.‌ ‌This‌ ‌strategic‌‌                             

opportunity‌ ‌for‌ ‌the‌ ‌greater‌ ‌Hudson‌ ‌Valley‌ ‌is‌ ‌a‌ ‌viable‌ ‌solution‌ ‌to‌ ‌reducing‌ ‌waste‌ ‌and‌ ‌meeting‌ ‌the‌‌                               

state’s‌ ‌ambitious‌ ‌goals‌ ‌of‌ ‌transitioning‌ ‌to‌ ‌a‌ ‌sustainable,‌ ‌low-carbon‌ ‌future.‌ ‌ ‌   
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TABLE‌ ‌10E:‌‌ ‌Proposal‌ ‌10‌ ‌Stakeholders‌ 
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GENERAL‌ ‌  SPECIFIC‌ ‌ 

New‌ ‌York‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation:‌ ‌ 
     ‌‌Division‌ ‌of‌ ‌Materials‌ ‌Management‌ ‌ 
     ‌‌Climate‌ ‌Change‌ ‌ 
     ‌‌Invasive‌ ‌Species‌ ‌Council‌ ‌&‌ ‌Advisory‌ ‌Committee‌ ‌ 
‌ 

US‌ ‌Army‌ ‌Corps‌ ‌of‌ ‌Engineers‌ ‌(USACE)‌ ‌ 
‌ 

Research‌ ‌&‌ ‌Educational‌ ‌Institutions:‌ ‌ 
     ‌‌NYS‌ ‌Pollution‌ ‌Prevention‌ ‌Institute‌ ‌(NYSP2I)‌ ‌ 
     ‌‌NYS‌ ‌Energy‌ ‌Research‌ ‌&‌ ‌Development‌ ‌Authority‌ ‌(NYSERDA)‌ ‌ 
     ‌‌Cornell‌ ‌Waste‌ ‌Management‌ ‌Institute‌ ‌(Cornell‌ ‌University)‌ ‌ 
     ‌‌C-Change‌ ‌(Iowa‌ ‌State‌ ‌University)‌ ‌ 
     ‌‌Ithaka‌ ‌Institute‌ ‌for‌ ‌carbon‌ ‌intelligence‌ ‌ 
     ‌‌Cary‌ ‌Institute‌ ‌ 
‌ 

Regional‌ ‌Organizations:‌ ‌ 
     ‌‌Sustainable‌ ‌Hudson‌ ‌Valley‌ ‌ 
     ‌‌Hudson‌ ‌Valley‌ ‌Regional‌ ‌Council‌ ‌ 
‌ 

Associations:‌ ‌ 
     ‌‌American‌ ‌Biogas‌ ‌Council‌ ‌ 
     ‌‌International‌ ‌Biochar‌ ‌Initiative‌ ‌ 
     ‌‌World‌ ‌Biogas‌ ‌Association‌ ‌ 

‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 

New‌ ‌York‌ ‌Department‌ ‌of‌ ‌Environmental‌ ‌Conservation‌:‌ ‌ 
     ‌‌Region‌ ‌4‌ ‌Environmental‌ ‌Permits‌ ‌ 
Partnerships‌ ‌for‌ ‌Regional‌ ‌Invasive‌ ‌Species‌ ‌Management:‌ ‌ 
     ‌‌Capital‌ ‌Region‌ ‌PRISM‌ ‌ 
     ‌‌Lower‌ ‌Hudson‌ ‌PRISM‌ ‌ 
     ‌‌St‌ ‌Lawrence‌‌ ‌Eastern‌ ‌Lake‌ ‌Ontario‌ ‌(‌SLELO)‌ ‌PRISM‌‌ ‌  
     ‌‌New‌ ‌York-New‌ ‌Jersey‌ ‌Trail‌ ‌Conference‌ ‌ 
‌ 

Host‌ ‌Facility:‌ ‌ 
     ‌‌Town‌ ‌Of‌ ‌Colonie‌ ‌Landfill‌ ‌ 
     ‌‌Aria‌ ‌Energy‌ ‌ 
‌ 

Land‌ ‌Conservancy‌ ‌Groups‌ ‌(Land‌ ‌Trusts):‌ ‌ 
‌ 

Cornell‌ ‌Cooperative‌ ‌Extension(s):‌ ‌ 
     ‌‌Albany‌ ‌County‌ ‌ 
     ‌‌Rensselaer‌ ‌County‌ ‌ 
     ‌‌Schenectady‌ ‌County‌ ‌ 
‌ 

Universities‌ ‌(Colleges):‌ ‌ 
     ‌‌Rensselaer‌ ‌Polytechnic‌ ‌Institute‌ ‌(RPI)‌ ‌ 
     ‌‌Russell‌ ‌Sage‌ ‌College‌ ‌ 
     ‌‌SUNY‌ ‌Albany‌ ‌ 
     ‌‌Union‌ ‌College‌ ‌ 
‌ 

Concentrated‌ ‌Animal‌ ‌Feeding:‌ ‌ 
‌ 

Regional‌ ‌Organizations:‌ ‌ 
     ‌‌Beacon‌ ‌Institute‌ ‌for‌ ‌Rivers‌ ‌&‌ ‌Estuaries‌ ‌(Clarkson‌ ‌University)‌ ‌ 
     ‌‌Hudsonia‌ ‌(Bard‌ ‌College)‌ ‌ 
‌ 

Erie‌ ‌Canalway:‌ ‌National‌ ‌Heritage‌ ‌Corridor‌ ‌ 
‌ 

https://www.dec.ny.gov/
https://www.dec.ny.gov/chemical/97463.html
https://www.dec.ny.gov/energy/44992.html#:~:text=DEC's%20Office%20of%20Climate%20Change,options%20for%20all%20New%20Yorkers.&text=Promote%20and%20facilitate%20investment%20in,green%20jobs%20in%20New%20York.
https://www.dec.ny.gov/animals/6989.html
https://www.usace.army.mil/
https://www.rit.edu/affiliate/nysp2i/
https://www.nyserda.ny.gov/
http://cwmi.css.cornell.edu/index.html
https://cchange.research.iastate.edu/
http://www.ithaka-institut.org/en/home
https://www.caryinstitute.org/
http://sustainhv.org/
https://hudsonvalleyregionalcouncil.org/
https://americanbiogascouncil.org/
https://biochar-international.org/
https://www.worldbiogasassociation.org/
https://www.dec.ny.gov/
https://www.dec.ny.gov/permits/6048.html
https://www.dec.ny.gov/animals/47433.html
https://www.capitalregionprism.org/
https://www.lhprism.org/
https://www.sleloinvasives.org/
https://www.sleloinvasives.org/
https://www.nynjtc.org/
https://www.townofcolonielandfill.com/
https://www.ariaenergy.com/
http://albany.cce.cornell.edu/
http://ccerensselaer.org/
http://cceschenectady.org/
https://www.rpi.edu/
https://www.sage.edu/
https://www.albany.edu/
https://www.union.edu/
https://www.clarkson.edu/academics/beacon
https://hudsonia.org/
https://eriecanalway.org/
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Discussion:‌ ‌Additional‌ ‌considerations‌ ‌ 
The‌‌results‌‌of‌‌this‌‌study‌‌provide‌‌site-specific‌‌roadmaps‌‌for‌‌development‌‌with‌‌respect‌‌to‌‌feedstocks,‌‌                           

process‌ ‌requirements,‌ ‌and‌ ‌feasibility.‌ ‌Their‌ ‌order‌ ‌of‌ ‌presentation‌ ‌has‌ ‌also‌ ‌revealed‌‌the‌‌potential‌‌                         

progression‌ ‌of‌ ‌technological‌ ‌advancement‌ ‌from‌ ‌a‌ ‌stand-alone‌‌anaerobic‌‌digester‌‌to‌‌an‌‌integrated‌‌                       
system‌ ‌which‌ ‌also‌ ‌includes‌ ‌processes‌ ‌such‌ ‌as‌ ‌pyrolysis,‌ ‌syngas‌‌production,‌‌and‌‌carbon‌‌capture.‌ ‌                         

However,‌ ‌this‌ ‌does‌ ‌not‌ ‌provide‌ ‌a‌ ‌strategy‌ ‌for‌ ‌regional‌ ‌action‌ ‌and‌ ‌implementation.‌ ‌Therefore,‌‌                         

elements‌ ‌of‌ ‌regional‌ ‌coverage‌ ‌and‌ ‌development‌ ‌pathways‌‌will‌‌now‌‌be‌‌explored‌‌to‌‌provide‌‌further‌‌                           

comment‌ ‌on‌ ‌which‌ ‌installations‌ ‌should‌ ‌be‌ ‌prioritized‌ ‌and‌ ‌which‌ ‌can‌ ‌return‌ ‌the‌ ‌most‌ ‌immediate‌‌                           

accomplishments‌ ‌regarding‌ ‌regional‌ ‌area‌ ‌coverage‌‌(maps‌‌in‌‌APPENDIX‌‌3).‌ ‌Since‌‌environmental‌‌                     

justice‌ ‌initiatives‌ ‌have‌ ‌been‌ ‌highlighted‌ ‌as‌ ‌important‌ ‌aspects‌ ‌of‌ ‌these‌ ‌systems,‌ ‌comments‌ ‌with‌‌                         

respect‌ ‌to‌ ‌the‌ ‌regional‌ ‌placement‌ ‌and‌ ‌population‌ ‌density‌ ‌are‌ ‌also‌ ‌discussed.‌ ‌Some‌ ‌possible‌‌                         

avenues‌ ‌and‌ ‌opportunities‌ ‌for‌ ‌financing‌ ‌are‌ ‌also‌ ‌mentioned‌ ‌to‌ ‌help‌ ‌public‌ ‌action‌ ‌groups‌‌begin‌‌to‌‌                             

embark‌ ‌on‌ ‌pathways‌ ‌which‌ ‌can‌ ‌offer‌ ‌viable‌ ‌funding‌ ‌in‌ ‌accordance‌ ‌with‌ ‌economic‌ ‌development.‌ ‌ 

Area‌ ‌coverage‌ ‌ 
Starting‌‌January‌‌1st‌‌of‌‌2022,‌‌according‌‌to‌‌the‌‌NYS‌‌Food‌‌Donation‌‌and‌‌Food‌‌Scraps‌‌Recycling‌‌Law,‌‌                               

all‌ ‌large‌ ‌generators‌ ‌of‌ ‌food‌ ‌scraps‌ ‌(more‌ ‌than‌ ‌2‌ ‌tons‌ ‌per‌ ‌week‌ ‌on‌ ‌average)‌‌have‌‌to‌‌redirect‌‌this‌‌                                   

biomass‌ ‌for‌ ‌beneficial‌ ‌use‌ ‌as‌ ‌long‌ ‌as‌ ‌there‌ ‌is‌ ‌a‌ ‌facility‌ ‌within‌ ‌25-miles‌ ‌from‌ ‌the‌ ‌point‌ ‌of‌ ‌origin.‌ ‌                                   

These‌ ‌specific‌ ‌generators‌ ‌have‌ ‌already‌ ‌been‌ ‌identified‌ ‌by‌ ‌the‌ ‌NYS‌ ‌DEC,‌ ‌therefore,‌ ‌they‌ ‌are‌‌                           

required‌‌by‌‌law‌‌to‌‌divert‌‌this‌‌organic‌‌material‌‌from‌‌their‌‌MSW‌‌stream‌‌with‌‌respect‌‌to‌‌the‌‌food‌‌waste‌‌                                   

hierarchy.‌ ‌The‌‌10‌‌Circular‌‌Biogas‌‌System‌‌Proposals‌‌have‌‌been‌‌located‌‌at‌‌facilities‌‌throughout‌‌the‌‌                           

Hudson‌ ‌Valley‌ ‌taking‌ ‌this‌ ‌condition‌ ‌into‌‌           

consideration.‌ ‌Thus,‌ ‌one‌ ‌objective‌ ‌of‌ ‌the‌‌           

collective‌ ‌proposals‌ ‌has‌ ‌been‌ ‌to‌ ‌locate‌ ‌each‌‌             

proposal‌ ‌within‌‌approximately‌‌25-‌‌to‌‌50-miles‌‌of‌‌             

each‌ ‌to‌ ‌offer‌ ‌networked‌ ‌regional‌ ‌coverage.‌ ‌           

FIGURE‌‌F‌‌displays‌‌the‌‌location‌‌of‌‌each‌‌proposal‌‌               

with‌‌a‌‌pink‌‌map‌‌marker.‌ ‌The‌‌large‌‌circle‌‌around‌‌                 

each‌ ‌point‌ ‌is‌ ‌equivalent‌ ‌to‌ ‌approximately‌ ‌a‌‌             

25-mile‌ ‌radius.‌ ‌Clearly,‌ ‌there‌ ‌is‌ ‌significant‌‌           

continuous‌ ‌coverage‌ ‌provided‌ ‌by‌ ‌the‌ ‌collection‌‌           

of‌ ‌installations‌ ‌with‌ ‌the‌ ‌primary‌ ‌gap‌ ‌located‌ ‌in‌‌               

Greene‌ ‌and‌ ‌Columbia‌ ‌Counties‌ ‌below‌ ‌the‌‌           

installation‌ ‌in‌ ‌Albany‌ ‌County.‌ ‌The‌ ‌resulting‌‌           

radial‌‌coverage‌‌spans‌‌an‌‌area‌‌over‌‌much‌‌of‌‌the‌‌                 

selected‌ ‌11‌ ‌NY‌ ‌counties‌ ‌with‌ ‌corresponding‌‌           

infrastructure‌ ‌investments‌ ‌in‌ ‌8‌ ‌of‌ ‌them.‌ FIGURE‌ ‌F:‌ ‌‌10‌ ‌Proposals‌ ‌(~25-mile‌ ‌radii)‌ ‌ 
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Strategy‌ ‌for‌ ‌prioritization‌ ‌ 
Achieving‌ ‌simultaneous‌ ‌installations‌ ‌of‌ ‌all‌ ‌the‌ ‌proposed‌ ‌facilities‌ ‌may‌ ‌not‌ ‌be‌ ‌realistic‌ ‌from‌ ‌both‌‌                           

management‌‌and‌‌funding‌‌perspectives.‌ ‌Therefore,‌‌strategies‌‌should‌‌be‌‌explored‌‌that‌‌can‌‌prioritize‌‌                       

implementation‌‌of‌‌these‌‌systems‌‌in‌‌a‌‌manner‌‌that‌‌is‌‌the‌‌most‌‌effective‌‌and‌‌conducive‌‌to‌‌continuous‌‌                               

regional‌ ‌coverage‌ ‌with‌ ‌the‌ ‌least‌ ‌number‌ ‌of‌ ‌systems.‌ ‌FIGURE‌ ‌G‌ ‌displays‌ ‌a‌ ‌map‌ ‌with‌ ‌five‌‌of‌‌the‌‌                                 

system‌‌proposals‌‌that‌‌appear‌‌to‌‌cover‌‌a‌‌significant‌‌portion‌‌of‌‌the‌‌Hudson‌‌Valley.‌ ‌There‌‌are‌‌25-mile‌‌                               

radiuses‌‌extending‌‌from‌‌each‌‌site‌‌location;‌‌Town‌‌Of‌‌Colonie‌‌SWL,‌‌Delaware‌‌SWMC,‌‌Ulster‌‌County‌‌                           

RRA,‌‌Dutchess‌‌County‌‌RR,‌‌and‌‌Wheelabrator‌‌Westchester.‌ ‌FIGURE‌‌H‌‌offers‌‌a‌‌slight‌‌alternative‌‌to‌‌                           

this‌ ‌first‌ ‌map‌ ‌with‌ ‌Taylor-Montgomery‌ ‌LLC‌ ‌in‌ ‌place‌ ‌of‌ ‌Dutchess‌ ‌County‌ ‌RRA.‌ ‌ 

‌ 
FIGURE‌ ‌G:‌‌ ‌5‌ ‌Selected‌ ‌Proposals‌ ‌(Option‌ ‌A)‌ FIGURE‌ ‌H:‌ ‌‌5‌ ‌Selected‌ ‌Proposals‌ ‌(Option‌ ‌B)‌ ‌ 

With‌ ‌‌Option‌ ‌A,‌ ‌‌Ulster‌ ‌County‌ ‌RRA‌ ‌(Proposal‌ ‌5)‌ ‌is‌ ‌located‌ ‌at‌ ‌the‌ ‌northern‌ ‌boundary‌ ‌of‌ ‌Dutchess‌‌                               

County‌‌RRA’s‌‌25-mile‌‌radius.‌‌Meanwhile,‌‌Wheelabrator‌‌Westchester‌‌(Proposal‌‌8)‌‌is‌‌located‌‌at‌‌the‌‌                         

southern‌‌boundary‌‌of‌‌Dutchess‌‌County‌‌RRA’s‌‌25-mile‌‌radius.‌ ‌Therefore,‌‌maximum‌‌area‌‌coverage‌‌                       

is‌ ‌achieved‌ ‌with‌‌roughly‌‌equal‌‌overlapping‌‌areas‌‌coverages‌‌to‌‌the‌‌north‌‌and‌‌to‌‌the‌‌south.‌ ‌This‌‌is‌‌                                 

not‌ ‌the‌ ‌case‌ ‌if‌ ‌the‌ ‌Dutchess‌ ‌County‌ ‌RRA‌ ‌proposal‌ ‌is‌ ‌replaced‌ ‌with‌ ‌the‌ ‌Taylor-Montgomery‌ ‌LLC‌‌                             

proposal.‌ ‌Another‌ ‌factor‌ ‌of‌ ‌consideration‌ ‌pertains‌ ‌to‌‌the‌‌clamp‌‌infrastructures.‌ ‌Dutchess‌‌County‌‌                       

RRA‌ ‌does‌ ‌not‌ ‌own‌ ‌the‌ ‌property‌ ‌to‌ ‌the‌ ‌north‌ ‌where‌ ‌their‌ ‌clamp‌ ‌would‌ ‌be‌ ‌placed,‌ ‌while‌‌                               

Taylor-Montgomery‌ ‌LLC‌ ‌does‌ ‌own‌ ‌the‌ ‌property‌ ‌where‌ ‌their‌ ‌clamp‌ ‌would‌ ‌be‌ ‌placed.‌ ‌Thus,‌‌when‌‌                           

considering‌‌long-lasting‌‌and‌‌resilient‌‌strategies‌‌for‌‌land‌‌restoration,‌‌Taylor-Montgomery‌‌LLC‌‌may‌‌be‌‌                       

the‌ ‌better‌ ‌choice‌ ‌of‌ ‌the‌‌two‌‌proposals‌‌even‌‌though‌‌there‌‌appears‌‌to‌‌be‌‌more‌‌regional‌‌coverage‌‌if‌‌                                 

the‌ ‌Dutchess‌ ‌County‌ ‌RRA‌ ‌Proposal‌ ‌were‌ ‌to‌ ‌be‌ ‌implemented‌ ‌in‌ ‌its‌ ‌place.‌ ‌ 
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Filling‌ ‌in‌ ‌the‌ ‌blanks‌ ‌ 
FIGURE‌‌I‌‌is‌‌the‌‌same‌‌map‌‌that‌‌is‌‌shown‌‌in‌‌FIGURE‌‌F‌‌with‌‌25-mile‌‌radiuses‌‌drawn‌‌around‌‌each‌‌of‌‌                                     

the‌ ‌nine‌ ‌proposed‌ ‌locations.‌ ‌However,‌ ‌in‌ ‌search‌ ‌of‌ ‌solutions‌ ‌designed‌ ‌to‌ ‌create‌ ‌continuous‌‌                         

coverage‌ ‌of‌ ‌service‌‌throughout‌‌the‌‌downstate‌‌region‌‌of‌‌NYS,‌‌there‌‌are‌‌some‌‌gaps.‌ ‌For‌‌instance,‌‌                             

the‌‌center‌‌of‌‌the‌‌map‌‌is‌‌largely‌‌in‌‌the‌‌Catskill‌‌Mountain‌‌region‌‌and‌‌is‌‌preserved‌‌land‌‌in‌‌the‌‌form‌‌of‌‌                                       

state‌‌parks,‌‌wilderness,‌‌and‌‌forest.‌ ‌Because‌‌this‌‌area‌‌is‌‌relatively‌‌low‌‌in‌‌population‌‌density,‌‌for‌‌the‌‌                               
purposes‌ ‌of‌ ‌this‌ ‌study,‌ ‌it‌ ‌will‌ ‌be‌ ‌disregarded‌ ‌and‌ ‌not‌ ‌considered‌ ‌to‌ ‌be‌ ‌an‌ ‌immediate‌ ‌region‌ ‌that‌‌                                 

requires‌ ‌coverage.‌  ‌There‌ ‌is‌ ‌also‌ ‌a‌ ‌gap‌ ‌to‌ ‌the‌ ‌south‌ ‌of‌ ‌the‌ ‌Town‌ ‌Of‌ ‌Colonie‌ ‌Landfill‌ ‌(Proposal‌ ‌10).‌ ‌ 

‌ 
FIGURE‌ ‌I:‌ ‌10‌ ‌Proposal‌ ‌Regional‌ ‌Coverage‌ FIGURE‌ ‌J:‌ ‌Greene‌ ‌County‌ ‌Addition‌‌ ‌  

The‌‌methodology‌‌for‌‌determining‌‌ideal‌‌locations‌‌for‌‌these‌‌circular‌‌biogas‌‌systems‌‌excluded‌‌typical‌‌                         

transfer‌‌stations‌‌that‌‌are‌‌only‌‌serving‌‌as‌‌intermodal‌‌sorting‌‌and‌‌connection‌‌points.‌ ‌Yet,‌‌there‌‌is‌‌one‌‌                               

location‌ ‌in‌ ‌Greene‌ ‌County‌ ‌that‌ ‌should‌ ‌be‌ ‌mentioned‌ ‌as‌ ‌the‌ ‌‘next-best’‌ ‌candidate‌ ‌because‌ ‌it‌ ‌can‌‌                             

serve‌‌the‌‌role‌‌of‌‌offering‌‌this‌‌necessary‌‌overlap‌‌of‌‌service‌‌and‌‌would‌‌cover‌‌the‌‌gap‌‌between‌‌Ulster‌‌                                 

County‌‌RRA‌‌(Proposal‌‌5)‌‌and‌‌Town‌‌Of‌‌Colonie‌‌Landfill‌‌(Proposal‌‌10).‌ ‌The‌‌Catskill‌‌Transfer‌‌Station‌‌                             

in‌ ‌Catskill,‌ ‌NY‌ ‌is‌ ‌located‌ ‌on‌ ‌the‌ ‌western‌ ‌side‌ ‌of‌ ‌the‌ ‌Hudson‌ ‌River‌ ‌shortly‌ ‌north‌ ‌of‌ ‌the‌ ‌Rip‌ ‌Van‌‌                                     

Winkle‌‌Bridge.‌ ‌FIGURE‌‌J‌‌displays‌‌the‌‌addition‌‌of‌‌a‌‌circle‌‌with‌‌a‌‌25-mile‌‌radius‌‌with‌‌this‌‌location‌‌at‌‌                                   

the‌ ‌center.‌ ‌This‌ ‌facility‌ ‌serves‌ ‌as‌ ‌the‌ ‌main‌‌transfer‌‌station‌‌for‌‌all‌‌of‌‌Greene‌‌County’s‌‌solid‌‌waste‌‌                                 

transportation.‌ ‌The‌‌flow‌‌of‌‌this‌‌network‌‌can‌‌be‌‌seen‌‌in‌‌FIGURE‌‌K‌‌with‌‌this‌‌facility‌‌represented‌‌by‌‌                                 

the‌‌yellow‌‌box‌‌in‌‌the‌‌center‌‌of‌‌the‌‌image.‌ ‌FIGURE‌‌L‌‌shows‌‌a‌‌satellite‌‌image‌‌of‌‌the‌‌location‌‌which‌‌                                     

reveals‌ ‌that‌ ‌there‌ ‌is‌ ‌sufficient‌ ‌space‌ ‌to‌ ‌host‌ ‌a‌ ‌number‌ ‌of‌ ‌shipping‌ ‌container‌ ‌digesters,‌ ‌but‌ ‌there‌‌                               

doesn’t‌ ‌appear‌ ‌to‌ ‌be‌ ‌sufficient‌ ‌quantities‌ ‌of‌ ‌available‌ ‌feedstock‌ ‌within‌ ‌this‌ ‌defined‌ ‌radius.‌ ‌ 
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FIGURE‌ ‌K:‌ ‌Greene‌ ‌County‌ ‌MSW‌ ‌Flows‌ FIGURE‌ ‌L:‌ ‌Greene‌ ‌County‌ ‌Solid‌ ‌Waste‌ ‌ 

It‌ ‌is‌ ‌also‌ ‌worth‌ ‌mentioning‌‌that‌‌the‌‌Columbia‌‌County‌‌Solid‌‌Waste‌‌facility‌‌is‌‌located‌‌on‌‌the‌‌eastern‌‌                                 

side‌ ‌of‌ ‌the‌ ‌Hudson‌ ‌River‌ ‌a‌ ‌short‌ ‌distance‌ ‌north‌ ‌of‌ ‌the‌ ‌Rip‌ ‌Van‌ ‌Winkle‌ ‌Bridge‌ ‌in‌ ‌Hudson,‌ ‌NY.‌ ‌                                   

FIGURE‌‌M‌‌depicts‌‌both‌‌the‌‌Greene‌‌County‌‌Solid‌‌Waste‌‌Management‌‌and‌‌Columbia‌‌County‌‌Solid‌‌                           

Waste‌ ‌Management‌ ‌with‌ ‌pink‌ ‌markers‌ ‌which‌ ‌reveal‌ ‌that‌‌these‌‌two‌‌facilities‌‌are‌‌relatively‌‌close‌‌to‌‌                             

each.‌ ‌Therefore,‌ ‌they‌ ‌should‌ ‌be‌ ‌equally‌‌considered‌‌for‌‌the‌‌implementation‌‌of‌‌a‌‌biogas‌‌system‌‌in‌‌                             

this‌ ‌region.‌ ‌FIGURE‌ ‌N‌ ‌shows‌ ‌a‌ ‌closer‌ ‌satellite‌ ‌view‌ ‌of‌ ‌the‌ ‌Columbia‌ ‌County‌ ‌facility‌ ‌which‌ ‌also‌‌                               

depicts‌ ‌a‌ ‌mining‌ ‌operation‌ ‌immediately‌ ‌to‌ ‌the‌ ‌south‌ ‌of‌ ‌the‌ ‌location.‌ ‌One‌ ‌main‌ ‌differentiator‌‌                           

between‌‌this‌‌site‌‌and‌‌the‌‌Greene‌‌County‌‌site‌‌is‌‌the‌‌nearby‌‌composting‌‌activity.‌ ‌There‌‌are‌‌two‌‌sites‌‌                                 
reported‌‌here‌‌with‌‌Cornell‌‌Waste‌‌Management‌‌Institute’s‌‌compost‌‌survey‌‌which‌‌includes‌‌Greenport‌‌                       

Transfer‌‌Station‌‌(which‌‌accepts‌‌combined‌‌yard‌‌waste‌‌from‌‌residents‌‌as‌‌well‌‌as‌‌commercial‌‌entities)‌‌                           

and‌‌the‌‌Hudson‌‌Correctional‌‌Facility‌‌which‌‌generates‌‌approximately‌‌1.6‌‌tons‌‌of‌‌excess‌‌food‌‌waste‌‌                           

per‌ ‌week,‌ ‌according‌‌to‌‌NYSP2I.‌ ‌Provided‌‌the‌‌small‌‌quantity‌‌of‌‌available‌‌feedstocks,‌‌it‌‌may‌‌make‌‌                             

more‌ ‌economic‌ ‌sense‌ ‌to‌‌locate‌‌the‌‌operation‌‌at‌‌the‌‌correctional‌‌facility.‌ ‌A‌‌private‌‌owner‌‌currently‌‌                             

manages‌ ‌a‌ ‌shipping‌ ‌container‌ ‌anaerobic‌ ‌digester‌ ‌solution‌ ‌in‌ ‌Hudson,‌ ‌NY.‌ ‌The‌ ‌most‌ ‌practical‌‌                         

opportunity‌ ‌for‌ ‌development‌ ‌could‌ ‌therefore‌ ‌be‌ ‌to‌ ‌build‌ ‌upon‌ ‌and‌ ‌expand‌ ‌this‌ ‌existing‌ ‌resource.‌ ‌ 

‌ 
FIGURE‌ ‌M:‌ ‌Greene‌ ‌&‌ ‌Columbia‌ ‌Feedstocks‌ FIGURE‌ ‌N:‌ ‌Columbia‌ ‌County‌ ‌Solid‌ ‌Waste‌ ‌ 
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Scaling‌ ‌to‌ ‌transfer‌ ‌stations‌ ‌ 
In‌ ‌the‌ ‌case‌ ‌for‌ ‌which‌ ‌biogas‌ ‌systems‌ ‌have‌ ‌been‌ ‌proposed‌ ‌at‌ ‌particular‌ ‌transfer‌ ‌facilities,‌ ‌it‌ ‌is‌‌                               

because‌‌they‌‌are‌‌the‌‌primary‌‌county‌‌facility‌‌that‌‌manages‌‌the‌‌majority‌‌of‌‌waste‌‌streams‌‌throughout‌‌                             

the‌ ‌local‌ ‌region.‌ ‌This‌ ‌is‌‌perhaps‌‌most‌‌apparent‌‌with‌‌Proposal‌‌1‌‌(Monticello‌‌Transfer‌‌Station)‌‌and‌‌                             

Proposal‌ ‌3‌ ‌(Beacon‌ ‌Recycling‌ ‌&‌‌Transfer).‌ ‌Supportive‌‌reasoning‌‌for‌‌an‌‌installation‌‌at‌‌the‌‌Catskill‌                           

Transfer‌ ‌Station‌ ‌could‌ ‌also‌ ‌be‌ ‌supported‌ ‌by‌ ‌this‌ ‌reasoning‌ ‌due‌ ‌to‌ ‌the‌ ‌aforementioned‌ ‌desire‌ ‌to‌‌                             

attain‌ ‌continuous‌ ‌service‌‌coverage‌‌from‌‌NYC‌‌up‌‌through‌‌the‌‌capital‌‌district.‌ ‌Outside‌‌of‌‌these‌‌two‌‌                             

special‌‌circumstances,‌‌local‌‌waste‌‌transfer‌‌stations‌‌(MSW,‌‌C&D,‌‌etc)‌‌were‌‌generally‌‌not‌‌considered‌‌                         

because‌ ‌this‌ ‌study‌ ‌categorizes‌ ‌them‌ ‌as‌ ‌facilities‌ ‌limited‌ ‌to‌ ‌the‌ ‌function‌ ‌of‌ ‌redirecting‌ ‌and‌‌                           

repackaging‌‌waste‌‌for‌‌transportation‌‌onto‌‌another‌‌location.‌ ‌Because‌‌the‌‌majority‌‌of‌‌these‌‌locations‌‌                         

do‌ ‌not‌ ‌have‌ ‌a‌ ‌means‌ ‌of‌ ‌dealing‌ ‌with‌ ‌organic‌ ‌materials‌ ‌such‌ ‌as‌‌excess‌‌food‌‌waste‌‌and‌‌organics,‌‌                                 

other‌ ‌locations‌ ‌that‌ ‌already‌ ‌offer‌ ‌sorting‌ ‌of‌ ‌these‌ ‌waste‌ ‌streams‌ ‌as‌ ‌well‌ ‌as‌ ‌activities‌ ‌related‌ ‌to‌                               

composting‌ ‌have‌ ‌been‌ ‌prioritized.‌ ‌In‌ ‌addition,‌ ‌requiring‌ ‌a‌ ‌site‌ ‌to‌ ‌become‌ ‌familiar‌ ‌with‌ ‌new‌‌                           

technologies‌ ‌and‌ ‌logistics‌ ‌could‌ ‌represent‌ ‌a‌ ‌challenge‌ ‌to‌ ‌efficient‌ ‌adaptation,‌ ‌especially‌ ‌with‌‌                       

multi-faceted‌ ‌implementation‌ ‌on‌ ‌a‌‌regional‌‌scale.‌ ‌However,‌‌with‌‌the‌‌anticipated‌‌development‌‌and‌‌                       

maturity‌ ‌of‌ ‌organics‌ ‌diversion‌ ‌throughout‌ ‌the‌ ‌state,‌ ‌these‌ ‌local‌ ‌nodes‌ ‌of‌ ‌waste‌ ‌sorting‌ ‌and‌‌                           

transportation‌ ‌should‌‌be‌‌scaled‌‌into‌‌their‌‌own‌‌biogas‌‌production‌‌operations‌‌to‌‌offer‌‌these‌‌services‌‌                           

as‌‌a‌‌regional‌‌network‌‌solution.‌ ‌Until‌‌then,‌‌offering‌‌these‌‌services‌‌at‌‌the‌‌regional‌‌facilities‌‌will‌‌help‌‌to‌‌                                 

refine‌ ‌community‌‌transport‌‌and‌‌routing‌‌for‌‌a‌‌variety‌‌of‌‌these‌‌potential‌‌feedstock‌‌so‌‌that‌‌the‌‌proper‌‌                               

pathways‌ ‌can‌ ‌be‌ ‌established‌ ‌at‌ ‌the‌ ‌right‌ ‌time.‌ ‌ 

Scaling‌ ‌into‌ ‌pyrolysis‌ ‌ 
Shipping‌ ‌container‌ ‌anaerobic‌ ‌digester‌ ‌solutions‌ ‌are‌ ‌available‌ ‌at‌ ‌a‌ ‌price‌ ‌point‌ ‌that‌ ‌could‌ ‌be‌‌                           

considered‌‌attainable‌‌by‌‌many‌‌facilities‌‌looking‌‌to‌‌finance‌‌and‌‌introduce‌‌this‌‌type‌‌of‌‌technology‌‌into‌‌                             

their‌ ‌operations.‌ ‌However,‌ ‌industrialized‌ ‌pyrolysis‌ ‌solutions‌ ‌for‌ ‌processing‌ ‌feedstocks‌ ‌such‌ ‌as‌                     

sewage‌ ‌sludge‌ ‌require‌ ‌substantially‌ ‌more‌ ‌capital‌ ‌investment.‌ ‌Naturally,‌ ‌this‌ ‌difference‌ ‌can‌‌                     

represent‌ ‌a‌ ‌financial‌ ‌barrier‌ ‌for‌ ‌resource‌ ‌and‌ ‌recovery‌ ‌facilities.‌ ‌For‌ ‌instance,‌ ‌the‌ ‌concepts‌ ‌and‌‌                           

theories‌ ‌behind‌ ‌the‌ ‌economics‌ ‌of‌ ‌these‌ ‌multi-million‌ ‌dollar‌ ‌systems‌ ‌might‌ ‌be‌ ‌justified,‌ ‌however,‌‌                         

general‌ ‌unfamiliarity‌ ‌with‌ ‌this‌ ‌sector’s‌ ‌technology‌‌may‌‌prevent‌‌financing‌‌from‌‌ever‌‌being‌‌secured.‌ ‌                         

In‌ ‌order‌ ‌to‌ ‌help‌ ‌communities‌ ‌and‌ ‌institutions‌ ‌adapt‌ ‌to‌ ‌this‌ ‌technology,‌ ‌one‌ ‌strategy‌ ‌is‌ ‌to‌ ‌explore‌‌                               

smaller-scale,‌ ‌batch‌ ‌solutions,‌ ‌which,‌ ‌while‌ ‌not‌ ‌offering‌ ‌the‌ ‌same‌ ‌specifications‌ ‌as‌ ‌continuous‌‌                       

high-volume‌ ‌equipment,‌ ‌can‌ ‌still‌ ‌provide‌ ‌a‌ ‌significant‌ ‌benefit‌ ‌to‌ ‌an‌ ‌organics‌ ‌recycling‌ ‌operation.‌ ‌ 

Low‌ ‌volume‌ ‌solutions‌ ‌typically‌ ‌operate‌ ‌at‌ ‌lower‌ ‌temperatures‌ ‌than‌ ‌their‌ ‌heavily‌ ‌industrialized‌‌                       

alternatives‌‌and‌‌therefore‌‌are‌‌not‌‌likely‌‌to‌‌offer‌‌the‌‌same‌‌hazardous‌‌compound‌‌destruction‌‌qualities.‌ ‌                           

In‌‌this‌‌respect,‌‌they‌‌would‌‌not‌‌be‌‌appropriate‌‌for‌‌managing‌‌sewage‌‌sludge‌‌or‌‌other‌‌organic‌‌material‌‌                               

that‌ ‌are‌ ‌likely‌ ‌to‌ ‌be‌ ‌laden‌ ‌with‌ ‌contaminants‌ ‌and‌ ‌heavy‌ ‌metals.‌ ‌However,‌ ‌these‌ ‌machines‌ ‌are‌‌                             

effective‌‌and‌‌very‌‌capable‌‌of‌‌processing‌‌organics‌‌material‌‌at‌‌their‌‌predescribed‌‌specifications.‌ ‌This‌‌                         

means‌ ‌that‌ ‌the‌ ‌feedstock‌ ‌should‌ ‌be‌ ‌wood‌ ‌in‌ ‌the‌ ‌form‌ ‌of‌ ‌scrap‌ ‌lumber‌ ‌and‌ ‌small‌ ‌branches.‌ ‌ 
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SYSTEM‌ ‌C‌ ‌offers‌ ‌one‌ ‌approach‌ ‌to‌ ‌introducing‌‌a‌‌small-scale‌‌pyrolysis‌‌unit‌‌into‌‌a‌‌facility‌‌aiming‌‌to‌‌                               

offer‌ ‌a‌ ‌system‌ ‌solution‌ ‌with‌ ‌anaerobic‌ ‌digestion‌ ‌and‌ ‌composting.‌ ‌As‌ ‌in‌ ‌the‌ ‌previously‌ ‌proposed‌‌                           

systems,‌ ‌the‌ ‌primary‌ ‌output‌ ‌is‌ ‌the‌ ‌carbonaceous‌ ‌char‌ ‌can‌‌serve‌‌the‌‌same‌‌three‌‌purposes‌‌as‌‌the‌‌                               

larger‌ ‌solutions;‌ ‌an‌ ‌anaerobic‌ ‌digestion‌ ‌additive,‌ ‌a‌ ‌composting‌ ‌additive,‌ ‌and‌ ‌a‌ ‌biochar‌ ‌market.‌ ‌                         

These‌‌pyrolysis‌‌units‌‌also‌‌produce‌‌a‌‌significant‌‌amount‌‌of‌‌heat‌‌which‌‌may‌‌be‌‌able‌‌to‌‌be‌‌applied‌‌to‌‌                                   

the‌ ‌anaerobic‌‌digestion‌‌process‌‌and‌‌reduce‌‌the‌‌electrical‌‌parasitic‌‌load‌‌and‌‌otherwise‌‌be‌‌required‌‌                           

to‌ ‌maintain‌ ‌a‌ ‌healthy‌ ‌microbial‌ ‌environment.‌ ‌The‌ ‌remaining‌ ‌heat‌ ‌can‌ ‌also‌ ‌be‌ ‌applied‌ ‌to‌ ‌an‌‌                             

innovative‌‌on-site‌‌heating‌‌application.‌ ‌For‌‌a‌‌small‌‌community‌‌environment,‌‌this‌‌energy‌‌could‌‌serve‌‌                         

a‌ ‌range‌ ‌of‌ ‌beneficial‌ ‌uses‌ ‌from‌ ‌supplementing‌ ‌a‌ ‌nearby‌ ‌building’s‌ ‌heating‌ ‌requirement‌ ‌to‌‌                         

agricultural-related‌ ‌infrastructure‌ ‌such‌ ‌as‌ ‌green-houses‌ ‌and‌ ‌produce‌ ‌drying.‌ ‌ 

‌ 
SYSTEM‌ ‌C:‌ ‌‌Anaerobic‌ ‌Digestion‌ ‌&‌ ‌Small-scale‌ ‌Pyrolysis‌ ‌ 

There‌ ‌is‌ ‌one‌ ‌additional‌ ‌byproduct‌ ‌which‌ ‌emerges‌ ‌from‌ ‌this‌ ‌small-scale‌ ‌solution‌ ‌which‌ ‌is‌ ‌not‌‌                           

available‌‌from‌‌the‌‌large‌‌industrial‌‌applications.‌ ‌‘Liquor,’‌‌sometimes‌‌referred‌‌to‌‌as‌‌‘Black‌‌liquor,’‌‌is‌‌a‌‌                             

liquid‌‌distillate,‌‌or‌‌pyrolytic‌‌oil,‌‌which‌‌can‌‌be‌‌captured‌‌from‌‌the‌‌exhaust‌‌steam,‌‌condensed‌‌to‌‌a‌‌liquid‌‌                                 

form,‌‌and‌‌made‌‌available‌‌to‌‌a‌‌variety‌‌of‌‌markets.‌ ‌According‌‌to‌‌one‌‌manufacturer,‌‌it‌‌can‌‌be‌‌used‌‌as‌‌                                   

a‌ ‌natural‌ ‌preservative‌ ‌for‌ ‌lumber‌ ‌as‌ ‌well‌ ‌as‌ ‌an‌ ‌insecticide‌ ‌additive,‌ ‌fungicide‌ ‌additive,‌ ‌and‌ ‌soil‌‌                             

fertilization‌ ‌amendment.‌ ‌It‌ ‌is‌ ‌an‌ ‌organic‌ ‌solution‌ ‌which‌ ‌would‌ ‌likely‌ ‌appease‌ ‌the‌ ‌needs‌ ‌of‌ ‌many‌‌                             

regional‌ ‌farmers‌ ‌and‌ ‌sustainability‌ ‌enthusiasts.‌ ‌Beyond‌‌these‌‌applications,‌‌there‌‌is‌‌precedent‌‌for‌‌                       

the‌ ‌material‌ ‌being‌ ‌used‌ ‌in‌ ‌various‌ ‌manufacturing‌ ‌processes,‌ ‌so‌ ‌respective‌ ‌markets‌ ‌should‌ ‌be‌‌                         

investigated‌ ‌by‌ ‌each‌ ‌facility‌ ‌with‌ ‌any‌ ‌local‌ ‌markets‌ ‌being‌ ‌prioritized.‌ ‌ 
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‌ 

Drying‌ ‌biosolids‌ ‌for‌ ‌pyrolysis‌ ‌ 
The‌ ‌circular‌ ‌solution‌ ‌presented‌ ‌in‌ ‌SYSTEM‌ ‌C‌ ‌can‌ ‌be‌ ‌described‌ ‌as‌ ‌a‌ ‌potential‌ ‌precursor‌ ‌for‌‌                             

installation‌ ‌for‌ ‌a‌ ‌larger-volume‌ ‌and‌ ‌more‌ ‌integrated‌ ‌pyrolysis‌ ‌solution.‌ ‌One‌ ‌aspect‌ ‌of‌ ‌sewage‌‌                         

sludge‌‌pyrolysis‌‌which‌‌deserves‌‌more‌‌attention‌‌is‌‌the‌‌solid‌‌content‌‌of‌‌this‌‌feedstock‌‌that‌‌is‌‌imported‌‌                               

into‌‌the‌‌system.‌ ‌Generally,‌‌input‌‌material‌‌with‌‌a‌‌high‌‌solid‌‌content‌‌is‌‌preferred‌‌because‌‌this‌‌means‌‌                               

that‌‌less‌‌energy‌‌is‌‌required‌‌to‌‌heat,‌‌dry,‌‌and‌‌pyrolize‌‌the‌‌matter.‌ ‌This‌‌reduction‌‌directly‌‌correlates‌‌to‌‌                                 

the‌‌amount‌‌of‌‌excess‌‌heat‌‌energy‌‌that‌‌would‌‌be‌‌available‌‌for‌‌on-site‌‌utilization‌‌or,‌‌alternatively,‌‌the‌‌                               

amount‌ ‌of‌ ‌syngas‌ ‌which‌ ‌would‌ ‌not‌ ‌have‌ ‌to‌ ‌be‌ ‌combusted‌ ‌and‌ ‌could‌ ‌be‌ ‌sold‌ ‌to‌ ‌market.‌ ‌ 

The‌ ‌2015‌ ‌NYS‌ ‌DEC‌ ‌WWTP‌ ‌Survey‌ ‌recorded‌ ‌that‌ ‌the‌ ‌Village‌‌of‌‌Delhi’s‌‌WWTP‌‌outputs‌‌a‌‌wet‌‌ton‌‌                                 

sewage‌ ‌sludge‌ ‌that‌ ‌is‌ ‌approximately‌ ‌11%‌ ‌solids.‌ ‌According‌ ‌to‌ ‌manufacturer‌ ‌specifications,‌ ‌this‌‌                       

would‌ ‌not‌ ‌be‌ ‌suitable‌ ‌to‌ ‌pyrolyze‌ ‌and‌ ‌must‌ ‌first‌ ‌be‌‌dewatered.‌ ‌This‌‌percentage‌‌is‌‌not‌‌consistent‌‌                               

with‌ ‌all‌ ‌WWTPs‌ ‌because‌ ‌there‌ ‌are‌ ‌a‌ ‌variety‌ ‌of‌ ‌different‌ ‌technologies‌ ‌employed‌ ‌throughout‌ ‌the‌‌                           

Hudson‌ ‌Valley‌ ‌which‌ ‌would‌ ‌result‌ ‌in‌ ‌different‌ ‌dry‌ ‌to‌ ‌wet‌ ‌ratios.‌ ‌For‌ ‌instance,‌ ‌belt‌ ‌dryers‌ ‌and‌‌                               

presses‌‌may‌‌be‌‌used‌‌to‌‌increase‌‌the‌‌solid‌‌contents‌‌substantially‌‌and‌‌even‌‌output‌‌the‌‌sludge‌‌in‌‌the‌‌                                 

form‌‌of‌‌a‌‌consolidated‌‌brick.‌ ‌Another‌‌process‌‌for‌‌dewatering‌‌can‌‌be‌‌found‌‌at‌‌the‌‌town‌‌of‌‌Marlboro’s‌‌                                 

treatment‌ ‌plant‌ ‌where‌ ‌a‌ ‌large‌ ‌portion‌ ‌of‌ ‌the‌ ‌generated‌ ‌biosolids‌ ‌is‌ ‌directed‌ ‌into‌ ‌a‌ ‌specialized‌‌                             

greenhouse.‌ ‌This‌‌arrangement,‌‌as‌‌shown‌‌in‌‌FIGURE‌‌             

O,‌ ‌houses‌ ‌a‌ ‌series‌ ‌of‌ ‌sections‌ ‌which‌ ‌are‌‌               

systematically‌ ‌filled,‌‌dried,‌‌and‌‌manually‌‌extracted‌‌to‌‌             

be‌ ‌exported‌ ‌to‌ ‌another‌ ‌management‌ ‌facility.‌ ‌The‌‌             

brown-colored‌ ‌area‌ ‌is‌ ‌a‌ ‌section‌ ‌that‌ ‌was‌ ‌recently‌‌               

loaded‌ ‌with‌ ‌biosolids.‌ ‌Meanwhile,‌ ‌the‌ ‌gray‌ ‌area‌ ‌of‌‌               

the‌ ‌image‌ ‌in‌ ‌the‌ ‌foreground‌ ‌is‌ ‌a‌‌section‌‌of‌‌biosolids‌‌                   

which‌‌has‌‌dried.‌ ‌Notice‌‌how‌‌the‌‌material‌‌cracks‌‌and‌‌                 

separates‌ ‌as‌ ‌the‌ ‌water‌ ‌evaporates.‌ ‌Once‌ ‌the‌‌             

biosolids‌ ‌reach‌ ‌this‌ ‌consistency,‌ ‌an‌ ‌employee‌‌           

shovels‌ ‌out‌ ‌the‌ ‌material‌ ‌and‌ ‌loads‌ ‌it‌ ‌into‌ ‌a‌ ‌hauler.‌ FIGURE‌ ‌O:‌ ‌Biosolid‌ ‌Greenhouse‌ ‌ 

While‌ ‌drying‌ ‌would‌ ‌be‌ ‌best‌ ‌to‌ ‌conduct‌ ‌at‌ ‌the‌ ‌physical‌ ‌location‌ ‌of‌ ‌the‌ ‌WWTP,‌ ‌thereby‌ ‌saving‌ ‌the‌‌                                 

energy‌ ‌and‌ ‌transport‌ ‌costs‌‌associated‌‌with‌‌the‌‌water‌‌portion,‌‌there‌‌may‌‌not‌‌be‌‌localized‌‌solutions‌‌                             

available.‌ ‌One‌‌opportunity‌‌could‌‌be‌‌to‌‌collect‌‌and‌‌aggregate‌‌biosolids‌‌from‌‌different‌‌locations‌‌with‌‌                           

a‌‌method‌‌that‌‌would‌‌collectively‌‌reduce‌‌the‌‌overall‌‌water‌‌percentage.‌ ‌For‌‌instance,‌‌biosolids‌‌with‌‌a‌‌                             

high‌ ‌moisture‌ ‌content‌ ‌from‌ ‌one‌ ‌facility‌‌combined‌‌with‌‌sludge‌‌bricks‌‌that‌‌have‌‌a‌‌very‌‌low‌‌moisture‌‌                               

content‌ ‌could‌ ‌produce‌‌a‌‌resulting‌‌product‌‌that‌‌is‌‌conducive‌‌for‌‌pyrolysis‌‌treatment.‌ ‌Otherwise,‌‌an‌‌                           

alternative‌ ‌dewaterating‌ ‌mechanism‌ ‌would‌‌have‌‌to‌‌be‌‌installed‌‌at‌‌the‌‌site‌‌of‌‌the‌‌pyrolysis‌‌process‌‌                             

and‌ ‌optimized‌ ‌for‌ ‌the‌ ‌greatest‌ ‌efficiency‌ ‌of‌ ‌energy‌ ‌use.‌ ‌This‌ ‌is‌ ‌how‌ ‌a‌ ‌smaller,‌ ‌community‌‌wood‌‌                               

pyrolysis‌‌process‌‌may‌‌be‌‌able‌‌to‌‌be‌‌incorporated‌‌into‌‌the‌‌production‌‌process‌‌and‌‌implemented‌‌as‌‌a‌‌                               

dual‌ ‌processing‌ ‌stream‌ ‌with‌ ‌synergistic‌ ‌industrial‌ ‌ecology‌ ‌attributes.‌ ‌ 
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‌ 
SYSTEM‌ ‌D‌ ‌offers‌ ‌a‌ ‌depiction‌ ‌of‌ ‌how‌ ‌this‌ ‌dual-stream‌ ‌pyrolysis‌ ‌operation‌ ‌could‌ ‌be‌ ‌designed.‌ ‌It‌‌                             

contains‌ ‌all‌‌of‌‌the‌‌same‌‌processes‌‌that‌‌were‌‌displayed‌‌in‌‌SYSTEM‌‌C‌‌with‌‌four‌‌new‌‌additions;‌‌the‌‌                                 

biosolids‌ ‌generation,‌ ‌a‌ ‌new‌ ‌biosolids‌ ‌drying‌ ‌process,‌ ‌the‌ ‌biosolid‌ ‌pyrolysis‌ ‌process,‌ ‌and‌ ‌the‌‌                         

potential‌ ‌biosolid‌ ‌char‌ ‌market.‌ ‌Notice‌ ‌that‌ ‌the‌ ‌heat‌ ‌output‌ ‌from‌ ‌the‌ ‌wood‌ ‌pyrolysis‌ ‌process‌ ‌in‌‌                             

SYSTEM‌ ‌C‌ ‌has‌ ‌now‌ ‌been‌ ‌applied‌ ‌to‌ ‌the‌ ‌biosolids‌ ‌drying‌ ‌process.‌ ‌Ideally,‌ ‌this‌ ‌would‌ ‌result‌‌in‌‌a‌‌                                 

significant‌‌decrease‌‌in‌‌volume‌‌as‌‌well‌‌as‌‌a‌‌decrease‌‌in‌‌mass‌‌with‌‌a‌‌corresponding‌‌increase‌‌in‌‌the‌‌                                 

percentage‌‌of‌‌solids.‌ ‌While‌‌75%‌‌solid‌‌content‌‌is‌‌likely‌‌to‌‌meet‌‌manufacturer‌‌specifications,‌‌a‌‌higher‌‌                             

percentage‌ ‌is‌ ‌preferred‌ ‌in‌ ‌reference‌ ‌to‌ ‌the‌ ‌correlated‌ ‌energy‌ ‌savings.‌ ‌There‌ ‌are‌ ‌manufacturers‌‌                         

which‌‌have‌‌designed‌‌drying‌‌units‌‌to‌‌use‌‌the‌‌heat‌‌generated‌‌from‌‌pyrolysis,‌‌so‌‌there‌‌is‌‌precedent‌‌for‌‌                                 

these‌ ‌types‌ ‌of‌ ‌designs‌ ‌that‌ ‌can‌ ‌be‌ ‌replicated‌ ‌and‌ ‌incorporated‌ ‌with‌ ‌new‌ ‌management‌ ‌methods.‌ ‌ 

In‌‌the‌‌event‌‌that‌‌biosolid‌‌volume‌‌reduction‌‌is‌‌not‌‌possible‌‌with‌‌the‌‌heat‌‌from‌‌wood‌‌pyrolysis,‌‌there‌‌                                 

would‌‌still‌‌be‌‌some‌‌value‌‌in‌‌heating‌‌up‌‌the‌‌biosolids,‌‌via‌‌a‌‌heat‌‌exchanger,‌‌before‌‌they‌‌are‌‌fed‌‌into‌‌                                     

the‌‌sludge‌‌hopper‌‌for‌‌the‌‌same‌‌reason‌‌of‌‌aiming‌‌to‌‌reduce‌‌the‌‌parasitic‌‌heating‌‌load‌‌of‌‌the‌‌biosolid‌‌                                   

pyrolysis‌‌process.‌ ‌For‌‌one‌‌of‌‌the‌‌larger‌‌systems‌‌designed‌‌to‌‌produce‌‌syngas‌‌from‌‌the‌‌sludge,‌‌this‌‌                               

configuration‌‌would‌‌permit‌‌a‌‌greater‌‌volume‌‌of‌‌renewable‌‌gas‌‌that‌‌could‌‌be‌‌sold‌‌to‌‌market‌‌because‌‌                               

it‌ ‌would‌ ‌not‌ ‌have‌ ‌to‌‌be‌‌combusted‌‌for‌‌heat‌‌energy‌‌pertinent‌‌to‌‌this‌‌process.‌ ‌SYSTEM‌‌C‌‌&‌‌D‌‌are‌‌                                     

both‌‌theoretical,‌‌however,‌‌they‌‌offer‌‌an‌‌open-minded‌‌and‌‌unique‌‌approach‌‌to‌‌meeting‌‌the‌‌demands‌‌                           

of‌ ‌a‌ ‌circular‌ ‌economy‌ ‌and‌ ‌implementing‌ ‌a‌ ‌commingled‌ ‌and‌ ‌regenerative‌ ‌production‌ ‌cycle.‌ ‌ 

‌ 
SYSTEM‌ ‌D:‌ ‌‌Anaerobic‌ ‌Digestion‌ ‌&‌ ‌Dual-Stream‌ ‌Pyrolysis‌ ‌ 
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Environmental‌ ‌justice‌ ‌review‌ ‌ 
For‌ ‌each‌ ‌proposal,‌ ‌relevant‌‌NYS‌‌identified‌‌environmental‌‌justice‌‌areas‌‌have‌‌been‌‌highlighted‌‌and‌‌                         

referenced.‌ ‌Corresponding‌‌regional‌‌maps‌‌have‌‌been‌‌displayed‌‌depicting‌‌the‌‌location‌‌and‌‌scope‌‌of‌‌                         

these‌ ‌areas‌ ‌relative‌ ‌to‌ ‌the‌ ‌proposal’s‌ ‌host‌ ‌county‌ ‌as‌ ‌well‌ ‌as‌ ‌close-up‌ ‌figures‌ ‌with‌ ‌detailed‌‌maps‌‌                               

relative‌ ‌to‌ ‌the‌ ‌analogous‌ ‌municipalities.‌ ‌The‌ ‌Empire‌ ‌State‌ ‌Development‌ ‌(ESD)‌ ‌has‌ ‌provided‌ ‌a‌‌                         

state-wide‌‌summary‌‌map‌‌of‌‌these‌‌identified‌‌areas‌‌which‌‌is‌‌shown‌‌in‌‌FIGURE‌‌P‌‌and‌‌built‌‌upon‌‌data‌‌                                 

sourced‌‌from‌‌the‌‌US‌‌Census‌‌Bureau.‌ ‌From‌‌this‌‌image,‌‌it‌‌is‌‌possible‌‌to‌‌perceive‌‌the‌‌overall‌‌mapped‌‌                                 

distribution‌‌of‌‌these‌‌urbanized‌‌clusters‌‌throughout‌‌the‌‌state.‌ ‌Notice‌‌that‌‌the‌‌area‌‌north‌‌of‌‌New‌‌York‌‌                               

City,‌‌which‌‌is‌‌located‌‌in‌‌the‌‌lower-right‌‌of‌‌the‌‌image,‌‌depicts‌‌a‌‌significant‌‌amount‌‌of‌‌purple.‌ ‌There‌‌is‌‌                                   

also‌ ‌a‌ ‌dashed-yellow‌ ‌outline‌ ‌of‌ ‌the‌ ‌Hudson‌ ‌Valley‌ ‌which‌‌references‌‌7‌‌of‌‌New‌‌York’s‌‌62‌‌counties.‌ ‌                               

Meanwhile,‌ ‌FIGURE‌ ‌Q‌ ‌is‌ ‌from‌ ‌the‌‌Hudson‌‌Valley’s‌‌Regional‌‌Economic‌‌Development‌‌Council‌‌and‌‌                         

depicts‌ ‌this‌ ‌same‌ ‌outlined‌ ‌area‌ ‌with‌ ‌red‌ ‌circles‌ ‌that‌ ‌encapsulate‌ ‌identified‌ ‌‘Opportunity‌ ‌Zones.’‌ ‌                         

These‌ ‌markings‌ ‌indicate‌ ‌that‌ ‌these‌ ‌areas‌ ‌are‌ ‌prime‌ ‌project‌ ‌candidates‌ ‌for‌ ‌CLCPA‌ ‌investments‌‌                         

related‌‌to‌‌clean‌‌energy‌‌and‌‌efficiency‌‌initiatives.‌ ‌This‌‌is‌‌according‌‌to‌‌the‌‌legislation‌‌which‌‌has‌‌set‌‌a‌‌                                 

goal‌ ‌for‌ ‌at‌ ‌least‌ ‌35%‌ ‌associated‌ ‌funding‌ ‌to‌ ‌be‌ ‌allocated‌ ‌to‌ ‌these‌ ‌areas.‌ ‌ 

‌ 
FIGURE‌ ‌P:‌ ‌‌Urbanized‌ ‌Areas‌ ‌(Census‌ ‌Bureau)‌ FIGURE‌ ‌Q:‌ ‌‌Opportunity‌ ‌Zones‌ ‌(ESD)‌ ‌ 

In‌ ‌FIGURE‌ ‌P,‌ ‌the‌ ‌base‌ ‌of‌ ‌this‌ ‌yellow-outlined‌ ‌region‌ ‌represents‌ ‌Rockland‌ ‌and‌ ‌Westchester‌‌                         

Counties‌ ‌and‌ ‌includes‌ ‌Proposal‌ ‌4‌ ‌(WeCare‌ ‌Denali‌ ‌|‌ ‌Rockland‌ ‌County),‌ ‌Proposal‌ ‌7‌ ‌(Westchester‌‌                         

County‌ ‌WWTP),‌ ‌and‌ ‌Proposal‌ ‌8‌ ‌(Wheelabrator‌ ‌Westchester).‌ ‌All‌ ‌transportation‌ ‌access‌ ‌to‌ ‌the‌‌                       

northern‌ ‌parts‌ ‌of‌ ‌the‌ ‌state‌ ‌passes‌ ‌through‌ ‌this‌ ‌densely‌ ‌populated‌ ‌area‌ ‌along‌ ‌the‌ ‌Hudson‌ ‌River‌‌                             

which‌‌is‌‌relatively‌‌narrow‌‌compared‌‌to‌‌the‌‌breadth‌‌of‌‌the‌‌rest‌‌of‌‌the‌‌state.‌ ‌The‌‌next‌‌northern‌‌cluster‌‌                                   

is‌ ‌within‌ ‌Orange‌ ‌and‌ ‌Dutchess‌ ‌Counties‌ ‌and‌ ‌includes‌ ‌Proposal‌ ‌2‌ ‌(Taylor-Montgomery‌ ‌LLC),‌‌                       

Proposal‌‌3‌‌(Beacon‌‌Recycling‌‌&‌‌Transfer,‌‌and‌‌Proposal‌‌9‌‌(Dutchess‌‌County‌‌RRA).‌ ‌Further‌‌up‌‌the‌‌                             

Hudson‌ ‌River,‌ ‌Proposal‌ ‌5‌ ‌(Ulster‌ ‌County‌ ‌RRA)‌ ‌is‌ ‌present‌ ‌in‌ ‌this‌ ‌purple‌ ‌area.‌ ‌Finally,‌‌the‌‌cluster‌‌                               

outside‌ ‌and‌ ‌above‌ ‌of‌ ‌the‌ ‌yellow-outline‌ ‌(to‌ ‌the‌ ‌left‌ ‌of‌ ‌Massachusetts‌ ‌and‌ ‌Vermont)‌ ‌is‌ ‌where‌‌                             

Proposal‌ ‌10‌ ‌(Town‌‌Of‌‌Colonie‌‌Landfill)‌‌is‌‌located.‌ ‌These‌‌environmental‌‌justice‌‌area‌‌maps‌‌can‌‌be‌‌                             

compared‌ ‌to‌ ‌the‌ ‌mapped‌ ‌figures‌ ‌in‌ ‌the‌ ‌beginning‌ ‌of‌ ‌this‌ ‌discussion‌ ‌section‌ ‌to‌ ‌examine‌ ‌the‌‌                             

coinciding‌ ‌regional‌ ‌placement‌ ‌of‌ ‌all‌ ‌10‌ ‌proposals‌ ‌within‌ ‌these‌ ‌state-wide‌ ‌identified‌ ‌areas.‌ ‌ 
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‌ 

Financial‌ ‌catalyst‌ ‌ 
Each‌ ‌of‌ ‌these‌ ‌proposals‌ ‌requires‌ ‌significant‌ ‌initial‌ ‌capital‌ ‌investment.‌ ‌While‌ ‌Proposal‌ ‌1‌ ‌at‌ ‌the‌‌                           

Monticello‌‌Transfer‌‌Station,‌‌can‌‌install‌‌a‌‌900-ton‌‌/‌‌year‌‌anaerobic‌‌digester‌‌for‌‌under‌‌$1‌‌million‌‌USD,‌‌                               

the‌‌multi-component‌‌systems‌‌such‌‌as‌‌Proposal‌‌5‌‌at‌‌the‌‌Ulster‌‌County‌‌Resource‌‌Recovery‌‌Agency‌‌                           

can‌‌sum‌‌up‌‌to‌‌several‌‌million‌‌dollars‌‌USD‌‌even‌‌without‌‌the‌‌proposed‌‌plastics‌‌processing.‌ ‌However,‌‌                             

investigatory‌‌discussions‌‌with‌‌the‌‌manufacturers‌‌of‌‌these‌‌existing‌‌products‌‌have‌‌revealed‌‌that‌‌these‌‌                         

solutions‌ ‌are‌ ‌economically‌‌viable‌‌and‌‌can‌‌even‌‌offer‌‌a‌‌return‌‌on‌‌investment.‌ ‌The‌‌more‌‌advanced‌‌                             

systems‌ ‌such‌ ‌as‌ ‌Proposals‌ ‌8‌ ‌and‌ ‌9‌ ‌which‌ ‌seek‌ ‌to‌ ‌incorporate‌ ‌operational‌ ‌synergies‌ ‌with‌ ‌the‌‌                             

incinerator‌‌component‌‌of‌‌the‌‌existing‌‌facilities‌‌will‌‌obviously‌‌require‌‌more‌‌extensive‌‌engineering‌‌and‌‌                         

integration‌ ‌specifications.‌ ‌Once‌‌carbon‌‌capture‌‌becomes‌‌part‌‌of‌‌the‌‌system,‌‌as‌‌in‌‌Proposal‌‌10‌‌at‌‌                             

the‌‌Town‌‌Of‌‌Colonie‌‌Landfill,‌‌the‌‌complete‌‌system‌‌designed‌‌can‌‌be‌‌valued‌‌at‌‌well‌‌over‌‌$10‌‌million‌‌                                 

USD,‌ ‌however,‌ ‌they‌ ‌still‌ ‌offer‌ ‌a‌ ‌viable‌ ‌economic‌ ‌return‌ ‌when‌ ‌constructed‌ ‌in‌ ‌the‌‌fashion‌‌that‌‌they‌‌                               

have‌ ‌been‌ ‌proposed.‌ ‌This‌ ‌implies‌ ‌that‌ ‌circular‌ ‌system‌ ‌solutions‌ ‌are‌ ‌the‌ ‌only‌ ‌way‌ ‌to‌ ‌effectively‌‌                             

address‌ ‌the‌ ‌Hudson‌ ‌Valley’s‌ ‌green‌ ‌shift‌ ‌and‌ ‌construct‌ ‌infrastructure‌ ‌that‌ ‌is‌ ‌resilient‌ ‌for‌ ‌decades.‌ ‌ 

In‌ ‌the‌ ‌past,‌ ‌NYSERDA‌ ‌has‌ ‌provided‌ ‌capacity‌ ‌and‌ ‌performance‌ ‌based‌ ‌incentives‌ ‌for‌ ‌ADs‌ ‌at‌ ‌the‌‌                             

state‌ ‌level.‌ ‌Capacity‌ ‌types‌ ‌are‌ ‌provided‌ ‌during‌ ‌the‌ ‌startup‌ ‌phase,‌ ‌and‌ ‌performance‌ ‌types‌ ‌are‌‌                           

offered‌ ‌annually‌ ‌based‌ ‌on‌ ‌the‌ ‌AD’s‌ ‌production‌ ‌output.‌ ‌However,‌ ‌they‌ ‌have‌ ‌since‌ ‌shifted‌ ‌from‌‌                           

financial‌‌incentives‌‌to‌‌funding‌‌assistance‌‌programs.‌‌The‌‌NYS‌‌DEC‌‌has‌‌advocated‌‌for‌‌an‌‌increase‌‌in‌‌                             

these‌ ‌funding‌ ‌opportunities‌ ‌at‌ ‌the‌ ‌state‌ ‌level.‌‌Specifically,‌‌their‌‌Beyond‌‌Waste‌‌publication‌‌advises‌‌                         

the‌ ‌expansion‌ ‌of‌ ‌the‌‌“Empire‌‌State‌‌Development's‌‌(ESD)‌‌investment‌‌authority‌‌to‌‌allow‌‌for‌‌support‌‌                           

of‌ ‌ADs‌ ‌and‌ ‌other‌ ‌technologies‌ ‌that‌ ‌can‌ ‌“cost‌ ‌effectively‌ ‌convert‌ ‌organic‌ ‌residuals‌ ‌to‌ ‌biogas‌ ‌and‌‌                             

other‌ ‌energy‌ ‌products‌ ‌in‌‌addition‌‌to‌‌generating‌‌a‌‌valuable‌‌end‌‌product.”‌ ‌An‌‌alternative‌‌third-party‌‌                           

ownership‌ ‌consisting‌‌of‌‌a‌‌land‌‌and‌‌facility‌‌lease‌‌has‌‌developed‌‌into‌‌a‌‌common‌‌model‌‌that‌‌attracts‌‌                               

outside‌ ‌investors.‌‌This‌‌results‌‌in‌‌a‌‌lower‌‌cost‌‌and‌‌mitigated‌‌risk‌‌for‌‌the‌‌site‌‌owner.‌‌Meanwhile,‌‌the‌‌                                 

third-party‌‌investor‌‌receives‌‌a‌‌return‌‌on‌‌capital‌‌through‌‌product‌‌sales‌‌and‌‌benefits‌‌from‌‌tax‌‌credits‌‌                             

(NYSERDA‌ ‌AD‌ ‌Financing,‌ ‌2014).‌ ‌Another‌ ‌form‌ ‌of‌ ‌this‌ ‌arrangement‌ ‌is‌ ‌a‌ ‌power‌ ‌purchase‌‌                         

agreement‌‌(PPA)‌‌which‌‌many‌‌communities,‌‌such‌‌as‌‌the‌‌Village‌‌of‌‌Wappingers‌‌Falls,‌‌have‌‌used‌‌to‌‌                             

install‌ ‌renewable‌ ‌energy‌ ‌infrastructure‌ ‌such‌ ‌as‌ ‌solar‌ ‌panels.‌ ‌With‌ ‌this‌ ‌funding‌ ‌strategy,‌ ‌the‌‌                         

customer‌‌of‌‌the‌‌electricity‌‌receives‌‌a‌‌stable,‌‌low-cost‌‌energy‌‌rate‌‌with‌‌no‌‌upfront‌‌fees.‌ ‌The‌‌owner‌‌                               

also‌ ‌receives‌ ‌tax‌ ‌credits‌ ‌and‌ ‌income‌ ‌from‌ ‌this‌ ‌commerce‌ ‌as‌ ‌well‌ ‌as‌ ‌tax‌ ‌benefits‌‌associated‌‌with‌‌                               

depreciated‌ ‌value.‌  ‌These‌ ‌models‌ ‌have‌ ‌also‌ ‌been‌ ‌supported‌ ‌by‌ ‌the‌ ‌CLCPA’s‌ ‌Waste‌ ‌Advisory‌ ‌Panel.‌ ‌ 

Hudson‌ ‌Valley‌ ‌Biogas‌ ‌supports‌ ‌the‌ ‌use‌ ‌of‌ ‌these‌ ‌funding‌‌models‌‌to‌‌initially‌‌engage‌‌the‌‌support‌‌of‌‌                               

key‌‌stakeholders‌‌and‌‌finance‌‌solutions‌‌from‌‌within‌‌each‌‌respective‌‌community.‌ ‌In‌‌this‌‌way,‌‌circular‌‌                           

production‌‌systems‌‌can‌‌be‌‌introduced‌‌to‌‌the‌‌public‌‌in‌‌their‌‌simplest‌‌and‌‌most‌‌accessible‌‌forms.‌ ‌By‌‌                               

establishing‌ ‌this‌ ‌regional‌ ‌education‌ ‌and‌ ‌engagement‌ ‌practice,‌ ‌communities‌ ‌will‌ ‌feel‌ ‌much‌ ‌more‌‌                       

comfortable‌ ‌about‌‌pursuing‌‌larger,‌‌more‌‌ambitious,‌‌and‌‌much‌‌more‌‌capital‌‌intensive‌‌solutions‌‌that‌‌                         

complete‌ ‌the‌ ‌entire‌ ‌regenerative‌ ‌production‌ ‌cycle.‌ ‌ 
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Conclusion:‌ ‌Time‌ ‌for‌ ‌action‌ ‌ 
The‌ ‌greater‌ ‌Hudson‌ ‌Valley‌ ‌has‌ ‌an‌ ‌inspirational‌ ‌opportunity‌ ‌to‌ ‌face‌ ‌its‌ ‌challenges‌ ‌that‌ ‌relate‌ ‌to‌‌                             

transitioning‌ ‌towards‌‌a‌‌circular‌‌economy.‌ ‌Closed-loop‌‌production‌‌models‌‌that‌‌focus‌‌on‌‌minimizing‌‌                       

resource‌‌input,‌‌maximizing‌‌use‌‌of‌‌byproducts,‌‌and‌‌eliminating‌‌waste‌‌represent‌‌promising‌‌pathways‌‌                       

to‌ ‌a‌ ‌sustainable‌ ‌future.‌ ‌Hudson‌‌Valley‌‌Biogas‌‌is‌‌introducing‌‌an‌‌instruction‌‌manual‌‌for‌‌a‌‌paradigm‌‌                             

shift‌ ‌to‌ ‌reimagine,‌ ‌rebuild,‌ ‌and‌ ‌renew‌ ‌the‌ ‌local‌ ‌economy.‌ ‌The‌ ‌strategies‌ ‌exhibited‌ ‌by‌ ‌the‌ ‌10‌‌                             

aforementioned‌‌proposals‌‌effectively‌‌discontinue‌‌many‌‌linear‌‌waste‌‌accumulation‌‌business‌‌models‌‌                   

and‌‌welcome‌‌the‌‌implementation‌‌of‌‌installations‌‌that‌‌break‌‌down‌‌many‌‌of‌‌the‌‌economic‌‌barriers‌‌to‌‌                             

prosperity‌ ‌that‌ ‌communities‌ ‌are‌ ‌facing‌ ‌today.‌ ‌This‌‌report‌‌has‌‌provided‌‌a‌‌series‌‌of‌‌circular‌‌biogas‌‌                             

solutions‌‌for‌‌New‌‌York’s‌‌greater‌‌Hudson‌‌Valley‌‌which‌‌address‌‌four‌‌significant‌‌categories‌‌of‌‌need;‌‌A)‌‌                             

managing‌ ‌excess‌ ‌food‌ ‌waste‌ ‌according‌ ‌to‌ ‌legislation‌ ‌mandates,‌ ‌B)‌ ‌restoring‌ ‌ecosystems‌‌                     

overburdened‌ ‌with‌ ‌the‌ ‌invasive‌ ‌aquatic‌ ‌water‌ ‌chestnut,‌ ‌C)‌ ‌achieving‌ ‌NY’s‌ ‌CLCPA‌ ‌renewable‌‌                       

initiatives‌ ‌aimed‌ ‌to‌ ‌mitigate‌ ‌climate‌ ‌change,‌ ‌and‌ ‌D)‌ ‌catalyzing‌ ‌environmental‌ ‌justice‌ ‌efforts‌ ‌to‌‌                         

revitalize‌ ‌our‌ ‌impoverished‌ ‌communities.‌ ‌Through‌ ‌these‌ ‌four‌ ‌perspectives,‌ ‌the‌ ‌proposed‌‌                   

installations‌ ‌will‌ ‌help‌‌the‌‌region‌‌accomplish‌‌its‌‌economic‌‌development‌‌goals‌‌in‌‌an‌‌environmentally‌‌                         

just‌ ‌manner‌ ‌while‌ ‌setting‌ ‌the‌ ‌necessary‌ ‌foundations‌ ‌for‌ ‌scaling‌ ‌related‌ ‌infrastructure.‌ ‌ 

10‌ ‌proposal‌ ‌summary‌ ‌ 
The‌ ‌area‌ ‌investigated‌ ‌for‌ ‌this‌ ‌report‌ ‌has‌ ‌spanned‌ ‌the‌ ‌11‌ ‌NY‌ ‌counties‌ ‌north‌ ‌of‌ ‌NYC;‌ ‌Albany,‌‌                               

Delaware,‌ ‌Dutchess,‌ ‌Orange,‌ ‌Rockland,‌ ‌Sullivan,‌ ‌Ulster,‌ ‌and‌ ‌Westchester.‌ ‌This‌ ‌region‌ ‌covers‌‌                     

approximately‌ ‌7,700‌ ‌mi²‌ ‌(~20,000‌ ‌km),‌ ‌and‌‌is‌‌home‌‌to‌‌over‌‌2.6‌‌million‌‌people.‌ ‌NY’s‌‌excess‌‌food‌‌                               

waste‌ ‌legislative‌ ‌stipulation‌ ‌requires‌ ‌that‌ ‌all‌ ‌NYS‌ ‌DEC‌‌identified‌‌generators‌‌divert‌‌this‌‌biomass‌‌to‌‌                           

beneficial‌‌use‌‌if‌‌they‌‌are‌‌within‌‌25-miles‌‌of‌‌a‌‌respective‌‌recycling‌‌facility.‌ ‌Therefore,‌‌this‌‌constraint‌‌                             

has‌ ‌outlined‌ ‌a‌ ‌condition‌ ‌that‌ ‌each‌ ‌installation‌ ‌be‌ ‌constructed‌ ‌approximately‌ ‌25-‌ ‌to‌ ‌50-miles‌ ‌from‌‌                           

each‌‌to‌‌offer‌‌networked‌‌regional‌‌coverage.‌ ‌The‌‌number‌‌of‌‌proposals‌‌for‌‌each‌‌county‌‌has‌‌also‌‌been‌‌                               

capped‌‌at‌‌2‌‌site‌‌installations‌‌to‌‌promote‌‌equitable‌‌distribution‌‌of‌‌investments‌‌throughout‌‌the‌‌Hudson‌‌                           

Valley.‌ ‌The‌ ‌resulting‌ ‌proposals‌ ‌are‌ ‌within‌ ‌8‌‌             

counties‌ ‌(dark‌ ‌yellow‌ ‌in‌ ‌FIGURE‌ ‌R)‌ ‌of‌ ‌the‌ ‌11‌‌                 

counties‌‌reviewed‌‌at‌‌the‌‌following‌‌site‌‌locations;‌‌             

1)‌ ‌Monticello‌ ‌Transfer‌ ‌Station,‌ ‌2)‌ ‌Taylor-‌‌           

Montgomery‌ ‌LLC,‌ ‌3)‌ ‌Beacon‌ ‌Recycling‌ ‌&‌‌           

Transfer,‌ ‌4)‌ ‌WeCare‌ ‌Denali‌ ‌|‌ ‌Rockland‌‌County,‌‌             

5)‌‌Ulster‌‌County‌‌Resource‌‌Recovery‌‌Agency,‌‌6)‌‌             

Delaware‌ ‌County‌ ‌Solid‌ ‌Waste‌ ‌Management‌‌         

Center,‌ ‌7)‌ ‌Westchester‌ ‌County‌ ‌Wastewater‌‌         

Treatment‌ ‌Plant,‌ ‌8)‌ ‌Wheelabrator‌ ‌Westchester,‌‌         

9)‌ ‌Dutchess‌ ‌County‌ ‌Resource‌ ‌Recovery‌‌         

Agency,‌ ‌and‌ ‌10)‌ ‌Town‌ ‌Of‌ ‌Colonie‌ ‌Landfill.‌ FIGURE‌ ‌R:‌ ‌NYS‌ ‌Counties‌ ‌With‌ ‌Proposals‌ ‌ 

‌  CIRCULAR‌ ‌BIOGAS‌ ‌SYSTEMS‌ ‌FOR‌ ‌NEW‌ ‌YORK’S‌ ‌GREATER‌ ‌HUDSON‌ ‌VALLEY‌ ‌|‌ ‌SEPTEMBER‌ ‌2021‌ 110‌ ‌ 



‌ 

Classification‌ ‌matrices‌ ‌ 

The‌‌systematic‌‌approach‌‌used‌‌to‌‌identify‌‌the‌‌potential‌‌and‌‌associated‌‌resources‌‌at‌‌each‌‌proposed‌‌                           

location‌ ‌involved‌ ‌creating‌ ‌a‌ ‌series‌ ‌of‌ ‌classification‌ ‌charts.‌ ‌This‌ ‌strategy‌ ‌focused‌ ‌on‌ ‌four‌ ‌main‌‌                           

categories‌ ‌to‌ ‌assess‌ ‌the‌ ‌current‌ ‌operations‌ ‌at‌ ‌the‌ ‌selected‌ ‌sites‌ ‌as‌ ‌well‌ ‌as‌ ‌to‌ ‌recognize‌ ‌the‌‌                               

potential‌ ‌for‌‌future‌‌infrastructure‌‌installations.‌ ‌They‌‌are‌‌1)‌‌industrial‌‌/‌‌commercial‌‌site‌‌with‌‌hauling‌‌                           

activities,‌‌2)‌‌variation‌‌of‌‌feedstock,‌‌3)‌‌pyrolysis‌‌&‌‌biochar‌‌(production‌‌viability),‌‌and‌‌4)‌‌space‌‌to‌‌host‌‌                               

the‌‌proposed‌‌system‌‌(and‌‌scale‌‌with‌‌additional‌‌infrastructure).‌ ‌Each‌‌of‌‌the‌‌tables‌‌exhibits‌‌a‌‌series‌‌                             

of‌‌subset‌‌qualities‌‌and‌‌attributes‌‌which‌‌are‌‌used‌‌to‌‌highlight‌‌more‌‌details‌‌about‌‌the‌‌elected‌‌location.‌ ‌                               

The‌ ‌summation‌ ‌of‌‌these‌‌collective‌‌proposals‌‌is‌‌now‌‌shared‌‌to‌‌reveal‌‌the‌‌respective‌‌proportions‌‌of‌‌                             

existing‌ ‌and‌ ‌potential‌ ‌operational‌ ‌infrastructure‌ ‌which‌ ‌are‌ ‌also‌ ‌extrapolated‌ ‌in‌ ‌APPENDIX‌ ‌4.‌ ‌ 

TABLES‌ ‌C‌ ‌displays‌ ‌the‌ ‌number‌ ‌of‌ ‌commercial‌ ‌sites‌ ‌which‌ ‌have‌ ‌recycling‌ ‌facilities,‌ ‌energy‌‌                         

production,‌‌and‌‌landfill‌‌operations.‌ ‌Of‌‌the‌‌10‌‌proposals,‌‌8‌‌are‌‌classified‌‌as‌‌having‌‌existing‌‌recycling‌‌                             

operations‌‌with‌‌the‌‌other‌‌two‌‌having‌‌potential.‌ ‌Only‌‌3‌‌of‌‌these‌‌existing‌‌operations‌‌manage‌‌organics‌‌                             

other‌ ‌than‌ ‌wood/yard‌ ‌waste‌ ‌while‌ ‌5‌ ‌conduct‌ ‌composting‌‌of‌‌general‌‌biomass.‌ ‌The‌‌2‌‌facilities‌‌that‌‌                             

currently‌ ‌generate‌ ‌biogas‌ ‌are‌ ‌associated‌ ‌with‌ ‌Proposal‌ ‌7‌ ‌(an‌ ‌anaerobic‌ ‌digestion‌ ‌operation‌ ‌for‌‌                         

biosolids)‌‌and‌‌Proposal‌‌10‌‌(a‌‌landfill‌‌which‌‌collects‌‌the‌‌gases‌‌produced‌‌from‌‌decomposing‌‌matter).‌ ‌                           

Proposal‌ ‌10‌ ‌also‌ ‌represents‌ ‌one‌‌of‌‌two‌‌active‌‌landfills‌‌at‌‌the‌‌proposal‌‌site‌‌while‌‌there‌‌are‌‌3‌‌other‌‌                                   

proposals‌ ‌suggested‌ ‌on‌ ‌the‌ ‌site‌ ‌of‌ ‌3‌ ‌closed‌ ‌landfills.‌ ‌All‌‌of‌‌the‌‌remaining‌‌8‌‌proposals‌‌exhibit‌‌the‌‌                                 

potential‌ ‌for‌ ‌biogas‌ ‌production‌ ‌which‌ ‌reflects‌ ‌the‌ ‌purpose‌ ‌and‌ ‌intents‌ ‌of‌ ‌this‌ ‌report.‌ ‌ 

TABLE‌ ‌C:‌ ‌Industrial‌ ‌/‌ ‌Commercial‌ ‌Proposals‌ ‌Summary‌ ‌ 

With‌‌respect‌‌to‌‌available‌‌feedstocks‌‌for‌‌anaerobic‌‌digestion,‌‌there‌‌are‌‌five‌‌forms‌‌of‌‌biomass‌‌which‌‌                             

have‌‌been‌‌considered‌‌irrespective‌‌of‌‌biosolids‌‌due‌‌to‌‌the‌‌previously‌‌reviewed‌‌concerns‌‌of‌‌possible‌‌                           

contaminants.‌ ‌Only‌ ‌1‌ ‌of‌ ‌the‌ ‌reviewed‌ ‌facilities‌ ‌currently‌ ‌processes‌‌a‌‌diverted‌‌excess‌‌food‌‌waste‌‌                           

stream‌ ‌while‌ ‌all‌ ‌remaining‌ ‌sites‌ ‌could‌ ‌be‌ ‌provided‌ ‌with‌ ‌this‌ ‌diverted‌ ‌wastestream.‌ ‌Proposal‌ ‌6,‌‌                           

Delaware‌ ‌County‌ ‌SWM‌ ‌separates‌ ‌food‌ ‌waste‌ ‌from‌ ‌select‌ ‌MSW‌ ‌with‌ ‌their‌ ‌industrialized‌ ‌sorter,‌‌                         

however,‌ ‌this‌ ‌machinery‌ ‌mixes‌ ‌biosolids‌ ‌into‌ ‌this‌ ‌process‌ ‌and‌ ‌would‌ ‌make‌ ‌it‌ ‌ineligible‌ ‌as‌ ‌a‌‌                             

feedstock‌ ‌for‌ ‌digestion‌ ‌from‌ ‌the‌ ‌perspective‌ ‌of‌ ‌Hudson‌ ‌Valley‌ ‌Biogas.‌ ‌However,‌ ‌there‌ ‌is‌ ‌still‌ ‌an‌‌                             

opportunity‌‌for‌‌this‌‌facility‌‌to‌‌receive‌‌a‌‌separated‌‌waste‌‌stream‌‌and‌‌thus‌‌has‌‌been‌‌included‌‌with‌‌the‌‌                                 

number‌ ‌of‌ ‌proposed‌ ‌facilities‌ ‌assigned‌ ‌to‌ ‌this‌ ‌category.‌ ‌4‌ ‌proposals‌ ‌have‌ ‌wood‌ ‌/‌ ‌yard‌ ‌waste‌‌                             

composting‌‌operations‌‌and‌‌only‌‌1‌‌of‌‌them‌‌incorporated‌‌livestock‌‌manure.‌ ‌5‌‌proposals‌‌could‌‌include‌‌                           

invasives‌ ‌as‌ ‌a‌ ‌feedstock‌ ‌while‌ ‌5‌ ‌of‌ ‌the‌ ‌sites‌ ‌appear‌ ‌to‌ ‌be‌ ‌adequate‌ ‌for‌ ‌perennial‌ ‌grasses.‌ ‌ 
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EXISTING:‌ ‌Industrial‌ ‌/‌ ‌commercial‌ ‌site‌ ‌with‌ ‌hauling‌ ‌activities‌ ‌ 

8‌ ‌Recycling‌ ‌facilities‌ ‌  4‌ ‌Energy‌ ‌production‌ ‌  4‌ ‌Landfill‌ ‌ 
6‌ ‌Organics‌ ‌  5‌ ‌Composting‌  2‌ ‌Biogas‌ ‌  2‌ ‌Incinerator‌ ‌  0‌ ‌Natural‌ ‌gas‌ ‌  2‌ ‌Active‌ ‌  3‌ ‌Closed‌ ‌ 

POTENTIAL:‌ ‌Industrial‌ ‌/‌ ‌commercial‌ ‌site‌ ‌with‌ ‌hauling‌ ‌activities‌ ‌ 

2‌ ‌Recycling‌ ‌facilities‌ ‌  6‌ ‌Energy‌ ‌production‌ ‌  0‌ ‌Landfill‌ ‌ 

4‌ ‌Organics‌ ‌  4‌ ‌Composting‌  8‌ ‌Biogas‌ ‌  Incinerator‌ ‌  Natural‌ ‌gas‌ ‌  0‌ ‌Active‌ ‌  0‌ ‌Closed‌ ‌ 



‌ 

TABLE‌ ‌D:‌ ‌‌Anaerobic‌ ‌Digestion‌ ‌Feedstocks‌ ‌Proposals‌ ‌Summary‌ ‌ 

Of‌ ‌the‌ ‌10‌ ‌facilities,‌‌7‌‌have‌‌sufficient‌‌quantities‌‌of‌‌biosolids‌‌that‌‌are‌‌either‌‌generated‌‌or‌‌transferred‌‌                               

on-site‌‌and‌‌could‌‌be‌‌incorporated‌‌into‌‌a‌‌pyrolysis‌‌operation.‌ ‌(Proposal‌‌5,‌‌UCRRA,‌‌is‌‌the‌‌only‌‌one‌‌                               

of‌ ‌these‌ ‌sites‌ ‌which‌ ‌does‌ ‌not‌ ‌generate‌ ‌biosolids‌ ‌but‌ ‌has‌ ‌them‌ ‌transferred‌ ‌at‌ ‌their‌ ‌location.)‌ ‌                             

Meanwhile,‌‌the‌‌remaining‌‌3‌‌proposals‌‌are‌‌near‌‌enough‌‌regionally‌‌generated‌‌biosolids‌‌to‌‌justify‌‌the‌‌                           

implementation‌‌of‌‌a‌‌centralized‌‌pyrolysis‌‌process‌‌with‌‌a‌‌coordinated‌‌supply‌‌of‌‌feedstock‌‌from‌‌these‌‌                           

outlying‌ ‌facilities.‌ ‌Also,‌ ‌3‌ ‌of‌‌the‌‌proposed‌‌locations‌‌process‌‌wood‌‌waste‌‌in‌‌sufficient‌‌quantities‌‌to‌‌                             

justify‌ ‌a‌ ‌wood‌ ‌pyrolysis‌ ‌process.‌ ‌Proposals‌ ‌8‌ ‌&‌ ‌9‌ ‌are‌ ‌both‌ ‌incinerators‌ ‌that‌ ‌apply‌ ‌heat‌ ‌to‌ ‌their‌‌                                 

incoming‌ ‌MSW‌ ‌feedstock‌ ‌while‌ ‌Proposals‌ ‌6‌ ‌&‌ ‌7‌ ‌require‌ ‌heat‌ ‌for‌ ‌their‌ ‌compost‌ ‌processing‌‌                           

operations.‌ ‌Only‌ ‌Proposal‌ ‌7,‌ ‌Westchester‌ ‌County‌ ‌WWTP‌ ‌requires‌ ‌heat‌ ‌to‌ ‌keep‌ ‌their‌ ‌anaerobic‌‌                         

digestion‌ ‌tanks‌ ‌warm‌ ‌for‌ ‌processing‌ ‌biosolids.‌ ‌ 

TABLE‌ ‌E:‌  ‌‌Pyrolysis‌ ‌Potential‌ ‌Proposals‌ ‌Summary‌ ‌ 

9‌‌of‌‌the‌‌10‌‌proposals‌‌appear‌‌to‌‌have‌‌sufficient‌‌space‌‌to‌‌support‌‌the‌‌proposed‌‌circular‌‌system.‌ ‌The‌‌                                 

one‌‌exception‌‌is‌‌Proposal‌‌7,‌‌Westchester‌‌County‌‌WWTP‌‌which‌‌appears‌‌to‌‌already‌‌have‌‌a‌‌very‌‌high‌‌                               
density‌ ‌construction‌ ‌footprint‌ ‌that‌ ‌has‌ ‌limited‌ ‌expansion‌ ‌feasibility‌ ‌due‌ ‌to‌‌the‌‌Hudson‌‌River‌‌on‌‌its‌‌                             

west‌‌side‌‌and‌‌the‌‌railroad‌‌tracks‌‌to‌‌the‌‌east.‌ ‌4‌‌of‌‌the‌‌proposals‌‌seem‌‌to‌‌have‌‌additional‌‌space‌‌to‌‌                                     

scale-up‌ ‌the‌ ‌proposed‌ ‌system‌ ‌with‌ ‌an‌ ‌increased‌ ‌supply‌ ‌of‌ ‌feedstock‌ ‌while‌ ‌6‌ ‌proposals‌ ‌require‌‌                           

further‌ ‌investigation‌ ‌due‌ ‌to‌ ‌the‌ ‌space‌ ‌constraints‌ ‌of‌ ‌the‌ ‌current‌ ‌infrastructure.‌ ‌Finally,‌ ‌5‌ ‌of‌ ‌the‌‌                             

proposed‌ ‌sites‌ ‌seem‌ ‌to‌ ‌be‌ ‌excellent‌ ‌candidates‌ ‌for‌ ‌subsequent‌ ‌circular‌ ‌economy‌‌initiatives‌‌while‌‌                         

the‌ ‌remaining‌ ‌5‌ ‌reveal‌ ‌potential‌ ‌for‌ ‌this‌ ‌category.‌ ‌This‌ ‌judgement‌ ‌has‌ ‌been‌ ‌made‌ ‌with‌ ‌general‌‌                             

considerations‌ ‌based‌ ‌on‌ ‌the‌ ‌variety‌ ‌of‌ ‌feedstock‌ ‌availability,‌ ‌recognized‌ ‌regional‌ ‌partner‌‌                     

candidates,‌ ‌susceptibility‌ ‌for‌ ‌a‌ ‌pyrolysis‌ ‌installation,‌ ‌and‌ ‌general‌ ‌proximity‌ ‌to‌ ‌densely‌ ‌populated‌‌                       

areas.‌  ‌Regardless‌ ‌of‌ ‌this‌ ‌conclusion,‌ ‌new‌ ‌possibilities‌ ‌should‌ ‌continuously‌ ‌be‌ ‌explored.‌ ‌ 

TABLE‌ ‌F:‌ ‌‌Space‌ ‌&‌‌ ‌‌Circular‌ ‌Economy‌ ‌Proposals‌ ‌Summary‌ ‌ 
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Variation‌ ‌of‌ ‌feedstock‌ ‌ 

1‌ ‌Excess‌ ‌food‌ ‌waste‌  4‌ ‌Wood‌ ‌/‌ ‌yard‌ ‌waste‌ ‌  3‌ ‌Invasive‌ ‌species‌ ‌  1‌ ‌Livestock‌ ‌manure‌ ‌  0‌ ‌Perennial‌ ‌grasses‌ ‌ 

Variation‌ ‌of‌ ‌feedstock‌ ‌ 

9‌ ‌Excess‌ ‌food‌ ‌waste‌  3‌ ‌Wood‌ ‌/‌ ‌yard‌ ‌waste‌ ‌  2.‌ ‌Invasive‌ ‌species‌ ‌  3‌ ‌Livestock‌ ‌manure‌ ‌  5‌ ‌Perennial‌ ‌grasses‌ ‌ 

Pyrolysis‌ ‌&‌ ‌biochar‌ ‌ 

7‌ ‌Biosolids‌ ‌  3‌ ‌Wood‌ ‌waste‌ ‌  5‌ ‌Heat‌ ‌need‌ ‌ 

Pyrolysis‌ ‌&‌ ‌biochar‌ ‌ 

3‌ ‌Biosolids‌ ‌  1‌ ‌Wood‌ ‌waste‌ ‌  2‌ ‌Heat‌ ‌need‌ ‌ 

Space‌ ‌to‌ ‌host‌ ‌the‌ ‌proposed‌ ‌system‌ ‌ 

9‌ ‌Sufficient‌ ‌to‌ ‌support‌ ‌proposal‌ ‌  4‌ ‌Space‌ ‌to‌ ‌scale-up‌ ‌the‌ ‌proposed‌‌ 
system‌ ‌with‌ ‌increased‌ ‌feedstock‌ ‌ 

5‌ ‌Available‌ ‌area‌ ‌to‌ ‌introduce‌ ‌innovative‌‌ 
circular‌ ‌economy‌ ‌initiatives‌ ‌ 

Space‌ ‌to‌ ‌host‌ ‌the‌ ‌proposed‌ ‌system‌ ‌ 

1‌ ‌Sufficient‌ ‌to‌ ‌support‌ ‌proposal‌ ‌ 
6‌ ‌Space‌ ‌to‌ ‌scale-up‌ ‌the‌ ‌proposed‌‌ 
system‌ ‌with‌ ‌increased‌ ‌feedstock‌ ‌ 

5‌ ‌Available‌ ‌area‌ ‌to‌ ‌introduce‌ ‌innovative‌‌ 
circular‌ ‌economy‌ ‌initiatives‌ ‌ 



‌ 

Regional‌ ‌coverage‌ ‌ 

With‌‌respect‌‌to‌‌the‌‌NYS‌‌Food‌‌Donation‌‌and‌‌Food‌‌Scraps‌‌Recycling‌‌Law,‌‌each‌‌proposal‌‌has‌‌been‌‌                               

mapped‌ ‌with‌ ‌a‌ ‌25-mile‌ ‌radius‌ ‌to‌ ‌examine‌ ‌their‌ ‌relative‌ ‌proximity‌ ‌and‌ ‌overlapping‌ ‌area‌‌coverage.‌ ‌                           

The‌ ‌collection‌ ‌of‌ ‌these‌ ‌10-sites‌ ‌is‌‌depicted‌‌in‌‌FIGURE‌‌S‌‌(repeated‌‌from‌‌the‌‌map‌‌displayed‌‌in‌‌the‌‌                                 

discussions‌ ‌section‌ ‌of‌ ‌this‌ ‌report).‌ ‌Albany,‌ ‌Delaware,‌ ‌Orange,‌ ‌Rockland,‌ ‌Sullivan,‌ ‌Ulster,‌ ‌and‌‌                       

Westchester‌‌Counties‌‌each‌‌have‌‌one‌‌site‌‌proposal‌‌while‌‌Dutchess‌‌County‌‌has‌‌two‌‌proposals.‌ ‌As‌‌                           

per‌ ‌the‌ ‌50-mile‌ ‌proximity‌ ‌goal‌ ‌outlined‌ ‌at‌ ‌the‌‌beginning‌‌of‌‌this‌‌research,‌‌all‌‌of‌‌the‌‌proposals,‌‌with‌‌                                 

the‌ ‌exception‌ ‌of‌ ‌one,‌ ‌are‌ ‌located‌ ‌within‌ ‌this‌ ‌distance‌ ‌to‌ ‌each‌ ‌other.‌ ‌Therefore,‌ ‌a‌ ‌great‌ ‌span‌ ‌of‌‌                                 

regional‌ ‌coverage‌ ‌has‌ ‌been‌ ‌successfully‌ ‌achieved.‌ ‌The‌ ‌outlier‌ ‌is‌ ‌Proposal‌ ‌10‌ ‌(Town‌ ‌Of‌‌Colonie‌‌                           

Landfill),‌‌which‌‌presents‌‌a‌‌coverage‌‌gap‌‌between‌‌Proposal‌‌5‌‌(Ulster‌‌County‌‌RRA)‌‌to‌‌the‌‌south.‌ ‌As‌‌                               

previously‌‌reviewed,‌‌this‌‌is‌‌due‌‌to‌‌the‌‌relatively‌‌low‌‌volume‌‌of‌‌feedstocks‌‌processed‌‌at‌‌centralized‌‌                             

locations‌‌within‌‌the‌‌Greene‌‌and‌‌Columbia‌‌Counties.‌ ‌However,‌‌prospective‌‌future‌‌development‌‌sites‌‌                       

have‌‌been‌‌explored‌‌and‌‌discussed‌‌accordingly.‌ ‌FIGURE‌‌T‌‌shows‌‌a‌‌second‌‌map‌‌with‌‌only‌‌5‌‌of‌‌the‌‌                                 

10‌ ‌proposals‌ ‌identified‌ ‌which‌ ‌was‌ ‌also‌ ‌previously‌ ‌shown‌ ‌in‌ ‌the‌‌discussions‌‌section.‌ ‌Proposals‌‌6‌‌                           

(Delaware‌ ‌County‌‌SWM),‌‌Proposal‌‌8‌‌(Wheelabrator‌‌Westchester),‌‌9‌‌(Dutchess‌‌County‌‌RRA),‌‌and‌‌                       

Proposal‌ ‌10‌ ‌(Town‌ ‌Of‌ ‌Colonie‌ ‌Landfill)‌ ‌are‌ ‌proposed‌ ‌as‌ ‌one‌ ‌strategy‌ ‌for‌ ‌implementation‌‌                         

prioritization.‌ ‌While‌ ‌Proposal‌ ‌1‌ ‌(Monticello‌‌Transfer‌‌Station),‌‌in‌‌Sullivan‌‌County,‌‌would‌‌offer‌‌more‌‌                         

regional‌‌coverage‌‌relative‌‌to‌‌the‌‌other‌‌selected‌‌sites‌‌than‌‌Proposal‌‌2‌‌(Taylor-Montgomery‌‌LLC),‌‌the‌‌                           

population‌ ‌density‌ ‌is‌ ‌much‌ ‌higher‌ ‌near‌ ‌the‌ ‌Hudson‌ ‌River,‌ ‌so‌ ‌this‌ ‌choice‌ ‌is‌ ‌more‌ ‌practical‌ ‌with‌‌                               

respect‌ ‌to‌ ‌how‌ ‌many‌ ‌people‌ ‌and‌ ‌communities‌ ‌could‌ ‌benefit‌ ‌from‌ ‌this‌ ‌regional‌ ‌approach.‌‌ ‌  

‌ 
FIGURE‌ ‌S:‌ ‌10‌ ‌Proposal‌ ‌(~25-mile‌ ‌radii)‌ FIGURE‌ ‌T:‌ ‌‌5‌ ‌Selected‌ ‌Proposals‌ ‌(Option‌ ‌B)‌ ‌ 
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Compounded‌ ‌benefits‌ ‌ 

The‌ ‌individual‌ ‌component‌ ‌technologies‌ ‌reviewed‌ ‌for‌ ‌these‌ ‌10‌ ‌proposals‌ ‌are‌‌currently‌‌available‌‌in‌‌                         

several‌‌forms‌‌from‌‌a‌‌variety‌‌of‌‌manufacturers.‌ ‌Correspondence‌‌with‌‌many‌‌of‌‌these‌‌companies‌‌has‌‌                           

revealed‌ ‌that‌ ‌their‌ ‌products‌ ‌represent‌ ‌economically‌ ‌viable‌ ‌investments.‌ ‌However,‌ ‌these‌ ‌benefits‌‌                     

can‌ ‌be‌ ‌compounded‌ ‌when‌ ‌multiple‌ ‌technologies‌ ‌are‌ ‌combined‌ ‌into‌ ‌a‌ ‌collective‌ ‌system.‌ ‌For‌‌                         

example,‌ ‌anaerobic‌ ‌digestion‌ ‌can‌ ‌serve‌ ‌as‌ ‌a‌ ‌precursor‌ ‌to‌ ‌composting‌ ‌while‌ ‌valorizing‌ ‌additional‌‌                         

energy‌ ‌through‌ ‌the‌ ‌capture‌ ‌and‌ ‌energy‌ ‌conversion‌ ‌of‌ ‌biogas.‌ ‌This‌ ‌renewable‌ ‌fuel‌ ‌can‌ ‌be‌‌                           

combusted‌ ‌in‌ ‌an‌ ‌electrical‌ ‌generator‌ ‌to‌ ‌produce‌ ‌electricity‌ ‌and‌ ‌power‌ ‌on-site‌ ‌operations.‌ ‌ 

Meanwhile,‌‌pyrolysis,‌‌which‌‌is‌‌able‌‌to‌‌cleanse‌‌biosolids‌‌of‌‌all‌‌hazardous‌‌compounds‌‌(microplastics,‌‌                         

pharmaceuticals,‌ ‌PFAS,‌ ‌etc),‌ ‌also‌ ‌produces‌‌heat‌‌which‌‌can‌‌be‌‌applied‌‌to‌‌the‌‌digesters’‌‌feedstock‌‌                           

and‌ ‌keep‌ ‌the‌ ‌entire‌ ‌system‌ ‌warm‌ ‌throughout‌ ‌colder‌ ‌winter‌ ‌months.‌ ‌Perennial‌ ‌grasses‌ ‌can‌ ‌be‌‌                           

cultivated‌ ‌as‌ ‌part‌ ‌of‌ ‌land‌ ‌restoration‌ ‌projects‌ ‌and‌ ‌be‌ ‌applied‌ ‌for‌ ‌co-digestion‌ ‌to‌ ‌help‌ ‌maintain‌ ‌a‌‌                               

healthy‌ ‌and‌ ‌consistent‌ ‌microbial‌ ‌environment.‌ ‌In‌ ‌addition,‌ ‌the‌ ‌digestate‌ ‌and‌ ‌effluent‌ ‌fertilizer‌‌                       

byproducts‌ ‌can‌ ‌be‌ ‌returned‌ ‌to‌ ‌the‌ ‌local‌ ‌agricultural‌ ‌sector‌ ‌to‌ ‌promote‌ ‌local‌ ‌sustainable‌ ‌farming‌‌                           

cycles‌ ‌and‌ ‌avoid‌ ‌the‌ ‌importation‌ ‌of‌ ‌excess‌ ‌compounds‌ ‌that‌ ‌can‌ ‌lead‌ ‌to‌ ‌watershed‌ ‌eutrophication.‌ ‌ 

With‌ ‌large‌ ‌volume‌ ‌digesters,‌ ‌the‌ ‌carbon‌ ‌dioxide‌ ‌can‌ ‌be‌ ‌filtered‌ ‌from‌ ‌the‌‌renewable‌‌methane‌‌and‌‌                             

captured‌ ‌for‌ ‌sale‌ ‌to‌ ‌local‌ ‌industry.‌ ‌However,‌ ‌this‌ ‌process‌ ‌only‌ ‌becomes‌ ‌economical‌ ‌with‌ ‌a‌‌                           

significant‌‌heat‌‌source‌‌-‌‌one‌‌which‌‌is‌‌readily‌‌accessible‌‌through‌‌a‌‌complimentary‌‌pyrolysis‌‌process‌‌                           

and‌ ‌is‌ ‌necessary‌ ‌for‌ ‌the‌ ‌compression‌ ‌aspect‌ ‌of‌ ‌the‌ ‌technology.‌ ‌Or,‌ ‌as‌ ‌in‌ ‌Proposal‌ ‌10‌‌(Town‌‌Of‌‌                                 

Colonie‌‌Landfill),‌‌the‌‌carbon‌‌dioxide‌‌can‌‌be‌‌captured‌‌from‌‌the‌‌electric‌‌generators’‌‌exhaust‌‌following‌‌                           

biogas‌ ‌combustion‌ ‌and‌ ‌also‌ ‌be‌ ‌compressed‌ ‌and‌ ‌sold‌ ‌to‌ ‌industrial‌ ‌or‌ ‌food/beverage‌ ‌industries.‌ ‌ 

Mapping‌‌of‌‌these‌‌material‌‌flows‌‌and‌‌processes‌‌within‌‌a‌‌defined‌‌system‌‌boundary‌‌reveals‌‌how‌‌each‌‌                             

technology‌‌can‌‌be‌‌integrated‌‌with‌‌the‌‌entire‌‌facility‌‌in‌‌a‌‌symbiotic‌‌manner‌‌to‌‌promote‌‌a‌‌resilient‌‌and‌‌                                 

self-sustaining‌ ‌production‌ ‌model.‌ ‌Hudson‌ ‌Valley‌ ‌Biogas‌ ‌has‌ ‌successfully‌ ‌depicted‌ ‌how‌ ‌these‌‌                     

respective‌ ‌benefits‌ ‌contribute‌ ‌to‌ ‌a‌ ‌regenerative‌ ‌cycle‌ ‌that‌ ‌prioritizes‌ ‌reuse,‌ ‌repair,‌ ‌refurbishment,‌‌                       

remanufacturing,‌ ‌and‌‌recycling.‌ ‌By‌‌embracing‌‌this‌‌mentality‌‌of‌‌developing‌‌multi-functional‌‌circular‌‌                     

systems,‌ ‌the‌ ‌Hudson‌ ‌Valley‌ ‌can‌ ‌successfully‌ ‌embark‌ ‌on‌ ‌a‌ ‌sustainable‌ ‌pathway‌ ‌into‌ ‌the‌ ‌future.‌ ‌ 

Live,‌ ‌work,‌ ‌play‌ ‌ 

The‌ ‌NY‌ ‌Regional‌‌Economic‌‌Development‌‌Councils‌‌promotes‌‌‘WORK,‌‌LIVE,‌‌PLAY’‌‌as‌‌part‌‌of‌‌their‌‌                           

marketing‌‌strategy‌‌for‌‌economic‌‌competitiveness‌‌and‌‌long-lasting‌‌growth.‌ ‌Each‌‌of‌‌the‌‌10‌‌proposals‌‌                         

invite‌‌opportunities‌‌for‌‌additional‌‌infrastructure‌‌expansion‌‌and‌‌growth‌‌with‌‌community‌‌residents‌‌and‌‌                       

new‌ ‌technologies.‌ ‌Training‌ ‌from‌ ‌the‌ ‌manufacturers‌ ‌is‌ ‌included‌ ‌with‌ ‌equipment‌ ‌installations‌ ‌and‌‌                       

offers‌ ‌an‌ ‌attractive‌ ‌opportunity‌ ‌for‌ ‌unskilled‌ ‌workers‌ ‌to‌ ‌participate‌ ‌in‌ ‌on-the-job‌ ‌learning.‌ ‌This‌‌                         

method‌‌of‌‌implementation‌‌and‌‌adaptation‌‌fosters‌‌a‌‌bridge‌‌with‌‌education‌‌and‌‌skill‌‌development‌‌that‌‌                           

can‌ ‌be‌ ‌guided‌ ‌with‌ ‌the‌ ‌help‌ ‌of‌ ‌local‌ ‌institutions‌ ‌and‌ ‌learning‌ ‌centers.‌ ‌ 
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‌ 
‌ ‌   

The‌ ‌Regional‌ ‌Economic‌ ‌Development‌ ‌Councils‌ ‌can‌ ‌help‌ ‌to‌ ‌form‌ ‌these‌ ‌connections‌ ‌between‌ ‌the‌‌                         

public‌ ‌and‌ ‌local‌ ‌governments‌ ‌while‌ ‌building‌ ‌capacity‌ ‌with‌ ‌critical‌ ‌stakeholders‌ ‌that‌ ‌includes‌ ‌the‌‌                         

participation‌ ‌of‌ ‌businesses‌ ‌and‌ ‌higher‌ ‌education.‌ ‌FIGURE‌‌U‌‌shows‌‌the‌‌collection‌‌of‌‌high‌‌density‌‌                           

urbanized‌‌areas‌‌located‌‌in‌‌the‌‌lower‌‌part‌‌of‌‌NYS‌‌in‌‌purple‌‌with‌‌urban‌‌clusters‌‌identified‌‌with‌‌green‌‌                                 

dots.‌ ‌The‌ ‌10‌ ‌Hudson‌ ‌Valley‌ ‌Biogas‌ ‌proposals‌‌             

align‌ ‌with‌ ‌this‌ ‌mapped‌ ‌distribution‌ ‌and‌ ‌can‌‌             

reinforce‌ ‌the‌ ‌ambitious‌ ‌initiatives‌ ‌set‌‌by‌‌NYS‌‌to‌‌               

inject‌ ‌capital‌ ‌and‌ ‌innovative‌ ‌developments‌ ‌into‌‌           

these‌ ‌designated‌ ‌regions‌ ‌with‌ ‌the‌ ‌CLCPA.‌ ‌           

Through‌ ‌these‌ ‌efforts,‌ ‌the‌ ‌state‌ ‌will‌ ‌take‌ ‌an‌‌               

active‌ ‌approach‌ ‌to‌ ‌increasing‌ ‌economic‌ ‌value‌‌           

within‌ ‌these‌ ‌respective‌ ‌communities‌ ‌and‌ ‌bring‌‌           

opportunities‌ ‌to‌‌residents‌‌who‌‌may‌‌be‌‌limited‌‌to‌‌               

work‌ ‌positions‌ ‌within‌ ‌the‌ ‌confines‌ ‌of‌ ‌their‌ ‌own‌‌               

city’s‌ ‌boundaries.‌ ‌  FIGURE‌ ‌U:‌ ‌‌Urbanized‌ ‌areas‌ ‌(US‌ ‌Census)‌ ‌ 

Hudson‌ ‌Valley‌ ‌Biogas‌ ‌meets‌ ‌the‌ ‌WORK‌ ‌strategy‌ ‌through‌ ‌diversification‌ ‌of‌ ‌green‌ ‌jobs‌ ‌that‌ ‌are‌                           

required‌ ‌to‌ ‌continuously‌ ‌grow‌ ‌with‌ ‌the‌ ‌success‌ ‌of‌ ‌communities.‌ ‌While‌ ‌many‌ ‌of‌ ‌NY’s‌ ‌renewable‌‌                           

energy‌ ‌initiatives‌ ‌related‌ ‌to‌ ‌installation‌ ‌of‌ ‌green‌ ‌infrastructure‌ ‌only‌ ‌create‌ ‌temporary‌ ‌jobs,‌ ‌these‌‌                         

Hudson‌ ‌Valley‌ ‌Biogas‌ ‌proposals‌ ‌each‌ ‌generate‌ ‌long-term‌ ‌work‌ ‌requirements.‌ ‌This‌ ‌form‌ ‌of‌ ‌job‌‌                         

security‌‌is‌‌necessary‌‌in‌‌order‌‌to‌‌achieve‌‌measurable‌‌economic‌‌development‌‌that‌‌can‌‌withstand‌‌the‌‌                           

tests‌ ‌of‌ ‌time‌ ‌such‌ ‌as‌ ‌unexpected‌ ‌downturns‌ ‌and‌ ‌depressions‌ ‌in‌ ‌the‌ ‌local‌ ‌economy.‌ ‌ 

The‌ ‌LIVE‌ ‌strategy‌ ‌is‌ ‌met‌ ‌by‌ ‌creating‌ ‌centralized‌ ‌resource‌ ‌and‌ ‌recovery‌ ‌operations‌ ‌that‌ ‌can‌ ‌be‌‌                             

scaled‌ ‌with‌ ‌a‌ ‌variety‌ ‌of‌ ‌add-on‌ ‌technologies.‌ ‌In‌‌this‌‌way,‌‌the‌‌locations‌‌will‌‌evolve‌‌into‌‌innovation‌‌                               

hubs‌‌that‌‌breed‌‌even‌‌more‌‌resilient‌‌ideas‌‌and‌‌sustainable‌‌practices.‌ ‌Installations‌‌can‌‌become‌‌key‌‌                           

destinations‌‌for‌‌community‌‌engagement‌‌especially‌‌with‌‌integration‌‌of‌‌agriculture‌‌and‌‌food‌‌security.‌ ‌                       

These‌ ‌material‌ ‌flows‌ ‌are‌ ‌necessary‌ ‌for‌ ‌life‌ ‌and‌ ‌will‌ ‌exist‌ ‌as‌ ‌long‌ ‌as‌ ‌humans‌ ‌inhabit‌ ‌the‌ ‌Earth.‌ ‌                                 

Learning‌ ‌the‌ ‌most‌ ‌effective‌ ‌and‌ ‌responsible‌ ‌ways‌ ‌to‌ ‌manage‌ ‌human‌ ‌waste‌ ‌streams‌ ‌and‌ ‌body‌‌                           

cycles‌ ‌is‌ ‌paramount‌ ‌to‌ ‌understanding‌ ‌the‌ ‌ecological‌ ‌balance‌ ‌and‌ ‌system‌ ‌designs‌ ‌of‌ ‌mother‌ ‌nature.‌ ‌ 

Finally,‌ ‌the‌ ‌PLAY‌ ‌strategy‌ ‌is‌ ‌achieved‌ ‌through‌ ‌the‌‌processes‌‌that‌‌help‌‌to‌‌restore‌‌and‌‌cleanse‌‌the‌‌                               

local‌‌ecosystem.‌ ‌For‌‌instance,‌‌incorporating‌‌the‌‌invasive‌‌aquatic‌‌water‌‌chestnut‌‌as‌‌a‌‌feedstock‌‌into‌‌                           

the‌ ‌production‌ ‌cycle‌ ‌creates‌ ‌an‌ ‌economic‌ ‌incentive‌ ‌to‌ ‌clean‌ ‌and‌ ‌restore‌ ‌priority‌ ‌water‌ ‌bodies.‌ ‌                           

Another‌ ‌possible‌ ‌application‌ ‌of‌ ‌byproducts‌ ‌is‌ ‌to‌ ‌use‌ ‌the‌ ‌biochar‌ ‌to‌ ‌filter‌ ‌drinking‌ ‌reservoirs‌ ‌and‌‌                             

immobilize‌ ‌hazardous‌ ‌compounds‌ ‌in‌ ‌contaminated‌ ‌soils.‌ ‌Reclaiming‌ ‌these‌ ‌spaces‌ ‌is‌ ‌critical‌ ‌to‌‌                       

health‌ ‌and‌ ‌recreation‌ ‌as‌ ‌people‌ ‌seek‌ ‌to‌ ‌be‌ ‌more‌ ‌in‌ ‌touch‌ ‌with‌ ‌the‌ ‌environment.‌ ‌Beyond‌ ‌this‌‌                               

aspect,‌ ‌clean‌ ‌and‌ ‌safe‌ ‌areas‌ ‌will‌ ‌invite‌ ‌tourism‌ ‌and‌ ‌related‌ ‌commercial‌ ‌developments‌ ‌into‌ ‌once‌‌                           

deprived‌ ‌areas.‌  ‌Circular‌ ‌solutions‌ ‌are‌ ‌the‌ ‌foundation‌ ‌for‌ ‌all‌ ‌of‌ ‌these‌ ‌aspects‌ ‌and‌ ‌activities.‌ ‌ 
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The‌ ‌next‌ ‌chapter‌ ‌ 
Just‌ ‌as‌ ‌the‌ ‌Hudson‌ ‌Valley‌ ‌gave‌ ‌birth‌ ‌to‌ ‌the‌ ‌modern‌ ‌American‌ ‌environmental‌ ‌movement‌ ‌in‌ ‌the‌‌                             

1960s,‌ ‌this‌ ‌community‌ ‌is‌‌again‌‌positioned‌‌to‌‌prescribe‌‌a‌‌system‌‌of‌‌prosperity‌‌and‌‌sustainability‌‌to‌‌                             

inspire‌‌the‌‌nation.‌ ‌With‌‌renewable‌‌energy‌‌sources‌‌as‌‌the‌‌primary‌‌focus‌‌for‌‌the‌‌future,‌‌herein‌‌lies‌‌an‌‌                                 

opportunity‌ ‌to‌ ‌consider‌ ‌new‌ ‌and‌ ‌innovative‌ ‌technologies‌ ‌that‌ ‌will‌ ‌propel‌ ‌and‌ ‌encourage‌ ‌the‌‌                         

community‌ ‌for‌ ‌generations‌ ‌to‌ ‌come.‌ ‌A‌ ‌sophisticated‌ ‌network‌ ‌of‌ ‌systems‌ ‌can‌ ‌be‌ ‌deployed‌‌                         

throughout‌‌the‌‌region‌‌to‌‌meet‌‌the‌‌demands‌‌of‌‌a‌‌circular‌‌economy‌‌in‌‌which‌‌all‌‌resources‌‌are‌‌reused‌‌                                 

and‌ ‌recycled.‌ ‌‌Thinking‌ ‌in‌ ‌this‌ ‌manner‌ ‌invokes‌‌a‌‌mindset‌‌for‌‌building‌‌with‌‌a‌‌long‌‌and‌‌lasting‌‌time‌‌                                 

horizon,‌‌and‌‌it‌‌inspires‌‌a‌‌holistic‌‌framework‌‌to‌‌conserve‌‌and‌‌maximize‌‌the‌‌region’s‌‌resources.‌ ‌This‌‌                             

form‌ ‌of‌ ‌innovation‌ ‌welcomes‌ ‌entrepreneurship‌ ‌and‌ ‌cultivates‌ ‌community‌ ‌engagement‌ ‌with‌ ‌all‌ ‌ages.‌ ‌ 

Environmental,‌‌Social‌‌&‌‌Governance‌‌(ESG)‌‌strategies‌‌will‌‌continue‌‌to‌‌serve‌‌an‌‌important‌‌aspect‌‌of‌‌                           

development‌ ‌between‌ ‌businesses,‌ ‌communities,‌ ‌and‌ ‌the‌ ‌environment.‌ ‌The‌ ‌17‌ ‌United‌ ‌Nations‌‌                     

Sustainable‌ ‌Development‌ ‌Goals‌ ‌(UN‌ ‌SDGs)‌‌are‌‌designed‌‌to‌‌help‌‌guide‌‌these‌‌principles‌‌and‌‌offer‌‌                           

an‌ ‌excellent‌ ‌system‌ ‌of‌ ‌checks‌ ‌and‌ ‌balances‌ ‌to‌ ‌ensure‌ ‌responsible‌ ‌growth‌ ‌and‌ ‌progress.‌ ‌This‌‌                           

qualifiable‌ ‌approach‌ ‌permits‌ ‌decisions‌‌to‌‌be‌‌made‌‌with‌‌a‌‌continual‌‌conscious‌‌assessment‌‌relative‌                         

to‌ ‌communities‌ ‌and‌ ‌nature.‌ ‌Tools‌ ‌such‌ ‌as‌ ‌Life‌ ‌Cycle‌ ‌Assessment‌ ‌(LCA),‌ ‌Risk‌ ‌Assessment,‌‌and‌‌                           

Material‌ ‌Flow‌ ‌Analysis‌ ‌(MFA)‌ ‌are‌ ‌available‌ ‌to‌ ‌measure‌ ‌environmental‌ ‌impacts‌ ‌and‌ ‌provide‌‌                       

quantifiable‌ ‌evidence‌ ‌of‌ ‌program‌ ‌success.‌ ‌These‌ ‌elements‌ ‌can‌ ‌be‌ ‌applied‌ ‌to‌ ‌each‌ ‌of‌ ‌the‌ ‌site‌‌                             

installations‌ ‌to‌ ‌highlight‌ ‌and‌ ‌address‌ ‌any‌ ‌concerns‌ ‌while‌ ‌maximizing‌ ‌program‌ ‌effectiveness.‌ ‌ 

Implementing‌ ‌programs‌ ‌while‌ ‌building‌ ‌capacity‌ ‌between‌ ‌residents‌ ‌and‌ ‌their‌ ‌resources‌ ‌drives‌‌                     

healthy‌ ‌living‌ ‌and‌ ‌empowers‌ ‌responsible‌ ‌minds.‌ ‌Managing‌ ‌regional‌ ‌operations‌ ‌with‌ ‌careful‌‌                     

attention‌‌to‌‌inherent‌‌material‌‌value‌‌is‌‌the‌‌optimal‌‌and‌‌best‌‌practice‌‌for‌‌valorizing‌‌the‌‌Hudson‌‌River‌‌                               

Valley’s‌ ‌local‌ ‌resources‌ ‌(FIGURE‌ ‌V).‌ ‌‌These‌‌values‌‌have‌‌provided‌‌the‌‌foundational‌‌motivation‌‌for‌                         

this‌‌greater‌‌Hudson‌‌Valley‌‌Biogas‌‌study‌‌and‌‌the‌‌resulting‌‌10‌‌Circular‌‌System‌‌Proposals‌‌have‌‌begun‌‌                             

to‌‌write‌‌the‌‌next‌‌chapter‌‌of‌‌this‌‌region’s‌‌environmental‌‌movement.‌ ‌Each‌‌individual‌‌component‌‌plays‌‌                           

an‌ ‌indicative‌ ‌and‌ ‌strategic‌ ‌role‌ ‌in‌ ‌the‌ ‌overall‌ ‌mission‌ ‌of‌ ‌achieving‌ ‌national‌ ‌and‌ ‌international‌‌                           

sustainability,‌ ‌and‌ ‌the‌ ‌greater‌ ‌Hudson‌ ‌Valley‌ ‌can‌ ‌set‌ ‌invigorating‌ ‌precedents‌ ‌capable‌ ‌of‌ ‌being‌‌                         

scaled‌ ‌and‌ ‌replicated‌ ‌across‌ ‌the‌ ‌state,‌‌country,‌‌             
and‌ ‌world.‌ ‌This‌ ‌is‌ ‌a‌ ‌pathway‌ ‌that‌ ‌can‌ ‌truly‌‌                 

empower‌ ‌the‌ ‌people,‌ ‌planet,‌ ‌and‌ ‌prosperity.‌ ‌           

Everyone‌‌can‌‌share‌‌in‌‌these‌‌initiatives‌‌and‌‌unite‌‌               

around‌‌a‌‌common‌‌goal‌‌of‌‌a‌‌responsible‌‌society.‌ ‌               

Hudson‌‌Valley‌‌residents‌‌are‌‌ready‌‌to‌‌take‌‌action‌‌               

and‌ ‌serve‌ ‌as‌ ‌a‌ ‌beacon‌ ‌of‌ ‌light‌ ‌for‌ ‌others‌ ‌to‌‌                   

follow.‌ ‌Become‌‌part‌‌of‌‌this‌‌movement‌‌and‌‌learn‌‌               

to‌ ‌live,‌ ‌serve,‌ ‌and‌ ‌maintain‌ ‌the‌ ‌beauty‌ ‌of‌ ‌the‌‌                 

Hudson‌ ‌River‌ ‌Valley.‌ FIGURE‌ ‌V:‌‌ ‌Esopus‌ ‌Island,‌ ‌Hudson‌ ‌Valley‌ ‌ 
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‌ 

Appendices‌ ‌ 

APPENDIX‌ ‌1:‌ ‌Background‌ ‌ 

County‌ ‌biosolid‌ ‌flows‌ ‌ 

‌ 
FIGURE‌ ‌AA:‌‌ ‌Columbia‌ ‌County‌ ‌Biosolid‌ ‌Flows,‌ ‌2015‌ ‌Survey‌ ‌ 

‌ 
FIGURE‌ ‌AB:‌‌ ‌Delaware‌ ‌County‌ ‌Biosolid‌ ‌Flows,‌ ‌2015‌ ‌Survey‌ ‌ 

‌ 
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‌ 
‌ 

‌ 
FIGURE‌ ‌AC:‌‌ ‌Dutchess‌ ‌County‌ ‌Biosolid‌ ‌Flows,‌ ‌2015‌ ‌Survey‌ ‌ 

‌ 
‌ 

‌ 
FIGURE‌ ‌AD:‌‌ ‌Greene‌ ‌County‌ ‌Biosolid‌ ‌Flows,‌ ‌2015‌ ‌Survey‌ ‌ 

‌ 
‌ 
‌ 
‌ 
‌ 
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‌ 
‌ 

‌ 
FIGURE‌ ‌AE:‌ ‌‌Orange‌ ‌County‌ ‌Biosolid‌ ‌Flows,‌ ‌2015‌ ‌Survey‌ ‌ 

‌ 
‌ 

‌ 
FIGURE‌ ‌AF:‌‌ ‌Putnam‌ ‌County‌ ‌Biosolid‌ ‌Flows,‌ ‌2015‌ ‌Survey‌ ‌ 

‌ 
‌ 
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‌ 
FIGURE‌ ‌AG:‌‌ ‌Rockland‌ ‌County‌ ‌Biosolid‌ ‌Flows,‌ ‌2015‌ ‌Survey‌ ‌ 

‌ 
‌ 
‌ 

‌ 
FIGURE‌ ‌AH:‌ ‌‌Sullivan‌ ‌County‌ ‌Biosolid‌ ‌Flows,‌ ‌2015‌ ‌Survey‌ ‌ 

‌ 
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‌ 

‌ 
FIGURE‌ ‌AI:‌‌ ‌Ulster‌ ‌County‌ ‌Biosolid‌ ‌Flows,‌ ‌2015‌ ‌Survey‌ ‌ 

‌ 
‌ 
‌ 
‌ 

‌ 
FIGURE‌ ‌AJ:‌ ‌‌Westchester‌ ‌County‌ ‌Biosolid‌ ‌Flows,‌ ‌2015‌ ‌Survey‌ ‌ 

‌ 
‌ 
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‌ 

Regional‌ ‌biosolid‌ ‌landfilling‌ ‌flows‌ ‌ 

‌ 
FIGURE‌ ‌AK:‌‌ ‌Regional‌ ‌Biosolid‌ ‌Landfilling‌ ‌Flows,‌ ‌2015‌ ‌Survey‌ ‌ 
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‌ 

APPENDIX‌ ‌2:‌ ‌Methods‌ ‌ 

Feedstock‌ ‌maps‌ ‌ 

‌ 
FIGURE‌ ‌BA:‌ ‌‌Excess‌ ‌Food‌ ‌Waste‌ ‌Generators‌ ‌(Limited)‌ Source:‌ ‌NYSP2I‌ ‌ 

‌ 
LEGEND‌ ‌ 

○ Orange‌ ‌-‌ ‌Supermarkets‌ ‌ 
○ Yellow‌ ‌-‌ ‌Convenience‌ ‌Stores‌ ‌ 

‌ 
‌ 
‌ 
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‌ 

‌ 
FIGURE‌ ‌BB:‌ ‌‌Excess‌ ‌Food‌ ‌Waste‌ ‌Generators‌ Source:‌ ‌NYSP2I‌ ‌ 

‌ 
LEGEND‌ ‌ 

○ Orange‌ ‌-‌ ‌Supermarkets‌ ‌ 
○ Yellow‌ ‌-‌ ‌Convenience‌ ‌Stores‌ ‌ 
○ Pink‌ ‌-‌ ‌Nursing‌ ‌Homes‌ ‌ 
○ Red‌ ‌-‌ ‌Colleges‌ ‌&‌ ‌Universities‌ ‌ 
○ Blue‌ ‌-‌ ‌Correctional‌ ‌Facilities‌ ‌ 
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‌ 
FIGURE‌ ‌BC:‌ ‌‌Compost‌ ‌Operations‌ Source:‌ ‌Cornell‌ ‌WMI‌ ‌ 

‌ 
LEGEND‌ ‌ 

○ Green‌ ‌-‌ ‌Compost‌ ‌Operations‌ ‌ 
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‌ 
FIGURE‌ ‌BD:‌ ‌‌Water‌ ‌Chestnut‌ ‌(Trapas‌ ‌Natans)‌ ‌Infestations‌ Source:‌ ‌Lowed‌ ‌Hudson‌ ‌PRISM‌ ‌ 

‌ 
LEGEND‌ ‌ 

○ Green‌ ‌-‌ ‌Water‌ ‌Chestnut‌ ‌‌(Trapas‌ ‌Natans)‌ ‌ 
‌ 

‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
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‌ 
FIGURE‌ ‌BE:‌ ‌‌Wastewater‌ ‌Treatment‌ ‌Plants‌ Source:‌ ‌NYS‌ ‌DEC‌ ‌ 

‌ 
LEGEND‌ ‌ 

○ Blue‌ ‌-‌ ‌Wastewater‌ ‌Treatment‌ ‌Plants‌ ‌ 
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‌ 
FIGURE‌ ‌BF:‌ ‌‌Operating‌ ‌NY‌ ‌Biogas‌ ‌Systems‌ Source:‌ ‌USDA‌ ‌ 

‌ 
LEGEND‌ ‌ 

○ Purple‌ ‌-‌ ‌CNG‌ ‌Fueling‌ ‌Stations‌ ‌ 
○ Red‌ ‌-‌ ‌Landfill‌ ‌Biogas‌ ‌Systems‌ ‌ 
○ Teal‌ ‌-‌ ‌WWTP‌ ‌Biogas‌ ‌Systems‌ ‌ 
○ Green‌ ‌-‌ ‌Agricultural‌ ‌Biogas‌ ‌Systems‌ ‌ 

‌ 

‌ 

‌ 
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‌ 
FIGURE‌ ‌BG:‌ ‌‌Natural‌ ‌Gas‌ ‌Pipeline‌ ‌Network‌ Source:‌ ‌National‌ ‌Pipeline‌ ‌Map‌ ‌ 

‌ 
LEGEND‌ ‌ 

○ Purple‌ ‌-‌ ‌Natural‌ ‌Gas‌ ‌Pipeline‌ ‌Network‌ ‌ 
‌ 

‌ 

‌ 

‌ 
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‌ 

‌ 
FIGURE‌ ‌BH:‌ ‌‌Landfills‌ ‌&‌ ‌Dump‌ ‌Sites‌ Source:‌ ‌NYS‌ ‌DEC‌ ‌ 

‌ 
LEGEND‌ ‌ 

○ Burgundy‌ ‌-‌ ‌Landfill‌ ‌Sites‌ ‌ 
○ Teal‌ ‌-‌ ‌Dump‌ ‌sites‌ ‌ 

‌ 

‌ 

‌ 

‌ 

‌ 
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‌ 

FIGURE‌ ‌BI:‌ ‌‌Power‌ ‌Plants‌ Source:‌ ‌USDA‌ ‌ 

‌ 
LEGEND‌ ‌ 

○ Pink‌ ‌-‌ ‌Power‌ ‌Plants‌ ‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
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Classification‌ ‌matrices‌ ‌ 
‌ 

TABLE‌ ‌BA:‌ ‌‌Industrial‌ ‌/‌ ‌Commercial‌ ‌Operations‌ ‌ 

‌ 

TABLE‌ ‌BB:‌ ‌‌Anaerobic‌ ‌Digestion‌ ‌Feedstocks‌ ‌ 

‌ 

TABLE‌ ‌BC:‌‌ ‌Pyrolysis‌ ‌Potential‌ ‌ 
‌ 

TABLE‌ ‌BD:‌‌ ‌Space‌ ‌&‌ ‌Circular‌ ‌Economy‌ ‌(Area‌ ‌Overview)‌ ‌ 

‌ 
‌ 

‌  CIRCULAR‌ ‌BIOGAS‌ ‌SYSTEMS‌ ‌FOR‌ ‌NEW‌ ‌YORK’S‌ ‌GREATER‌ ‌HUDSON‌ ‌VALLEY‌ ‌|‌ ‌SEPTEMBER‌ ‌2021‌ 132‌ ‌ 

Industrial‌ ‌/‌ ‌commercial‌ ‌site‌ ‌with‌ ‌hauling‌ ‌activities‌ ‌ 

Recycling‌ ‌facilities‌ ‌  Energy‌ ‌production‌ ‌  Landfill‌ ‌ 

Organics‌ ‌  Composting‌ ‌  Biogas‌ ‌  Incinerator‌ ‌  Natural‌ ‌gas‌ ‌  Active‌ ‌  Closed‌ ‌ 

Variation‌ ‌of‌ ‌feedstock‌ ‌ 

Excess‌ ‌food‌ ‌waste‌ ‌  Wood‌ ‌/‌ ‌yard‌ ‌waste‌ ‌  Invasive‌ ‌species‌ ‌  Livestock‌ ‌manure‌ ‌  Perennial‌ ‌grasses‌ ‌ 

Pyrolysis‌ ‌&‌ ‌biochar‌ ‌ 

Biosolids‌ ‌  Wood‌ ‌waste‌ ‌  Heat‌ ‌need‌ ‌ 

Space‌ ‌to‌ ‌host‌ ‌the‌ ‌proposed‌ ‌system‌ ‌ 

Sufficient‌ ‌to‌ ‌support‌ ‌proposal‌ ‌  Space‌ ‌to‌ ‌scale-up‌ ‌the‌ ‌proposed‌‌ 
system‌ ‌with‌ ‌increased‌ ‌feedstock‌ ‌ 

Available‌ ‌area‌ ‌to‌ ‌introduce‌ ‌innovative‌‌ 
circular‌ ‌economy‌ ‌initiatives‌ ‌ 



‌ 

APPENDIX‌ ‌3:‌ ‌Discussion‌ ‌ 

Mapping‌ ‌&‌ ‌prioritization‌ ‌ 

FIGURE‌ ‌CA:‌‌ ‌5‌ ‌Selected‌ ‌Proposals‌ ‌For‌ ‌Maximum‌ ‌Area‌ ‌Coverage‌ ‌(Option‌ ‌A)‌ ‌ 
‌ 

● Proposal‌ ‌5:‌ ‌Ulster‌ ‌County‌ ‌Resource‌ ‌Recovery‌ ‌Agency‌ ‌ 
● Proposal‌ ‌6:‌ ‌Delaware‌ ‌County‌ ‌Solid‌ ‌Waste‌ ‌Management‌ ‌ 
● Proposal‌ ‌8:‌ ‌Wheelabrator‌ ‌Westchester‌ ‌ 
● Proposal‌ ‌9:‌ ‌Dutchess‌ ‌County‌ ‌Resource‌ ‌Recovery‌ ‌Agency‌ ‌ 
● Proposal‌ ‌10:‌ ‌Town‌ ‌Of‌ ‌Colonie‌ ‌Landfill‌ ‌ 

‌ 
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‌ 

FIGURE‌ ‌CB:‌‌ ‌5‌ ‌Selected‌ ‌Proposals‌ ‌For‌ ‌Maximum‌ ‌Area‌ ‌Coverage‌ ‌(Option‌ ‌B)‌ ‌ 
‌ 

● Proposal‌ ‌5:‌ ‌Ulster‌ ‌County‌ ‌Resource‌ ‌Recovery‌ ‌Agency‌ ‌ 
● Proposal‌ ‌6:‌ ‌Delaware‌ ‌County‌ ‌Solid‌ ‌Waste‌ ‌Management‌ ‌ 
● Proposal‌ ‌8:‌ ‌Wheelabrator‌ ‌Westchester‌ ‌ 
● Proposal‌ ‌2:‌ ‌Taylor-Montgomery‌ ‌LLC‌ ‌ 
● Proposal‌ ‌10:‌ ‌Town‌ ‌Of‌ ‌Colonie‌ ‌Landfill‌ ‌ 
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‌ 

Environmental‌ ‌justice‌ ‌&‌ ‌opportunity‌ ‌zones‌ ‌ 

‌ 
FIGURE‌ ‌CC:‌ ‌‌Urbanized‌ ‌Areas‌ ‌&‌ ‌Clusters‌ ‌(US‌ ‌Census‌ ‌Bureau)‌ ‌ 

‌ 

‌ 
FIGURE‌ ‌CD:‌ ‌‌Opportunity‌ ‌Zones‌ ‌(NY‌ ‌Economic‌ ‌Development‌ ‌Strategy)‌ ‌ 
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‌ 

APPENDIX‌ ‌4:‌ ‌Conclusion‌ ‌ 

10‌ ‌Proposals‌ ‌mapped‌ ‌ 

‌ 
FIGURE‌ ‌DA:‌ ‌‌10‌ ‌Proposals‌ ‌Mapped‌ ‌With‌ ‌~25-Mile‌ ‌Radii‌ ‌ 
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‌ 

Classification‌ ‌summary‌ ‌1‌ ‌ 
‌ 

TABLE‌ ‌DA:‌ ‌Industrial‌ ‌/‌ ‌Commercial‌ ‌Proposals‌ ‌Summary‌ ‌Extrapolated‌ ‌ 

‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
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‌  ‌  Industrial‌ ‌/‌ ‌commercial‌ ‌site‌ ‌with‌ ‌hauling‌ ‌activities‌ ‌ 

1‌ ‌  Monticello‌ ‌Transfer‌‌ 
Station‌ ‌ 

Recycling‌ ‌facilities‌ ‌  Energy‌ ‌production‌ ‌  Landfill‌ ‌ 

Organics‌ ‌  Composting‌  Biogas‌ ‌  Incinerator‌  Natural‌‌ 
gas‌ ‌  Active‌ ‌  Closed‌ ‌ 

2‌ ‌  Taylor-Montgomery‌‌ 
LLC‌ ‌ 

Recycling‌ ‌facilities‌ ‌  Energy‌ ‌production‌ ‌  Landfill‌ ‌ 

Organics‌ ‌  Composting‌  Biogas‌ ‌  Incinerator‌  Natural‌‌ 
gas‌ ‌  Active‌ ‌  Closed‌ ‌ 

3‌ ‌  Beacon‌ ‌Recycling‌‌ 
&‌ ‌Transfer‌ ‌ 

Recycling‌ ‌facilities‌ ‌  Energy‌ ‌production‌ ‌  Landfill‌ ‌ 

Organics‌ ‌  Composting‌  Biogas‌ ‌  Incinerator‌  Natural‌‌ 
gas‌ ‌  Active‌ ‌  Closed‌ ‌ 

4‌ ‌  WeCare‌ ‌|‌ ‌Denali‌‌ 
Rockland‌ ‌ 

Recycling‌ ‌facilities‌ ‌  Energy‌ ‌production‌ ‌  Landfill‌ ‌ 

Organics‌ ‌  Composting‌  Biogas‌ ‌  Incinerator‌  Natural‌‌ 
gas‌ ‌  Active‌ ‌  Closed‌ ‌ 

5‌ ‌  Ulster‌ ‌County‌ ‌RRA‌ ‌ 
Recycling‌ ‌facilities‌ ‌  Energy‌ ‌production‌ ‌  Landfill‌ ‌ 

Organics‌ ‌  Composting‌  Biogas‌ ‌  Incinerator‌  Natural‌‌ 
gas‌ ‌  Active‌ ‌  Closed‌ ‌ 

6‌ ‌  Delaware‌ ‌County‌‌ 
SWM‌ ‌ 

Recycling‌ ‌facilities‌ ‌  Energy‌ ‌production‌ ‌  Landfill‌ ‌ 

Organics‌ ‌  Composting‌  Biogas‌ ‌  Incinerator‌  Natural‌‌ 
gas‌ ‌  Active‌ ‌  Closed‌ ‌ 

7‌ ‌  Westchester‌‌ 
County‌ ‌WWTP‌ ‌ 

Recycling‌ ‌facilities‌ ‌  Energy‌ ‌production‌ ‌  Landfill‌ ‌ 

Organics‌ ‌  Composting‌  Biogas‌ ‌  Incinerator‌  Natural‌‌ 
gas‌ ‌  Active‌ ‌  Closed‌ ‌ 

8‌ ‌  Wheelabrator‌‌ 
Westchester‌ ‌ 

Recycling‌ ‌facilities‌ ‌  Energy‌ ‌production‌ ‌  Landfill‌ ‌ 

Organics‌ ‌  Composting‌  Biogas‌ ‌  Incinerator‌  Natural‌‌ 
gas‌ ‌  Active‌ ‌  Closed‌ ‌ 

9‌ ‌  Dutchess‌ ‌County‌‌ 
RRA‌ ‌ 

Recycling‌ ‌facilities‌ ‌  Energy‌ ‌production‌ ‌  Landfill‌ ‌ 

Organics‌ ‌  Composting‌  Biogas‌ ‌  Incinerator‌  Natural‌‌ 
gas‌ ‌  Active‌ ‌  Closed‌ ‌ 

10‌  Town‌ ‌Of‌ ‌Colonie‌‌ 
Landfill‌ ‌ 

Recycling‌ ‌facilities‌ ‌  Energy‌ ‌production‌ ‌  Landfill‌ ‌ 

Organics‌ ‌  Composting‌  Biogas‌ ‌  Incinerator‌  Natural‌‌ 
gas‌ ‌  Active‌ ‌  Closed‌ ‌ 



‌ 

Classification‌ ‌summary‌ ‌2‌ ‌ 
‌ 

TABLE‌ ‌DB:‌ ‌Anaerobic‌ ‌Digestion‌ ‌Feedstocks‌ ‌Proposals‌ ‌Summary‌ ‌Extrapoated‌ ‌ 

Classification‌ ‌summary‌ ‌3‌ ‌ 
‌ 

TABLE‌ ‌DC:‌  ‌‌Pyrolysis‌ ‌Potential‌ ‌Proposals‌ ‌Summary‌ ‌Extrapolated‌ ‌ 

‌ 
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‌  ‌  Variation‌ ‌of‌ ‌feedstock‌ ‌ 

1‌ ‌  Monticello‌ ‌Transfer‌‌ 
Station‌ ‌ 

Excess‌ ‌food‌‌ 
waste‌ ‌ 

Wood‌ ‌/‌ ‌yard‌‌ 
waste‌ ‌ 

Invasive‌‌ 
species‌ ‌ 

Livestock‌‌ 
manure‌ ‌ 

Perennial‌‌ 
grasses‌ ‌ 

2‌ ‌  Taylor-Montgomery‌ ‌LLC‌ ‌  Excess‌ ‌food‌‌ 
waste‌ ‌ 

Wood‌ ‌/‌ ‌yard‌‌ 
waste‌ ‌ 

Invasive‌‌ 
species‌ ‌ 

Livestock‌‌ 
manure‌ ‌ 

Perennial‌‌ 
grasses‌ ‌ 

3‌ ‌  Beacon‌ ‌Recycling‌ ‌&‌‌ 
Transfer‌ ‌ 

Excess‌ ‌food‌‌ 
waste‌ ‌ 

Wood‌ ‌/‌ ‌yard‌‌ 
waste‌ ‌ 

Invasive‌‌ 
species‌ ‌ 

Livestock‌‌ 
manure‌ ‌ 

Perennial‌‌ 
grasses‌ ‌ 

4‌ ‌  WeCare‌ ‌|‌ ‌Denali‌ ‌Rockland‌  Excess‌ ‌food‌‌ 
waste‌ ‌ 

Wood‌ ‌/‌ ‌yard‌‌ 
waste‌ ‌ 

Invasive‌‌ 
species‌ ‌ 

Livestock‌‌ 
manure‌ ‌ 

Perennial‌‌ 
grasses‌ ‌ 

5‌ ‌  Ulster‌ ‌County‌ ‌RRA‌ ‌  Excess‌ ‌food‌‌ 
waste‌ ‌ 

Wood‌ ‌/‌ ‌yard‌‌ 
waste‌ ‌ 

Invasive‌‌ 
species‌ ‌ 

Livestock‌‌ 
manure‌ ‌ 

Perennial‌‌ 
grasses‌ ‌ 

6‌ ‌  Delaware‌ ‌County‌ ‌SWM‌ ‌  Excess‌ ‌food‌‌ 
waste‌ ‌ 

Wood‌ ‌/‌ ‌yard‌‌ 
waste‌ ‌ 

Invasive‌‌ 
species‌ ‌ 

Livestock‌‌ 
manure‌ ‌ 

Perennial‌‌ 
grasses‌ ‌ 

7‌ ‌  Westchester‌ ‌County‌‌ 
WWTP‌ ‌ 

Excess‌ ‌food‌‌ 
waste‌ ‌ 

Wood‌ ‌/‌ ‌yard‌‌ 
waste‌ ‌ 

Invasive‌‌ 
species‌ ‌ 

Livestock‌‌ 
manure‌ ‌ 

Perennial‌‌ 
grasses‌ ‌ 

8‌ ‌  Wheelabrator‌ ‌Westchester‌  Excess‌ ‌food‌‌ 
waste‌ ‌ 

Wood‌ ‌/‌ ‌yard‌‌ 
waste‌ ‌ 

Invasive‌‌ 
species‌ ‌ 

Livestock‌‌ 
manure‌ ‌ 

Perennial‌‌ 
grasses‌ ‌ 

9‌ ‌  Dutchess‌ ‌County‌ ‌RRA‌ ‌  Excess‌ ‌food‌‌ 
waste‌ ‌ 

Wood‌ ‌/‌ ‌yard‌‌ 
waste‌ ‌ 

Invasive‌‌ 
species‌ ‌ 

Livestock‌‌ 
manure‌ ‌ 

Perennial‌‌ 
grasses‌ ‌ 

10‌ ‌  Town‌ ‌Of‌ ‌Colonie‌ ‌Landfill‌ ‌  Excess‌ ‌food‌‌ 
waste‌ ‌ 

Wood‌ ‌/‌ ‌yard‌‌ 
waste‌ ‌ 

Invasive‌‌ 
species‌ ‌ 

Livestock‌‌ 
manure‌ ‌ 

Perennial‌‌ 
grasses‌ ‌ 

‌  ‌  Pyrolysis‌ ‌&‌ ‌biochar‌ ‌ 

1‌ ‌  Monticello‌ ‌Transfer‌ ‌Station‌ ‌  Biosolids‌ ‌  Wood‌ ‌waste‌ ‌  Heat‌ ‌need‌ ‌ 

2‌ ‌  Taylor-Montgomery‌ ‌LLC‌ ‌  Biosolids‌ ‌  Wood‌ ‌waste‌ ‌  Heat‌ ‌need‌ ‌ 

3‌ ‌  Beacon‌ ‌Recycling‌ ‌&‌ ‌Transfer‌ ‌  Biosolids‌ ‌  Wood‌ ‌waste‌ ‌  Heat‌ ‌need‌ ‌ 

4‌ ‌  WeCare‌ ‌|‌ ‌Denali‌ ‌Rockland‌ ‌  Biosolids‌ ‌  Wood‌ ‌waste‌ ‌  Heat‌ ‌need‌ ‌ 

5‌ ‌  Ulster‌ ‌County‌ ‌RRA‌ ‌  Biosolids‌ ‌  Wood‌ ‌waste‌ ‌  Heat‌ ‌need‌ ‌ 

6‌ ‌  Delaware‌ ‌County‌ ‌SWM‌ ‌  Biosolids‌ ‌  Wood‌ ‌waste‌ ‌  Heat‌ ‌need‌ ‌ 

7‌ ‌  Westchester‌ ‌County‌ ‌WWTP‌ ‌  Biosolids‌ ‌  Wood‌ ‌waste‌ ‌  Heat‌ ‌need‌ ‌ 

8‌ ‌  Wheelabrator‌ ‌Westchester‌ ‌  Biosolids‌ ‌  Wood‌ ‌waste‌ ‌  Heat‌ ‌need‌ ‌ 

9‌ ‌  Dutchess‌ ‌County‌ ‌RRA‌ ‌  Biosolids‌ ‌  Wood‌ ‌waste‌ ‌  Heat‌ ‌need‌ ‌ 

10‌ ‌  Town‌ ‌Of‌ ‌Colonie‌ ‌Landfill‌ ‌  Biosolids‌ ‌  Wood‌ ‌waste‌ ‌  Heat‌ ‌need‌ ‌ 



‌ 

Classification‌ ‌summary‌ ‌4‌ ‌ 
‌ 

TABLE‌ ‌DD:‌ ‌‌Space‌ ‌&‌‌ ‌‌Circular‌ ‌Economy‌ ‌Proposals‌ ‌Summary‌ ‌Extrapolated‌ ‌ 

‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
‌ 
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‌  ‌  Space‌ ‌to‌ ‌host‌ ‌the‌ ‌proposed‌ ‌system‌ ‌ 

1‌ ‌  Monticello‌ ‌Transfer‌‌ 
Station‌ ‌ 

Sufficient‌ ‌to‌ ‌support‌‌ 
proposal‌ ‌ 

Space‌ ‌to‌ ‌scale-up‌ ‌the‌‌ 
proposed‌ ‌system‌ ‌with‌‌ 
increased‌ ‌feedstock‌ ‌ 

Available‌ ‌area‌ ‌to‌ ‌introduce‌‌ 
innovative‌ ‌circular‌ ‌economy‌‌ 

initiatives‌ ‌ 

2‌ ‌  Taylor-Montgomery‌ 
LLC‌ ‌ 

Sufficient‌ ‌to‌ ‌support‌‌ 
proposal‌ ‌ 

Space‌ ‌to‌ ‌scale-up‌ ‌the‌‌ 
proposed‌ ‌system‌ ‌with‌‌ 
increased‌ ‌feedstock‌ ‌ 

Available‌ ‌area‌ ‌to‌ ‌introduce‌‌ 
innovative‌ ‌circular‌ ‌economy‌‌ 

initiatives‌ ‌ 

3‌ ‌  Beacon‌ ‌Recycling‌‌ 
&‌ ‌Transfer‌ ‌ 

Sufficient‌ ‌to‌ ‌support‌‌ 
proposal‌ ‌ 

Space‌ ‌to‌ ‌scale-up‌ ‌the‌‌ 
proposed‌ ‌system‌ ‌with‌‌ 
increased‌ ‌feedstock‌ ‌ 

Available‌ ‌area‌ ‌to‌ ‌introduce‌‌ 
innovative‌ ‌circular‌ ‌economy‌‌ 

initiatives‌ ‌ 

4‌ ‌  WeCare‌ ‌|‌ ‌Denali‌‌ 
Rockland‌ ‌ 

Sufficient‌ ‌to‌ ‌support‌‌ 
proposal‌ ‌ 

Space‌ ‌to‌ ‌scale-up‌ ‌the‌‌ 
proposed‌ ‌system‌ ‌with‌‌ 
increased‌ ‌feedstock‌ ‌ 

Available‌ ‌area‌ ‌to‌ ‌introduce‌‌ 
innovative‌ ‌circular‌ ‌economy‌‌ 

initiatives‌ ‌ 

5‌ ‌  Ulster‌ ‌County‌ ‌RRA‌  Sufficient‌ ‌to‌ ‌support‌‌ 
proposal‌ ‌ 

Space‌ ‌to‌ ‌scale-up‌ ‌the‌‌ 
proposed‌ ‌system‌ ‌with‌‌ 
increased‌ ‌feedstock‌ ‌ 

Available‌ ‌area‌ ‌to‌ ‌introduce‌‌ 
innovative‌ ‌circular‌ ‌economy‌‌ 

initiatives‌ ‌ 

6‌ ‌  Delaware‌ ‌County‌‌ 
SWM‌ ‌ 

Sufficient‌ ‌to‌ ‌support‌‌ 
proposal‌ ‌ 

Space‌ ‌to‌ ‌scale-up‌ ‌the‌‌ 
proposed‌ ‌system‌ ‌with‌‌ 
increased‌ ‌feedstock‌ ‌ 

Available‌ ‌area‌ ‌to‌ ‌introduce‌‌ 
innovative‌ ‌circular‌ ‌economy‌‌ 

initiatives‌ ‌ 

7‌ ‌  Westchester‌‌ 
County‌ ‌WWTP‌ ‌ 

Sufficient‌ ‌to‌ ‌support‌‌ 
proposal‌ ‌ 

Space‌ ‌to‌ ‌scale-up‌ ‌the‌‌ 
proposed‌ ‌system‌ ‌with‌‌ 
increased‌ ‌feedstock‌ ‌ 

Available‌ ‌area‌ ‌to‌ ‌introduce‌‌ 
innovative‌ ‌circular‌ ‌economy‌‌ 

initiatives‌ ‌ 

8‌ ‌  Wheelabrator‌‌ 
Westchester‌ ‌ 

Sufficient‌ ‌to‌ ‌support‌‌ 
proposal‌ ‌ 

Space‌ ‌to‌ ‌scale-up‌ ‌the‌‌ 
proposed‌ ‌system‌ ‌with‌‌ 
increased‌ ‌feedstock‌ ‌ 

Available‌ ‌area‌ ‌to‌ ‌introduce‌‌ 
innovative‌ ‌circular‌ ‌economy‌‌ 

initiatives‌ ‌ 

9‌ ‌  Dutchess‌ ‌County‌‌ 
RRA‌ ‌ 

Sufficient‌ ‌to‌ ‌support‌‌ 
proposal‌ ‌ 

Space‌ ‌to‌ ‌scale-up‌ ‌the‌‌ 
proposed‌ ‌system‌ ‌with‌‌ 
increased‌ ‌feedstock‌ ‌ 

Available‌ ‌area‌ ‌to‌ ‌introduce‌‌ 
innovative‌ ‌circular‌ ‌economy‌‌ 

initiatives‌ ‌ 

10‌ ‌  Town‌ ‌Of‌ ‌Colonie‌‌ 
Landfill‌ ‌ 

Sufficient‌ ‌to‌ ‌support‌‌ 
proposal‌ ‌ 

Space‌ ‌to‌ ‌scale-up‌ ‌the‌‌ 
proposed‌ ‌system‌ ‌with‌‌ 
increased‌ ‌feedstock‌ ‌ 

Available‌ ‌area‌ ‌to‌ ‌introduce‌‌ 
innovative‌ ‌circular‌ ‌economy‌‌ 

initiatives‌ ‌ 
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