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1.0 INTRODUCTION 

 

Saratoga Biochar Solutions, LLC (SBS) is proposing to construct and operate a solid waste management 

facility (SWMF) to manufacture Carbon Fertilizer™ from biosolids and wood waste feedstock (hereinafter 

the “Facility”) with an annual throughput up to 235,200 wet tons of received biosolids and up to 35,280 

tons of wood waste. The Facility is designed to be constructed in three phases with each phase consisting 

of a process line capable of processing up to 10 wet tons per hour of biosolids and up to 1.5 tons per hour 

of wood waste. Each process line is capable of manufacturing approximately 1 ton per hour of Exceptional 

Quality (EQ) Class A biosolids product (i.e., “Carbon Fertilizer™”) in accordance with 40 CFR Part 503 

and 6 NYCRR 361. The selected location is on 5.89 acres composed of Tax Parcels 50.-4-16 (3.07 acres) 

and 50.-4-22 (2.82 acres), on Farnan Road within the Moreau Industrial Park in the Town of Moreau, 

Saratoga County, New York, owned by Moreau Industrial Park, LLC. A Site Location Map on a United 

States Geological Survey quadrangle map is provided as Figure 1, and a Site Vicinity Map on an aerial 

image is provided as Figure 2. 

 

The Facility is designed to process biosolids and wood waste feedstock through low-temperature drying 

and pyrolysis to produce a marketable Carbon Fertilizer™ that meets specific end-use requirements. The 

Facility is subject to a New York State Department of Environmental Conservation (NYSDEC) SWMF 

permit under 6 NYCRR 362-1 (Thermal Treatment Facilities). There is no incineration or combustion of 

feedstock involved in the manufacturing process, and the feedstock is limited to biosolids sourced from 

wastewater treatment plants and wood waste consisting of land clearing debris and/or unadulterated wood, 

wood chips, or bark from logging operations, pulp and paper production, and wood products manufacturing. 

Unauthorized waste that will not be accepted includes municipal solid waste, construction and demolition 

debris, friable asbestos-containing material (ACM), mercury-added consumer products, radioactive waste, 

infectious and regulated medical waste, hazardous wastes, and wood products that are painted, chemically 

treated (e.g., pressure-treated wood or railroad ties), or manufactured with chemicals such as glues or 

adhesives (e.g., plywood or particle board). 

 

All manufacturing activities are conducted indoors, and the Facility is maintained under negative pressure 

to mitigate potential fugitive odor emissions. All exhaust air is treated through engineered air pollution 

control devices for particulate, ammonia, sulfur dioxide, and odor control. The Facility has submitted a 

Petition for a Case-Specific Beneficial Use Determination (BUD) to NYSDEC that describes the marketing 

plan for the beneficial use of Carbon Fertilizer™. 

 

1.1 Purpose and Objectives 

 

This Engineering Report and supplemental documentation demonstrates compliance with applicable 

requirements of 6 NYCRR 360.16 (Permit Application Requirements and Permit Provisions), 6 NYCRR 

360.19 (Operating Requirements), and 6 NYCRR Part 362-1 (Thermal Treatment Facilities). Site 

development is subject to local approval by the Town of Moreau Planning Board. An initial Site Plan 

Application, including a Full Environmental Assessment Form (EAF), was submitted to the Town of 

Moreau Planning Board in July 2021. Site Plan Drawings are provided in Appendix A.  

 

Supplemental documentation to this Engineering Report provides operational Facility guidelines for use 

upon issuance of the Permit to Operate. Supplemental documentation includes the following: 

• Facility Manual 

o Waste Control Plan 

o Operations & Maintenance (O&M) Plan 
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o Training Plan 

o Emergency Response Plan  

o Noise Monitoring and Control Plan 

o Residue Management Plan 

o Radioactive Waste Detection Plan 

o Closure Plan 

• Application for Air Facility Permit  

o Description of Emission Sources 

o Description of Emission Controls 

o Facility Emission Estimates 

o AERSCREEN Stack Dispersion Screening 

o Allowable Emissions Analysis 

o CLCPA Consistency Assessment 

• Petition for Case-Specific Beneficial Use Determination 

o Biosolids Supplier Contract 

o Wood Waste Source Letters of Interest 

o End-Use Marketing Plan 

o End-Use Market Letters of Interest 

o Example Product Label 

 

A copy of this Engineering Report, supplements, and design documents will be maintained at the Facility 

and be made available, upon request, for inspection and review by agencies having jurisdiction over the 

Facility or aspects of its operation. 

 

2.0 REGULATORY OVERVIEW 

 

2.1 State Environmental Quality Review Act (SEQRA) 

 

As required by SEQRA, all State, regional, and local government agencies have the responsibility of 

determining whether actions, including issuance of solid waste permits, may have significant impacts on 

the environment. If the action is determined to possess the potential for adverse environmental impacts, 

SEQRA requires submission of an Environmental Impact Statement (EIS). 

 

A Generic Environmental Impact Statement (GEIS) was prepared in 1991 during the initial rezoning and 

establishment of the Moreau Industrial Park. The GEIS examined the potential impacts of the development 

of the park and a Statement of Findings and Decision to approve the action was issued on February 21, 

1991. Section 8 of the Statement established a series of thresholds as a method for measuring individual 

project impact. If a proposed individual development exceeds 10-15% above the thresholds, the Lead 

Agency should consider if additional environmental studies are warranted. If a proposed development does 

not exceed the thresholds, then no additional studies would be required. A copy of the Moreau Industrial 

Park GEIS Statement of Findings is included in Appendix B.  

 

In August 2021, the Town of Moreau Planning Board voted unanimously to be Lead Agency and undertake 

a coordinated review with other involved agencies. In March 2022, the Planning Board, as Lead Agency, 
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completed Part 2 of the Full EAF and issued a Negative Declaration. A copy of the completed Parts 1, 2, 

and 3 of the Full EAF are provided in Appendix B. 

 

2.2 New York State Historic Preservation Act Review 

 

Section 14.09 of the Parks, Recreation, and Historic Preservation Law requires mandatory review and 

consultation if a project has potential to cause any change, beneficial or adverse, in the quality of any 

eligible or registered property. During initial development of the Moreau Industrial Park, the New York 

State Office of Parks, Recreation, and Historic Preservation (OPRHP) was consulted to review the proposed 

development in accordance with the New York State Historic Preservation Act. Two archaeological sites 

were identified (Site 1 and Site 2) through a phase 1, 2, and 3 archaeological survey. Both sites were fully 

excavated to recover artifacts, and OPRHP accepted the final Stage 3 report to authorize construction of 

the Industrial Park.  

 

A new consultation was initiated for the Facility’s specific location on Tax Parcels 50.-4-16 and 50.-4-22. 

By letter dated November 10, 2021, OPRHP indicated no impacts by the project. Therefore, requirements 

of 6 NYCRR 621.3(a)(8) are complete and additional review and consultation is not necessary. A copy of 

OPRHP correspondence is provided in Appendix C. 

 

2.3 Uniform Procedures Act 

 

The Uniform Procedures Act and associated Permit Hearing Procedures (6 NYCRR Parts 621 and 624) 

establishes timetables for review and approval of environmental permit applications. Under the Uniform 

Procedures Act, the review process for projects requiring multiple NYSDEC approvals and/or permits is 

simplified via concurrent review of all applications. The following list identifies NYSDEC environmental 

approvals and permit:  

• Solid Waste Management Facility Permit 

• State Facility Air Permit 

 

2.4 Applicability of Part 360 

 

The activities associated with Facility operation are regulated under 6 NYCRR Parts 360 and 362-1, 

respectively. Revisions to these regulations became effective November 4, 2017. 

 

2.5 State and Local Consistency 

 

The New York State Solid Waste Management Plan encourages reduction, reuse, and recycling of waste 

over land disposal. The newly enacted New York State Climate Leadership and Community Protection Act 

(CLCPA) mandates that State agencies consider the climate implications of agency decisions and must 

consider whether this project is inconsistent with, or will interfere with, the attainment of the statewide 

greenhouse gas (GHG) emission limits. The CLCPA includes economy-wide requirements to reduce GHG 

emissions in New York State by 40% below 1990 levels by 2030 and 85% below 1990 levels by 2050. 

NYSDEC has promulgated GHG emission limits in 6 NYCRR 496. A detailed CLCPA consistency 

assessment is included in the Application for Air Facility Permit and is prepared consistent with draft 

NYSDEC Program Policy DAR-21 “The Climate Leadership and Community Protection Act and Air 

Permit Applications.” 
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The Facility provides an environmentally beneficial alternative to landfill disposal and incineration for the 

management of biosolids from local and regional wastewater treatment plants, as well as a local recycling 

option for wood waste. Landfill disposal is currently the most used biosolids management method in New 

York, and New York is also the largest exporter of biosolids in the United States for management. Specific 

to this Facility location, a local incinerator recently closed in Glens Falls with more incinerator closures 

likely in the future, which drives the demand for an alternative biosolids management method. In addition, 

incinerators produce high levels of nitrous oxide, which is 264 times the carbon dioxide equivalent as a 

greenhouse gas over an integrated 20 year timeframe as reported in 6 NYCRR 496. This Facility provides 

a local management option, an effective alternative to incineration, and operates with a negative carbon 

footprint and lower nitrous oxide emissions.  

 

The carbon manufacturing process enhances nutrient recovery from biosolids to produce a marketable EQ 

Class A biosolids product as a direct substitute to traditional chemical fertilizers. The Facility provides a 

local alternative to disposal that decreases consumption of fossil fuel associated with longer hauling 

distances for current landfill disposal practices. Currently, some biosolids are being hauled out of state to 

landfills as far as Colorado, Texas, and Georgia by truck and train. However, most significantly, processing 

biosolids quickly after generation avoids methane production associated with decomposition in landfills or 

from land application practices, greatly reducing greenhouse gas emissions and climate change contribution 

from biosolids. Methane is 84 times the carbon dioxide equivalent as a greenhouse gas over an integrated 

20 year timeframe as reported in 6 NYCRR 496.  

 

In addition to avoiding greenhouse gas emissions, the process itself generates and recovers renewable 

energy to reduce natural gas consumption by 85% compared to typical natural gas-fired biosolids dryers. 

Renewable energy is generated in the form of synthetic gas (syngas), a low-methane gas produced by the 

pyrolysis reaction in the carbon manufacturing process. The process uses natural gas as fuel for the pyrolysis 

reactor, which generates sufficient syngas from the feedstock to operate the dryer. The carbon 

manufacturing process maximizes use of the biosolids’ inherent renewable energy to further reduce the 

greenhouse gas and climate change contribution from biosolids and wood waste while producing a 

marketable end product with a beneficial use as Carbon Fertilizer™. 

 

Carbon Fertilizer™, when applied to soil, sequesters carbon in soil while substituting for and reducing 

chemical fertilizer use and their associated greenhouse gas emissions. The use of traditional chemical 

fertilizers results in soil degradation that contributes to nutrient runoff into waterbodies with local, regional, 

and global impacts (e.g., aquatic dead zones). Traditional chemical fertilizers are, in essence, nutrients 

bound by salt, and the salts are corrosive to soils. Carbon Fertilizer™ represents a new class of fertilizer 

that binds nutrients with carbon, instead of salt. Carbon absorbs water quickly to reduce nutrient runoff and 

retain nutrients in the soil, which reduces ongoing fertilizer application that is necessary with traditional 

fertilizers. Replenishing soil carbon after more than 75 years of employing carbon-extractive agrarian 

techniques helps restore soil’s capacity to act as an environmental filter to the benefit of streams, rivers, 

lakes, and other waterbodies. Carbon Fertilizer™ is needed now, more than ever, and farmers are aware of 

the need as they continuously try to improve soil carbon levels. This is evidenced through agricultural 

adoption of no-till, cover crops, and numerous attempts to preserve soil carbon. Carbon Fertilizer™ is the 

first commercially viable means of carbon sequestration in soils. 

 

In summary, the Carbon Fertilizer™ manufacturing process potentially achieves a negative carbon footprint 

based on 1) replacing chemical fertilizers, 2) decreasing biosolids hauling, 3) avoiding biosolids 

decomposition and incineration, 4) generating and using renewable energy in the manufacturing process, 

and 5) the carbon sequestration benefits associated with using the Carbon Fertilizer™ in soil.   

 



 

Saratoga Biochar Solutions, LLC, Moreau, New York Page 5 

Engineering Report – 03/31/2022  #2020-20 

© 2022, Sterling Environmental Engineering, P.C. 

For these reasons, the Facility is consistent with the New York State Solid Waste Management Plan and 

the New York State Climate Leadership and Community Protection Act by providing carbon negative green 

infrastructure for biosolids management. 

 

3.0 SITE INFORMATION 
 

3.1 Existing Site Conditions 

 

The Facility is located on 5.89 acres composed of Tax Parcels 50.-4-16 (3.07 acres) and 50.-4-22 (2.82 

acres), on Farnan Road in the Town of Moreau, Saratoga County, New York, owned by Moreau Industrial 

Park, LLC. A regional Site Location Map (Figure 1) depicts the site location on the Hudson Falls New 

York, USGS 7.5-Minute Topographic Quadrangle. A Site Vicinity Map (Figure 2) depicts the Facility 

location and surrounding land use on an aerial map of Moreau, New York. The Facility will be the second 

tenant of the industrial park since the development was approved in 1991. 

 

3.2 Land Use 

 

The Facility property and surrounding land use are zoned General Manufacturing & Industrial (M-I). The 

immediate surrounding area is currently a mix of residential, commercial, industrial and vacant properties. 

The closest residential zoned property is approximately 1,500 feet west of the western property line. 

Surrounding land use includes the following: 

• To the South: Vacant forested land available for development within the Industrial Park.  

• To the North:  Vacant land available for development within the Industrial Park. 

• To the West:  Vacant forested land, an overhead electric utility corridor, and residential use. 

• To the East: Developed industrial property, vacant forested land, and the Hudson River. 

 

As shown in the Site Plan Drawings in Appendix A, the Facility will occupy approximately 3.30 acres of 

impervious surface (i.e., building and asphalt) upon full buildout of all three process lines. The building 

will occupy up to approximately 45,000 square feet, which is approximately 17.5% of the parcel area and 

below the GEIS screening threshold of 23%.  

 

4.0 PROCESS DESCRIPTION 
 

4.1 Carbon Fertilizer™ Manufacturing Facility 
 

The Facility uses low-temperature thermal drying and low-temperature pyrolysis to process biosolids and 

wood waste into a marketable EQ Class A biosolids product that meets specific end-use requirements 

contained in 40 CFR Part 503 and 6 NYCRR 361. Wood waste is used as a supplemental minor feedstock 

component for moisture control. Pyrolysis is a heating process in the absence of oxygen that separates 

volatile organic compounds (as syngas) from the inorganic solid fraction, which forms the Carbon 

Fertilizer™. The Facility consists of the following components and processes that are shown on the Site 

Plan Drawings in Appendix A: 

 

A. Scale House and Administrative Office – The Scale House and Administrative Office includes a 

scale operations center, restrooms, showers, and administrative support offices. This area is a 

specific portion of the Carbon Manufacturing Building that is separated from process equipment. 
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B. Carbon Manufacturing Building – The Carbon Manufacturing Building is completely enclosed and 

includes a Biosolids Receiving Area, a Process Input Feed Pit, and a Carbon Manufacturing Area. 

Attached to the Carbon Manufacturing Building is a partially enclosed, covered Wood Feedstock 

Receiving, Storage, and Processing Area and an outdoor Carbon Storage and Loading Area. As 

shown in the Site Plan Drawings, the Facility construction is anticipated to be built out over three 

phases with each phase capable of processing up to 10 tons per hour of received biosolids and up 

to 1.5 tons per hour of wood waste. Phases two and three are planned to be constructed over a five 

year timeframe following completion of Phase one. Descriptions of each area and associated 

processes are as follows: 

1. Biosolids Receiving Area – Biosolids are delivered by licensed haulers using standard 

hauling trucks with covers that will not require modifications. The Facility will receive 

biosolids Monday through Saturday at a rate of approximately 240 tons per day per 

processing line (i.e., approximately 283 cubic yards per day per processing line). Delivered 

biosolids are received inside the Carbon Manufacturing Building, which minimizes 

fugitive noise and odor emissions. The receiving area is isolated from the process area and 

is serviced by the air treatment system. Trucks back into the building through quick 

opening and closing garage doors and tip the biosolids into a recessed reception pit. The 

reception pit is equipped with a scalping grate with 8-inch square openings to separate and 

remove any oversized material that may be in a load (e.g., unauthorized waste). The 

receiving area is slightly pitched to ensure that any spillage is contained within the enclosed 

building. A high-pressure water source is available to wash the wheels and tailgate of 

delivery trucks if needed. Wash water is collected through a trench drain and for disposal 

to the sanitary sewer. The Facility has contracted with Casella Organics (“Casella”) for an 

initial 10-year term with two 5-year extensions to source and transport biosolids to the 

Facility. Since biosolids feedstock is being obtained from a single contracted supplier 

directly from wastewater treatment plants, the presence of oversized debris is expected to 

be minimal. If oversized debris is captured on the scalping screens, the first method of 

removal is manually by personnel with an extension hook. This method of removal is 

suitable for light debris (e.g., plastics). If large and potentially heavy oversized debris is 

encountered, a piece of equipment (e.g., excavator or similar) will remove the debris. All 

removed debris will be washed clean of biosolids using the truck wash and placed in a roll-

off container for offsite disposal. 

2. Process Input Feed Pit – Following biosolids reception, screw conveyors located at the 

bottom of the reception pit transfer the biosolids across the receiving pit into the Process 

Input Feed Pit. The receiving pits and storage silos are sized to provide a combined three-

day storage capacity in accordance with NYSDEC regulations (6 NYCRR 362-1.5(b)(3)). 

The two reception pits provide a combined 855.2 cubic yards of storage capacity for the 

first process line. The second and third processing lines will each include a biosolids 

storage silo that each have a capacity of at least 850 cubic yards. Indoor storage of biosolids 

is necessary to provide sufficient material for continuous operation of the manufacturing 

process 24 hours per day while only receiving biosolids between 6:00 AM and 6:00 PM 

Monday through Saturday. Biosolids reception rates and storage requirements at full 

buildout of all three phases are summarized in the following table: 
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Facility Biosolids Storage Requirements 

Received 

Wet Tons Per 

Day 

Received  

CY Per Day 

Storage 

Required 

(CY) 

Storage 

Provided 

(CY) 

720 850 2,550 2,555 

Note:  Biosolids unit weight assumed at 0.85 tons per CY (63 pounds per cubic foot) 

3. Wood Feedstock Receiving, Storage, and Processing Area – Adjacent to the Biosolids 

Receiving Area is a covered outdoor receiving and storage area for wood waste feedstock. 

Wood is used as an optional blending agent with biosolids to control moisture content and 

to boost both energy and carbon content. Received wood waste will include land clearing 

debris and/or unadulterated wood, wood chips, or bark from logging operations, pulp and 

paper production, and wood products manufacturing material. Unauthorized wood waste 

includes wood products that are painted, chemically treated (e.g., pressure-treated wood or 

railroad ties), or manufactured with chemicals such as glues or adhesives (e.g., plywood or 

particle board). Received wood will be stored in bunkers and loaded into the Process Input 

Feed Pit using a bucket loader or similar piece of mobile equipment. To ensure consistent 

particle size, all wood waste material is passed through an electric grinder to reduce 

oversized material. A dust hood is located above the grinder to collect any particulate 

emissions, and the grinder is locally shielded for noise control. The grinder will only 

operate during daytime hours.  

4. Carbon Manufacturing Area – Biosolids and wood waste feedstock move by conveyor to 

the manufacturing process equipment that consist of a rotary dryer, a pyrolysis reactor, and 

a thermal oxidizer, among other system components as shown on the Process Flow 

Diagram in Figure 4. Drying high-moisture biosolids is the first step in the carbon 

manufacturing process, which is common in many municipalities throughout the U.S. The 

drying process is the only point-source of odor emissions from the Facility. Dryer 

emissions are ducted to the air treatment system, and dry feedstock is collected in a hopper 

bin for sizing prior to the second step. Sizing the dried feedstock consists of screening and 

milling. Only properly sized particles (i.e., the under screen fraction) are sent to the 

pyrolysis reactor. Oversized particles are reduced to fines through the use of a hammermill 

and returned to the dryer along with process dust to facilitate particle agglomeration and to 

reduce dust in the final product. 

The second step in the carbon manufacturing process is pyrolysis. The dried and sized 

feedstock is received from the dry hopper bin into an oxygen-free chamber that heats the 

material without direct exposure to flame. The kiln uses natural gas to indirectly heat the 

feedstock across four sections of the kiln to ensure uniformity of the pyrolysis process 

along the length of the kiln. The products of pyrolysis are the manufactured Carbon 

Fertilizer™ solids and a synthetic gas (i.e., syngas). The solid Carbon Fertilizer™ is cooled 

by an indirect heat exchanger, hydrated to 10% moisture content, and transferred by 

conveyor to the product storage area. The generated syngas is ducted to the thermal 

oxidizer to generate heat for the dryer. The drying process accounts for approximately 83% 

of the heat energy needed for the Facility and is expected to be supplied from the syngas 

generated in the pyrolysis process as renewable energy. Exhaust from the thermal oxidizer 

is ducted to the dryer for thermal efficiency. Additional detail about process emissions and 

air treatment is included in the supporting documents for the State Facility Air Permit 

application.  
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The feedstock is never directly combusted or incinerated inside the kiln, which 

substantially reduces the potential for air emissions. The organic constituents in the 

feedstock are separated as a syngas, which contains methane, sulfur, and other odor 

compounds. The syngas is piped to and combusted in a thermal oxidizer at a temperature 

that generates heat, destroys odor compounds, and reduces the formation of nitrogen oxide 

emissions (i.e., NOx) through the use of low-NOx burners. The generated syngas is a 

renewable energy that is burned in the thermal oxidizer to produce heat for continuous 

operation of the dryer. The thermal oxidizer must initiate operations using natural gas or a 

blend of syngas and natural gas. However, once fully operational, the drying process 

achieves auto-thermal operations on the generated syngas from the pyrolysis process. The 

inorganic solids that remain after separating the syngas from the dried feedstock is the 

Carbon Fertilizer™ that is cooled and stabilized with water for storage and offsite 

shipment. 

5. Carbon Storage and Loading Area – Manufactured Carbon Fertilizer™ is moved by 

jacketed cooling conveyor to the Carbon Storage and Loading Area for temporary storage 

in vertical silos. Each storage silo has a diameter of 24 feet and a height of 44 feet that 

provides a total storage capacity of approximately 1,230 cubic yards (~615 cubic yards per 

silo). Each process line has a target production rate of 1 ton of manufactured Carbon 

Fertilizer™ per hour (i.e., 2.4 cubic yards per hour at a bulk density of 0.41 tons per cubic 

yard). Therefore, the silos provide approximately 7 days of storage capacity at full buildout, 

which meets the maximum onsite storage allowed in 6 NYCRR 362.15(d). Each process 

line will produce up to approximately 7,840 dry tons of Carbon Fertilizer™ annually as 

agglomerated pellets with a solids content of 95 to 98%. At full buildout, the Facility will 

produce up to approximately 23,500 tons of Carbon Fertilizer™ per year. Carbon 

Fertilizer™ will be loaded directly into delivery trucks or into approximately 1 and 2 cubic 

yard super sacks.  

The product bagging area is located outdoors and under roof cover between the process 

area and storage silos. The bagging line intercepts Carbon Fertilizer™ that is being 

conveyed from the process area to the storage silos. The Carbon Fertilizer™ will be 

hydrated to 10% moisture after the jacketed cooling conveyor and prior to storage to 

eliminate dust throughout. In addition, a dust chute will be used at the end of the bulk 

loading conveyor for dust control when loading trucks. To mitigate combustion risks from 

combustible dusts, the process and conveyance equipment include dust ports for dust 

removal as well as nitrogen purging to eliminate a combustible atmosphere. Recovered 

dust is fed into the dryer exhaust prior to the dry cyclone for reclamation into the Carbon 

Fertilizer™ manufacturing process. The entire process area will be outfitted with sprinkler 

systems as a secondary form of fire control in accordance with fire protection requirements.   

The Facility will be licensed as a commercial fertilizer distributer in accordance with 

Article 10, Section 146 of the New York State Agriculture and Markets (AGM) Law. The 

Facility has submitted a Petition for a Case-Specific BUD for designation by the NYSDEC 

as a beneficial use product. 

6. Emissions Air Treatment – Process air emissions from the Carbon Fertilizer™ 

manufacturing process, containing particulates, ammonia, sulfur dioxide, and odors, are 

treated through air pollution control systems prior to exhaust to the atmosphere. The 

receiving area, reception pits, and process area are all maintained under negative pressure 

to mitigate potential for fugitive emissions. The biosolids receiving area and reception pits 

are ducted directly into the combustion air intake of the thermal oxidizer. Auxiliary air 
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input into the dryer is ducted directly from the process area. Therefore, all air inside the 

Carbon Manufacturing Building is maintained under negative pressure induced by the air 

treatment system fans. When the manufacturing equipment is not operating, air is 

continuously pulled through the equipment and the air treatment system to ensure proper 

odor management at all times. 

Air treatment begins with high efficiency dry cyclones that recover most of the particulates 

from the air stream. After the dry cyclones, fine particulates are removed through multiple 

venturi heads that cool the air stream to the dew point. The cooled air stream passes through 

a packed bed wet scrubber where caustic or sodium bicarbonate is introduced to remove 

sulfur dioxide (SO2) and other odorous compounds. The effluent from the SO2 scrubber is 

discharged as wastewater effluent. After SO2 removal, the air stream passes through a 

second packed bed wet scrubber that uses sulfuric acid for ammonia removal. The effluent 

from the ammonia scrubber contains ammonium sulfate, which is either discharged as 

wastewater effluent or recycled into the Carbon Fertilizer™ to improve nutrient value. The 

final component of the air treatment system is a bio-scrubber that consists of two beds in 

series packed with microbes to polish the air by removing residual odors and SO2 prior to 

release to the atmosphere. 

Process water from the air treatment system that is not recycled is discharged through a 

direct sewer connection for treatment at the City of Glens Falls publicly owned treatment 

works (POTW). The air treatment system and associated process emissions are subject to 

a State Facility Air Permit. Additional details regarding emissions and air treatment are 

provided in the Air Permit Application narrative.  

 

4.2 Carbon Fertilizer™ Manufacturing Equipment 

 

The Carbon Fertilizer™ manufacturing process incorporates the following primary equipment, as shown in 

the attached Site Plan Drawings and Process Flow Diagram. Equipment drawings and specifications are 

included in Appendix D. Full construction drawings and specifications will be issued prior to initiating 

construction of Phase 1 and will be incorporated into this Engineering Report: 

1. Receiving pit screw conveyors: Floor mounted screw conveyors transfer received biosolids from 

the reception pits to the conveying pit. Additional screw conveyors transfer biosolids from the 

conveying pit to the process input feed pit (i.e., pugmill) for blending. 

2. Wood Grinder: An electric ground-mounted wood grinder will resize received wood waste for 

blending with biosolids in the pugmill. 

3. Pugmill: Wet biosolids, ground wood waste, and dry recirculated biosolids are blended in a pugmill 

to form a consistent feed material into the rotary dryer.  

4. Rotary Dryer: The rotary dryer consists of a continuous 9 foot diameter, 50 foot long metal shell 

equipped with spiral flights to promote mixing during drying. The shell is rotated with an electric 

motor and is heated by the syngas that is generated by the calciner and combusted by the thermal 

oxidizer. On initial startup, the dryer heat is obtained from natural gas until sufficient syngas is 

generated by processed material.  

5. Dryer Dual Cyclone: Dryer exhaust gases are sent through the cyclone separators for solids 

recovery before continuing to the air treatment system and exhausting to the atmosphere. 

Recovered solids are directed to the screening and resizing equipment. Process emissions require 

authorization through an Air State Facility Permit issued by NYSDEC. 
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6. Screening and Resizing Equipment: Dried material is discharged from the dryer through a rotary 

airlock and conveyed by a bucket elevator to an initial 3/8-inch vibrating screen that separates 

oversized material. The oversize fraction is directed to a hammermill for resizing and recirculation 

to the 3/8-inch screen. The undersize fraction is directed to the diversion bin. 

7. Diversion Bin: Dried material that passes the 3/8-inch screen enters a diversion bin where a 

majority of the dried material is recirculated back to the pugmill for blending with wet biosolids. 

Dried material that is not recirculated is directed to a bucket elevator that conveys the material to 

the surge bin. 

8. Surge Bin: The surge bin collects dried material that passes through the screening and resizing 

equipment for entry into the rotary calciner.  

9. Rotary Calciner: The rotary calciner consists of a continuous 4 foot diameter, 40 foot long metal 

shell equipped with turning bars to ensure thorough mixing. The shell is rotated by an electric motor 

and heats the dried material indirectly with natural gas via conductive and radiative heat transfer 

that drives off the volatile fraction as a syngas. The carbonized solids exit the calciner to the cooling 

screw and the syngas exits the calciner to the thermal oxidizer. Heating in the calciner occurs in the 

absence of oxygen. A nitrogen system is used to purge the calciner during startup and shut down.   

10. Thermal Oxidizer: Syngas from the calciner is combusted in the thermal oxidizer to destroy volatile 

compounds and to generate heat for the rotary dryer. At startup, the combustion system will fire 

completely on natural gas to provide heat to the rotary dryer. As syngas production increases from 

the calciner, the system will automatically reduce the amount of gas being fired in favor of the 

syngas.  

11. Air Blend Chamber: Ambient air is mixed with exhaust from the thermal oxidizer and the calciner 

to increase thermal efficiency of the rotary dryer.  

12. Emergency Vent: In an emergency situation where the heat value of the syngas is greater than the 

dryer demand, the calciner exhaust may be vented directly to the atmosphere through the 

emergency vent.  

13. Cooling Screw: The manufactured Carbon Fertilizer™ exits the rotary calciner into a 30-inch 

diameter, 20 foot long hollow flight cooling screw to reduce the material temperature. The cooling 

screw continuously rotates to provide efficient heat transfer with the cooling screws. Cooled 

Carbon Fertilizer™ is directed to one of two onsite temporary bulk storage silos. A portion of the 

cooled Carbon Fertilizer™ is diverted to a bagging line for loading into 1 to 2 cubic yard super 

sacks.  

14. Control Systems: The process equipment will be controlled by an integrated control and 

instrumentation system. The system will include a Programmable Logic Controller (PLC), 

electrical controls, indicator lights, alarm horn, and an emergency stop. The process equipment 

designer and supplier will provide onsite installation support and training for startup, operation, 

and shutdown of the system.  

  



 

Saratoga Biochar Solutions, LLC, Moreau, New York Page 11 

Engineering Report – 03/31/2022  #2020-20 

© 2022, Sterling Environmental Engineering, P.C. 

4.3 Process Flow Chart 

 

The Facility process is described visually in the following flow chart and Process Flow Diagram included 

as Figure 4. 
 

 

  

Weigh Inbound Delivery Trucks 

Receive Biosolids in Biosolids Receiving Area 

and Wood Waste in the Wood Waste Receiving 

Area 

Consolidate Biosolids into Process Input Feed Pit 

Remove Unauthorized Waste 

Feedstock Processing in Carbon Manufacturing 

Area 

Temporarily Store and Load Produced Carbon 

Fertilizer™ 

Offsite End Use 
Offsite Disposal 

Weigh Outbound Empty 

Delivery Truck 

Treat Process Air for 

Particulate, Ammonia, SO2, 

and Odor Removal 

Exhaust Treated Air to 

Atmosphere 

Discharge Process 

Wastewater to Sewer 

Wood Waste Input 
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4.4 Operational Parameter Monitoring 

 

The process equipment will be controlled by an integrated control and instrumentation system. The process 

equipment designer and supplier will provide onsite installation support and training for startup, operation, 

and shutdown of the system. Training documentation and operational resources will be maintained onsite 

in the Facility Manual. The following parameters will govern the operation of the carbon manufacturing 

equipment: 

• Moisture Content of feedstock exiting process input feed pit into the dryer: 23% target 

• Moisture Content of dried feedstock entering the rotary calciner: 5% 

• Dryer Inlet Temperature: 1,100°F 

• Dryer Exhaust Temperature: 240°F 

• Pressure Drop Across Dry Cyclone: 6 in. WC 

• Shell Temperature of Rotary Calciner: 1,200 to 1,300°F 

• Oxygen Content in Rotary Calciner: <3% O2 by volume 

• Temperature of Thermal Oxidizer: 1,600 to 1,800°F 

• Moisture content of the manufactured Carbon Fertilizer™: 10% 

 

5.0 FACILITY DESIGN 

 

The Facility is designed to be entirely enclosed with an annual throughput up to 235,200 wet tons of 

received biosolids and up to 35,280 tons of wood waste. The Facility is designed to be constructed in three 

phases with each phase consisting of a process line capable of processing up to 10 wet tons per hour of 

biosolids and up to 1.5 tons per hour of wood waste. Each process line is capable of manufacturing 

approximately 1 ton per hour of Exceptional Quality (EQ) Class A biosolids product in accordance with 40 

CFR Part 503 and 6 NYCRR 361. 

 

The Facility operates 24 hours per day, 7 days per week with feedstock deliveries limited to between 6:00 

AM and 6:00 PM six (6) days per week (i.e., no deliveries on Sundays or holidays). The operational uptime 

of the process is expected to be 90% (i.e., 7,840 hours per year) with the balance consisting of scheduled 

downtime for maintenance. Contingency planning for unexpected shutdowns is discussed in the Facility 

Manual.  

 

5.1 Materials Handled 

 

The Facility has contracted with Casella for an initial 10-year term with two 5-year extensions to source 

and transport biosolids to the Facility. Casella Organics manages over 450,000 tons per year of biosolids 

regionally. Contracting directly with Casella Organics is preferred over securing multiple contracts with 

publicly owned treatment plants prior to being operational. Detailed material acceptance criteria and 

procedures for detecting and managing unauthorized waste are provided in the Facility Waste Control Plan 

contained in the Facility Manual. 

 

Biosolids are the nutrient-rich organic byproducts resulting from wastewater treatment. Sourced biosolids 

will have been treated and tested by the source prior to receipt at the Facility in accordance with 6 NYCRR 

361-3.6. The supply contract requires Casella to provide the Facility with required analytical data prior to 

https://www.nebiosolids.org/s/Biosolids-theWord-NEBRA08.pdf
https://www.youtube.com/watch?v=A2FmNrEmowE&feature=youtu.be
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be allowed to deliver to the Facility. Based on the regional POTWs, sourced biosolids are anticipated 

approximately 25% anaerobically digested and 75% aerobically digested and otherwise destined for landfill 

disposal. The average received solids content is anticipated to be 23%, and the Facility has the ability to 

reject material that is too wet (i.e., less than 19% solids) or too dry (i.e., more than 32% solids). The supply 

contract also dictates all required reporting to the EPA and NYSDEC is properly documented and followed 

for each biosolids source, including the onboarding process for new sources.  

 

Biosolids otherwise destined for landfill disposal must meet criteria contained in 6 NYCRR 363-7.1(j); 

therefore, the composition of received biosolids will be relatively consistent. Representative compositional 

data for biosolids feedstock is provided in Appendix D. For each source of biosolids, the Facility will 

maintain the following information: 

• Name of biosolids generator and quantity received at the Facility. 

• Description of generator’s biosolids treatment method (e.g., aerobic digestion). 

• Description of the biosolids quality including information required by 6 NYCRR 361-3.6 and 

analytical results of the biosolids for the analytes contained in Table 1 of 6 NYCRR 361-3.9. 
 

Biosolids provide nutrients to plants and organic matter to soils. They can also be used to produce renewable 

energy through digestion and production of methane (i.e., biogas) or by drying and thermal processing (i.e., 

syngas). 6 NYCRR Part 360 Regulations define “Biosolids” as: the accumulated semi-solids or solids 

resulting from treatment of wastewaters from publicly or privately owned or operated sewage treatment 

plants. Biosolids does not include grit, screenings, or ash generated from the incineration of biosolids. 

 

Wood waste feedstock is an optional minor feedstock component that is not required for processing 

biosolids. Wood waste is to be sourced from local municipalities, counties, and wood waste generators, and 

consists only of land clearing debris and/or unadulterated wood, wood chips, or bark from logging 

operations, pulp and paper production, and wood products manufacturing. 6 NYCRR Part 360 Regulations 

define “Unadulterated Wood” as wood products, that are not painted, chemically treated (e.g., pressure-

treated wood or treated railroad ties), or manufactured with chemicals such as glues or adhesives (e.g., 

plywood or particle board).  

 

5.2 Service Area 

 

The primary service area for biosolids includes regional wastewater treatment plants within New York State 

and western New England west of the Connecticut River as sourced and contracted by the Facility’s 

contracted waste hauler. The service area may increase or decrease as negotiated arrangements change over 

time. The primary service area for wood waste is a 50-mile radius from the Facility.  

 

5.3 Site Access and Traffic 

 

All truck traffic for biosolids delivery, wood waste delivery, and Carbon Fertilizer™ distribution will access 

the Facility from Farnan Road within the Moreau Industrial Park and will be restricted to delivery hours of 

6:00 AM to 6:00 PM Monday through Saturday. Truck traffic will follow the truck route established in the 

GEIS for the Moreau Industrial Park, as described below and shown on Figure 3. 

• From the north, south, and west: Exit Interstate 87 via Exit 17N onto Route 9 north. Turn right onto 

Route 197. Turn left onto Fort Edward Road north. Turn right onto Bluebird Road east. Turn right 

onto Farnan Road at the Moreau Industrial Park entrance. Turn right into the Facility entrance. 
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Trucks will not travel through residential neighborhoods or on Town roads that are not part of the identified, 

pre-approved truck route for the Industrial Park. Trucks delivering biosolids are conditioned prior to leaving 

the source wastewater treatment plant to minimize odors during transport. In addition, trucks hauling 

biosolids are covered with tight fitting, heavy grade tarps to minimize odors and prevent spillage. 

 

Access into the Facility is through the constructed entrances from Farnan Road as shown on the Site Plan 

Drawings included in Appendix A. Delivery vehicles enter the Facility and are directed to the weigh-in 

scale before being directed to the rear of the Carbon Manufacturing Building to the receiving area. Biosolids 

delivery trucks back into the Carbon Manufacturing Building through fast opening and closing garage doors 

to unload biosolids into the reception pit that is isolated from the process area and serviced by the air 

treatment system. A wash station in the unloading area is available to wash any biosolids from the truck 

and tires as necessary before exiting the building. Wash water is collected in a trench drain for discharge to 

the sanitary sewer. 

 

Wood waste delivery trucks are received in the covered outdoor wood waste receiving, storage, and 

processing area. Trucks are tipped onto the concrete floor and visually inspected. Received wood waste is 

stored in bunkers and loaded into the process input grinder using a wheeled bucket loader or similar piece 

of mobile equipment. The grinder is locally shielded for noise control and is serviced by an air treatment 

system for particulate control. After unloading material, empty trucks exit the building and return to the 

scale to weigh-out. The scale is equipped with a computer system to provide ticket printing and automated 

recordkeeping. 

 

The first process line is anticipated to require up to 20 trucks per day to support operations: 12 loads of 

delivered biosolids, 2 loads of delivered wood waste, 1 load of removed Carbon Fertilizer™, and 5 service 

vehicles. The total anticipated truck traffic to support full buildout of the Facility is approximately 50 trucks 

per day including 36 loads of biosolids delivery, 6 loads of wood waste delivery, 3 loads Carbon Fertilizer™ 

distribution, and 5 service vehicles to support operations. Because biosolids deliveries will be through a 

contracted hauler, trucks will target an even spacing between 6:00 AM and 6:00 PM (i.e., approximately 3-

5 trucks per hour). This anticipated trip generation is significantly lower than the GEIS threshold criteria of 

10 trips per hour per acre. Based on the Facility parcel size of 5.89 acres, the traffic threshold for additional 

study is approximately 59 vehicles in the peak hour. 

 

5.4 Environmental Controls 

 

The Facility and process are designed and operated to minimize the potential offsite release of dust, 

biosolids tracking, leachate, odor, and noise emissions.  

 

5.4.1 Dust and Biosolids Tracking Control  

 

The Facility Manual provides additional details on mitigation of dust and tracking of biosolids. All 

incoming material is received in covered trucks, and unloading occurs indoors (biosolids) or under cover 

(wood waste). All vehicle travel surfaces are paved to minimize the potential for fugitive dust. The indoor 

biosolids receiving area is equipped with a high-pressure water source to wash the wheels and tailgates of 

delivery trucks if needed to prevent tracking of biosolids out of the Carbon Manufacturing Building. Wash 

water is collected through a trench drain for discharge to the sanitary sewer. 

  



 

Saratoga Biochar Solutions, LLC, Moreau, New York Page 15 

Engineering Report – 03/31/2022  #2020-20 

© 2022, Sterling Environmental Engineering, P.C. 

 

5.4.2 Leachate Control 

 

The Facility Manual provides additional details on handling and control of Facility leachate. Biosolids are 

received with solids content of 18 to 32% (average 23% solids content). Trucks permitted to carry biosolids 

are required to prevent leakage onto driving surfaces. The floor of the reception pit and biosolids storage 

area is solid concrete to prevent leakage or release of liquids. All liquid associated with the biosolids is 

evaporated in the carbon manufacturing process and does not require separate management. 

 

5.4.3 Odor Control 

 

The Facility is maintained at a negative air pressure at all times to prevent fugitive odor emissions. Interior 

air is continuously extracted through the air pollution control devices even if carbon manufacturing is not 

occurring. Truck doors into the Carbon Manufacturing Building are fast opening/closing and only open 

during biosolids delivery. A natural gas-powered backup generator provides emergency power in the event 

of a power service failure to continue operating the manufacturing process and air pollution/odor control 

equipment. 

 

During daily operations, the Facility is monitored for odors by the operating staff. If odors are detected 

outside of the Carbon Manufacturing Building that may migrate offsite, the following information will be 

recorded: Date, time of day, estimated wind speed and direction, type of odor, strength of odor, and 

duration. If a complaint is received regarding site odor, the following steps will be taken: 

1. The complaint and site information will be reviewed to determine if the Facility is the cause of the 

odor or if the odor is from a different source.  

2. If the Facility is determined to be the source, corrective actions will be implemented to eliminate 

the odor source through process modifications or other controls. 

3. The NYSDEC Regional Materials Management Engineer will be notified of all received 

complaints. 

 

5.5 Noise Assessment 

 

6 NYCRR 360.16 requires SWMF permit applications to include a noise assessment to demonstrate 

compliance with promulgated maximum sound levels. NYSDEC Program Policy for Assessing and 

Mitigating Noise Impacts outlines best practices for evaluating the potential for adverse impacts of sound 

generated and emanating to receptors outside of the Facility. The policy describes that activities contained 

within an area in which local zoning provides for the intended use (referred to as “right of use”) do not need 

a noise impact analysis because noise is addressed in the established zoning. The Facility is consistent with 

current and proposed future zoning designation as “General Manufacturing & Industrial.” This designated 

zoning allows specific uses and has corresponding performance standards for noise (Town of Moreau Noise 

Control Local Law Chapter 100). Potential noise impacts were evaluated in the GEIS for the industrial park 

and concluded that the extensive vegetated buffer surrounding the park will sufficiently attenuate noises 

associated with the park’s tenants.  
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Operating requirements for noise are subject to the following noise standards contained in 6 NYCRR Part 

360.19(j):  

The owner or operator of a facility must ensure that noise resulting from equipment or 

operations at the facility does not exceed the following energy equivalent sound levels 

beyond the property line owned or controlled by the owner or operator of the facility at 

locations authorized for residential purposes: 

 

Character of Community  

(within 1 mile radius) 

Leq Energy Equivalent  

Sound Levels 

 7 a.m.-10 p.m. 10 p.m.-7 a.m. 

Rural 57 decibels (A) 47 decibels (A) 

Suburban 62 decibels (A) 52 decibels (A) 

Urban 67 decibels (A) 57 decibels(A) 

 

Based on the population density of the Town within a 1-mile radius of the Facility, suburban noise 

restrictions apply, which limit the maximum sound level to 62 decibels (dBA) from 7:00 AM to 10:00 PM 

and 52 dBA from 10:00 PM to 7:00 AM as measured beyond the Facility property line at the closest location 

authorized for residential purposes (i.e., closest potential receptor). The Facility property and immediate 

surroundings is zoned “General Manufacturing & Industrial” and the closest residential zoned property is 

approximately 750 feet southwest of the southwestern property line (See Figure 2). 

 

5.5.1 Potential Noise Sources 

 

Facility noise sources consist of stationary equipment associated with the carbon manufacturing process. 

All noise sources are located inside the Carbon Manufacturing Building except for the wood grinder, which 

is located in wood waste receiving, storage and processing area and is locally shielded for noise abatement.  

 

The individual sound pressure levels for representative noise source are combined to an effective sound 

pressure level using the following equation: 

 

LEffective = 10 log[10𝐿1 10⁄ + 10𝐿2 10⁄ + 10𝐿3 10⁄ +⋯+ 10𝐿𝑛 10⁄ ]   

 

Where: LEffective = Sound pressure level (dBA) of all equipment operating simultaneously. 

 L1, L2 = Sound pressure level (dBA) of each individual piece of equipment. 

 

The effective sound level for each area assumes all listed equipment is operating simultaneously. 

Anticipated noise sources and estimated sound levels include the following for the full buildout of the 

Facility: 
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Process Equipment Sound Levels (Assumed at 50 feet from Source) 

Item Description Quantity  
Assumed Reference Sound 

Pressure Level dB(A) 

1 Front End Loader 1 79 

2 Process Input Conveyor 3 70 

3 Wood Grinder 1 84 

4 Rotary Dryer 3 85 

5 Dryer Fan 3 79 

6 Air Pollution Control Extraction Fans 6 85 

7 Transfer Conveyor 3 70 

8 Pyrolysis Reactor 3 85 

9 Product Conveyor 3 70 

Sound Level With All Processing Equipment Operating 96.5 

 

5.5.2 First Level Noise Assessment 

 

The initial noise assessment evaluates potential impact to receptors assuming all equipment operates 

simultaneously and only accounting for attenuation from distance. Sound levels decrease by approximately 

6 dBA for each doubling of distance beyond 50 ft. For example, a sound level of 79 dBA at 50 feet from 

the source would reduce to 73 dBA at 100 ft and 67 dBA at 200 ft. The cumulative sound level with all 

processing equipment operating is conservatively assumed to occur at a combined central location of the 

Carbon Manufacturing Building.  

 

Two assessment points were established at the shortest straight-line distance from center of the Carbon 

Manufacturing Building to the closest residential receptor property line (approximately 750 southwest of 

the southwest Facility property line) and the shoreline of the Hudson River (approximately 1,200 feet east 

of the eastern Facility property line). Accounting only for attenuation due to distance, equivalent sound 

levels at each assessment point are summarized in the following table: 

 

First Level Noise Assessment 

Assessment Location 

Calculated 

Sound Level 

(dBA) 

Screening 

Level 

(dBA) 

Closest Residential Property Line 70.2 62 Daytime / 

52 Nighttime Hudson River Shoreline 68.3 

 

The first level assessment indicates that resulting noise from the Facility exceeds screening levels at the 

receptor locations; therefore, a second level noise assessment is necessary. 
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5.5.3 Second Level Noise Assessment 

 

The second level assessment takes into consideration noise attenuating features. All stationary noise sources 

will be shielded by a roof and walls or localized shielding providing noise attenuation. Further, vegetative 

screening is present surrounding the Facility to further attenuate noise from the industrial park toward 

potential receptors. The Federal Highway Administration (FHWA) provides guidance for noise mitigation 

from common barriers (e.g., walls, ceilings, and berms) in “The Audible Landscape: A Manual for Highway 

Noise and Land Use.” Common constructed building walls can provide noise reduction of 35 to 54 dBA.  

 

To comply with daytime noise restrictions (62 dBA), a minimum noise reduction of 8.2 dBA is required. 

To comply with the more restrictive nighttime noise restrictions (52 dBA), a minimum noise reduction of 

18.2 dBA is required, which is well within the achievable range for conventional practices. Building 

materials have an associated “Sound Transmission Class” (STC) that describes the amount of sound 

transmission loss through the material. A higher STC number is associated with better sound attenuation. 

The architectural design of the facility will specify wall construction materials that provide at least 20 

decibels of noise reduction. 

 

The NYSDEC Program Policy indicates that dense vegetation that is at least 100 feet thick can provide up 

to 7 dBA noise reduction. This noise assessment conservatively does not take credit from attenuation 

associated with offsite vegetation. The parcels between the proposed facility and the closest offsite 

residential receptors to the west are owned and controlled by the electrical utility for a utility corridor and 

by Moreau Industrial Park, which includes a conservation easement to maintain a vegetated buffer. 

Therefore, some vegetated buffer can be expected to remain into the future and will provide additional noise 

attenuation. 

 

Based on this assessment, the Facility is expected to operate in compliance with applicable noise 

restrictions, and significant adverse impacts to proximate receptors are not anticipated. This noise 

assessment is for the full buildout of the Facility. Compliance with operational noise restrictions can be 

verified through a noise study during Facility startup of the initial phase, which is a common NYSDEC 

permit condition. 
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OPRHP CORRESPONDENCE 



 

New York State Office of Parks, Recreation and Historic Preservation 
 

 

Division for Historic Preservation, Peebles Island, PO Box 189, Waterford, New York 12188-0189 
(518) 237-8643 • https://parks.ny.gov/shpo 

 

    

  

 

 

 

    

 

 

        

KATHY HOCHUL 
 

 

ERIK KULLESEID 
 

  

Governor 
 

 

Commissioner 
 

  

        

 

November 10, 2021 
 

        

 

Timothy Clark 
Geologist 
Sterling Environmental Engineering, P.C. 
24 Wade Road 
Latham, NY 12110 

 

        

 

Re: 
 

 

DEC 
Saratoga Biochar Solutions, LLC Carbon Manufacturing Facility 
Town of Moreau, Saratoga County, NY 
21PR06254 

 

        

 

Dear Timothy Clark: 
 

        

Thank you for requesting the comments of the Division for Historic Preservation of the Office of 
Parks, Recreation and Historic Preservation (OPRHP).  We have reviewed the submitted 
materials in accordance with the New York State Historic Preservation Act of 1980 (section 
14.09 of the New York Parks, Recreation and Historic Preservation Law).  These comments are 
those of the Division for Historic Preservation and relate only to Historic/Cultural resources.  
They do not include potential environmental impacts to New York State Parkland that may be 
involved in or near your project.  Such impacts must be considered as part of the environmental 
review of the project pursuant to the State Environmental Quality Review Act (New York 
Environmental Conservation Law Article 8) and its implementing regulations (6NYCRR Part 
617). 
 
OPRHP has reviewed the prior project review for the Moreau Industrial Park (1989-2002).  The 
OPRHP letter dated August 11, 2000 states that it is the opinion of OPRHP that no further work 
was warranted, and the Industrial Park project (95PR01690) can proceed to construction.  I am 
hereby rescinding my recommendation for a Phase IA/IB Archaeological Survey.  
 
It is the opinion of the OPRHP that no properties, including archaeological and/or historic 
resources, listed in or eligible for the New York State and National Registers of Historic Places 
will be impacted by this project.  

 
If you have any questions, I can be reached at Jessica.Schreyer@parks.ny.gov. 
 
Sincerely, 

 
Jessica Schreyer 
Scientist Archaeology 

 

 

mailto:Jessica.Schreyer@parks.ny.gov
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SPIRAC Silo System Technical Details

Effective Volume (m3) 659 Paint Spec - Interior

Total Volume (m3) 659 Sandblast Class 3.0, white metal 38-50 microns

Outloading Cap (m3/hr) 20 1st coat - 2-pack epoxy mastic DFT 175 microns

Dry Weight (T) 69.2 2nd coat - 2-pack epoxy mastic DFT 175 microns

Operating Weight (T) 729 Colour - white

Qty Legs/Load Ea (T) 16 / 45.5

Sludge Maximum DS 20% Paint Spec - Exterior

Sludge Density (T/m3) 1.0 Sandblast Cl2.5, near white metal 38-50 microns

Conveyor Drive Motors 4x 4 kW 1st - epoxy zinc phosphate primer, 2 pack, 75-100

Drive Manufacturer Bonfiglioli 2nd coat-2-pack epoxy high build DFT 100-150

Drive Model 3rd coat-2-pack polyurethane enamel DFT 75-125

RPM 2.1 4th coat-2-pack polyurethane enamel DFT 75-125

Knifegates None Colour - G66 Environmental Green

         Clearance under

         livebottom = 1m

Model: SPIRAC Inc. Project:

General Arrangement Drawing 75 Jackson Street, Suite 300

Scale:  NTS Newnan Date:

v1.29 Georgia 30263 USA Quotation No. 99-2109 R1

309 L4 D112M4

30-Mar-21
Item No. 2

Silo-659-1-LB41-U500-H Element Carbon Hudson

Customer:

SPIRAC   
Sludge Silo

Horizontal outloading 
conveyorNote:

Drawing is diagrammatic only and not to 
scale.  For scaled, detailed drawings 
contact your local SPIRAC sales office.

Odour control connection 
and ventilation port

52'

35'

19'
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GENERAL NOTES:
1. THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS AND
ELEVATIONS ON THE DRAWING BEFORE STARTING WORK
AND SHALL NOTIFY THE OWNER'S REPRESENTATIVE
IMMEDIATELY OF ANY DISCREPANCIES.

2. DO NOT SCALE THE DRAWING FOR DIMENSIONS,
SIZES OR LOCATIONS

FOUNDATION NOTES:
1. ROTOCHOPPER INC. ASSUMES NO RESPONSIBILITY OR LIABILITY
FOR FOUNDATION, FLOOR SLAB DESIGN OR CONSTRUCTION.

2. IT IS THE RESBONSIBILITY OF THE OWNER TO VERIFY THE FOUNDATION
ANCHORAGE REQUIREMENTS.

3. FOUNDATIONS MUST BE DESIGNED FOR THE APPLICABLE REACTIONS
AS THEY APPLY TO EACH SPECIFIC LOCATION AND MUST BE ABLE TO
RESIST ALL CRITICAL LOAD COMBINATIONS AS LISTED IN THE TABLE
SUPPLIED BY THE APPROVING ENGINEER.

4. THE REQUIRED LENGTH OF EMBEDMENT OF THE ANCHORS IN THE
CONCRETE IS THE RESPONSIBILITY OF THE FOUNDATION DESIGNER.

5. BASE PLATES FOR MACHINE HAVE BEEN DESIGNED FOR 3/4"Ø ASTM A307 
OR EQUAL ANCHORS. THIS CONFORMS TO ROTOCHOPPERS DESIGN 
ASSUMPTIONS BASED ON THE ALLOWABLE STRESSES GIVEN IN THE AISC 
MANUAL OF STEEL CONSTRUCTION.

6. BASE PLATES FOR CONVEYORS HAVE BEEN DESIGNED FOR 1/2"Ø ASTM 
A307 OR EQUAL ANCHORS. THIS CONFORMS TO ROTOCHOPPERS DESIGN 
ASSUMPTIONS BASED ON THE ALLOWABLE STRESSES GIVEN IN THE AISC 
MANUAL OF STEEL CONSTRUCTION.

7. CONCRETE / GROUT ARE TO BE FURNISHED BY OTHERS.

8. FOUNDATION MUST BE LEVEL, SQUARE AND SMOOTH. ANCHOR BOLTS
MUST BE ACCURATELY PLACED AS SHOWN.

STRUCTURAL STEEL NOTES:
1. ALL WORK SHALL BE IN ACCORDANCE WITH THE
AISC MANUAL OF STEEL CONSTRUCTION 13th EDITION,
AND THE 2010 CBC.

2. STRUCTURAL BEAMS SHALL BE ASTM A-992.50KSI

3. STRUCTURAL STEEL EXCEPT BEAMS, PIPES AND HSS SHAPES SHALL
BE ASTM A36.

4. HSS SHAPES (STEEL TUBES) SHALL BE ASTM A500, GRADE B.

5. PIPE SHALL BE ASTM A53, GRADE B, TYPE E.

Customer Approval

Date:

Signed:

ROTOCHOPPER Inc.
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SIZES OR LOCATIONS

FOUNDATION NOTES:
1. ROTOCHOPPER INC. ASSUMES NO RESPONSIBILITY OR LIABILITY
FOR FOUNDATION, FLOOR SLAB DESIGN OR CONSTRUCTION.

2. IT IS THE RESBONSIBILITY OF THE OWNER TO VERIFY THE FOUNDATION
ANCHORAGE REQUIREMENTS.

3. FOUNDATIONS MUST BE DESIGNED FOR THE APPLICABLE REACTIONS
AS THEY APPLY TO EACH SPECIFIC LOCATION AND MUST BE ABLE TO
RESIST ALL CRITICAL LOAD COMBINATIONS AS LISTED IN THE TABLE
SUPPLIED BY THE APPROVING ENGINEER.

4. THE REQUIRED LENGTH OF EMBEDMENT OF THE ANCHORS IN THE
CONCRETE IS THE RESPONSIBILITY OF THE FOUNDATION DESIGNER.

5. BASE PLATES FOR MACHINE HAVE BEEN DESIGNED FOR 3/4"Ø ASTM A307 
OR EQUAL ANCHORS. THIS CONFORMS TO ROTOCHOPPERS DESIGN 
ASSUMPTIONS BASED ON THE ALLOWABLE STRESSES GIVEN IN THE AISC 
MANUAL OF STEEL CONSTRUCTION.

6. BASE PLATES FOR CONVEYORS HAVE BEEN DESIGNED FOR 1/2"Ø ASTM 
A307 OR EQUAL ANCHORS. THIS CONFORMS TO ROTOCHOPPERS DESIGN 
ASSUMPTIONS BASED ON THE ALLOWABLE STRESSES GIVEN IN THE AISC 
MANUAL OF STEEL CONSTRUCTION.

7. CONCRETE / GROUT ARE TO BE FURNISHED BY OTHERS.

8. FOUNDATION MUST BE LEVEL, SQUARE AND SMOOTH. ANCHOR BOLTS
MUST BE ACCURATELY PLACED AS SHOWN.

STRUCTURAL STEEL NOTES:
1. ALL WORK SHALL BE IN ACCORDANCE WITH THE
AISC MANUAL OF STEEL CONSTRUCTION 13th EDITION,
AND THE 2010 CBC.

2. STRUCTURAL BEAMS SHALL BE ASTM A-992.50KSI

3. STRUCTURAL STEEL EXCEPT BEAMS, PIPES AND HSS SHAPES SHALL
BE ASTM A36.

4. HSS SHAPES (STEEL TUBES) SHALL BE ASTM A500, GRADE B.

5. PIPE SHALL BE ASTM A53, GRADE B, TYPE E.

Customer Approval

Date:

Signed:
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ELEVATION VIEW of ROTARY DRYER

DRYER SHOWN IN HORIZONAL POSITION~DRYER TO BE MOUNTED 

ON .XXX DEGREE SLOPE DOWNWARD TOWARD DISCHARGE END

(SCALE: 1/2"=1'-0")

PLAN VIEW H-H

(SCALE 1/2"=1'-0")

VIEW F-F

(SCALE 1/2"=1'-0")
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PROCESSING  (HPTP).  ALL RIGHTS RESERVED.  THIS DRAWING CONTAINS 
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RECIPIENT SHALL PROMPTLY RETURN THIS DRAWING AND ALL COPIES 
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NOTES:

1.) ALL DIMENSIONS ARE PRELIMINARY AND SUBJECT TO CHANGE 
   UNTIL DRAWINGS ARE "ISSUED FOR CONSTRUCTION".
2.) LOCATION, SUPPLY, DESIGN & INSTALLATION OF ALL CONCRETE, STRUCTURAL
   STEEL, EQUIPMENT SUPPORTS, ACCESS WALKWAYS, PLATFORMS, LADDERS ETC.
   ARE BY OTHERS, NOT BY HPTP. 
3.) EQUIPMENT SUPPORTS NOT SHOWN.
4.) TEMPORARY PROPPING, CRIBBING, BRACING ETC. WHERE REQUIRED FOR
   STABILITY OF THE STRUCTURES & EQUIPMENT DURING ERECTION IS BY
   OTHERS, NOT BY HPTP.
5.) ALL EQUIPMENT RESTING ON CONCRETE TO BE FULLY GROUTED UNDER BASE
   PLATES. ALL EQUIPMENT RESTING ON STRUCTURAL STEEL TO BE FULLY 
   SUPPORTED WITH STEEL SHIMS FOR FIELD ADJUSTMENT.
6.) UNIT TO BE PLACED ON SLOPE TOWARD DISCHARGE END. 
7.) WORK THIS DWG. WITH DWG. 21-HSTL-74-1023-00-2 & 21-HSTL-74-1023-00-3.
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SECTION D-D
TRUNNION GUARDS NOT SHOWN

(SCALE: 1/2"=1'-0")

VIEW A-A
(SCALE 1/2"=1'-0")

SECTION B-B
TRUNNIN GUARDS NOT SHOWN

(SCALE: 1/2"=1'-0")

SECTION C-C
GEAR GUARD NOT SHOWN

(SCALE: 1/2"=1'-0")

BOLT PLAN FOR ROTARY DRYER

SECTION J-J
(SCALE: 1/2"=1'-0")

Units: X,Y,Z units are in Kips….... Mx, My, Mz Units are in Ft-Kips

Notation: +/- X (horiz)

+/- Z (horiz)

+Y is Vertical (UP); -Y is Vertical (DOWN)

7031 - Dryer System Anchor Forces

Support

ID X Y Z Mx Mz X Y Z Mx X Y Z Mx My Mz

A 0.0 -4.0 0.0 0.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

B -4.3 -11.6 -4.6 -4.1 0.1 -1.7 -4.2 -2.1 -4.1 -16.6 -36.4 0.0 0.0 0.0 0.4

C 4.3 -11.6 -4.6 -4.1 -0.1 1.7 -4.2 -2.1 -4.1 2.1 -7.6 0.0 0.0 0.0 -0.2

D 0.0 -3.5 0.0 1.0 -1.0 0.0 0.0 0.0 0.0 4.6 -9.7 0.0 14.2 7.0 -26.0

E -4.0 -10.3 4.6 4.1 0.1 -1.8 -4.2 2.1 1.9 -15.6 -42.0 0.0 0.0 0.0 0.4

F 4.0 -10.3 4.6 4.1 -0.1 1.8 -4.2 2.1 1.9 2.2 -5.3 0.0 0.0 0.0 -0.1

G 0.0 -4.4 0.0 0.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

H 0.0 -4.4 0.0 0.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Dead Load (Normal) Static Live Load Dynamic Live Load
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KWS Hollow Flight Screw Processor

KWS Manufacturing
3041 Conveyor Drive
Burleson, Texas 76028

Toll Free: (800) 543-6558
Phone: (817) 295-2247
Fax: (817) 447-8528

www.kwsmfg.com

KWS Hollow Flight Screw Processors are a new era of technology in thermal processing for bulk 
materials that need to be heated, cooled or maintained at a constant temperature. Thermal media 
enters the rotary union and �ows through the hollow �ights over the entire length of the screw 
before returning through the center pipe, syphon tube and out the rotary union again. The continu-
ous rotation of the screw causes bulk materials to tumble, increasing the surface area contact with the 
thermal processor. As a result, heat transfer is very e�cient. The screw rotates at a slow speed allowing 
accurate temperature control and creating uniform thermal processing while eliminating hot spots.

The construction of the KWS hollow �ight processor consists of �at �ights on the carrying side welded 
to a helicoid wrap with cupped �ights that are welded to the existing �at lights and helicoid wrap. The 
helicoid wrap is continuous around the center pipe for the entire length of the screw. The hollow 
�ights are not welded directly to the center pipe and operate as a free �oating unit. The hollow �ights 
and center pipe expand and contract independently, decreasing stress and increasing overall equip-
ment life.

Features

Hollow Flights– Hollow �ights provide a path for the thermal media to �ow through the full length of 
the thermal processor, utilizing every available square inch of heat transfer area. The center pipe also 
provides surface area for heat transfer.

Drive Unit– The motor and gear reducer are located in line with the thermal processor. The low speed 
coupling isolates the gear reducer from the heat source. The in-line drive has a large torque capacity 
for the low speeds at which thermal processors operate.

Rotary Union – The rotary union is attached to the tail shaft of the screw processor, allowing the 
thermal media to enter and exit the screw and hollow �ights while the entire assembly is rotating. 
Each rotary union is speci�cally designed for the application based on rotational speed as well as heat 
transfer media type, temperature and pressure.

Wide Variety of Construction Materials –  KWS Hollow Flight Screw Processors are available in many 
di�erent materials of construction. Standard industrial applications with operating temperatures 
below 700-degrees F are typically constructed from carbon steel. 304, 316, Inconel, or duplex stainless 
steels are available for high temperature, corrosive, or food-grade applications.

Bene�ts

Compact Design – KWS Hollow Flight Screw Processors provide more thermal processing per volume 
of equipment than any other technology on the market. The hollow �ight design provides maximum 
surface area for heat transfer. Multiple hollow �ight screws can be placed in parallel providing even 
more surface area for heat transfer within a relatively small equipment footprint.

E�cient Heat Transfer – KWS Hollow Flight Screw Processors transfer heat through direct conduc-
tion. The thermal media is in direct contact with the inside surfaces of the hollow �ights while the 
material being heated or cooled is in direct contact with the outside surfaces of the hollow �ights, 
providing an e�cient path for heat transfer. Compared to most technologies which utilize indirect 
convection heat transfer, KWS Hollow Flight Screw Processors o�er a tremendous increase in 
e�ciency.

More on Next Page »
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Drive In-line with Screw – Inline helical gear reducers provide maximum torque output, lower cost, 
and a smaller footprint when compared to parallel shaft or right angle gear reducers. Since the gear 
reducer is directly coupled to the thermal processor, there are no chain and sprocket drives to 
maintain and lubricate.

Hollow Flight

Hollow Flight
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KWS jacketed troughs increase process e�ciencies, reduce wasted energy and shrink equipment 
footprints. It is very common in today’s industry for a piece of equipment to serve more than one 
function. KWS jacketed troughs provide thermal processing while conveying a bulk material, some-
times eliminating another piece of process equipment. Even small improvements in e�ciency can 
result in huge cost savings over time.

KWS jacketed troughs are used in a variety of applications. Whether cooling a bulk material exiting a 
dryer, preheating a powder with waste heat, maintaining the temperature of a delicate bulk material 
or even acting as a thermal insulator to protect personnel from heat, KWS jacketed troughs serve 
many useful functions.

KWS jacketed troughs are pressure vessels built on the outside of screw conveyor troughs. Hot oil, 
steam, cooling water and/or refrigerant can be used to heat or cool a bulk material as it is conveyed. 
KWS jacketed troughs are custom designed and manufactured in accordance with the ASME Boiler 
and Pressure Vessel Code for years of long, safe and reliable operation.

Features

FEA Designed– The proper design of jacketed troughs is important to meet process expectations. 
Many companies use “rule of thumb” guides or crude calculations to design jacketed troughs. Improp-
erly designed jacketed troughs can fail and cause a serious safety concern. KWS uses Finite Element 
Analysis (FEA) on every jacketed trough design to ensure safe operation at the required pressure and 
temperature. FEA is a computer method for calculating stresses in 3-Dimensional parts. Unlike hand 
calculations, FEA can account for a wide range of parameters with exacting precision.

ASME Coded – KWS is certi�ed to design and manufacture pressure vessels in accordance with the 
ASME Boiler and Pressure Vessel Code. You can be con�dent that every KWS jacketed trough exceeds 
the highest industry standards.

Wide Variety of Construction Materials– KWS jacketed troughs are available in many di�erent 
materials of construction. Standard industrial applications with operating temperatures below 
700-degrees F are typically constructed from carbon steel. 304, 316, Inconel, or duplex stainless steels 
are available for high temperature, corrosive, or food-grade applications.

Bene�ts

Cost Savings– Being able to cool or heat a bulk material as it is conveyed is very cost e�cient and can 
eliminate the need for another piece of process equipment resulting in reduced capital and operating 
costs as well as shrinking the overall footprint. Using a KWS jacketed trough provides a lean process 
and years of reduced operating costs.

Safety – Proprietary heat transfer calculations, the use of FEA and designing in accordance with the 
ASME Boiler and Pressure Vessel Code ensures that every KWS jacketed trough is designed and 
manufactured for maximum heat transfer and reliable and safe operation

Cooling – Using process water or refrigerant is an e�cient and cost e�ective method for cooling bulk 
materials at elevated temperatures exiting a dryer, kiln or boiler to a safe temperature for conveying 
throughout the remainder of the process. Personnel hazards due to high temperatures and thermal 
damage of downstream equipment are eliminated.

More on Next Page »
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Whether cooling, heating or providing a thermal barrier, KWS jacketed troughs provide increased 
process e�ciency, a safe work environment and lower operating cost. Knowing that each KWS 
jacketed trough is designed and manufactured in accordance with the ASME Boiler and Pressure 
Vessel Code allows for peace of mind. Contact KWS today to �nd out more about this versatile 
product.

Jacketed Trough

Jacketed Trough
Assembly
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The KWS slider base trough end allows for thermal expansion in high temperature applications. If not 
accounted for, thermal expansion causes excessive stress and fatigue loading, leading to premature 
failure.

Expansion and contraction is common in every high temperature application. Expansion occurs 
axially along the length of the screw and trough in screw-type thermal processors. The KWS slider 
base trough end is designed for thermal expansion and can account for axial expansion up to 
4-inches.

The KWS slider base trough end uses an innovative slider ridge to ensure precise alignment of the 
shaft and end bearings as thermal expansion occurs. Alignment is critical to proper operation of a 
thermal processor.

Features

Controlled Expansion – The KWS slider base trough end allows travel axially along the length of the 
thermal processor. Using our proprietary thermal expansion calculator, Engineers at KWS are able to 
accurately calculate the thermal expansion requirements of the application. If thermal expansion is 
not properly accounted for, the shaft and screw will be subjected to cyclical bending loads causing 
premature failure of the thermal processor.

Pedestal Design – The pillow block bearings on the KWS slider base trough end are located on a 
pedestal away from the heat source, allowing the bearings to stay cool under extreme conditions. 
KWS utilizes heavy-duty, spherical pillow block bearings for high radial load capabilities and long life. 
These bearings are readily available as replacements, if required. A variety of shaft seal options are 
available depending on process requirements such as split gland seals, �anged gland seals or 
mechanical seals.

Spherical Roller Bearing – Each KWS slider base trough end uses spherical roller bearings. Spherical 
roller bearings are heavy-duty pillow block bearings with spherical rollers for superior load capacity 
and durability. The spherical bearing design allows for shaft run-out while reducing eccentric loading 
on the bearings and shafts. The spherical bearing housing allows for thermal expansion in addition to 
the slider base.

Bene�ts

Compact Design – The compact design of the KWS slider base trough end creates a smaller overall 
footprint for the KWS Thermal Processor while still allowing for full functionality and ease of mainte-
nance.

Versatile and Rugged – The KWS slider base trough end accounts for axial thermal expansion with a 
versatile and rugged design. Heavy-duty ¾-inch thick bearing base plates and 1-inch thick pedestal 
slider plates ensure years of reliable service in even the harshest environments.

Ease of Maintenance – The removable slider base hold downs allow for smooth linear travel and ease 
of maintenance. The hold downs are simply removed by unbolting which allows full access to the 
bearings for maintenance.
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The KWS drive pedestal is designed to protect the gear reducer and motor from heat and shock loads 
in a high temperature KWS screw conveyor, feeder or thermal processor. The gear reducer and motor 
can only withstand 210-degrees F of constant heat before failures begin to occur. The gear reducer 
and motor are located several feet away from the heat source with the KWS drive pedestal and 
operate at ambient temperature.

KWS thermal processors operate between 1 and 5-rpm for proper material retention causing the gear 
reducer to generate large amounts of torque. Many screw conveyor and feeder applications require 
low speed operation as well. A low-speed coupling directly connects the output shaft of the gear 
reducer to the input shaft of the conveyor, feeder or processor. Angular misalignment, vibration and 
shock loads are absorbed by the low-speed coupling prolonging the life of the gear reducer and 
motor. The KWS drive pedestal is a compact design that houses the motor, gear reducer, bearings, 
low-speed coupling, seals and shafts. All rotating parts are guarded with OSHA compliant guards.

Features

Wide Variety of Materials – The KWS drive pedestal is available in many di�erent materials of 
construction. Standard industrial applications with operating temperatures below 700-degrees F are 
typically constructed from carbon steel. 304, 316, Inconel, or duplex stainless steels are available for 
high temperature, corrosive, or food-grade applications.

Wide Variety of Seal and Bearing Options – The KWS drive pedestal is designed to accept �anged 
gland seals, split gland seals, air or nitrogen purged seals, food grade seals or mechanical seals 
depending on application requirements. Tapered or spherical roller pillow block bearings from nearly 
all manufacturers can be mounted on KWS drive pedestals for commonality of spare parts. Split 
housing pillow blocks are also available to minimize bearing maintenance and replacement.

Low Speed Coupling – The KWS drive pedestal utilizes low-speed �exible couplings to connect the 
gear reducer to the screw conveyor, feeder or thermal processor. Low-speed �exible couplings can 
withstand temperatures up to 210-degrees F, angular misalignment up to 4-degrees and parallel 
misalignment up to .012-inches.

Bene�ts

Protect Drive from Heat and Contamination – The KWS drive pedestal locates the motor and gear 
reducer away from the trough end and potential damage from either elevated material temperatures 
or abrasive or corrosive products.

Protect Drive from Shock and Vibration – The low-speed coupling absorbs any shock and vibrations 
from the conveyor, feeder or thermal processor, increasing the operating life of the motor and gear 
reducer.

Ease of Maintenance – The shaft seal, motor, gear reducer, low-speed coupling and pillow block 
bearings can be easily accessed for maintenance and replacement. The KWS drive pedestal allows for 
replacement of seal packing and bearing lubrication and inspection.

Drive In-Line with Screw – The motor and gear reducer are located in line with the conveyor, feeder 
or thermal processor. Inline helical gear reducers provide maximum torque output, lower cost, and a 
smaller footprint when compared to parallel shaft or right angle gear reducers. Since the gear reducer 
is directly coupled to the conveyor, feeder or thermal processor, there are no chain and sprocket 
drives to maintain and lubricate.
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Flanged gland seals are shaft seals that mount to the outside of pedestal trough 
ends and are used to prevent bulk materials from leaking out of a screw conveyor or 
feeder.

Flanged gland seals consist of an outer housing, multiple rings of packing and a 
follower. The packing material is ½-inch square braided rope that �ts tightly in the 
outer housing and around the shaft diameter. The follower is used to compress the 
packing and create a seal between the shaft and housing.

Features

Wide Variety of Construction Materials – The outer housing and follower can be 
made from carbon steel, stainless steel or high-nickel alloys for corrosion resistance 
or high-temperature applications

Multiple Rings of Packing – Each ring of packing acts as a seal. Up to �ve rings of 
packing can be used create a seal around the shaft.

Wide Variety of Packing Materials – The ½-inch square braided rope packing is 
available in many di�erent materials. Graphite impregnated packing is used in most 
industrial applications. Te�on packing is used in the chemical industry and ceramic 
�ber packing is used for high temperature applications.

Purge Option is Available – Flanged gland seals can be purged with air, nitrogen, 
grease or other purging medium to prevent bulk materials from leaking out. An air or 
nitrogen purge can create a positive pressure in the seals to overcome an internal 
pressure in the conveyor or feeder.

Bene�ts

Creates Positive Seal Around Shaft – A positive seal is created as the packing 
material is compressed around the shaft. Tightening the follower can increase the 
compression force.

Protects Personnel and Equipment – Bulk materials that are hazardous, corrosive 
or combustible are contained within the conveyor or feeder preventing safety issues 
or equipment failure.

Ease of Maintenance – The braided rope packing can be replaced in minutes. The 
follower can be removed to allow access to the packing.

Very Cost E�ective – Other seals on the market cost up to ten times more than a 
�anged gland seal. Also, most require a purge in order to operate.

Standard Seal

Purgeable Seal

Purgeable Split
Follower Seal
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CEMA standard screws utilize internal collars, sometimes referred to as bushings, to 
e�ectively reduce the inside diameter of the center pipe. The purpose is to match 
standard CEMA shaft sizes and to increase the torque rating of the CEMA bolted 
connection. Special applications require the drive and end shafts to be permanently 
fastened to the center pipe of the screw, thus eliminating the need for coupling 
bolts. KWS Manufacturing o�ers custom shrink-�t shafts that provide a stronger 
connection and longer life for the screw.

KWS designs the shrink-�t connection between the inside diameter of the center 
pipe and the outside diameter of the shafts to have an interference �t of 0.002 to 
0.005-inches, depending upon pipe size. Instead of plug welding the bushing inside 
the mating surface, the pipe and shafts are machined to exact tolerances before 
starting the shrink-�t operation. The pipe is carefully heated and shafts inserted to 
the speci�ed depth. The pipe is then allowed to air-cool essentially “shrinking” the 
pipe to form a tight seal around the shaft. KWS certi�ed welders then weld a contin-
uous bead at the end of the pipe to form a water-tight seal and solidify the connec-
tion. 

For example, food grade applications require that no pits or crevices be present and 
therefore, the standard CEMA bolted connection is not allowed.  Also, in highly 
corrosive applications such as are present in the pulp & paper and chemical indus-
tries, the complete screw assembly must be sealed and shrink �t shafts provide 
additional protection from the corrosive chemicals.

In addition to the many quanti�able advantages, the torque rating of the shrink-�t 
shaft-to-pipe connection is stronger than a standard CEMA bolted connection, 
providing less chance for failure.  Prior to shipment, all KWS screws with shrink-�t 
shafts are straightened to within 0.015-inches TIR at the bearing area of the shafts. 

Features

Variety of Applications – KWS shrink-�t shafts are designed for the food processing, 
chemicals and pulp & paper industries where there is a requirement for no pits or 
crevices.  

Variety of Designs – KWS shrink-�t shafts are designed and constructed for pipe 
sizes up to 20-inch diameter with shaft sizes as large as 10-inch diameter using 
stainless, carbon steel, or many special alloys. 

Bene�ts

Elimination of Contamination or Corrosion – In sanitary or corrosive applications, 
shrink-�t shafts eliminate crevices where mold, mildew or corrosive chemicals can 
accumulate.

Typical Screw for Pulp 
& Paper Industry with 

Shrink-Fit Shafts on 
Both Ends

Drive Shaft is Permanently 
Fastened to Center 

Pipe of Screw

More on Next Page »
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High Torque Applications – KWS shrink-�t shafts are designed to handle high 
torque loading for di�cult applications such as Lime Mud Feed Screws for the pulp & 
paper industry. 

Typical Screw for Pulp 
& Paper Industry with 

Shrink-Fit Shafts on 
Both Ends

Shafts are Machined to Very 
Close Tolerances for Shrink Fit

Pipe is Carefully Heated and 
Shafts Inserted to Speci�ed Depth

Section View Shows 
Shrink-Fit Connection

CEMA Standard Screws Utilize 
Internal Collars and Coupling Bolts

Drive Shaft is Permanently 
Fastened to Center 

Pipe of Screw
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Minimal screw deflection and shaft run-out are keys to successful long-term screw 
conveyor operation. A bent screw can lead to excessive flight wear or damage, 
excessive shaft run-out and failure of seals, bearings, and drive components. 

After welding the flights to the center pipe, screws must be routed back to the shop 
for straightening. Heat from the welding process introduces stresses and can distort 
the screw. KWS checks and straightens each screw section to exacting standards.

Features

Dial Indicators – Dial indicators are used to measure the run-out in the 
bearing area of the shaft.

Total Run-Out – Run-out is a measurement of shaft movement. KWS 
straightens each screw for a maximum run-out of 0.015-inch T.I.R. 
at the bearing area.

Process – A combination of heat and mechanical leverage is used to 
straighten the screw.

Benefits

Extended Life – Having a straight screw will extend the life of the screw by 
removing excess deflection that can cause extra wear on the flights. Having a 
straight screw will extend the life of bearings, seals and drive components.

Reduced Stress – Having a straight screw will put less stress on the pipe and shafts 
reducing potential fatigue fractures and breaks, as well as reducing stress on the 
bearings, seals, and drive components.

Reduced Vibration – For high-speed applications, the straightening process 
minimizes screw deflection. The result is smoother running, less vibration, and 
longer component life.
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Safety is a primary concern for all employers, especially in manufacturing facilities. 
Bulk material handling equipment with rotating components present risk of injury to 
workers. Every person working in a manufacturing environment must be trained in 
safe practices by their employer. Even with safety training, there is still a chance for 
an accident to occur. KWS provides solutions to minimize risk of injury with the use 
of safety bolts for conveyor covers.

With over 45 years’ experience in the bulk material handling industry, KWS is at the 
forefront of safe equipment design. KWS safety bolts satisfy the requirements of both 
OSHA and MSHA (Mine Safety & Health Administration). While standard cover bolts 
require a tool to remove, KWS safety bolts require a speci�c tool for access by only 
trained maintenance personnel. 

Features

Variety of Construction Materials: KWS safety bolts are provided in either zinc 
plated carbon steel or 18-8 stainless steel.

Universal Implementation: Screw clamps are a common method of �xing a 
conveyor cover in place but allow for the cover to be easily removed. KWS provides 
safety bolts even on assembled conveyors utilizing screw clamps.

Bene�ts

E�cient Installation: Two KWS safety bolts are installed on every cover in opposite 
corners to prevent access to moving components. Locating the safety bolts on 
opposite corners maximizes the safety bene�t without delaying access to the equip-
ment by trained maintenance personnel.

Safe Operation: KWS safety bolts require a speci�c tool for removal, restricting 
access to only trained maintenance personnel. KWS ships the special tools with each 
assembled conveyor, enclosed in a packet with additional safety and operation 
information.

KWS Safety Bolt Has 
Special Head That Requires 

Special Tool for Removal

KWS Special Tool is Required to 
Properly Remove Covers

Bolted Covers Restrict Access to Only 
Quali�ed Maintenance Personnel
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TEL: 831-724-5422
FAX: 831-724-3188
www.controllabs.com

Account #: 1050509-1/1-10865
Group: May21C #56

Reporting Date:

Element Carbon Hudson Ventures, LLC
20 Riviera Lane

  Attn: Bryce Meeker

Date Received: 21 May. 21
Sample Identification: Zion Dried Biosolids
Sample ID #: 1050509 - 1/1

Wet wt. Dry wt. TMECC
Nutrients-Primary + Secondary Units Basis Basis Method
Total Nitrogen: % 5.5 5.8 4.02-D
Ammonia (NH4-N): mg/kg 730 760 4.02-C
Nitrate (NO3-N): mg/kg 7.2 7.6 4.02-B
Organic Nitrogen (Org.-N): % 5.4 5.7 Calc.
Phosphorus (as P2O5): % 4.3 4.5 Calc.
Phosphorus (P): mg/kg 19000 20000 4.03-A
Potassium (as K2O): % 0.49 0.52 Calc.
Potassium (K): mg/kg 4100 4300 4.04-A
Calcium (Ca): % 1.6 1.7 4.05
Magnesium (Mg): % 0.47 0.49 4.05
Sulfate (SO4): mg/kg 220 230 4.12-D/IC

Nutrients - Trace elements
Copper (Cu): mg/kg 230 240 4.05-Cu
Zinc (Zn): mg/kg 380 400 4.05-Zn
Iron (Fe): mg/kg 7500 7900 4.05-Fe
Manganese (Mn): mg/kg 400 420 4.05-Mn
Boron (B): mg/kg 7.9 8.3 4.05-B

Salts, pH, Bulk Density, Carbonates
Sodium (Na): % 0.11 0.11 4.05-Na
Chloride (Cl): % 0.064 0.067 04.05/IC
pH Value: units 5.86 NA 04.11-A
Electrical Conductivity (EC5 dw): mmhos/cm NA 3.3 04.10-A
Bulk Density : lb/cu ft 42 40 SCL
Carbonates (as CaCO3) : lb/ton 9.9 10 04.08-A
Organic Matter: % 80.5 84.2 05.07-A
Organic Carbon: % 43 45 4.01
Ash: % 15.1 15.8 3.02
C/N Ratio ratio 7.76 7.76 calc.
Moisture: % 4.36 0 3.09
AgIndex ratio > 10 > 10 SCL

To Calculate lbs/ton: (%Nutrient) x (20)
To Calculate lbs/ton: (mg/kg Nutrient/10,000) x (20)
To Calculate lbs/cu yd: (%Nutrient/100) x B.D. x 27
To Calculate lbs/cu yd: (mg/kgNutrient/1,000,000) x B.D. x 27 Analyst: Assaf Sadeh

Sunrise Beach,  MO  65079

June 4, 2021



TEL: 831-724-5422
FAX: 831-724-3188
www.controllabs.com

Account #: 1050509-1/1-10865
Group: May21C #56

Reporting Date:

Element Carbon Hudson Ventures, LLC
20 Riviera Lane
Sunrise Beach,  MO  65079
  Attn: Bryce Meeker

Date Received: 21 May. 21
Sample Identification: Zion Dried Biosolids
Sample ID #: 1050509 - 1/1

Metals Results Units MDL % Recovery Date Tested
Arsenic (As): 8.3 mg/kg dw 1.0 85.8 27 May. 21
Cadmium (Cd): Less than 1.0 mg/kg dw 1.0 87.3 27 May. 21
Chromium (Cr): 12 mg/kg dw 1.0 82.7 27 May. 21
Copper (Cu): 240 mg/kg dw 1.0 79.6 27 May. 21
Lead (Pb): 11 mg/kg dw 1.0 91.3 27 May. 21
Mercury (Hg): Less than 1.0 mg/kg dw 1.0 83.5 27 May. 21
Molybdenum (Mo): 7.7 mg/kg dw 1.0 82.2 27 May. 21
Nickel (Ni): 15 mg/kg dw 1.0 83.0 27 May. 21
Selenium (Se): 2.8 mg/kg dw 1.0 87.5 27 May. 21
Zinc (Zn): 400 mg/kg dw 1.0 80.8 27 May. 21
Cobalt (Co) 2.1 mg/kg dw 0.50 83.1 27 May. 21
Total Solids (TMECC 03.09) 96 % 0.05 NA 21 Jul. 21

Pollutant Loading Rate:
Multiply mg/kg dry weight values times  0.0956  to give you kilograms pollutant per 100
metric ton compost as-received based on a moisture content of  4.36  percent.

Method (metals): EPA 3050B / EPA 6010
Method (metals): TMECC 04.12-B / 04.14-A
Method (Mercury Hg)  TMECC 04.06 / EPA 7471 
Method (Fecal Coliform): Standard Methods 9221E
Method (Salmonella): TMECC 07.02-A

Analyst: Assaf Sadeh

June 4, 2021

Metals
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