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PRELIMINARY ENGINEER’S REPORT
EVALUATION OF SLUDGE PROCESSING AT THE WASTEWATER TREATMENT PLAN
City of Lockport

1.0 EXECUTIVE SUMMARY

The purpose of this report is to evaluate sludge processing upgrades at the City of Lockport
(City) Wastewater Treatment Plant (WWTP) and compost facility.

The WWTP and compost facility is located at 611 West Jackson Street in the northwest portion
of the City of Lockport. The WWTP serves the City of Lockport and the Town of Lockport, which
includes a total of approximately 41,700 people.

The existing WWTP utilizes an aerated grit chamber, bar screens, four (4) primary settling
tanks, three (3) aeration tanks and four (4) final settling tanks. Preliminary treatment is provided
in the grit chamber and bar screens; primary treatment is provided in the primary settling tanks;
and secondary treatment is provided by the activated sludge process in the aeration tanks and
final settling tanks. The treated wastewater is conveyed through existing chlorine contact tanks,
though chlorination is no longer a part of the City’s treatment process. Effluent from the WWTP
is then discharged to Eighteen Mile Creek, which is a Class D waterbody.

Sludge resulting from the above treatment processes is thickened in a thickener tank then
dewatered by two belt filter presses in the sludge disposal and handling building. Dewatered
sludge is then transported to the compost facility and processed. The sludge undergoes a
minimum of 14 days of active composting at a site off of the WWTP property to meet USEPA
Class A requirements. Class A sludge is acceptable for land application, and the City markets
the finished product to homeowners, landscapers, and commercial soil blenders. Only grit from
the WWTP is typically landfilled.

The compost facility is nearing the end of its design service life and is in need of rehabilitation
due to its age. Rehabilitation of the existing facility was evaluated and compared to four
alternative sludge drying processes, including indirect heat drying and microwave drying. All
alternatives were considered for technical feasibility, cost, and environmental impacts. All
sludge drying alternatives considered have a footprint exceeding the available space within the
sludge handling room (currently used as two truck bays), therefore several housing options
were also considered. A new building, an addition above the existing sludge handling room, and
reuse of the compost facility building were considered for equipment housing.

The recommended alternative is to install the Gryphan Dryer in a new building at the WWTP.
The total project cost for the sludge processing upgrade project, including legal, engineering,
and administrative costs, is $3.588 million. The City is advised to pursue funding opportunities
offered in the New York Consolidated Funding Application (CFA) call for applications and
engage the community regarding the proposed project.
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2.0 PROJECT BACKGROUND & HISTORY

2.1 SITE INFORMATION

2.1.1 Location

The City of Lockport (City) is located in Niagara County, New York. The City is responsible for
the operation, maintenance, and improvement of the wastewater treatment facilities. The
proposed improvements are located at the City of Lockport Wastewater Treatment Plant at 611
West Jackson Street and compost facility, accessed at 5901 West Jackson Street. Sludge
drying equipment is proposed either in or adjacent to the existing sludge disposal and handling
building or the compost facility.

Existing Compost Facility

18 Mi. Creek

Existing Sludge Disposal & Handling Building

Existing Sludge Thickener

Figure 2-1. Existing City WWTP & Compost Facility

Please refer to the project location map in Appendix A and the City of Lockport Wastewater
Treatment Plant Plans in Appendix B for detailed location and information on the sludge
disposal and handling building.

I ————
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2.1.2 Geologic Conditions

The United States Department of Agriculture (USDA) — National Resources Conservation
Service’s (NRCS) online soil reconnaissance tool, Web Soil Survey, was used to obtain soil
information for the project site. Soil types anticipated to be encountered based on soil mapping
are predominately alluvial land and silt loams in hydrologic soil group “A/D”. The depth to
bedrock is anticipated to be greater than 6.5 feet. The depth to the water table for the
anticipated soil types ranges from approximately 0 to more than 6 feet. The water table
elevation is dictated by the nearby water levels in Eighteen Mile Creek. The Custom Soil
Resource Report is included in Appendix C.

2.1.3 Environmental Resources

Based on the mapping created using New York State Department of Environmental
Conservation (NYSDEC) Environmental Resource Mapper, there are no significant
environmental resources present immediately on-site. The Environmental Resource Map is
included in Appendix D.

2.1.4 Floodplain Considerations

According to the FEMA Flood Insurance Rate Map (FIRM 36063C0237E) the project area is
located in the 100-year and 500-year flood plain boundary. However, the project area is not
located in the floodway. A copy of the FEMA Flood Insurance Rate Map is included in
Appendix E.

The base flood elevation (BFE) for the 100-year flood is 364.1 feet. Existing slab of the sludge
handling room is at an elevation of 363.5 feet. Consideration was given to the 100-year flood
elevation in the design of sludge drying upgrades retrofitted to the existing sludge disposal and
handling building and proposed structures. Proposed new structures are elevated above the
100-year floodplain in order to increase project resiliency to flooding.

2.2 OWNERSHIP & SERVICE AREA

The WWTP is owned by the City of Lockport and serves both the City and portions of the Town
of Lockport (approximately 40% to the east, south, and west of the City). An estimated 29,400
users are included in the project service area.

2.2.1 Population Trends

The population in the service area is anticipated to remain constant as the wastewater collection
and treatment facilities serve predominantly existing built-out neighborhoods. Each of these
neighborhoods exhibit little area for further development.

The 1990, 2000, and 2010 U.S. Census also show that the populations in both the City and the
Town of Lockport have not grown significantly in the last twenty years. The combined
population of the City and 40% of the Town has actually declined in recent years. The
population data is included in Table 1.

-3- Nussbaumer & Clarke, Inc.
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TABLE 1-1 — U.S. Census Population Data

Year City of Lockport, NY Town of Lockport, 40% of Town in Combined
NY Service Area Population
1990 24,426 16,596 6,639 31,065
2000 22,279 19,655 7,862 30,141
2010 21,165 20,529 8,212 29,377

While an increase in hydraulic or organic loading from the City and Town is not anticipated, the
possible addition of sludge drying equipment could draw a larger customer base. The City may
choose to accept sludge from new users for processing using the proposed drying equipment.
With this in mind, equipment was selected that could provide additional future capacity if
needed.

2.3 EXISTING FACILITIES & PRESENT CONDITION

2.3.1 Description & History

The City WWTP was originally constructed in 1940, with several upgrades in 1973. Sludge from
the WWTP is thickened in a thickener tank then dewatered by belt filter presses in the sludge
disposal and handling building. Dewatered sludge is then transported to the compost facility
and composted for a minimum of 14 days to meet USEPA Class A time and temperature
requirements for pathogen destruction and vector attraction reduction. The biosolids are then
cured for a minimum of 2 months in outdoor wind rows. The compost facility was constructed in
1991 and is nearing the end of its design service life.

2.3.2 Permit Compliance

The City of Lockport operates the wastewater collection and treatment system under SPDES
Permit No. NY-0027057. The current permit is included in Appendix F.

2.3.3 Flow & Loading

The City currently produces an average of 2,700 wet tons of sludge per year based on the City’s
monthly operating reports from 2012 to 2016. (The sludge volume is the total annual sludge
produced from the belt filter press prior to composting.) The peak annual sludge production in
recent years was 2,885 wet tons per year in 2015. The design annual sludge production from
the filter press used in this evaluation is 2,900 wet tons per year. Average solids content of the
sludge is 23%, with a range of 18 to 32%. Average volatile solids content of the sludge is 51%,
with a range of 37 to 62%.

-4- Nussbaumer & Clarke, Inc.
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TABLE 2-1. City of Lockport Annual Sludge Production

Avg. Mo. Avg. Mo.
v Sludge Solids | Volatile Solids
ear Volume

(tons) Content Content
(%) (%)
2012 2,765 23.7 50.2
2013 2,482 23.3 49.3
2014 2,688 23.1 50.6
2015 2,885 21.7 51.0
2016 2,713 23.2 52.1
Average 2,706 23.0 50.6

The belt filter press typically operates 3 days per week. Basic mixing trucks carrying
approximately 4,500 pounds of sludge are used to transport dewatered sludge to the compost
facility, which operates 6 days per week.

The population in the service area is anticipated to remain constant as the wastewater collection
and treatment facilities serve predominantly existing built-out neighborhoods. Each of these
neighborhoods exhibit little area for further development. An increase in hydraulic or organic
loading is not anticipated in the existing area served by the project. However, the City may
choose to accept sludge from other sources in the future. Therefore, the ability to expand the
proposed sludge drying equipment was considered.

2.3.4 Existing Condition

The current sludge processing method utilizes a thickener tank, two belt filter presses, and a
compost facility to process sludge. While the thickener tank and belt filter presses are expected
to last for a number of years, the compost facility and ancillary equipment is nearing the end of
its design service life. Rehabilitation is anticipated to be necessary in the near future to
maintain operation of the facility.

During a site visit to the compost facility on August 21, 2017, the following was observed:

o The main building appears to be in fair condition. However, the operator noted that the
Stayflex coating system, a spray-on foam insulator and corrosion protection system, used to
seal the roof decking in 2007 was applied without first removing rust/corrosion to the beams.
The Stayflex coating representative later provided our firm with a structural assessment
(included in Appendix G) indicating that the building is structurally sound and only required
minor repairs prior to application of the coating system. The Stayflex system does not
require removal of rust/corrosion prior to application. If the City completed these minor
repairs prior to coating system application, the building is anticipated to last another 15-20
years.

e Equipment is aged, and operators report frequent downtime for maintenance. Only two of
three BDP compost agitators were operational at the time of the visit.

e Equipment replacement parts are no longer available through the manufacturer; three non-
functional agitators located outside of the building are used for spare parts.

e New Holland and John Deer loaders are in good condition.

8 blower units are operational.
e Twelve composting bays, rails, and discharge pit are in fair condition.

-5- Nussbaumer & Clarke, Inc.
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o The biofilter is not well-maintained as weeds were growing in the filter and operator reported
that the existing depth of media is likely less than required. Per the operator, there is
currently about 1 foot of media above the stone base of the biofilter. Media should be
replaced every 3 years to a depth of approximately 3 feet per the operator.

e Compost is sold for $20 per cubic yard, and is not screened to remove wood prior to sale.
Operators report that many buyers prefer screened compost. Compost demand is less than
production, as the facility has several years of compost stored in outdoor wind rows.

Figure 2-2. Compost Facility - Roof Decking with Figure 2-3. Existing BDP Agitators and Composting
Stayflex Coating System Bays
Figure 2-4. Non-functional Equipment used for Spare Figure 2-5. Outdoor Wind Rows
Parts
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Figure 2-6. Biofilter

The sludge handling room in the sludge disposal and handling building appears to be in good
condition. The existing building may be utilized to house alternative sludge drying equipment.
Refer to Appendix B for plans of the existing sludge disposal and handling building.

During site visits to the sludge handling facilities at the WWTP on August 21 and November 1,

2017, the following was observed:

e Natural gas service is available in the southeast corner of the sludge handling room.

o Water service is available adjacent to the filter press and in the basement.

e Electricity is available in the electric room of the sludge handling and disposal building.

e Trench drains in the two truck bays on the sludge handling room are available for
sewer/drain service.

o Existing polymer tanks and equipment on the south side of the sludge handling room are to
remain in place and extend a maximum distance of approximately 12 feet from the southern
wall. The footprint available for drying equipment in the existing room is limited to the two
truck bays, approximately 30°L x 35’'W x 15’H.

Figure 2-7. East Side of Sludge Handling & Disposal Figure 2-8. North Truck Bay in Sludge Handling
Building Room

-7- Nussbaumer & Clarke, Inc.
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Figure 2-9. South Truck Bay and Equipment on Figure 2-10. Sludge Conveyance System for
Southern Wall of Sludge Handling Room Loading Trucks (above South Truck Bay)

Figure 2-11. Sludge Conveyance System for Loading Figure 2-12. Sludge Conveyance System to North
Trucks (above North Truck Bay) of Building

Figure 2-13. Conveyor from Belt Filter Press Figure 2-14. Conveyor to Sludge Handling Room
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Figure 2-15. Polymer Tanks on South Wall of Sludge Figure 2-16. Polymer Tank in Southwest Corner of

Handling Room Sludge Handling Room
Figure 2-17. Natural Gas Service in Southeast Corner Figure 2-18. Natural Gas Service with Modified
of Sludge Handling Room Blow-off Regulator

2.4 DEFINITION OF THE PROBLEM

The City must handle and dispose of sludge resulting from wastewater treatment processes at
the WWTP in accordance with local, federal and state regulations. Currently, the City composts
dewatered sludge to produce a marketable product, which is sold to homeowners, landscapers,
and commercial soil blenders for land application.

However, the existing compost facility and ancillary equipment is aged and approaching the end
of its service life. The City must continue to process and dispose of sludge, and would like to
continue marketing the finished product rather than landfilling dewatered sludge. Landfilling is
subject to price increases and does not generate income, making it an undesirable option
economically. While the composting process achieves the desired end product, the City is
producing compost at a rate greater than current demand and has stockpiled several years of
compost. Stockpiled compost may need to be disposed of in the future.

In order to continue selling processed sludge to the existing customer base, the City must meet
USEPA Class A biosolids requirements, which includes pathogen destruction and vector
attraction reduction.

-9- Nussbaumer & Clarke, Inc.
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Additional considerations include operation and maintenance. The compost facility currently
requires three operators, several of whom are planning to retire. In addition to the poor
condition of the composting equipment, there will soon be a shortage of personnel to operate
the facility.

The City will not be able to continue composting sludge from the WWTP and producing
marketable end product in the near future. The City would like to consider viable sludge
processing options that are fiscally responsible in terms of capital costs, operation and
maintenance costs, energy demand, and personnel requirements, that will produce marketable
Class A biosolids.

2.5 FINANCIAL STATUS

The annual budget for the City of Lockport Compost Facility is currently approximately $393,000
and includes operating expenses, personnel salaries and benefits, and maintenance costs. The
budget is specific to the compost facility, and does not include the cost of hauling sludge to the
facility or WWTP operation.

The City does not have funding allocated to implement sludge processing upgrades at the
WWTP and/or compost facility. The City authorized preparation of this report to support
obtaining funds for this project via potential grant and bonding. The City raises funds through
sewer rates and charges, compost sales, and taxes. Refer to the City website for further detail
on rates and 2017 adopted budget.

3.0 ALTERNATIVES ANALYSIS

3.1 ALTERNATIVE 1 — NO ACTION

The City wastewater treatment plant will continue to process sludge using the existing thickener,
belt filter presses, and compost facility. Without rehabilitation or replacement efforts, the
existing compost equipment will continue to fail, resulting in extended down-time for
maintenance and repairs. As existing equipment is no longer manufactured/available, once the
City uses its existing supply of spare parts, equipment failure will result in the City’s inability to
compost sludge without capital investment. If composting is no longer viable, the City will be
required to landfill dewatered sludge.

Because operators have reported that the existing agitators already require frequent
maintenance, and many spare parts have been utilized, we anticipate that equipment
replacement will be required in the near future to maintain compost facility operation. Therefore,
the no action alternative is not recommended or feasible.

3.2 ALTERNATIVE 2 — COMPOST FACILITY REHABILITATION

3.2.1 Description

Rehabilitation of the compost facility is anticipated to include the following in order to prolong
longevity and operation of the facility:

e Empty all twelve bays down to the aeration stone and replace the 2” layer of wood chip
above the stone. Work to be completed by City personnel.
I ————
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o Replace compost agitators (supplied by BDP Industries). BDP recommends replacing the
three (3) 25 HP agitator/transfer dolly (A/D) sets with two (2) new 50 HP A/Ds. A new
festoon system which supplies power to the A/Ds would also be required.

e Dolly rail and Agitator rail should be in good condition unless physically damaged or
concrete moved.

o Replace Compost Process Control System (supplied by BDP). The control system
interfaces with temperature probes mounted in the bay walls to monitor the compost
temperature. There should be approximately five (5) per bay or sixty (60) total. These
probes likely require replacement.

e For each temperature probe there is an associated 3 HP blower. Our recommendation
would be to purchase three (3) new blowers (not supplied by BDP) to keep on hand and
replace the blowers as they fail. Based on the vendor’'s recent experience upgrading a
compost facility in Merrimack, NH, there should be no need to replace the aeration piping
system in the stone.

¢ Repair/Replace the ventilation fans and ductwork as needed (not by BDP).

¢ Replace the wood chip media in the biofilter. Work to be completed by City personnel.

3.2.2 Construction Cost Estimate

The table below summarizes the probable cost for rehabilitation of the existing compost facility.
Equipment, installation, mobilization, overhead and profit, contingency, and legal, engineering,
and administrative fees are included in the project cost. The total project cost is estimated to be
$2.545 million. Refer to Appendix G for supporting documentation of cost and the scope of
work by Koester Associates & BDP Industries.

TABLE 3-1. Probable Project Cost of Compost Facility Rehabilitation

Compost Facility Equipment $1,750,000.00
Equipment Installation $ 100,000.00
Ventilation Fans & Ductwork $ 35,000.00
Biofilter & Woodchips in Bays $ 50,000.00
Mobilization/Demobilization (4%) $ 77,000.00
Contingency (10%) $ 201,000.00
Overhead & Profit (15%) $ 332,000.00
Legal, Engineering & Administrative Fees (25%) $ 636,000.00

TOTAL $2,545,000.00

The annual operation and maintenance cost is anticipated to include the following:
o Labor for system operation and maintenance.

Utility costs to operate the system.

Compost amendment materials.

Miscellaneous repairs and maintenance activities.

Based on the 2017 adopted budget, the annual operation and maintenance cost specific to the
compost facility is estimated to be $393,000. This excludes hauling costs, which are estimated
to be $10,000 annually. The estimated total annual cost to operate the compost facility is
$403,000.

-11- Nussbaumer & Clarke, Inc.
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3.2.3 Non-Monetary Factors

Currently the compost facility is staffed 6 days per week by 3 operators. Several operators are
scheduled to retire in the next couple of years. Continued use of the compost facility will require
hiring and training new operators.

Compost demand is currently less than production, resulting in storage of finished product at the
compost facility in outdoor wind rows. The NYSDEC has indicated that this backlog of material
is objectionable.

3.3 SLUDGE DRYER ALTERNATIVES

Several sludge dryers were evaluated as alternative sludge processing methods to composting.
All sludge dryers considered are designed to produce Class A biosolids, meeting USEPA time
and temperature requirements for pathogen destruction and vector attraction reduction as
specified in 40 CFR Part 503. Class A biosolids may be land applied and marketed to the public,
similar to the compost product currently produced.

The following design criteria was applied to all sludge dryers considered, and is based on
operating data from the past 5 years:

TABLE 3-2. Design Criteria for Sludge Dryers

Annual Wet Solids Production 2,900 tons

Annual Dryer Operating Hours 6,240 hours (5 days per week, 24 hours per day)
Inlet Percent Solids 23% (average), 18-32%

Outlet Percent Solids 90%

Volatile Solids Content 51% (average); 37-62%

Direct dryers, which are typically rotary dryers, are often selected when the desired end product
is used for agricultural purposes. Direct dryers require dried solids recycling in order to avoid the
“sticky” phase of sludge from 40-60% solids. In this condition, sludge is difficult to move inside
the dryer. Because the City does not currently market its end product to agricultural users due to
the presence of heavy metals in the City’s sludge, and dried solids recycling would require a
larger footprint, direct dryers were eliminated from further consideration.

Indirect dryers are primarily considered in this report due to higher thermal efficiencies, lower
risk of explosion with lower temperatures, and no requirement for dried solids recycling. Indirect
paddle dryers, which typically use a thermal oil or steam at a high temperature in a hollow metal
paddle/auger to heat sludge indirectly, require a long startup and shutdown time. Paddle dryers
are therefore appropriate and cost-effective in applications when operating 24/7. However, the
WWTP is currently staffed five days each week. Paddle dryers were therefore eliminated from
further consideration.

Current utility costs were provided by the City of Lockport. The City purchases natural gas at
$1.823 per MMBTU and electricity at $0.0986 per kWh. Ongoing operation costs for the
alternatives utilize these rates.

I ————
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3.4 ALTERNATIVE 3 — KRUGER BIOCON DRYER

3.4.1 Description

The Kruger BioCon Dryer is an indirect convection belt dryer. Hot drying air is circulated
through sludge layers on two belts to remove moisture from the material. Drying air is heated
by thermal fluid heat exchangers, which utilize thermal oil heated by a natural gas fired thermal
fluid heater. Drying air is recirculated through a condenser to remove moisture in a closed
loop, which increases efficiency and reduces odor.

Sludge is carried through two zones of the dryer on stainless steel belts: the first drying zone at
temperatures from 250-350°F and the end drying zone at 175-210°F. Sludge remains in the
dryer for at least 60 minutes and achieves a dry solids content of 90% at the outlet. The dryer
operates at negative pressure in the cabinet to prevent process air from escaping into the
surrounding room.

Daily operation and maintenance requirements for the Kruger dryer include visual inspection of
the product every 2 hours, sampling, and visual inspection of the screw conveyor, depositor
nozzles, and dryer belt. The condenser should be cleaned on a weekly basis. Additional
maintenance activities are required for the depositor nozzles, dryer belt, condenser, screw
conveyor, fans, and gearboxes as outlined in the maintenance schedule in Appendix H.

The following equipment is included in Kruger’s scope of supply for the BioCon system:
e Live Bottom Cake Bin
¢ Main Sludge Feed Pumps
0o Pump
0 Main Pump Manual Cleaning Valves
e Dosing Pumps and Manifold
0 2 Pumps
0 Dosing Pump Manifold
0 Dosing Pump Manifold Manual Cleaning Valves
e Stainless Steel Sludge Dryer
0 Dryer Model (insulation and cladding included)
2 Sludge Depositor Stations
Dosing Platform (on top of the dryer cabinet)
Depositor Motion Motor & Gearbox
2 304 SS Drying Belts (Belt Drives included)
Sprinkler System
Extraction Screw Conveyor
Rotary Valve
2 Warm Zone Drying Air Circulation Fans
2 End Zone Drying Air Circulation Fans
Warm Zone Air/Thermal Oil Heat Exchanger
End Zone Air/Thermal Oil Heat Exchanger
0 Nozzle Cleaning Station
e Drying Air Treatment
o Packed Bed Condenser
o 2 Centrifugal Fans
0 Actuated Modulating Flow Control Valve
0 Spring-Loaded Pressure Reducing Valve

OO0OO0OO0OO0OO0OO0ODOO0OO0OO
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o Energy Supply System (Thermal Oil System)
0 Natural Gas Supply Train
Thermal Oil Heater
2 Thermal Oil Pumps Main Loop (Duty + Redundant)
Thermal Oil Pump Secondary Loop (Duty)
Catch Tank
0 Storage Tank
e Compressor (for valve actuation)
e Controls
o PLC Control System
0 Field Instruments

Oo0O0O0o

The overall footprint for the core equipment, including the dryer cabinet, platforms, condenser,
external fans and appropriate clearances for maintenance and access is 55’L x 33W x 21°’H. In
addition, the thermal fluid heater skid is 7’L x 11’'W x 13’'H. The storage hopper is anticipated to
be 16’L x 6'W x 16.5'H.

Additional items that will be required in the project include:

o Concrete foundations, pads, tanks, structural components, walkways, stairs, platforms,
stack, handrail, grating and covers,

o Equipment installation, piping to and from the BioCon system, interconnecting piping,
manual isolation valves, anchor bolts, epoxy/adhesive for anchors,

e Solids handling/disposal system, including storage and conveyors,

Laboratory systems or equipment,

e Motor control center, motor starters, adjustable frequency drives, main disconnects,
breakers, generators, or power supply,

e Field wiring, interconnecting wiring, conduit, wiring terminations at equipment, local
equipment disconnects, local equipment control panels, junction boxes, and wiring
terminations at control panels,

e All work associated with buildings or other structures used for housing any part of the
system provided, including HVAC and electrical work.

Refer to the BioCon proposal in Appendix H for further product information and scope of work.

The proposed equipment will not fit within the available space in the sludge handling room with
required access and OSHA clearances. Refer to Section 3.8 for discussion of alternative
housing options.

3.4.2 Equipment Cost Estimate

The table below summarizes the probable cost for purchase and installation of the Kruger
BioCon Dryer. The sludge dryer and ancillary equipment, control systems, installation,
mobilization, overhead and profit, contingency, and legal, engineering, and administrative fees
are included in the project cost. The total equipment installation cost is estimated to be $5.714
million, excluding the cost of equipment housing (refer to Section 3.8 for discussion and costs).
Refer to Appendix H for supporting documentation of cost and the scope of work by Kruger.
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TABLE 3-3. Probable Equipment Installation Cost of Kruger BioCon Dryer

Kruger BioCon Sludge Dryer $ 2,525,000.00
Process Equipment Installation (water, sewer, air, natural

gas)* $ 38,000.00
Equipment: Electrical Modifications* $ 10,000.00
Access Platforms, Stairs, Rails, etc. $ 50,000.00
Sludge Handling/Conveyance* $ 750,000.00
Storage Hopper $ 50,000.00
Exhaust & Air Treatment $ 50,000.00
Mobilization/Demobilization (4%) $ 139,000.00
Contingency (10%) $ 362,000.00
Overhead & Profit (15%) $ 597,000.00
Legal, Engineering & Administrative Fees (25%) $ 1,143,000.00
TOTAL $ 5,714,000.00

* Please note, utility installation and sludge handling costs assume housing in a new building, which is anticipated to
require the least amount of work/materials of the new housing options feasible for this dryer.

The annual operation and maintenance cost is anticipated to include:

Natural gas.

Electricity.

Material costs for oils, grease, cleaning agents, depositor nozzles, etc.
Equipment replacement costs.

Labor for system operation and maintenance.

Air permitting fees.

Annual natural gas usage is anticipated to be 6,503 MMBTU at $1.823 per MMBTU for a total
fuel cost of $11,900. Annual electricity required is 253,500 kWh at $0.0986 per kWh for a total
electricity of $25,000 per year. Material costs for supplies used/replaced annually and
equipment replacement costs are summarized in the Kruger proposal attached in Appendix H.
The expected life of stators is 1-4 years, mechanical seals and fan belts is 3 years, depositor
nozzles is 6 months, and drying belt is 10 years (replaced in sections). Adding the cost of
grease, oil, and the compressor annual maintenance kit, the annual cost for equipment
replacement and maintenance materials is estimated to be $11,200.

Labor costs, estimated to include 435 manhours per year at $75 per hour, total $32,625
annually.

In addition, an air permit is anticipated to be required. Based on current permit costs at the
compost facility, this is estimated to be $3,800 per year.

The resulting total annual operation and maintenance cost is $85,000.
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3.4.3 Non-Monetary Factors

The Kruger dryer is anticipated to produce a Class A biosolid that can be marketed to
homeowners, landscapers, and commercial soil blenders. Depending upon the process used,
sludge dryers produce biosolids that differ in size and shape. The Kruger dryer uses a
distributor system that lays strings of sludge uniformly over the belt using rubber nozzles.
Biosolids are dried, fall off of the belt as strings, and are broken up into approximately 1-inch
strands.

Because all air is contained, dust control, odor control, and air permitting requirements are
anticipated to be minimal. However, we recommend that the City meets with the NYSDEC to
discuss any selected sludge drying alternatives and subsequent air permit requirements.

The large footprint of the Kruger sludge drying equipment requires either the installation of a
new building adjacent to the existing sludge handling and disposal building, or reuse of the
existing compost facility building with upgrades. If a new building at the WWTP site is selected,
consideration must be given to raise all equipment above the 100-year floodplain.

3.5 ALTERNATIVE 4 — GRYPHON BIOoSOLIDS DRYER

3.5.1 Description

The Gryphon Biosolids Dryer is also an indirect convection belt dryer. Hot drying air is
circulated through sludge layers on a belt to remove moisture from the material. Drying air is
directed by a blower through an inline natural gas burner where it is heated and then directed
into the drying chamber through Teflon coated air injection plates, which operate at a pressure
differential. Drying air is recirculated through a condenser to remove moisture in a closed loop,
which increases efficiency and reduces odor.

Rather than using an extrusion process to place sludge on the drying belt (Kruger's process),
sludge is processed in an in-feed sifter mechanism to break up the material into smaller pieces.
Sensors are used to monitor the in-feed moisture, exiting residuals temperature, and exiting
moisture to provide automatic control of the air volume, temperature, and belt speed to meet
USEPA Class A biosolids requirements.

Much of the operation and maintenance required on the Gryphon dryer is automated, including
automated chamber wash, belt wash and air filtration assembly wash. Visual inspection of the
unit should be performed daily and should take an operator about 15 minutes to complete.
Condenser filters should be swapped out and cleaned 1-2 times per week and is anticipated to
be completed within 30 minutes. Additional maintenance requirements are included in the
maintenance schedule in Appendix I.

Safety is also a consideration, and the unit is programmed to automatically shut down in case of
high volatile gas. In terms of heat, the unit is programmable for air temperatures from 220-375°F
and the drying chamber itself typically remains less than 175°F. Controls and feedback loops
are included for the heater, chamber temperature, and process air temperature. In addition, a
sprinkler system is included in the lid structure of the unit.

-16- Nussbaumer & Clarke, Inc.
j:\2017\17j1-0095 lockport\sludge dryer system\engineers report\report.doc EnglneerS & SurveyOI’S



Preliminary Engineer’s Report City of Lockport
____________________________________________________________________________________________________________________________________________________|

The following equipment is included in Gryphon’s scope of supply for the biosolids dryer system:
e Receptacle bin with auger feed to dryer
Gryphon Model 0520 Dryer Unit
o Sifter Mechanism & Motor (with VFD)
0 Stainless Steel Drying Chamber
o Ceramic/Teflon Coating on Injection Plates
o PPS Drying Belt & Drive (with VFD)
o Automated Chamber & Belt Wash
e Re-circulating Air Stream Assembly
o Condenser with pump
0 Primary & Spare Filters
e Cooling Tower
o0 Approx. 9’ Dia. Cooling Tower
o Booster pump (with VFD)
e Energy Supply System
o0 Inline Natural Gas Burner
Air Blower (with VFD)
e Controls
0 PLC Control System
0 Automation with sensors
e Lift System
o Lid Lift
0 Hydraulic Pump

The overall footprint for the core equipment, including the dryer cabinet, condenser, inline
natural gas burner and blower is 48.4’L x 16.7°W x 11.7’H. Excluding the burner and blower, the
dryer unit is approximately 31 feet in length. The burner and blower may be turned to better fit
within the anticipated required footprint. In addition, the controls cabinet is approximately 8'L x
3'W x 7’H and can be located as required. The cooling tower is approximately 9’ in diameter and
8’ in height, and can be located adjacent to the dryer or outside the building as space allows.
The storage hopper has an anticipated footprint of 12.5'L x 7.5’'W x 18'H.

Additional items that will be required in the project include:
e Concrete foundation for cooling tower if located outside.
o Equipment installation, piping to and from the dryer, and interconnecting piping,
including,
o Natural gas supply
0 400V 3-phase power supply and breaker box
o Water supply
0 Sewer drain
o Air
o Exhaust piping & any required air treatment (carbon filter, biofilter, or chemical air
filtration).
e Cold water supply and return to cooling tower and condenser.
e Conveyance to and from the dryer.
o All work associated with buildings or other structures used for housing any part of the
system provided, including HVAC and electrical work.

Refer to the Gryphon proposal in Appendix | for further product information and scope of work.
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The proposed equipment will not fit within the available space in the sludge handling room with
required access and OSHA clearances. Refer to Section 3.8 for discussion of alternative
housing options.

3.5.2 Equipment Cost Estimate

The table below summarizes the probable cost for purchase and installation of the Gryphon
Biosolids Dryer. The sludge dryer and ancillary equipment, control systems, installation,
mobilization, overhead and profit, contingency, and legal, engineering, and administrative fees
are included in the project cost. The total equipment installation cost is estimated to be $2.194
million, excluding the cost of equipment housing (refer to Section 3.8 for discussion and costs).
Refer to Appendix I for supporting documentation of cost and the scope of work by Gryphon.

TABLE 3-4. Probable Equipment Installation Cost of Gryphon Biosolids Dryer

Gryphon Biosolids Dryer $ 770,500.00
Z;:t):*ess Equipment Installation (water, sewer, air, natural $  21.000.00
Equipment: Electrical Modifications* $ 8,000.00
Sludge Handling/Conveyance * $ 480,000.00
Exhaust & Air Treatment $ 50,000.00
Cooling Tower - Exterior Installation $ 3,000.00
Mobilization/Demobilization (4%) $ 54,000.00
Contingency (10%) $ 139,000.00
Overhead & Profit (15%) $ 229,000.00
Legal, Engineering & Administrative Fees (25%) $ 439,000.00
TOTAL $ 2,194,000.00

* Please note, utility installation and sludge handling costs assume housing in a building addition above the sludge
handling room, which is anticipated to require the least amount of work/materials of the new housing options feasible
for this dryer.

The annual operation and maintenance cost is anticipated to include:
Natural gas.

Electricity.

Equipment replacement costs.

Labor for system operation and maintenance.

Air permitting fees.

Annual natural gas usage is anticipated to be 5,040 MMBTU at $1.823 per MMBTU for a total
fuel cost of $9,220. Annual electricity required is about 162,000 kWh at $0.0986 per kWh for a
total electricity of $15,965 per year. Replacement parts’ costs and life cycles are included in the
Gryphon proposal, and equate to an annual cost of approximately $20,000. This includes
replacement of the belt, condenser filters, sifter brush, leveler brush assemblies, seals, and
spray nozzles.

Labor costs, estimated to include 280 manhours per year at $75 per hour, total $21,000
annually.
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In addition, an air permit is anticipated to be required. Based on current permit costs at the
compost facility, this is estimated to be $3,800 per year.

The resulting total annual operation and maintenance cost is $70,000.
3.5.3 Non-Monetary Factors

The Gryphon dryer is anticipated to produce a Class A biosolid that can be marketed to
homeowners, landscapers, and commercial soil blenders. Depending upon the process used,
sludge dryers produce biosolids that differ in size and shape. The Gryphon dryer uses a sifter at
the dryer inlet to break up biosolids to the desired size, which are reportedly compatible with
agricultural spreaders.

Because all air is contained, dust control, odor control, and air permitting requirements are
anticipated to be minimal. However, we recommend that the City meets with the NYSDEC to
discuss any selected sludge drying alternatives and subsequent air permit requirements.

The footprint of the Gryphon sludge drying equipment requires either the installation of a new
building addition above the existing sludge handling room, a new building adjacent to the
existing sludge handling and disposal building, or reuse of the existing compost facility building
with upgrades. If a new building at the WWTP site is selected, consideration must be given to
raise all equipment above the 100-year floodplain.

The dryer's modular design would allow for future expansion if the City chooses to accept
sludge from new sources.

3.6 ALTERNATIVE 5 — KLEIN BELT DRYING SYSTEM

3.6.1 Description

The Klein Belt Drying System is an indirect belt dryer. Dewatered sludge is fed through a
progressive cavity dryer feed pump to the inlet hopper with a double shaft mixer to blend
dewatered sludge with dried product. Blended sludge is extruded onto the belt in spaghetti-like
strands using the distribution system. Sludge is dried on two high-porosity plastic belts as it
comes into contact with heated drying air. Sludge moves through three zones in the dryer: the
first drying zone on the upper belt, the second drying zone on the lower belt, and a cooling zone
using ambient air on the lower belt. Controls and sensors throughout the dryer adjust belt speed
and temperature to meet EPA Class A time and temperature requirements.

The finished product exits the dryer at a temperature of approximately 104°F. Dried product is
discharged into a discharge screw followed by a rotary valve sealing the dryer to the
atmosphere. Screw conveyors may transfer the dried product to a small storage hopper, which
is partially used to feed the dryer as previously discussed. A discharge screw from the hopper
may be used to load trucks for transport to a storage facility. Note, conveyors and storage
hoppers are not included in Klein’s proposal unless expressly noted, but will be required for
dryer operation.
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Drying air is heated using heat exchangers inside the dryer supplied by hot water. A boiler will
be required, powered by natural gas. Use of natural gas and a boiler require a high temperature
dryer, using air at approximately 265°F.

Drying air is circulated in the dryer with radial air fans. Drying air is recirculated, with little
exhaust air requiring conditioning and treatment through the spray condenser and two-stage
chemical scrubber.

The Klein dryer includes automated cleaning devices for the belt and walls. The dryer is also
equipped with an emergency sprinkler system that is activated by dust and smoke detection.
Daily inspection of the dryer is recommended, and weekly maintenance includes washing out
the dryer. Thorough dryer cleaning is recommended on an annual basis during a weeklong
shutdown.

The following equipment is included in Klein (Centrysis)'s scope of supply for the belt dryer
system:
e Input
0 Hopper on Dryer Feed Pump
o0 Dryer Feed Pump
o Distribution Unit
0 Tubing from Pump to Distribution Unit
e Klein Compact-Dry 2/2 Model (High Temperature)
0 Ventilation System (fresh air fan, circulation air fans, exhaust air fan)
Dryer Housing
Air Channels (with insulation)
Heat Exchangers for Warm Water
Plastic Drying Belts
o0 Automated Wall & Belt Wash
e Dry Product Discharge
o Dryer Discharge Screw
0 Rotary Valve
o Crusher
o Transition Pieces
e Exhaust Conditioning
0 Heat Recovery Unit
o0 Spray Condenser Unit
o0 Tubing for Exhaust Air (max. 16 ft.)
e Controls
0 Siemens S7 Control Unit
o0 Switch Cabinet
o Sensors
o Cabling

(el el olNe]

The overall footprint for the high-temperature Compact Dryer is 24.6’L x 10W x 15.5H.
Additional equipment provided by Klein includes:
o the heat recovery system and exhaust air treatment system, with a footprint of
approximately 32'L x 6’'W x 18’'H,
o the dryer feed pump, with a footprint of 14’L x 3'W,
o the rotary valve and discharge assembly, with a footprint of 17°'L x 2’'W.
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Additional items that will be required in the project include:
o Hot water boiler (natural gas powered),
e Equipment installation, piping to and from the dryer, and interconnecting piping,
including
o Natural gas supply
0 400V 3-phase power supply and breaker box
o Water supply
o Sewer drain
¢ Solids handling/disposal system, including storage and conveyors,
o All work associated with buildings or other structures used for housing any part of the
system provided, including HVAC and electrical work.

Refer to the Centrysis proposal in Appendix J for further product information and scope of
work.

The proposed equipment will not fit within the available space in the sludge handling room with
required access and OSHA clearances. Refer to Section 3.8 for discussion of alternative
housing options.

3.6.2 Equipment Cost Estimate

The table below summarizes the probable cost for purchase and installation of the Klein belt
drying system. The sludge dryer and ancillary equipment, control systems, installation,
mobilization, overhead and profit, contingency, and legal, engineering, and administrative fees
are included in the project cost. The total equipment installation cost is estimated to be $2.908
million, excluding the cost of equipment housing (refer to Section 3.8 for discussion and costs).
Refer to Appendix J for supporting documentation of cost and the scope of work by
Centrysis/Klein.

TABLE 3-5. Probable Equipment Installation Cost of Klein Belt Drying System

Klein Compact-Dry 2/2 $ 767,000.00
Process Equipment Installation (water, sewer, natural gas)* $  48,000.00
Equipment: Electrical Modifications* $ 12,000.00
Sludge Handling/Conveyance* $ 555,000.00
Storage Hopper $ 50,000.00
Hot Water Boiler & Heat Exchanger $ 335,000.00
Mobilization/Demobilization (4%) $ 71,000.00
Contingency (10%) $ 184,000.00
Overhead & Profit (15%) $ 304,000.00
Legal, Engineering & Administrative Fees (25%) $ 582,000.00

$

TOTAL 2,908,000.00

* Please note, utility installation and sludge handling costs assume housing in a new building, which is anticipated to
require the least amount of work/materials of the new housing options feasible for this dryer.

I ————
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The annual operation and maintenance cost is anticipated to include:
Natural gas.

Electricity.

Maintenance costs.

Equipment replacement costs.

Labor for system operation and maintenance.

Chemical costs.

Air permitting fees.

Annual natural gas usage is anticipated to be 10,317 MMBTU at $1.823 per MMBTU for a total
fuel cost of $18,810 (includes natural gas required for the hot water boiler). Annual electricity
required is 194,000 kWh at $0.0986 per kWh for a total electricity of $19,130 per year. Material
costs for supplies used/replaced annually and equipment replacement costs are summarized in
the Kruger proposal attached in Appendix J. Maintenance costs are estimated to be $7,600 per
year. The life expectancy of the high temperature dryer is 10.3 years; dryer replacement costs
are included for an annual cost of approximately $74,300.

Labor costs, estimated to include 260 manhours per year at $75 per hour, total $19,500
annually. Chemicals required for air treatment are estimated to be $6,840 annually any include
sulfuric acid, sodium hydroxide, and hydrogen peroxide. Maintenance costs for the hot water
boiler and heat exchanger are estimated at $1,500 annually.

In addition, an air permit is anticipated to be required. Based on current permit costs at the
compost facility, this is estimated to be $3,800 per year.

The resulting total annual operation and maintenance cost is $152,000.
3.6.3 Non-Monetary Factors

The Klein dryer is anticipated to produce a Class A biosolid that can be marketed to
homeowners, landscapers, and commercial soil blenders. Depending upon the process used,
sludge dryers produce biosolids that differ in size and shape. The Klein dryer uses an extrusion
process creating long strands and a crusher to break up biosolids into smaller strands, similar to
the Kruger dryer process & finished product.

Because all air is contained, dust control, odor control, and air permitting requirements are
anticipated to be minimal. However, we recommend that the City meets with the NYSDEC to
discuss any selected sludge drying alternatives and subsequent air permit requirements.

The footprint of the Klein sludge drying equipment requires either installation of a new building
adjacent to the existing sludge handling and disposal building, or reuse of the existing compost
facility building with upgrades. If a new building at the WWTP site is selected, consideration
must be given to raise all equipment above the 100-year floodplain.

The dryer's modular design would allow for future expansion if the City chooses to accept
sludge from new sources.
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3.7 ALTERNATIVE 6 — BURCH BIOWAVE BIOSOLIDS PROCESSING SYSTEM

3.7.1 Description

The Burch BioWave Biosolids Processing System uses industrial microwave equipment to
dehydrate and treat dewatered biosolids. The process uses both microwave power and heated
air to achieve 90% solids content and to meet EPA Class A time and temperature requirements.
No additives or recycled material are required.

The Burch BioWave microwave dryer includes four main components: the applicator (oven) unit,
microwave generators (transmitters), the control panel, and a compact gas-burning finish dryer.
Dewatered sludge is directed to the input hopper of the microwave, where it is placed on a
polypropylene belt and carried through the microwave applicator oven and finish dryer. A
grinder is used to break up the dried product to the desired particle size (<2 mm or >2 mm
options).

Microwave energy is produced in two microwave transmitters, which convert electricity to
microwave energy. Microwaves are transmitted through aluminum ducts to the applicator oven,
where they heat water molecules in the sludge through friction by volumetric heating. Volumetric
heating is highly efficient in comparison to conduction or convection heating. As molecules are
heated and run into each other, pathogens explode and are destroyed. No start-up or cool-down
period is required using microwave technology.

Extreme temperatures are not generated in the process, and sludge typically exits the dryer at
room temperature, increasing operator safety. In addition, microwave leakage is monitored with
a Geiger counter at openings. Choke pins on a grid system (similar to the perforated screen on
microwaves) are used to dissipate microwaves that could damage operators’ eyes by looking
directly at the microwaves.

All operations are integrated into the operator’s interface panel, controlled by a color touch
screen. The PLC control system also provides diagnostic capabilities. Normal recommended
maintenance is a daily cleanup of the microwave cavities, which should take about 15 minutes
and can be completed using a garden hose or shop vacuum. Minor equipment failures are
usually limited to the microwave transmitters. Each transmitter contains a magnetron and diode,
which can be replaced in less than two hours. Magnetrons have an anticipated lifespan of
8,000 to 10,000 hours.

Exhaust from the microwave dryer should be directed to a carbon filter for odor control (not
included in Burch BioWave’s scope of supply).

As an option, the City may choose to purchase a Combined Heat and Power (CHP) generator to
reduce electricity use and increase waste heat use. While this adds significant capital cost,
operation and maintenance costs are anticipated to be reduced, and the CHP generator may be
used for back-up power generation during outages. There is NYSERDA funding available to
assist with up to 40% of the capital cost of the generator. If the CHP generator is included,
exhaust from the generator is approximately 250°F and ventilation air is required. The proposed
unit is for outdoor application and comes in a sound proof enclosure.
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The following equipment is included in Burch BioWave’s scope of supply for the microwave
dryer system:
e In-feed Assembly
e Two (2) 75 kW Microwave Transmitters
o0 Waveguide Allowance (15, 3 bends per transmitter)
o Cooling Pump
e Microwave Applicator Unit
0 Modular Polypropylene Belt
o 4,000 CFM Exhaust Fan on VFD
o Oven Cavity Gas Burner (not included if CHP Generator option is selected)
0 Hot Air Blowing System
e Finish Dryer (with gas)
e Outlet Table
Controls
o0 Complete PLC
e CHP Generator & Components (optional)

The overall footprint for the microwave dryer, with inlet, microwave applicator, and finish dryer is
45.6’L x 9.3'W x 11.9’'H. Additional equipment provided by Burch BioWave includes:

e microwave transmitters, each with a foot print of approximately 8'L x 6’'W,

¢ the main control box, with a footprint of 3'L x 1.2’'W,

o optional CHP Generator, approximately 25’'L x 8'W x 10’H in enclosure.

Additional items that will be required in the project include:
¢ Equipment installation, piping to and from the dryer, and interconnecting piping,
including
o Natural gas supply
o0 High voltage & low voltage wiring, communication wiring, conduit for
interconnection of transmitters to the control panels and applicator
o Water supply
0 Sewer drain
Exhaust ductwork and carbon filter,
Waveguide support hangers,
Solids handling/disposal system, including storage and conveyors,
All work associated with buildings or other structures used for housing any part of the
system provided, including HVAC and electrical work.

Refer to the Burch BioWave proposal in Appendix K for further product information and scope
of work.

The proposed equipment will not fit within the available space in the sludge handling room with
required access and OSHA clearances. Refer to Section 3.8 for discussion of alternative
housing options. Please also note that microwave transmitters must be housed in a controlled
atmosphere room.

3.7.2 Equipment Cost Estimate
The table below summarizes the probable cost for purchase and installation of the Burch

BioWave biosolids processing system. The microwave dryer and ancillary equipment, control
systems, installation, mobilization, overhead and profit, contingency, and legal, engineering, and
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administrative fees are included in the project cost. The total equipment installation cost is
estimated to be $1.61 million without the CHP generator and $2.785 million with the CHP
generator, excluding the cost of equipment housing (refer to Section 3.8 for discussion and
costs). Refer to Appendix K for supporting documentation of cost and the scope of work by
Burch BioWave.

TABLE 3-6. Probable Equipment Installation Cost of Burch BioWave System
(without CHP Generator)

Burch Biowave Drying System

Shipping

Process Equipment Installation (water, sewer, air, natural
gas)*

Equipment: Electrical Modifications*

Sludge Handling/Conveyance*

Storage Hopper 50,000.00
Exhaust & Air Treatment 50,000.00

$ 399,700.00
$
$
$
$
$
$
Transmitter Cooling Chiller $ 40,000.00
$
$
$
$
$
$

1,500.00
20,000.00

11,000.00
390,000.00

Transmitter Controlled Atmosphere Room 15,000.00
Mobilization/Demobilization (4%) 40,000.00
Contingency (10%) 102,000.00
Overhead & Profit (15%) 168,000.00
Legal, Engineering & Administrative Fees (25%) 322,000.00

TOTAL

1,610,000.00

* Please note, utility installation and sludge handling costs assume housing in a building addition above the sludge
handling room, which is anticipated to require the least amount of work/materials of the new housing options feasible
for this dryer.

-25- Nussbaumer & Clarke, Inc.
j:\2017\17j1-0095 lockport\sludge dryer system\engineers report\report.doc EnglneerS & SU I'VGyOI’S



Preliminary Engineer’s Report City of Lockport

TABLE 3-7. Probable Equipment Installation Cost of Burch BioWave System
with CHP Generator

Burch BioWave Drying System

(less oven cavity gas burner)

CHP Generator

Shipping

Process Equipment Installation (water, sewer, air, natural gas)*
Equipment: Electrical Modifications*

Sludge Handling/Conveyance* 390,000.00
Storage Hopper 50,000.00

$ 342,000.00

$

$

$

$

$

$
Exhaust & Air Treatment $ 50,000.00

$

$

$

$

$

$

$

768,470.00
2,500.00
26,000.00
9,000.00

Transmitter Cooling Chiller 40,000.00
Transmitter Controlled Atmosphere Room 15,000.00
Mobilization/Demobilization (4%) 68,000.00
Contingency (10%) 176,000.00
Overhead & Profit (15%) 291,000.00
Legal, Engineering & Administrative Fees (25%) 557,000.00

TOTAL 2,785,000.00

* Please note, utility installation and sludge handling costs assume housing in a building
addition above the sludge handling room, which is anticipated to require the least amount of
work/materials of the new housing options feasible for this dryer.

The annual operation and maintenance cost is anticipated to include:
Natural gas.

Electricity.

Maintenance costs.

Equipment replacement costs.

Labor for system operation and maintenance.

Air permitting fees.

For the stand-alone system (without the CHP Generator), annual natural gas usage is
anticipated to be 5,902 MMBTU at $1.823 per MMBTU for a total fuel cost of $10,760. Annual
electricity required is 651,500 kWh at $0.0986 per kWh for a total electricity of $64,240 per year
(includes electricity to operate the cooling chiller). Maintenance costs (including labor) are
estimated to be $49,920 per year. In addition, an air permit is anticipated to be required.
Maintenance costs for the cooling chiller for the transmitters are estimated at $4,000 annually.
Based on current permit costs at the compost facility, this is estimated to be $3,800 per year.
The resulting total annual operation and maintenance cost is $133,000.

For the system with the CHP Generator, annual natural gas usage is anticipated to be 13,177
MMBTU at $1.823 per MMBTU for a total fuel cost of $24,020. Annual electricity required is
89,900 kWh at $0.0986 per kWh for a total electricity of $8,860 per year (includes electricity to
operate the cooling chiller). Maintenance costs (including labor) are estimated to be $74,880
per year, which includes one major engine overhaul for 10 years of operation. In addition, an air
permit is anticipated to be required. Maintenance costs for the cooling chiller for the
______________________________________________________________________________________________________________________________________________|
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transmitters are estimated at $4,000 annually. Based on current permit costs at the compost
facility, this is estimated to be $3,800 per year. The resulting total annual operation and
maintenance cost is $116,000.

Refer to Appendix K for supporting operation and maintenance cost estimates.
3.7.3 Non-Monetary Factors

The Burch BioWave dryer is anticipated to produce a Class A biosolid that can be marketed to
homeowners, landscapers, and commercial soil blenders. Depending upon the process used,
sludge dryers produce biosolids that differ in size and shape. The microwave dryer uses a
grinder to break up biosolids into either <2 mm or >2 mm particles depending on customer
preference. The microwave drying process creates little dust.

Because all air is contained, dust control, odor control, and air permitting requirements are
anticipated to be minimal. However, we recommend that the City meets with the NYSDEC to
discuss any selected sludge drying alternatives and subsequent air permit requirements.

The footprint of the Burch BioWave sludge drying equipment requires either the installation of a
new building addition above the existing sludge handling room, a new building adjacent to the
existing sludge handling and disposal building, or reuse of the existing compost facility building
with upgrades. If a new building at the WWTP site is selected, consideration must be given to
raise all equipment above the 100-year floodplain.

The dryer's modular design would allow for future expansion if the City chooses to accept
sludge from new sources.

3.8 EQUIPMENT HOUSING OPTIONS

Due to the footprint of the sludge drying equipment options and the existing equipment within
the sludge handling room, the sludge drying equipment will not fit within the available space in
the existing sludge handling room at the WWTP. Several alternative housing options were
considered, including a new building adjacent to the sludge handling and disposal building, the
addition of a new room above the existing sludge handling room, and reuse of the existing
compost facility with required modifications. Feasibility of housing options for the four sludge
dryers considered is summarized in the Table 3-8.

TABLE 3-8. Equipment Housing Options
Addition Above Sludge = Compost Facility

Sludge Dryer New Building Handling Room Reuse
Kruger v v
Gryphon v v v
Klein v v
Burch BioWave v v v
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Each housing option, including operation and cost implications, is discussed in detail in the
following sections. The total project cost of a new sludge dryer would include both the
equipment installation costs presented in Sections 3.4 to 3.7 and the housing costs presented in
Sections 3.8.1 to 3.8.3. If Alternative 2, Compost Facility Rehabilitation, is selected, no
additional housing modifications are anticipated and the cost estimate in Section 3.2 is
complete.

3.8.1 Alternative A: New Building

The new building would be located to the north of the existing sludge disposal and handing
building. A footprint of 80'L x 55'W x 25’H was selected for the purpose of cost estimating as it
will provide sufficient space to house and access all sludge drying equipment considered. The
building footprint may be refined depending upon the equipment selected.

The ceiling height requirement of 25’ is beyond the typically limit for a timber pole barn structure,
so the proposed building would be a pre-engineered metal building. It is assumed that the
building will require a pile supported foundation as all other buildings on the site are pile
supported. The equipment would need to be elevated approximately 3’ above the existing grade
to accommodate the required 2’ of free board above the flood elevation. This will require site
grading and a new access ramp. The cost of constructing the pile supported foundation, building
and to elevate the equipment would be approximately $90/SF.

A storage facility would be required to protect dried material from rain and wind. The proposed
storage building would span the existing sludge drying bed and be founded on a pile supported
grade beam. The building would consist of hot dipped galvanized steel framework and truss roof
system sheathed with a fabric cover. The cost of constructing the fabric covered building and
foundation would be approximately $60/SF.
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Proposed Building with
Sludge Drying Equipment

Proposed
Storage Structure

g

Proposed Access Ramp

Figure 3-1. Proposed Building to House Sludge Dryer Equipment

The construction of a new building adjacent to the existing will allow for continued sludge
processing using the belt filter press and composting facility during construction. When the new
building and equipment is ready, conveyors can be directed from the existing truck bays to the
new facility.

Operationally, a new building will require an operator to check equipment in an additional
building. Depending upon the equipment selected, this may be once a day to numerous times a
day. Because dewatered sludge must be conveyed to the new building, sludge is anticipated to
cool down outside prior to in-feed to the dryer. This may require the dryer to operate at higher
temperatures or at a slower feed rate in order to meet USEPA time and temperature
requirements, resulting in greater energy use.

A new building will allow the opportunity for future expansion of the sludge drying operation, as
space is available adjacent to the proposed building site. Additionally, a new building allows for
design with ease of operator access in mind.

I ————
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TABLE 3-9. Probable Construction Cost of a New Building

New Sludge Drying Building $ 400,000.00
Site Work & Access Ramp $ 50,000.00
Utility Installation (water, sewer, natural gas)* $ 23,000.00
Electrical Service* $ 2,000.00
Sludge Handling/Conveyance* $ 75,000.00
Storage Structure over Sludge Drying Beds $ 510,000.00
Mobilization/Demobilization (4%) $ 42,000.00
Contingency (10%) $ 110,000.00
Overhead & Profit (15%) $ 182,000.00
Legal, Engineering & Administrative Fees (25%) $ 349,000.00

$

TOTAL 1,394,000.00

* Additional equipment and installation costs for extending utilities, services, and conveyance to the proposed
housing location (in addition to the base equipment installation cost; refer to individual dryer sections for the scenario
used to determine the base cost). Additional cost is included for the equipment scenario anticipated to add the most
cost.

Additional operation and maintenance costs are anticipated to be minimal.
3.8.2 Alternative B: Addition Above Sludge Handling Room

The addition of a new room on top of the sludge handling room would provide a footprint of
approximately 42°L x 35’W. This footprint would allow for installation of the Gryphon Biosolids
Dryer and the Burch BioWave Biosolids Processing System; however, both drying systems
would require reconfiguration as illustrated in Figures 3-2 and 3-3.

The existing roof will need to be demolished. The existing perimeter masonry bearing walls will
need to be analyzed and likely reinforced. The interior steel framing will need to be reinforced.
The reinforcement of the masonry bearing walls may require the addition of a steel frame
around the perimeter which may reduce floor area, required addition piles and will disrupt the
current processes on the first floor during construction. The existing adjacent building roof will
need to be analyzed for snow drift loads. The second story construction would match the
existing masonry with the requisite steel framing and the roof would consists of metal deck,
insulation and membrane roofing. The cost of constructing this addition and reinforcement of the
existing construction would be approximately $150/SF.

A storage facility would be required to protect dried material from rain and wind. The proposed
storage building would span the existing sludge drying bed and be founded on a pile supported
grade beam. The building would consist of hot dipped galvanized steel framework and truss roof
system sheathed with a fabric cover. The cost of constructing the fabric covered building and
foundation would be approximately $60/SF.

The Burch BioWave transmitters require housing in a controlled atmosphere room, so the
proposed addition includes regulators for temperature and humidity.
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A garage door is proposed on the south side of the building addition to allow equipment
installation and access. A door is proposed in the southwest corner of the room near the
existing stairwell in the sludge handling and disposal building.

Note, if the CHP Generator option is selected for use with the Burch BioWave microwave dryer,
the generator will need to be located outside of the proposed building addition. Reuse of the
existing concrete pad to the north of the building is proposed for an outdoor generator.

Construction of the building addition above the sludge handling room would allow for continued
operation of the existing sludge processes; however, operation might be interrupted as
additional support for the new room are constructed in the sludge handling room and
construction of the east exterior wall takes place. Conveyance of sludge to the second story of
the building will require special consideration of space constraints, with potential near vertical
installations and tight bends.

While the addition eliminates the need for floodplain considerations in building design and
preserves the available space to the north of the existing building for future expansion of other
WWTP processes, the addition limits the available footprint for sludge drying equipment. The
City will not have the opportunity to expand the sludge dryer in the future if the City wants to
accept sludge from new customers. Additionally, the limited footprint of the addition will provide
tight operator access for operation and maintenance. A forklift will be required to move pieces
of equipment into and out of the building addition.
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TABLE 3-10. Probable Construction Cost of an Addition Above the
Sludge Handling Room

Building Addition & Modifications $ 245,000.00
Storage Structure over Sludge Drying Beds $ 510,000.00
Mobilization/Demobilization (4%) $ 31,000.00
Contingency (10%) $ 79,000.00
Overhead & Profit (15%) $ 130,000.00
$
$

Legal, Engineering & Administrative Fees (25%) 249,000.00

TOTAL 1,244,000.00

Additional operation and maintenance costs are anticipated to be minimal.
3.8.3 Alternative C: Compost Facility Reuse

Reuse of the compost facility may be selected to house any of the considered sludge drying
equipment. The main room of the existing compost facility building is approximately 340°'L x
120'W, with 12 bays for composting sludge. Removal of 6 of these bays would provide
sufficient space for sludge drying equipment and access. The remaining 6 bays could continue
to be used for composting during the renovations to the opposite side of the building. After the
sludge drying equipment is functional, the 6 remaining bays could then be used for storage of
the dried product. Additional storage in an outdoor pole barn is also available at the compost
facility.

The proposed equipment would be supported on an interior slab on grade (6” concrete slab on
12” subbase stone) within the existing compost facility. The existing concrete bin walls in the
vicinity of the proposed equipment would need to be demolished and disposed of. 18” of
excavation and disposal would be required to accommodate the proposed slab and subbase.
The cost of preparing this facility for the proposed equipment would be approximately $15/SF.

Installation of utilities adequate to service the sludge dryer would also be required. A high
voltage electrical service, natural gas service, water service, and sewer service would need to
be installed up the approximately 2,300-foot long drive. In addition, radio telemetry would be
required to communicate operation data and alarming to the WWTP.

Operationally, the use of the compost facility for sludge drying will require continued haulage of
dewatered sludge to the facility. An operator from the WWTP will be required to check the offsite
equipment on a daily basis. The City may also consider placing an operator at the compost
facility full-time.
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TABLE 3-11. Probable Construction Cost of Compost Facility Retrofit

Retrofit Existing Facility $ 310,000.00
Utility Installation (water, sewer, natural gas)* $ 382,000.00
Electrical Service* $ 10,000.00
Sludge Handling/Conveyance* $ 180,000.00
Radio Telemetry $ 10,000.00
Mobilization/Demobilization (4%) $ 36,000.00
Contingency (10%) $ 93,000.00
Overhead & Profit (15%) $ 154,000.00
Legal, Engineering & Administrative Fees (25%) $ 255,000.00
TOTAL $ 1,430,000.00

* Additional equipment and installation costs for extending utilities, services, and conveyance to the proposed
housing location (in addition to the base equipment installation cost; refer to individual dryer sections for the scenario
used to determine the base cost). Additional cost is included for the equipment scenario anticipated to add the most
cost.

Additional operation and maintenance costs will include haulage of the dewatered sludge to the
compost facility, estimated to be $10,000 per year. An operator will also be required to travel to
the compost facility for daily inspection, or the City may choose to maintain operator presence at
the facility full-time.
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4.0

4.1 EQUIPMENT OPTIONS

SUMMARY & COMPARISON OF ALTERNATIVES

City of Lockport

The five technically feasible solutions for sludge processing equipment, Alternatives 2-6, are summarized in Table 4-1 below.

Alternative 2

Alternative 3

Alternative 4

TABLE 4-1. Comparison of Equipment Alternatives

Alternative 5

Alternative 6

Description
Pros .
[ ]
[ ]
[ ]
Cons .
[ )
[ )
Non- .
Monetary .
Factors

Compost Facility
Rehabilitation

Produces Class A
Biosolids

Retrofit in existing
facilities

Known process
Customers are
familiar with end
product

Capital cost

More operators
required to operate
the facility
Disposal may be
required if compost
sales do not
increase

Operator retirement
Storing excess
compost in wind
rows is
objectionable to
NYSDEC

Kruger Dryer

Produces Class A
Biosolids
Automated O&M
More installations/
experience to date

Large footprint

High capital cost
Requires more
frequent inspection/
operator hours
Requires inlet feed
pump

Dried product is ~1”
strands
Air permitting

Gryphon Dryer

Produces Class A
Biosolids
Automated O&M
Fewer operator
hours

Modular design for
future expansion

No municipal
installations to date

Dried product is
particles compatible
with spreaders

Air permitting

Klein Dryer

Produces Class A
Biosolids
Automated O&M
Fewer operator
hours

Modular design for
future expansion
Cooling zone
Exhaust air
treatment
Equipment life only
10 years

Dried product
recycling required
Large exhaust
conditioning unit &
many pieces of
ancillary equipment
Requires inlet feed
pump

Dried product is in
strands

Air permitting

Burch Biowave Dryer

Produces Class A
Biosolids

Fewest operator
hours

Modular design for
future expansion

High energy use
Controlled
atmosphere (air
conditioning)
required

Dried product can
be <2 mm or >2
mm particles

Air permitting

j:\2017\17j1-0095 lockport\sludge dryer system\engineers report\report.doc
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Alternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 6a

City of Lockport

Alternative 6b

Description

Max. Operating
Temperature

Footprint
Required*

Est. Annual
Labor Required

Annual
Electricity
Required

Annual Natural
Gas Required

Lifecycle

Total Equipment
Cost**

Annual O&M
Cost

Life Cycle
Cost***

Compost Facility
Rehabilitation

7,490 MHRS

15-20 years

$2,545,000

$403,000

$8,611,000

Kruger Dryer

~350°F

80'L x 55’'W x 25'H

435 MHRS

254 MWh

6,503 MMBTU

20+ years

$5,714,000

$85,000

$6,994,000

Gryphon Dryer

~375°F

75’L x 30'W x 22’'H
(plus cooling tower)

280 MHRS

162 MWh

5,040 MMBTU

20+ years

$2,194,000

$70,000

$3,248,000

Klein Dryer

~265°F

65'L x40'W x 22'H

260 MHRS

194 MWh

10,317 MMBTU

10 years

$2,908,000

$152,000

$5,196,000

Burch BioWave
Dryer

~500°F

70'L x 30'W x 22'H

~80 MHRS

652 MWh

5,902 MMBTU

20+ years

$1,610,000

$133,000

$3,612,000

Burch BioWave
Dryer (with CHP
Generator)

~500°F

70°L x 30'W x 22’'H
(plus generator)

~100 MHRS

90 MWh

13,177 MMBTU

20+ years

$2,785,000

$116,000

$4,531,000

*  Footprint required assuming new building with required clearances. Gryphon and Burch Biowave dryers, when reconfigured, may fit within a 42'L x 35W

addition footprint.

** Total Equipment Cost includes equipment purchase, installation, mobilization, overhead and profit, contingency, and legal, engineering, and administrative fees.
The cost to house the equipment in either a new building, addition, or rehabilitated facility are not included for sludge drying options.
*** The life cycle cost is based on the upfront capital required for construction and the annual operation and maintenance costs for the sludge drying equipment
(excluding housing costs, refer to Table 4-1). A 20-year time period and an interest rate of 2.875% were used in the calculations.
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4.2 HOUSING OPTIONS

The three technically feasible solutions for housing sludge processing equipment are summarized in Table 4-2 below.

TABLE 4-2. Comparison of Sludge Dryer Housing Alternatives

Alternative A

Alternative B

Alternative C

Description
Feasibility
Pros

Cons

Non-Monetary
Factors

Total Housing Cost*

Annual O&M Cost

Life Cycle Cost**

New Building

Alternatives 2-6

o Ease of construction/installation
and continued operation of
compost facility

e Room for future expansion

o Ease of access

e Pilings required due to onsite
soils, increasing the cost of the
building

e Outdoor sludge conveyance may

require more energy/increased

temperature in the dryer to
achieve Class A requirements

Operator at WWTP site

e Building must be raised above
floodplain

$1,394,000

Negligible

$1,394,000

Addition Above Sludge Handling
Room

Alternatives 4 & 6

o Utilizes existing structure to stay
above floodplain

e Preserves available space north
of the existing building

e No outdoor sludge conveyance

e Lower capital cost

e Limited/tight access

e No room for future expansion

e Construction may interrupt sludge
processing

e Operator at WWTP site
¢ Above floodplain

$1,244,000
Negligible

$1,244,000

Compost Facility Reuse

Alternatives 2-6

¢ Available space allows ease of
access
e Room for future expansion

e Haulage of dewatered sludge still
required

e Interrupted composting operation
in half of the building

e May require disposal of compost
prior to construction

e Operator required offsite at

compost facility
e Above floodplain

$1,430,000
$10,000

$1,581,000

* Total Housing Cost includes construction of housing, modification to existing facilities, mobilization, overhead and profit, contingency, and legal, engineering, and
administrative fees. The cost of sludge drying equipment and installation are not included.

** The life cycle cost is based on the upfront capital required for construction and the annual operation and maintenance costs for the housing alternative. A 20-
year time period and an interest rate of 2.875% were used in the calculations.

. _________________________________________________________________________________________________________________________________________________________________________________________________________|
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4.3 TOTAL PROJECT COSTS

The City may select an equipment alternative and any feasible housing alternative for a number of possible combinations that meet
the project design criteria and objectives. Several possible approaches utilizing the Gryphon or Burch BioWave sludge dryer are
considered below:

TABLE 4-3. Sample Comparison of Sludge Dryer & Housing Combinations

Alternative 2 Alternative 4-A Alternative 4-B Alternative 4-C Alternative 6a-B Alternative 6b-A

. . . Burch BioWave
Equipment Compost Facility Burch BioWave .
Description Rehabilitation Gryphon Dryer Gryphon Dryer Gryphon Dryer Dryer Dryer (with CHP

Generator)
Housin Addition Above Compost Facilit Addition Above
ng N/A New Building Sludge Handling P y Sludge Handling New Building

Description Room Reuse Room
(T:gt;' Equipment | ¢, 545 000 $2,194,000 $2,194,000 $2,194,000 $1,610,000 $2,785,000
f:‘é‘:t' Housing ' \ja $1,394,000 $1,244,000 $1,188,000" $1,244,000 $1,394,000
(T:‘;zLPmJed $2,545,000 $3,588,000 $3,438,000 $3,382,000 $2,854,000 $4,179,000
annual O&M $403,000 $70,000 $70,000 $80,000 $133,000 $116,000
coeed ' $8,611,000 $4,642,000 $4,492,000 $4,587,000 $4,856,000 $5,925,000

* Total Project Cost includes equipment purchase, installation, construction of equipment housing, mobilization, overhead and profit, contingency, and legal,
engineering, and administrative fees.

** The life cycle cost is based on the upfront capital required for construction and the annual operation and maintenance costs for the housing alternative. A 20-
year time period and an interest rate of 2.875% were used in the calculations.

*** The compost facility retrofit is anticipated to be less than that presented in Section 3.8.3 with the Gryphon Dryer. Utility installation additions are estimated to be
$241,000 and electrical service costs are not expected to increase.
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5.0 RECOMMENDED ALTERNATIVE

5.1 BASIS OF SELECTION

Due to the lower operation and maintenance cost, less operator time with automated features,
smaller footprint, and opportunity for expansion, the recommended alternative is the Gryphon
Dryer in Alternative 4. The Gryphon Dryer requires less electricity and natural gas than the
dryers considered in Alternatives 3, 4, and 5. Operation and maintenance costs are therefore
significantly less than those required to achieve Class A biosolids in other dryer alternatives.

Compost facility rehabilitation in Alternative 2 has significantly higher annual operation and
maintenance costs predominately due to labor. While the initial capital investment is lower than
other alternatives, the life cycle cost is much higher than sludge dryer options.

Because the City is mindful of future opportunities to accept sludge from other users,
opportunity for expansion is desired in both the selected equipment and housing. The addition
above the sludge handling room, Housing Alternative B, is therefore not recommended. Ease of
access for maintenance of the equipment is also an advantage of the other alternative housing
options. Because the City would like to reduce hauling and labor costs and maintain equipment
on the WWTP site, the new building in Housing Alternative A is recommended.

The recommended alternative is Alternative 4-A, to install the Gryphon Dryer in a new building
at the WWTP site adjacent to the existing sludge handling building. This alternative will allow full
operation of wastewater treatment and sludge processing at the WWTP facilities, will
significantly reduce annual operation and maintenance costs and labor requirements in
comparison to the existing compost facility, and can be constructed/installed while maintaining
operation of the compost facility.

5.2 CONSTRUCTION COST ESTIMATE

The estimate of total project cost for all proposed activities, including equipment, installation, a
new building to house the sludge dryer equipment, storage structure for the dried product,
mobilization, overhead and profit, contingency, legal, engineering, and administrative costs is
$3,588,000 as shown in Table 4-3.

5.3 PROJECT SCHEDULE

The preliminary project schedule is as follows:

Design Development and Final Design - January 2019
Permit Applications and Design Approval - March 2019
Bidding - April 2019

Construction - May 2019 to December 2019

5.4 COMMUNITY ENGAGEMENT

Because the implementation of this project may result in an end product different from the
current finished product from the compost facility, input from the public should be considered.
The homeowners, landscapers, and commercial soil blenders that purchase City compost
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should be consulted to determine if the resulting end product from a sludge dryer would be
desirable.

The residents within the service area should be adequately and proactively informed about any
project affecting the wastewater treatment facilities and compost facilities. The City should make
information easily accessible and engage the public throughout all phases of this project. It is
recommended that the City engage the public through Public Information Meeting(s) prior to
making decisions to proceed with project financing.

5.5 ENGINEERING REPORT CERTIFICATION & SMART GROWTH ASSESSMENT

The Engineering Report Certification and Smart Growth Assessment Form are included in
Appendices L & M, respectively.

I ————
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