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The U.S. Military Academy (USMA) at West
Point, NY, currently disposes of its solid wastes
through several contractors at the Orange County
(NY) landfill. This landfill is expected to run out
of space within 5 years, and expansion of the
landfill cannot be assumed because it is located
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have a solid waste disposal plan in place and
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has had to consider in its attempt to create a
solid waste plan, including disposal alternatives,
costs, siting and environmental issues for landfills
and waste incinerators, and the role of recycling.
The authors recommend economically viable
solid waste management alternatives for USMA.
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FOREWORD

This study was conducted for the Directorate of Public Works (DPW), U.S. Military Academy
(USMA), West Point, NY, under Project Order MAEN-57-89, dated 3 January 1989. Richard Heidmann
and Harish Sharma were the DPW USMA technical monitors.

This research was performed by the Energy and Utility Systems Division (FE) of the Infrastructure
Laboratory (FL), and the Pollution Prevention Division (EP) of the Environmental Sustainment Laboratory
(EL), U.S. Army Construction Engineering Research Laboratories (USACERL). Dr. David M. Joncich
is Chief, CECER-FE, and Dr. Michael J. O'Connor is Chief, CECER-FL. Dr. Edgard D. Smith is Acting
Chief, CECER-EP, and William Goran is Chief, CECER-EL. The USACERL technical editor was Gordon
L. Cohen, Information Management Office.

LTC David J. Rehbein is Commander of USACERL and Dr. L.R. Shaffer is Director.
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SOLID WASTE DISPOSAL ALTERNATIVES FOR THE U.S. MILITARY ACADEMY

1 INTRODUCTION

Background

The generation of municipal solid waste (MSW) in the United States is increasing. At present, the
United States generates 150 million tons of municipal solid waste (MSW) per year and is expected to
generate 180 million tons of MSW per year by the year 2000 (Thomas 1988). This increase is not simply
a result of population growth. In 1960, the United States generated MSW at a rate of 2.65 Ib per person
per day; by 1986, that figure had jumped to 3.58 Ib, and the rising trend is projected to continue into the
year 2000 (Franklin Associates, Ltd. {1988). Figure 1 shows national trends in types of MSW discarded.
The generation of most types of MSW, including paper, plastics, glass, and metals, has increased.

Currently, over 80 percent of the nation's MSW is landfilled, 10 percent is recycled, and 10 percent
is burned (Kilgore 1989). While more wastes are being generated, the capacities for processing and
disposal are diminishing. It has been estimated that two-thirds of the landfills existing today will be full
by the year 2000 (Cocoran 1989). Figure 2 shows landfill shortage areas in the United States. The
Northeast, including the State of New York, has a severe landfill capacity shortage. Figure 3 shows a
sharp decline in the number of active New York State landfills during a recent 23-year period. This
decline will probably continue since the New York State Department of Environmental Conservation
(DEC) has a goal of reducing the number of active landfills to fewer than 100 by 1997 (New York State
Solid Waste Management Plan, March 1988). Therefore, alternative MSW management techniques will
have to be employed to handle the MSW that will not be landfilled.

Although there is an ever-increasing need for MSW handling and disposal facilities, there is
mounting public opposition to their siting. The public has a distrust of landfills and heat recovery
incinerators (HRIs). There is a perception that these technologies pose unacceptable environmental or
health risks. Also there is opposition to solid waste management facilities due to perceptions of problems
with noise, odors, increased truck traffic, infestation by insects and rodents, and fear of depressed property
values. In response to the public's concemns, many states have strengthened environmental regulations
dealing with MSW management. In the past few years, the New York DEC's MSW management
regulations have become among the most stringent in the nation.

Presently, the U.S. Military Academy (USMA) at West Point, NY, is disposing of its wastes through
several contractors at the Orange County (NY) landfill. The landfill has approximately 5 years of
available space remaining. Future expansions at the Orange County site are not guaranteed since it is
located over a primary aquifer. Within less than 5 years, the USMA must determine how it will dispose
of its waste after the present landfill expansion closes, or how it may influence extending the landfill's life.
In addition, the waste generated by USMA represents a potential source of renewable energy. The
technical and economic feasibility of recovering that energy must also be considered as one of the disposal
options. A solid waste management plan must be developed that will include aspects of source reduction,
recycling, composting, heat recovery incineration, and landfilling. If any Military Construction, Army
(MCA) capital expenditures are involved, the available lead time is less than allowed by normal financial
planning procedures. '
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Figure 3. Decline in the number of active New York landfills. (Source: New York State Solid Waste

Management Plan (New York Department of Environmental Conservation [DEC], Division of Solid
Waste, March 1988).

Objective

The objective of this study is to recommend economically sound solid waste management
alternatives for USMA, including justification for any capital expenditures.

Approach

The approach was to first identify all technically feasible alternatives that USMA could use to
dispose of its wastes. Previous reports were reviewed for helpful information. Capital and operating-cost
information then were developed. The alternatives were analyzed to determine which one would be the
most economical, based on life cycle cost.

It was determined what plans, if any, the present and other potential total-service contractors have
for waste disposal after the present landfill closes. Contractor options include the potential for opening
a new landfill on property owned by or located near USMA, any regional incinerator plants being planned,
and the potential for building a "third party" incinerator plant for USMA. Local environmental regulations
were also investigated to determine their impact on these and other options. Estimates were obtained on
the costs associated with these options.




Inquiries were made to determine what commercial landfills are or will be available, and the costs
associated with using them including transportation. The possibility of building a landfill on USMA
property was also considered.

Information and cost estimates (including transportation) were also obtained for commercial
municipal waste incinerator facilities that are currently available or will be soon. The implications of an
on-site HRI plant were also investigated, including the impact of local air pollution control and ash
disposal regulations. A budgetary estimate (+/- 25 percent) for such an HRI was made for capital
construction and operations and maintenance (O&M) costs.

All information gathered was analyzed for strengths and weaknesses in terms of economics,
environmental impact, political viability, O&M costs, energy goals, staffing, commercial activities, and
MCA funding.

Scope

This study was conducted specifically for, and is directly applicable only to, the U.S. Military
Academy at West Point. However, it may be used as a . example by other Army installations in
requesting the development of a Waste Management Plan, and by servicing Corps of Engineers districts
or commercial contractors that may be tasked to such a plan.




2 FINDINGS OF THE STUDY

Contractor Plans for Disposal Alternatives

At the time this study was initiated, the Orange County landfill was faced with imminent closure.
However, the County has received a permit to expand its landfill into a new area of the current site.
Telephone contacts with USMA''s contract haulers, Falls Sanitation and Milton Sanitation, indicate that,
as a result of the extension of the County landfill, they have not been examining alternate disposal options
for USMA waste. These two primary haulers did express concern about how future pickups of recyclable
materials will be handled. Milton Sanitation was considering the Dutchess County (NY) incinerator plant
as a possible disposal option for another client. Neither contractor was able to provide any information
on the cost of transporting waste in terms of dollars per ton per mile.

American Medical Waste, USMA's contractor for disposing of infectious and pathological waste
from Keller Army Hospital was also contacted. For some time the hospital has treated almost all materials
that come into contact with patients as infectious waste. At the time it was established, the policy may
have been overly conservative. However, the recently enacted Medical Waste Tracking Act (40 CFR 259
as amended) has broadened the definition of infectious waste and mandates policy almost as stringent as
that at Keller Hospital. An American Medical Waste official said the company currently transports
USMA's medical waste to an incinerator in South Carolina. The company knows of no commercial
medical waste incinerators in the State of New York, and the unit in South Carolina is the closest one
available (Dana Alessandria, Contract Manager, American Medical Waste, professional discussion, 1989).
No transportation cost figures (dollars per ton per mile) were available, but the company official said that
a much closer incinerator would significantly reduce the disposal cost.

County Plans for Disposal Alternatives

According to the Orange County Commissioner (Goshen, NY), the main problem in waste
management planning is determining what the New York legislature and DEC are going to do. Both the
state's solid and hazardous waste management laws and the solid waste management rules have been
amended frequently in the past few years. In requesting an expansion of the landfill, the county asked
for 154 acres but only received approval for 75 acres, which will last only 5 to 7 years. This extension
is essentially a new landfill sited next to the existing one (built in 1974). There is currently some leachate
leakage, and the site is over a principal aquifer, which ends at the opposite side of the landfill bounded
by the Wallkill River. A new leachate collection/treatment plan that complies with the latest requirements
is awaiting approval by DEC. Construction of the new landfill costs $70 million, plus $1.8 million for
engineering and legal fees. The tipping fee rose to $60/ton in January 1990 while an adjacent commercial
landfill was charging only $62.50/ton. The existing landfill will cost $15 million to $20 million to close.
William Cosulich Engineers finished a study for the county on future waste management options in
September 1990. The report includes incinerator options.

Although state-mandated recycling was supposed to become effective on 1 June 1989, it was delayed
until August. The county currently has several drop-off centers for paper and glass. All Waste Inc.
operates the drop-off centers and hauls the separated materials to recyclers. To overcome slowness by the
affected towns, proposed county legislation would make curbside recycling pickups the responsibility of
the haulers, and would be enforced by requiring each hauler to be licensed. Initially curbside pickups will
be only for paper and clear glass. A detailed county recycling plan is being developed by another
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consultant. The county executive has decided that all types of recyclables will be collected in the same
container. A partially automated Material Recovery Facility (MRF) will separate the materials. The
equipment will be similar to a Refuse-Derived Fuel (RDF) facility. Recyclable materials are sold to
Garden State, a broker, but office paper is collected in STOP (Save That Office Paper) boxes.

A sewage sludge composting facility being developed by the county is expected to charge $75/ton.
A company called CMC is proposing a plan for chemical treatment of medical wastes. The city of
Newburgh, NY, desires some type of 700 tons-per-day (TPD) system, possibly an RDF or compost
facility. Surrounding towns are supportive as long as the facility is located in Newburgh, which needs
to increase its tax base. However, construction of a facility seems unlikely because of permit and public
opposition problems.

During the time this research was conducted a new County executive was elected. This new
executive included a policy of "no burn" in her campaign. A citizen's advisory council for waste
management has also expressed opposition to waste incineration. The consideration of a waste-to-energy
plant at Stewart Airport, Newburgh, is opposed by the New York Department of Transportation (which
operates the airport).

Indications are that Orange County will rely heavily on recycling to minimize its waste stream, and
continue to landfill. The actions and policies being adopted by Orange County are very similar to the
solid waste management situation several years ago in Burlington County, NJ, where Fort Dix is located.
The MRF constructed by Burlington County is being converted to an RDF plant. The RDF will initially
be used as a bulking agent for composting sewage sludge. Due to the limited market and lack of
appropriate disposal sites for compost, Burlington County is currently investigating combustion
technologies for burning RDF and compost to minimize disposal costs and landfill capacity requirements.

Landfills

The combination of landfill capacity shortages, problems in siting MSW management facilities, and
more stringent environmental regulations has created a market of escalating MSW disposal costs. Figure
4 shows the national and Northeast regional average tipping fees for landfills and HRIs. This figure was
developed from National Solid Waste Management Association (NSWMA) annual tipping fee surveys.
The costs were provided by operators who volunteered to participate. Therefore, the sample averages may
not be accurate reflections of the true averages of all tipping fees across the country. However, these
figures are useful for indicating trends. One trend the figure illustrates is the large increases in landfill
tipping fees over the past few years. These increases have been especially large in the Northeast. In fact,
increases in the national average have largely been driven by increases in the Northeast. HRI tipping fees
have also increased dramatically since 1982. The increases have been steadier than for landfills, and HRIs
continue to have larger tipping fees than landfills.

The 1987-88 update to the New York State Solid Waste Management Plan indicates that New York
City currently has the largest remaining landfill capacity, but that this capacity will be exhausted by 1999.
It indicates that most County and or municipal run landfills would be unwilling to accept outside waste.
Shipping waste outside of New York is possible, but only at a very high cost. Many Long Island
communities pay $120/ton or more to transport and dispose of their municipal waste as far away as Ohio,
Michigan, and Kentucky.

11
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The information in Table 1 was obtained through telephone contacts with New York DEC personnel.
It lists landfills in the New York counties neighboring USMA. The large number of landfills expected
to close in the next few years is alarming. These landfills typically serve small populations, are unlined,
and do not possess leachate collection systems. They can no longer economically operate under the very
strict New York DEC landfill regulations. Although they are small, these facilities collectively represent
a large portion of the area’s remaining landfill capacity.

The tipping fees presented in Table 1 can be somewhat misleading. If solid wastes are shipped to
a landfill owned by someone else, the tipping fee is an accurate measure of the disposal cost to the solid
waste generator. However, tipping fees may not give a full indication of a landfill's costs to its owner.
In the case of publicly owned landfills, operating costs are often subsidized by taxes or the budget of the
agency. Landfill tipping fees may also be artifically low because they are often based only on the
operating expenses of the landfill, and do not take into account the capital costs of construction,
equipment, or the future costs of closure and post-closure care. For privately owned landfills, the tir
fees more closely represent actual costs to the landfill owner. However, even the tipping fe:
commercial landfills will deviate from actual costs due to market forces. The rise in tipping fees at ...
Orange County Landfill reflects the increased costs of compliance with stricter environmental regulations
and perhaps a fuller realization of the true costs of landfilling as discussed above.

Table 1 also shows that the region's publicly owned landfills accept solid waste only from within
a service area's boundaries. Except for the Orange County landfill, the region's publicly owned facilities
will not accept USMA's solid waste. Of the privately owned facilities, only the Al Turi landfill will be
open after 2 years. However, this landfill is currently accepting the maximum amount of solid waste
allowed by its permit. Current contract or permit conditions would have to change to allow this landfill
to accept USMA''s solid waste. Information obtained from employees of the New Jersey and Connecticut
State environmental offices reveals that, for the counties closest to USMA, there are currently no landfills
capable of accepting USMA's solid waste.

USMA Landfill: Siting Issues

Siting a landfill at USMA to dispose of all the installation’s solid waste would be difficult. USMA
would require a small (20 ton/day) landfill to dispose of its solid waste. The New York DEC has a goal
of reducing the number of landfills in the state to 100 by 1997. Furthermore, the DEC's goal is to keep
the largest landfills in operation while closing the smaller, less efficient facilities. It is anticipated that
the landfills that remain open will be used for the disposal of HRI ash and other solid waste that can not
be bummed. The DEC would undermine its own goals by issuing a permit for a small landfill to handle
all USMA's solid waste.

The costs of a small landfill are generally high. The costs of siting, building, operating, and closing
a landfill under the 1975 Resource Conservation and Reclamation Act (RCRA) can be conservatively
estimated using the U.S. Environmental Protection Agency's (EPA) Design and Cost Model. For a 20
ton/day landfill, the model predicts overall costs of $40/ton (USEPA, 5 August 1988). The EPA has also
published information for estimating the incremental costs of complying with the new Part 258 of RCRA
(USEPA, 30 August 1988). The incremental costs for a 20 ton/day landfill are estimated to be $50/ton
(USEPA, 5 August 1988). Therefore, the total cost for a 20 ton/day landfill complying with 40 CFR Part
258 would be approximately $90/ton.

13




Table 1

New York Landfllls in Neighboring Counties

Facility County Operating Remaining Tipping Outside
Level (tpd) Cap. (yrs) Fee ($4) Waste
Orange County Orange 780 5 60 No
Al Turit Orange 1400 5* 62 Yes
Clarkstown Rockland 540 <2 30 No
Haverstraw Rockiand 135 <2 30 No
Patterson Putnam <30 <2* 30 No
Phillipstown Putnam <30 <2 30 No
Rhinebeck Dutchess <30 <2 <30 No
Milan Dutchess <30 <2 <30 No
Tivoli Dutchess <30 <2 <30 No
Beckman Dutchess <30 <2 <30 No
Stanford Dutchess <30 <2 <30 No
Northeast Dutchess <30 <2 <30 No
Union Vale Dutchess <30 <2 <30 No
Pine Plains Dutchess <30 <2 <30 No
Washington Dutchess <30 <2 <30 No
Gardineer Ulster <30 NA NA No
New Paltz Ulster <30 NA NA No
Rosendale Ulster <30 NA NA No
Plattekill Ulster <30 NA NA No
Shawangunk Ulster <30 5 30 No
Jockey Hill Ulster <30 <2 <30 No
Esopus Ulster <30 <2 <30 No
Lloyd Ulster <30 <2 <30 No
Mariborough Ulster <30 <2 <30 No
Saugerties Ulster <30 <2 <30 No
Rochester Ulster <30 <2 <30 No
Hurley Ulster <30 <2 <30 No
Olive Ulster <30 <2 <30 No
Ulster Ulster <30 <2 <30 No
Woodstock Ulster <30 <2 <30 No
Wawarsing Ulster <30 <2 <30 No
Bamest Sullivan <30 <2 NA Yes
Bethel Sullivan <30 <2 <30 No
Sullivan County  Sullivan 100 5¢ 30 No
Scarfield-Beckt  Sullivan <30 <2 NA Yes
Lumberland Sullivan <30 NA <30 No
Mamakating Sullivan <30 <2 <30 No

*Remaining capacity may be increased if future expansion of facility allowed by New York DEC.

{Denotes commercial landfill. Ail others listed are publicly owned.
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Commercial Incinerators

A database developed by USACERL and the Government Refuse Collection and Disposal
Association (GRCDA) was used to identify all commercial incinerator plants in an approximately three
county area around West Point. This involved areas in New York, New Jersey, and Connecticut as
illustrated in Figure 5. Pennsylvania was excluded because of its apparent political distaste for outside
waste entering the state and its severe problems with siting incinerator plants. Figure 5 shows the
approximate locations of the commercial incinerator plants relative to West Point—both existing HRIs and
those in some stage of development.

The 36 incinerator plants identified in the targeted areas are listed in Table 2. However, four of
these are industrial-type plants dedicated to their owners. Of the remaining 32 plants, 11 plants—one-third
of these potentially available—are on indefinite hold due to financial, regulatory, or other obstacles and
no specific completion dates are set. Another nine plants are either currently processing waste at their
maximum capacity or are solely dedicated to specific users. Two are closed. This leaves only seven
plants that could receive waste from West Point and three others that might be available. The tipping fees
at the newer plants are all close to $100/ton. Therefore, 1t is reasonable to assume that if the USMA were
to send its waste to a commercial incinerator, the fee would be $100/ton plus transportation costs. It
should be noted that these incinerator tipping fees are competitive with rates now (or will soon be charged)
at local landfills.

It is estimated that the transportation cost would be approximately $0.06/ton/mile (e.g., $6.00/ton
to haul waste 100 miles). This figure is based on information provided by Waste Management, Inc.
(WMI) using semi-trailer transfer trucks with an operating cost of $65/hour hauling 40 tons per load. If
a smaller type of truck is used, the cost would be higher. The incinerator facility nearest West Point is
the Westchester County plant in Peekskill, about 17 miles from USMA. Hauling waste to the Peekskill
facility would only add about $1/ton to the plant's tipping fee of $80/ton. Although the plant is rated at
2250 TPD it will not accept any waste from outside the County. The next closest plant is the Dutchess
County plant in Poughkeepsie, a trip of approximately 50 miles. This would add about $3/ton to the
plant's tipping fee of $88/ton. The Poughkeepsie plant is small for a commercial facility at 400 TPD and
reportedly operates almost at capacity. Another possibility might be to transport the waste 133 miles to
the Army HRI plant at Fort Dix, NJ, which would cost approximately $8/ton plus about $70/ton tipping
fee. The estimated tipping fee was based on Fort Dix operating costs, and should be considered on the
high side. Improved utilization of Fort Dix's plant would probably lower the operating costs per ton of
waste. This Fort Dix plant has four incinerators rated at 20 TPD. With one unit off line, the normal
operating capacity is 60 TPD. Current capacity averages 35 TPD. According to the operating staff, the
plant has an excess capacity of 10 to 20 TPD.

USMA Incinerator Plant

Table 3 lists weekly waste totals delivered to the USMA transfer station from 1982 through 1987.
It shows an average of about 7014 tons per year, or, calculated separately, 134 tons per week (which totals
6968 annually). The larger total—7014 tons—was used for analysis. On 1 January 1990, the landfill
tipping fee increased to $60 per ton, which may or may not remain in effect for the 5- to 7-year life of
the current landfill extension. After that time, costs will be higher. Information on the disposal of
medical waste which was also provided is discussed in later paragraphs and in Table 5. Information on
energy costs was provided by USMA boiler plant personnel.
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Table 3

USMA Weekly Waste Tounages
1982 Tons 1983 Toms 1964 Toms 1985 Tons 1986 Tons 1987 Tons
183 64.01 11134 85.60 1588 8318 14786  6B.64 13”7 66.12
1883 5238 484 13867 112785 12005 111786 1250 1/10/T 11174
11583 12623 121784 13014 11978 12821 118786 11798 11187 12202
122783 109.94 128584 12814 1726/5 12400  125/86 12060 12487 10261
129/83 12126 2AmA 13670 WS 12110 2186 13025 18187 12057
2583 12040 211784 15212 2985 11765 W86 126,35 2187 11533
212783 13037 18784 16271 U16RS 13463 U186 12228 21487  109.02
21983 131.08 25584 11832 23RS 1072 222786 11972 221/81 9447
226/83 11590 V4 11923 3285 13208 VIB6 11753 228/87 11976
3583 12499 VIO 12239 IS 12418 6 12643 381 12425
N2U’3 1347 N4 9533 VMBS 10972 31586 11103 48T 104.33
Vivs3 12099 VUB4 12406 IS 12022 3286 14427 N1 1087
376/3 13412 3184 12008 3/30/ES 13824 32986 13801 32T 13210
42/83  128.30 ViR 13192 4585 124.50 S 13049 AT 12948
382 3920 4983 13054 4144 14948 WIMBS 13625 41186 13465  AN1T  123.00
410582 11737 41683 13879 421784 13804 4205 13404 41986 14876 41847 14598
R 1850 2383 15442 A8/84 12346 A2INS 14124 466 139.04 ASRT 13247
42482 146.60 43083 158.68 S5/ 18696  SMBS 14931 SPB6 14679 S/ 15457
SNm2 15398 SAIM3 13995 SNUB4 16465 SRS 15747 S/O/6  139.08 S/ 133.50
SAM2 14318 5N4/83 15625 S/I/B4 18468  S/IRAS 17720  SN/M6 14938 S/16/8T  147.40
SN2 138.89 Sni/s3 16537 SR6/84 20129  S2SAS 19717 SPA/MG 18267  SRVET 18418
2282 18575 283 2127 6234 13097 VIAS 9932 SAIM6 171946  SNOAT  183.87
SRR 18220 6483 11181 B4 12152 s 11727 1% 116.13 6/6/87 11828
6/5/32 103.74 1183 12221 16534 1205 &INAS 10655 1486 11882 6137 11923
61982 118.08 /18783 12239 62384 11614  6228S 11228  621/86 12568  G/20/87 11829
6126/82 11538 612583 11793 63034 12620 G29/S 13077  628/86 12509  GR2IET 12437
mm 1233 W83 13260 MIse 14289 MBS 15479 W86 141.29 48T 10483
M2 147.05 7//33 13562 MABA 17405 71385 13768 7186 14450  11RT 17332
M2 12515 M6/83 13338 12184 15331  T20/A5 14856  7/19/86 16098  118/87 15822
72482 13980 72383 13662 T28/34 15945  VDRS 14705  TR6/86 13930  TRSAT 14107
M 12116 83 13375 S/ 14249 3B  164.83 Y286 157.09 81587 15786
81182 14081 846/83 14493 /1134 14466 WIS 16247 /86 154.77 VBT 16568
1482 179.00 183 142.56 1%/ 17915 $178S 17039 /16786 15418 81587 16843
82182 12630 82033  180.12 325/84 14936 82475 15828 823/86 18251 8RURT  176.02
28/82 14443 82183 135101 WIB4 16080 BB1/ES 13522 83086 14642 829787 14567
oam2 13122 W83 14432 W8/34 13279 985 133.61 /86 11673 9/S/87  168.96
911782 10532 91083 128.86 MNS/B4 13696  WIMBS 14694  WIM6 13225 9187 14831
18782 13229 W83 12857 2UB4 15449 2185 15423 920086 14212 9/19/87 19074
925/82  124.95 433 128.06 o29/84 15354  O28KS 15672 Y2186 11657  92&/87 150.19
1072782 14116 1071783 132.58 10/6/84 12580  10/53S 15571  10A/86 12580 107387 13134
100782 14244 /83 13714 101384 13271 10128S 16122  1O/11/86 107.76  1O/10/87  167.51
1/16/82 12006  1OV1S/83 13233  1020/34 14427 1071985 14143 10VI8/86 140.13 1017787 12550
1023/82 12594 1022783 12074  10/27/84 14638  1026/85 13096  1025/86 15006 10724/87 156.43
1030/82 13600 102983 140.24 11384 15600 112785 15117 1/1/86 1373 103187 15229
182 1230 1/583 12918  11/10/84 15361  11A/8S 1404  11/8/86 13653  11/7/87 14150
1171382 13751 1171283 10919 111784 12879 1M/16/85 13650 11/1S/86 14150 111437 13062
12082 13315 111983 13931 112484 10732 112385 15252 112286 13138 1121/87 14765
12182 11377 112683 11562 12184 11776 113055 12028  1129/3 12132 112887 10876
12482 114.09 127383 11748 12884 11916  127/85 12041  126/86 12641  1USAT 12368
21182 12163 1210583 12969 121584 13423 121455 12350 121386 11257
21882 11765 121783 13575 12722/84 12194 122185 13110 12720786 139.68
1272582 7093  12724/83 11255 122984 8834 12728585 7208 1227786 8575
123183 7417
AVERAGE
Total 6908.72 7192.98 7027.90 6925.49 7013.77°
Average 12965 13035 13833 135.15 133.18 136.75 132.90%*
Minimem 3920 6411 85.60 s3.1S 68.64 66.72 62.90
Maximem 185.75 2278 20129 197.17 18267 190.74 195.05
S¥ Dev. 25.70 n48 7ns3 4.30 2077 2593 2378

¢ Annual average calculated for full years 1983 through 1986.
**Weekly sverage calculsted from 3 April 1982 twough 5 December 1987.
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Currently, USMA pays $0.55/gal for No. 5 fuel oil and $3.80/1000 cu ft of natural gas. The laundry
boiler plant operates on gas and the main boiler plant operates on oil. The combined seasonal steam load
from these two plants is 22,000 lb/hr, with approximately half coming from each plant. The current
average cost of electricity, including demand charges, is $0.09/kWh. Another study, being performed by
USACERL, has developed several alternatives for meeting the USMA's future thermal and electrical
energy needs (Energy Supply Alternatives for the Year 2002 at the U.S. Military Academy (USMA)," Draft
USACERL Technical Report, M. Lin et al., May 1993).

The study showed a moderate increase in peak steam demand from 210,000 lb/hr to 221,000 Ib/hr
(including the laundry boiler plant), which would have little effect on the seasonal load. The lowest-cost
alternative was to refurbish the existing power plant with new high-pressure gas/oil boilers and new steam
turbine generators. Because the potential for heat recovery incineration was not great, the study did not
consider the availability of steam from an incinerator plant. If an HRI becomes viable, then it \should be
incorporated into the alternative selected in the energy supply study. The effect of the HRI would be to
reduce the size of the boilers needed, or possibly improve the economics of using absorption chillers.

The energy cost figures provided were entered into the USACERL HRI feasibility computer program
(HRIFEAS) to analyze the technical and economic potential for an incinerator project at West Point. The
data were analyzed for the cases of a small HRI plant serving only the needs of USMA with and without
flue gas scrubbing equipment, with a new tipping fee of $60 per ton, and for a possible future tipping fee
of $100 per ton. HRIFEAS was also used to determine the size of plant required to meet the 22,000 Ib/hr
minimum steam demand and its economic viability at both the $60 per ton and $100 per ton tipping fees.
It was assumed that flue gas scrubbing equipment would definitely be required for this plant size, which
would be built by a third-party contractor. The detailed printouts from the HRIFEAS analysis are included
in Appendix A.

The HRI feasibility program used for the analysis of the data is being developed as part of
USACERL's HRI standard design package. HRIFEAS prompts the user to input the required disposal and
energy information, provides default values if the information is not known, flags values that seem
unreasonable, provides technical design and cost information, and interfaces with the USACERL-developed
Life Cycle Cost in Design (LCCID) program for the economic analysis. HRIFEAS determined the
optimum economic size of the plants, including the number of incinerator units, based on USMA's waste
generation rate, an assumed operating schedule of 7 days a week, and one redundant unit for backup.

The LCCID program automates life cycle cost analysis and comparative economic evaluation of
construction alternatives. Since HRIFEAS drives LCCID, the user need not be familiar with the LCCID
input. The appropriate economic criteria, including Department of Energy (DOE) fuel price escalation
rates and present worth calculations, are included in the LCCID. The program calculates the life cycle
cost of each alternative (in this case, continuing commercial landfilling versus building an HRI plant), the
savings-to-investment ratio (SIR), and the discounted payback period (DPP). The output from the two
programs can be used to prepare the Project Development Brochure and DD Form 1391. (Additional
information on LCCID can be found in USACERL Technical Report E-85/07, Development and Use of
the Life Cycle Cost in Design Computer Program [LCCID].)

The information passed to LCCID includes an estimate of the HRI plant capital construction cost,
the plant O&M cost, amount and cost of auxiliary fuel used, amount and cost of electricity consumed, the
amount and value of reduced fuel consumption (assuming full use of the HRI's steam produced to meet
USMA's heat needs), and an estimate of savings that would accrue by avoiding the county landfill tip fee.
A recent refinement in HRIFEAS enables the program to produce a rough estimate of new landfill
construction costs that would arise in cases where the landfill's life expectancy is less than 15 years. Since
the life cycle of an HRI is defined as 15 years by the U.S. Army Corps of Engineers (USACE), total
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landfill costs must be projected over that period of time to constitute a valid life-cycle cost comparison
between an HRI and a landfill. In the case of USMA, however, the life of the landfill was assumed to
be 15 years because the Academy uses offsite commercial disposal. A landfill's construction costs are
built into its service fee, so the fees USMA pays to any and all offsite commercial landfills over 15 years
would include construction costs.

The HRI cost estimates are based on a typical modular starved air incinerator arrangement as
illustrated in Figure 6, with and without supplementary air pollution control equipment. This system uses
a modular dual chamber incinerator, with the first, or primary chamber operating under substoichiometric
(starved air) conditions. The secondary chamber operates under excess air conditions, completes the
combustion of the gases from the primary chamber, and destroys most potential pollutants. Under the
current regulations in most states, no additional air poliution control equipment would be needed.
However, regulations in New York would require additional equipment, primarily an acid gas scrubber.

The results of the USMA HRIFEAS analysis, listed in Table <, show that a small incinerator plant
with a total installed capacity of 30 TPD (three 10 TPD units) would be economically viable if flue gas
scrubbing is not required. New legislation in the State of New York would require scrubbers on virtually
any size of incineration equipment (Codes, Rules and Regulations of the State of New York, Title 6,
Chapter I11.219-2). The additional capital and operating cost of this equipment would reduce the SIR to
less than 1, lengthen the payback period to more than 15 years, and render any such project economically
unviable at disposal costs of $100/ton or less. However, if the effective waste disposal costs significantly
exceed $100/ton, either because of higher landfill tipping fees or the inclusion of medical waste, the plant
would be economically viable. A parametric analysis was also done to show how escalating landfill costs
affect the SIR and DPP (Figure 7).

Limited data on the amount of medical waste generated and the cost to dispose of it were developed
in a 1987 study (Gallo). If the waste generation data for 25 days in February are taken as typical, the
annual generation rate is 129.2 tons. If the same amount of waste is generated in Fiscal Year (FY) 91,
the contract cost to dispose of it would be $1090.64/ton (Table 5). Combining the future cost of
municipal waste disposal and the FY91 cost of medical waste disposal for analytical purposes, the
effective total waste disposal cost becomes $117.92/ton. The analysis indicates that the amount of medical
waste is small enough that the plant size would remain the same, but the SIR becomes 1.2 and the DPP
becomes 12 years as a result of greater waste disposal savings. For example, under current (May 1992)
New York State air pollution control laws, infectious waste incinerators are limited to particulate emissions
of 0.015 gr/dscf, while municipal and private solid waste incinerators are limited to 0.01 gr/dscf and
hydrogen chloride emission standards are equal. There are no earlier municipal solid waste dioxide
emission standards, but infectious wastes are limited to 150 ppm (hourly average). It should be pointed
out that the weight information developed in this study is very meager; additional weighings should be
done.

Third Party Incinerator Plant

The analysis of a hypothetical third party plant in Table 4 indicates that the 22,000 Ib/hr minimum
steam demand for the entire installation could support a plant burning 115 TPD. The hypothetical plant
was sized on this basis because any third party contractor would require a take-or-pay arrangement for a
certain minimum amount of steam. The plant would consist of four 40 TPD units and be rated at 120
TPD based on one redundant unit and operation 7 days a week. Both 115 TPD cases analyzed in Table
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4 included flue gas scrubbing equipment. At a tipping fee of $50/ton, the plant is not quite economically viable
at an SIR of 0.9. However, at a tipping fee of $100/ton, the plant has a healthy SIR of 1.8 and a 6-year payback
period. It should be noted that a third party contractor would probably be willing to build a somewhat larger
plant based on selling more steam (above the take-or-pay level) during most of the year and possibly generating
electricity to sell to the local utility. This information has been shared with several potential third party
contractors. Their responses expressing interest in a potential plant at West Point, including possible medical
waste disposal, are printed in Appendix B.

There would be a number of advantages to building a third party plant at USMA. Chief among these is
that all liabilities for obtaining additional waste and environmental permits would be the responsibility of the
contractor. The contractor could also initiate court suits to force the State and/or Orange County to issue permits
if the project is in compliance with standing laws and regulations. Complaints and allegations about
environmental emissions would also be the responsibility of the contractor. USMA's primary obligations would
be to purchase the energy produced and provide the land for the plant for the duration of the contract (normally
25 years). The main risk to USMA is the investment of $75K to $125K to have Huntsville Division write the
“third party” solicitation. If there were no responses to the solicitation, or the selected contractor fails, that money
would be lost.

Table 4
Results of HRIFEAS Analysis for USMA

Size Capital Tip Landfiil Fuel
(TPD) Scrubber Cost Fee Savings Savings SIR DPP
30 No $1.:85.010 $60 $252,504 $118,550 Il 13
30 Yes $2,313,435 $60 $201,582 $92,492 05 >99
30 No $1,885,010 $100 $420,840 $118,550 1.7 6
30 Yes $2,313,435 $100 $335,971 $92.492 0.9 20
30%* Yes $2,313,435 $118 $403,463 $94,193 1.2 12
115* Yes $8,081,452 $50 $1,002,547 $640,301 09 >99
115* Yes $8,081,452 $100 $2,005,094 $640,301 1.8 6
*Third party plant
**Medical waste included
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Table §
USMA Medical Waste

1 Feb 87 - 25 Feb 87 17,701 1b/2S days

708 Ib/day

Waste Produced Annually 708 Ib/day x 365 days
258,435 Ivyear

129.2 ton/year

FY91 Projected Disposal Cost $140,911.00

$1,090.64/ton

Combined Waste Disposal Cost

Tons Cost
Regular Waste at $100/ton 7,014 $701,400
Medical Waste at $1,090.64/ton 129 $140911

TOTAL 7,143 $842,311
$117.92/ton

Concern has been expressed about whether enough waste would be brought up the steep roads to an HRI
at West Point. Table 6 shows that approximately 200 TPD of waste could be obtained within a 15-mile map
radius of West Point. This estimate is based on the populations of the towns and townships listed and the average
New York State waste generation rate, which is higher than the national average. Implementation of a vigorous
recycling program is expected to reduce these amounts by the Government-mandated target of 25 percent
(approximately). It should also be noted that the third party contractors identified in Appendix B are especially
interested in disposing of medical waste because of the potential for very large profits. This profit potential also
makes it easy to provide savings large enough to induce waste generators to use the USMA incineration facility.
In addition, the North Metropolitan Hospital Association has expressed great interest in having a third party plant
at West Point to burn medical waste.

Table 6
Sources of Wastes in USMA Area
1990 Tons Per Tons Per Map Miles
Community Population Week Day Distance
Highland (T) 14,400 Ky) 46 4
Highland Falls (V) 4,400 9 14 2
Woodbury (T) 7,900 178 25 10
Cornwall (T) 11,800 266 38 5
Comwall-Hud. (V) 3,400 mn 11 4
Blooming Grove (T) 14,330 32 46 12
Monroe (V) 7,700 173 25 12
TOTAL 205

Data source: New York Department of Commerce
NOTE: Waste generation rate based upon NY State average of 7.5 Ib/person/day, 6 days/week. Average
HRI daily capacity based on operation 7 days a week.




Recycling Considerations for USMA

It is the authors' opinion that Orange County cannot directly enforce its recycling laws and mandates
on USMA. However, the County can restrict what goes into its landfill and indirectly force recycling on
West Point with fines on paper, aluminum, and other recyclable materials found in USMA's solid waste.
USMA would have the option of sending the waste elsewhere. This could be an attractive option if the
County raises tipping fees to subsidize recycling or as a result of underestimating landfill O&M costs.

If the County is going to impose restrictions on materials that can be landfilled it should also help
to develop alternate disposal outlets. For aluminum, the problem may already be mostly solved by the
State’s aluminum can deposit law. USMA should be sure that the commissary, post exchange (PX), and
other stores are accepting empty cans and handling them like the commercial establishments. If the cadets
are reluctant to go to a store to return empty cans, receptacles could be provided in the dorms and other
student areas. When full, they could be emptied by cadets; the cash proceeds from recycling could be
deposited in the cadet morale support fund. Paper will be more difficult to recycle due to the current
market glut. Stronger markets are developing for other materials, such as plastics and segregated glass.

Participation in the County recycling program may offer certain advantages such as:
1. Access to County recycling facilities such as drop-off centers and composting sites.

2. Access to the markets for recyclables that the County has developed. The County would be
responsible for providing adequate markets for recyclables turned in by USMA, so the Academy would
not be perceived to be competing with the surrounding communities for its share of the limited recyclables
market.

Source-separated recyclables should normally be taken from local collection centers directly to the
facility that will actually reuse them. Regional transshipment centers should only be used if the material
must be transported a long distance to its market location. Handling of recyclables must be minimized
to keep the costs down.

As an integral part of recycling, efforts should be made to "close the loop” and establish programs
to buy products made from recycled materials. This may be somewhat difficult for USMA since most
paper is usually purchased through the General Services Administration (GSA). Failure to close the loop
is a major reason why there is currently a glut of used paper and other materials in the Northeast.

All U.S. experience to date shows that the Orange County recycling goal of 42 percent by the
general population is unrealistic. This goal is based on figures from Japan, where there is a much higher
percentage of easily recyclable materials in the waste stream. There also have been indications in the
literature that this figure is somewhat inflated (Levenson and Wagner 1990). Recycling is also more
economically attractive in Japan where the scarcity of natural resources makes reusing materials a
necessity. The USEPA recently set a national recycling goal of 25 percent by 1992. However, EPA
officials say that going much beyond 25 percent on a national basis is probably not possible in the
foreseeable future. This is partly due to the inherent technical limitations, marketing problems, and other
difficulties in recycling certain materials, and partly to the upper limit of participation in any effort
depending on individual motivation and volunteerism (Thomas 1988). Some areas of the country may do
better than 25 percent, but probably not 17 percentage points better. Many changes need to be made in
our society in order to even come close to 42 percent recycling. If USMA commits to a recycling goal,
it should be based on the total amount of recyclable materials available (including what is currently
recycled), the contribution of these materials to the total waste stream, the ability to recover these
materials, and the marketability of the materials.
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Source separation is always a more efficient way to segregate recyclable materials than sorting them
out of the waste stream at an MRF. Source separation should be easy to accomplish in USMA offices,
academic buildings, and cadet housing areas. The staff residential areas will probably need some
command emphasis, and curbside pickups may become necessary. Providing marked storage containers
will help promote source separation in all cases.

USMA Recycling Efforts

West Point will be setting up some drop-off points in three locations using containers being provided
free of charge by All Waste, Inc. All Waste is providing these as a 1-year experiment. The company is
also experimenting with curbside pickup. Concern has been expressed as to whether this experiment will
last and what will happen to the recycling effort afterward.

The collection container for glass will have three compartments: one each for clear, amber, and
green glass. Another container will be provided for paper.

There has been some discussion of building a ramp at the transfer station so collection trucks could
unload into roll-on/roll-off (RORO) containers. It was noted that, in regard to paper, USMA purchases
120 Ib/cadet/year with a population of approximately 4400 cadets (264 ton/year).

Recycling can be an important part of a solid waste management plan. The decisions on how to
recycle should be based on an economic analysis that compares the costs of operating a recycling plan to
the savings on tipping fees and the revenues generated by the sale of recyclables. Tipping fees will
continue to rise in the next few years as available landfill space is used up, and complying with stricter
environmental regulations will greatly add to the cost of developing new landfills. At the same time,
revenues may actually decrease as more recyclables enter the market. Some recyclables could become
more valuable as a fuel source for an HRI than as a reusable resource if the cost of recycling becomes
equal to or exceeds the landfill disposal cost.

Composting of yard waste and sewage sludge can be an important adjunct to a recycling program,
but the capital cost of equipment and labor to do this must be balanced against the avoided disposal costs
and any revenues generated. Composted material would be difficult to sell for agricultural purposes if
there were any fears that the material may have been contaminated with heavy metals. However, this
material can be used for daily landfill cover, and could be sold for that purpose.
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3  CONCLUSIONS AND RECOMMENDATIONS

Conclusions

1. The tipping fee of $60/ton at the county landfill is very inexpensive compared with other solid
waste disposal options in the area at this time. However, large increases in the fee should be expected
soon—especially when a new landfill is opened.

2. Most of the commercial incinerator plants with lower tipping fees (less than $90/ton) are for
local use only or are already accepting as much waste as they can process.

3. After the current landfill extension is closed in 5 to 7 years, the tipping fee at a new extension
or a county incinerator will most probably be $100/ton or more.

4. An incinerator plant to burn only USMA's normal waste would not be economically viable due
to the requirement for acid gas scrubbers. If the incinerator could also burn medical wastes, the savings
would offset the cost of the scrubbers and make the plant economically viable. However, it may be
difficult to get a permit due to public opposition.

5. A third party HRI plant does appear to be an economical alternative after tipping fees rise to
$100/ton.

6. USMA may come under significant pressure from the County Govemment to recycle wastes to
the maximum extent possible. This would come not through direct enforcement of County laws on
USMA, but indirectly, through restrictions on what may be landfilled in the County.

7. Orange County seems to be following a path very similar to Burlington County in New Jersey,
where Fort Dix and its HRI are located. At some point in the future, after difficult landfill siting problems
and further increases in waste disposal costs, a county incineration facility will probably be constructed.
This most probably would be a fluidized bed combustor (FBC) to burn the RDF and/or compost.

Recommendations

1. Continue using the county landfill for the next S years. At present this is the most economical
option. This will also allow USMA time for more detailed planning and implementation of the most
economical option for waste disposal after the current landfill extension closes.

2. Recycle as much material as warranted by the cost of gathering and disposing of the material
as compared to the avoided landfill costs. Combine efforts with Orange County for the marketing and
disposal of the material. However, be prepared to independently market the material if costs associated
with the combined effort become excessive.

3. Develop alternatives to the use of Orange County facilities for the disposition of recyclable
materials and waste. In addition to independent marketing of recyclable materials, alternatives would
include shipping wastes to commercial incinerator plants or the plant at Fort Dix when Orange County
disposal costs exceed $100/ton. This approach would give USMA flexibility and some degree of control
over its own waste disposal situation instead of being completely subject to political decisions made at
the County level.
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4. USMA should positively consider a third-party incinerator plant for West Point if it is not
strongly opposed by Orange County and if a decision is made to build a new central energy plant. The
decision to prepare a solicitation for a third-party plant should be based on an evaluation of whether any
contractors could successfully obtain permits and meet possible court challenges.

5. At present, the most appropriate site for a third-party incinerator plant appears to be near the base
laundry. An alternate site would be behind the new commissary near Stoney Lonesome Gate. Both areas
are being discussed as a possible site for a new fossil-fuel central boiler plant. The first site is near the
edge of the base with access by Storm King Highway (State Route 218). The second site is directly
accessible from both Route 218 and Route 9W. Either of these locations would be compatible with the
heat distribution system if the new central boiler plant is built at the same site and includes a utility
corridor link to the proposed HRI. The size and location of the plant should be coordinated with the base
energy study being done by USACERL, as well as the plans of the County. This approach should be
compared with the Government altemnative of shipping the waste to the HRI at Fort Dix.

6. Consider building a USMA-owned incinerator plant for both regular and medical waste only as
a last resort. This decision should be based on an overwhelming economic necessity and failure of the
private sector tc adequately respond to the waste disposal problem.

A number of issues beyond the scope of this study must be carefully considered in any discussions
on building an HRI. Although some type of incinerator plant appears to be the best future waste disposal
option, USMA must consider whether such a plant could fit into the historic aesthetics of West Point.
Suitability of potential sites must also be examined, including access by truck traffic and the relationship
to other activities at USMA (e.g., football games). Also, as previously discussed, compatibility with future
base energy needs must be considered.

The findings of this study provide guidance toward the most economically effective direction for
waste disposal at USMA. However, many considerations that will ultimately affect USMA's decisions
about building an HRI have not been finalized. These considerations include whether New York State
regulations allow cofiring MSW and medical wastes in the same incinerator; whether the region of location
will object to an MSW/medical waste HRI; and whether the process will even work. Cost must also be
considered.

METRIC CONVERSION FACTORS

1lb = 0453kg
lton = 907.1848 kg
lcuft = 0028m’
Imi = 1.61lkm
lgal = 3.781

28




REFERENCES

40 Code of Federal Regulations (CFR) 259; 54 Federal Register (FR) 12371, EPA Standards for Tracking and
Managing Medical Wastes (USEPA; amended by 54 FR 24311, 6 June 1989; 54 FR 35190, 24 August 1989;
and 55 FR 27231, 2 July 1990).

53 FR 33314, EPA Proposed Regulations to Revise RCRA Criteria for Municipal Solid Waste Disposal Facilities
and Practices (U.S. Environmental Protection Agency, 30 August 1988).

Cocoran, E., "Dirty Business,” Scientific American, September 1989.

Codes, Rules and Regulations of the State of New York, Title 6, Chapter II—Air Resources, Subchapter A-
Prevention and Control of Air Contaminants and Air Pollution; Part 219 - Incineration; Part 219-2 - Municipal
and Private Solid Waste Incineration Facilities (revised 3 February 1989).

Gallo, Donald, Economic Costs Analysis—Purchase Incinerator vs. Waste Removal Contract, unpublished study for
Directorate of Resources Management (USMA West Point, NY, April 1987).

Franklin Associates, Ltd., Characterization of Municipal Solid Waste in the United States, 1960 to 2000 (Update
1988), EPA/530-SW-88-033 (USEPA, 1988).

Kilgore, J.D., "U.S. Regulatory, Research, and Legislative Activities Related to MWC Facilities,” Proceedings of
the International Conference on Municipal Waste Combustion, Vol 1, 11-14 April 1989, Hollywood, FL.

Levenson, Howard and Kathryn D. Wagner, "Japan Manages Waste—Their Way," Waste Age (November 1990).

New York State Solid Waste Management Plan (New York State Department of Environmental Conservation,
Division of Solid Waste, March 1988).

Office of Solid Waste, Draft Regulatory Impact Analysis of Proposed Revisions to Subtitle D Criteria for Municipal
Solid Waste Landfills (USEPA, 5 August 1988).

Orange County Solid Waste Management Plan and Draft Generic Environmental Impact Statement (William
Cosulich Engineers, September 1990).

Thomas, L.M., "Managing Municipal Solid Waste," The Journal of Air Pollution Control and Waste Management,
Vol 38, No. 6 (June 1988), pp 750-751.

29




DEC
DPP
EPA
FBC

GRCDA
GSA

HRIFEAS
LCCD
MCA

MSW
NSWMA
o&M

PX
RCRA

RORO
SIR
STOP
TPD
USMA

ABBREVIATIONS
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APPENDIX A: HRIFEAS Analysis Output

Session Number: 1

2 22+ 3 22+ 3 23 -+ 44 2 2+ 2 2 S P F o1 £ S F S R P2 P PP AT R P N
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| INSTALLATION NAME: US Military Academy !
| REGION: 2 |
| WASTE TYPE: 2 !
| HEAT CONTENT: 4500 ]
| *WASTE QUANTITY: ‘ 7,014 tpy {
| DAYS/WEEK: 7 ]
| SHIFTS/DAY: 3 |
| LANDFILL LIFE: 15 years |
i LANDFILL REPLACEMENT COST: $0 |
| *LANDFILL COSTS: $60.00/ton !
| FUEL TYPE: residual oil |
| *FUEL COSTS: $0.55/gallons i
{ AUXILIARY FUEL TYPE: natural gas |
| AUXILIARY FUEL COSTS: $3.80/Kcuft |
| *ELECTRICITY COSTS: 9.0 /KWh |

* Value given differs significantly from the table value.
** NOTE: MBtu means MILLIONS of Btu’s.

3+ + ¢ 2 S+ 2 24 2 2 2 2 2 2 ot T 2 2 2 R 2 R PR R R

JTONS PER 7 DAY WEEK OF WASTE: 135 tons/week |
| INDIVIDUAL INCINERATOR CAPACITY: 10 tons |
INUMBER OF INCINERATORS REQUIRED: 3 |
| TOTAL FACILITY CAPACITY: 30 tons/day |
|CAPITAL COSTS: $62,834/ton {
JAPC CAPITAL COST: $0/ton |
|HRI CONSTRUCTION COSTS: $1,885,010 |
|O&M COSTS: $25/ton )
|IHRI O&M COSTS: $175,350/year |
| LANDFILL SAVINGS: $252,504/year |
JHEAT PRODUCTION: 32,436 MBtu/yr |
| FUEL COSTS: $3.67/MBtu |
|AUXILIARY FUEL COST: $3.69/MBtu J
|ELECTRICITY COST: $26.37/MBtu ]
|ENERGY RECOVERY FACTOR: 80.0% |
INUMBER OF HOURS OPERATIONAL: 168 hours/week|
INUMBER OF MBtu OF FUEL NEEDED PER TON OF WASTE BURNED: 0.249 MBtu/ton |
|GROSS FUEL SAVINGS: $148,970.86/yr |
|YEARLY AUXILIARY FUEL COSTS: $6,432.09/yr |
| YEARLY AUXILIARY FUEL QUANTITY: 1,745 MBtu/yri
|YEARLY ELECTRICITY COSTS: $23,989.21/yr|
|YEARLY ELECTRICITY QUANTITY: 910 MBtu/yrl
INET FUEL SAVINGS: $118,550/yr !

** NOTE: MBtu means MILLIONS of Btu'’s.
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Page 2

| ) SEEAﬁ—éUBPLY SUMMARY o |
| |
ITotal Amount of Steam Produced: 32,436 MBtu/year !
| I
|Yearly Amount of Steam Produced: 32,435,562 lb/year
IDaily Amount of Steam Produced: 89,109 1lb/day |
|Hourly Amount of Steam Produced: 3,713 1b/hour 1

!

!
lAuxiliary Fuel Type: natural gas |
} !
|Fuel Requirements: 1,745 MBtu/year [
} |
IYearly: 1,693 Kcuft/year i
iDaily: 4.6% ¥cuft/day I
|Hourly: 0.1% r-uft/hour ]

I

| Incinerator Operation: 7 days/week
i 3 shifts/day
|

|{Daily Operation: 24 hours/day
|Yearly Operation: 8736 hours/year
|

|Effective Steaming Time: 24 hours/day

!
|
]
|
|
IWeekly Operation: 168 hours/week |
|
[
|
!

!
ITotal Weight Disposed: 7,014 tons/year |
) 135 tons/week !
| 19 tons/day |
|
i
|

ITotal Volume Disposed: 29,689 cuy/year

|Displaced Fuel Type: residual oil
{
|Amount Displaced: 40,544 MBtu/year

i 270,856 gallons/year
| 744 gallons/day

| 31.00 gallons/hour

|

** NOTE: MBtu means MILLIONS of Btu’'s.
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LCCID 1.035 DATE/TIME: 01-01-80 21:24:16
PROJECT NO., FY, & TITLE: P00O FY 93 HEAT RECOVERY INCINERATOR
INSTALLATION & LOCATION: US MILITARY ACADEMY NEW YORK

DESIGN FEATURE: ALTERNATIVE EVALUATION

NAME OF DESIGNER: GRIGGS

SUMMARY REPORT

CRITERIA REFERENCE:FEDS/A-94 (Army TM 5-802-1, Para. 2-2,5&6)

DISCOUNT RATE: 10%

| | |
S======zs===ss=====s========== | LCC | INITIAL | AVG. ANNUAL |
ALT] } (NET PW) ]  COSTS++ )} ENERGY USE |
ID. | DESCRIPTION/TITLE J($ X 10**3) |($ X 10**3)1(10**6 BTUS )
z==|z=z=z=====czz=so===xz===z=s==|zz=====zz=zz=|===z==z=====z=|==z===z========|
A | LANDFILL | 2329 | o | 40544 !
B | HRI | 2222 ) 1247 | 910 ]
TABLE I. KEY DATA FOR ECONOMIC RANKING PURPOSES
++ INCLUDES PRE-BOD COSTS, IF ANY
| INITIAL | IRECURNG | MAJOR |OTH O&M |DISPOSAL | !
ALT|INVEST- | ENERGY IM&R & |REPAIR &|COSTS & | COSTS | I
| MENT | |CUSTODL |REPLACE- | | OR | TOTAL |
ID. | | COSTS | { MENT IMONETARY |RETENTN | i
|COSTS++ | | COSTS | COSTS |BENEFITS| VALUE | ]
z==|===zxz===z==|====z====|=====zz==|z======z|=======z|[========{========/|
Al 0 | 1118 | 1212 | 0| 0 1 0 ) 2329 |
B | 1247 | 134 | 842 | 0 I 0 1 0 1 2222 |

TABLE II. LIFE CYCLE COST COMPARISON (ACTUAL NET PW VALUES)*

++ INCLUDES PRE-BOD COSTS, IF ANY
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LCCID 1.035 DATE/TIME: 01-01-80 21:24:1l6
PROJECT NO., FY, & TITLE: P0O0OO FY 93 HEAT RECOVERY INCINERATOR
INSTALLATION & LOCATION: US MILITARY ACADEMY NEW YORK

DESIGN FEATURE: ALTERNATIVE EVALUATION

NAME OF DESIGNER: GRIGGS

SUMMARY REPORT

| INITIAL | |RECURNG | MAJOR |OTH O&M |DISPOSAL| I | |
ALT|INVEST- | ENERGY |IM&R & |REPAIR &|COSTS & | COSTS | | | |
| MENT | |CUSTODL |REPLACE- | I OR | TOTAL | SIR | DPP |
ID. | I COSTS | | MENT IMONETARY | RETENTN | | | |
|COSTS++ | | COSTS | COSTS |IBENEFITS| VALUE | | i {

} | I

TABLE III.A INCREMENTAL LIFE CYCLE COSTS* (RELATIVE TO BASELINE)

++ INCLUDES PRE-BOD COSTS, IF ANY

*NET PW EQUIVALENTS ON SEP89; IN 10**3 DOLLARS; IN CONSTANT SEP89 DOLLARS




Session Number: 1

| INSTALLATION NAME: US Military Academy |
| REGION: 2 |
| WASTE TYPE: 2 ]
| HEAT CONTENT: 4500 |
| *WASTE QUANTITY: 7,014 tpy |
| DAYS/WEEK: 7 |
| SHIFTS/DAY: 3 |
| LANDFILL LIFE: 15 years I
| LANDFILL REPLACEMENT COST: $0 ]
| *LANDFILL COSTS: $60.00/ton I
| FUEL TYPE: residual oil !
| *FUEL COSTS: $0.55/gallons |
{ AUXILIARY FUEL TYPE: natural gas {
| AUXILIARY FUEL COSTS: $3.80/Kcuft |
| *ELECTRICITY COSTS: 9.0 /KWh !

* Value given differs significantly from the table value.
** NOTE: MBtu means MILLIONS of Btu's.

I TONS PER 7 DAY WEEK OF WASTE: 135 tons/week |
) INDIVIDUAL INCINERATOR CAPACITY: 10 tons [
|NUMBER OF INCINERATORS REQUIRED: 3 |
}TOTAL FACILITY CAPACITY: 30 tons/day |
|CAPITAL COSTS: $62,834/ton I
|APC CAPITAL COST: $14,281/ton {
IBRRI CONSTRUCTION COSTS: $2,313,435 |
|O&M COSTS: $30/ton |
{HRI O&M COSTS: $213,315/year |
| LANDFILL SAVINGS: $201,582/year |
{HEAT PRODUCTION: 32,436 MBtu/yr |
| FUEL COSTS: $3.67/MBtu ]
{AUXILIARY FUEL COST: $3.69/MBtu |
| ELECTRICITY COST: $26.37/MBtu |
|ENERGY RECOVERY FACTOR: 80.0% |
|NUMBER OF HOURS OPERATIONAL: 168 hours/week|
{NUMBER OF MBtu OF FUEL NEEDED PER TON OF WASTE BURNED: 0.249 MBtu/ton |
|GROSS FUEL SAVINGS: $148,970.86/yr |
| YEARLY AUXILIARY FUEL COSTS: $6,432.09/yr |
|YEARLY AUXILIARY FUEL QUANTITY: 1,745 MBtu/yr|
|YEARLY ELECTRICITY COSTS: $50,046.94/yr|
| YEARLY ELECTRICITY QUANTITY: 1,898 MBtu/yrl|
INET FUEL SAVINGS: $92,492/yr |

Tt Tt T ety T L T T T T T T T L T P TP e T T -

** NOTE: MBtu means MILLIONS of Btu’'s.




|
ITotal Amount of Steam Produced: 32,436 MBtu/year |
! |
IYearly Amount of Steam Produced: 32,435,562 lb/year |
IDaily Amount of Steam Produced: 839,109 lb/day I
JjHourly Amount of Steam Produced: 3,713 1lb/hour |

|

i
JAuxiliary Fuel Type: natural gas |
| |
|Fuel Requirements: 1,745 MBtu/year ]
| |
Yearly: 1,693 Kcuft/year }
IDaily: 4.65 Kcuft/day |
|Hourly: 0.19 Kcuft/hour !

|

!
|Incinerator Operation: 7 days/week I
| 3 shifts/day ]
| |
IDaily Operation: 24 hours/day !
I
i
|
|
I

|Weekly Operation: 168 hours/week
|Yearly Operation: 8736 hours/year
)

|Ef fective Steaming Time: 24 hours/day

}
ITotal Weight Disposed: 7,014 tons/year |
| 135 tons/week |
1 19 tons/day |
]
l
I

]Total Volume Disposed: 29,689 cuy/year

|{Displaced Fuel Type: residual oil
|
|Amount Displaced: 40,544 MBtu/year

! 270,856 gallons/year
l 744 gallons/day

| 31.00 gallons/hour
}

** NOTE: MBtu means MILLIONS of Btu's.
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LCCID 1.035 DATE/TIME: 01-01-80
PROJECT NO., FY, & TITLE: P0O0O Fy 93 HEAT RECOVERY INCINERATOR
INSTALLATION & LOCATION: US MILITARY ACADEMY NEW YORK

DESIGN FEATURE: ALTERNATIVE EVALUATION

NAME OF DESIGNER: GRIGGS

SUMMARY REPORT

CRITERIA REFERENCE:FEDS/A-94 (Army TM 5-802-1, Para. 2-2,5&6)

DISCOUNT RATE: 10%

| |
======;;;===============:===::[ LCC | INITIAL { AVG. ANNUAL
ALTI = | (NET PW) | COSTS++ | ENERGY USE
ID. | DESCRIPTION/TITLE 1($ X 10**3) |($ X 10**3)((10**6 BTUS
A | LANDFILL | 2085 | 0 | 40544
B | HRI | 2812 | 1531 | 1898
TABLE I. KEY DATA FOR ECONOMIC RANKING PURPOSES
+ INCLUDES ™R¥F 30D COSTS, IF ANY
| INITIAL | IRECURNG | MAJOR |OTH O&M |DISPOSALI |
ALT|INVEST- | ENERGY |IM&R & IREPAIR &([COSTS & | COSTS | |
| MENT | |CUSTODL |REPLACE-| | OR | TOTAL l
ID. | | cosTs | | MENT IMONETARY | RETENTN | |
ICOSTS++ | | COSTS | COSTS |BENEFITS!| VALUE | |
=== |=zz=z====|=z===s===|====zoz==|========|====s====x|=====z==|========|
A | 0 | 1118 | 967 | 0 1 0 | 0 | 2085 |
B | 1531 | 258 | 1023 | 0 | 0 1 0 1 2812 |

TABLE II. LIFE CYCLE COST COMPARISON (ACTUAL NET PW VALUES) *

++ INCLUDES PRE-BOD COSTS, IF ANY
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LCCID 1.035 DATE/TIME: 01-01-80 21:34:08
PROJECT NO., FY, & TITLE: PCO0O FY 93 HEAT RECOVERY INCINERATOR
INSTALLATION & LOCATION: US MILITARY ACADEMY NEW YORK

DESIGN FEATURE: ALTERNATIVE EVALUATION

NAME OF DESIGNER: GRIGGS

SUMMARY REPORT

| INITIAL | IRECURNG | MAJOR |OTH O&M |DISPOSAL| ! ] |
ALT|INVEST- | ENERGY |M&R & |REPAIR &|COSTS & | COSTS | | | |
| MENT | |CUSTODL | REPLACE-| Il OR | TOTAL | SIR | DPP |
ID. | | CosTs | | MENT IMONETARY | RETENTN | | I !
|COSTS++ | | COSTS | COSTS |IBENEFITS| VALUE | | ! |

! | |

TABLE IITI.A INCREMENTAL LIFE CYCLE COSTS* (RELATIVE TO BAIELINE)

++ INCLUDES PIE-BOD COSTS, IF ANY

*NET PW EQUIVALENTS ON SEP89; IN 10**3 DOLLARS; IN CONSTANT SEP89 DOLLARS
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Session Number: 1

e+ 3 2 4 2 F 232 ittt st E A P e P R

| INSTALLATION NAME:

| REGION:

| WASTE TYPE:

| HEAT CONTENT:

| *WASTE QUANTITY:

| DAYS/WEEK:

| SHIFTS/DAY:

| LANDFILL LIFE:

| LANDFILL REPLACEMENT COST:
| *LANDFILL COSTS:

| FUEL TYPE:

| *FUEL COSTS:

| AUXILIARY FUEL TYPE:
| AUXILIARY FUEL COSTS:
| *ELECTRICITY COSTS:

US Military Academy
2
2
4500
7,014 tpy
7
3
15 vyears
$0
$100.00/ton
residual oil
$0.55/gallons
natural gas
$3.80/Kcuft
9.0 /KWh

* Value given differs significantly from the table value.

** NOTE: MBtu means MILLIONS of Btu'’s.

ITONS PER 7 DAY WEEK OF WASTE:

| INDIVIDUAL INCINERATOR CAPACITY:
INUMBER OF INCINERATORS REQUIRED:
| TOTAL FACILITY CAPACITY:
|CAPITAL COSTS:

|APC CAPITAL COST:

IHRI CONSTRUCTION COSTS:

|{O&M COSTS:

IHRI O&M COSTS:

ILANDFILL SAVINGS:

|HEAT PRODUCTION:

|FUEL COSTS:

|AUXILIARY FUEL COST:
|ELECTRICITY COST:

| ENERGY RECOVERY FACTOR:

INUMBER OF HOURS OPERATIONAL:

INUMBER OF MBtu OF FUEL NEEDED PER TON OF WASTE BURNED:

IGROSS FUEL SAVINGS:
| YEARLY AUXILIARY FUEL COSTS:

tons/week
tons

30 tons/day
$62,834/ton
$0/ton

$1,885,010
$25/ton
$175,350/year
$420,840/year
32,436 MBtu/yr
$3.67/MBtu
$3.69/MBtu
$26.37/MBtu
80.0%

168 hours/week

0.249 MBtu/ton
$148,970.86/yr
$6,432.09/yr

|
|
|
|
[
|
|
|
|
I
|
|
|
|
|
|
!
|
|

IYEARLY AUXILIARY FUEL QUANTITY: 1,745 MBtu/yrl

|YEARLY ELECTRICITY COSTS: $23,989.21/yr|
IYEARLY ELECTRICITY QUANTITY: 910 MBtu/yr|
INET FUEL SAVINGS: $118,550/yr !

** NOTE: MBtu means MILLIONS of Btu’‘s.
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|
ITotal Amount of Steam Produced: 32,436 MBtu/year
| |
IYearly Amount of Steam Produced: 32,435,562 1b/year }
|IDaily Amount of Steam Produced: 89,109 lb/day |
|Hourly Amount of Steam Produced: 3,713 1b/hour !
i

|
jAuxiliary Fuel Type: natural gas |
| !
|[Fuel Requirements: 1,745 MBtu/year |
| |
IYearly: 1,693 Kcuft/year |
IDaily: 4.65 Kcuft/day |
|Hourly: 0.19 Kcuft/hour |

!

i Incinerator Operation: 7 days/week
! 3 shifts/day
|

{Daily Operation: 24 hours/day
|Yearly Operation: 8736 hours/year
|

|Effective Steaming Time: 24 hours/day

{
I
{
I
]
|Weekly Operation: 168 hours/week |
!
{
l
{

: !
ITotal Weight Disposed: 7,014 tons/year |
: 135 tons/week {

19 tons/day |
i

I

|

Total Volume Disposed: 29,689 cuy/year

IDisplaced Fuel Type: residual oil
|
| Amount Displaced: 40,544 MBtu/year

| 270,856 gallons/year
| 744 gallons/day

| 31.00 gallons/hour

|

** NOTE: MBtu means MILLIONS of Btu’s.




LCCID 1.035 DATE/TIME: 01-01-80 21:47:44
PROJECT NO., FY, & TITLE: P00O FY 93 HEAT RECOVERY INCINERATOR
INSTALLATION & LOCATION: US MILITARY ACADEMY NEW YORK

DESIGN FEATURE: ALTERNATIVE EVALUATION

NAME OF DESIGNER: GRIGGS

SUMMARY REPORT

CRITERIA REFERENCE:FEDS/A-94 (Army TM 5-802-1, Para. 2-2,5&6)

DISCOUNT RATE: 10%

| ! |
Z=======x===wz===sS===z=x======| LCC { INITIAL I AVG. ANNUAL |
ALT! | (NET PW) | COSTS++ | ENERGY USE |
ID. | DESCRIPTION/TITLE J($ X 10**3) (S X 10**3)}(10**6 BTUS )
A | LANDFILL | 3137 | 0 | 40544 |
B | HRI | 2222 | 1247 | 910
TABLE I. KEY DATA FOR ECONOMIC RANKING PURPOSES
++ INCLUDES PRE-BOD COSTS, IF ANY
| INITIAL | |RECURNG | MAJOR |OTH O&M |DISPOSALIL| |
ALT|INVEST- | ENERGY [M&R & |REPAIR &|COSTS & | COSTS | |
| MENT | |CUSTODL |REPLACE-| I OR | TOTAL |
ID. | | COSTS | | MENT IMONETARY | RETENTN | |
|COSTS++ | | COSTS | COSTS |IBENEFITS| VALUE | ]
===z |=z==z=z===z=|===z====z=|=z======{|=zz======x|==z=====}z=z===== | ========)
A 0 | 1118 | 2019 | (V| 01 01 3137 |
B | 1247 ) 134 ) 842 | 0 c | 0 | 2222 |

TABLE II. LIFE CYCLE COST COMPARISON (ACTUAL NET PW VALUES)*

++ INCLUDES PRE-BOD COSTS, IF ANY
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LCCID 1.035 DATE/TIME: 01-01-80 21:47:44
PROJECT NO., FY, & TITLE: P00O FY 93 HEAT RECOVERY INCINERATOR
INSTALLATION & LOCATION: US MILITARY ACADEMY NEW YORK

DESIGN FEATURE: ALTERNATIVE EVALUATION

NAME OF DESIGNER: GRIGGS

SUMMARY REPORT

| INITIAL | IRECURNG | MAJOR |OTH O&M |DISPOSALI| | | i
ALT{INVEST- | ENERGY IM&R & |REPAIR &ICOSTS & | COSTS | | | i
| MENT I ICUSTODL |REPLACE-| I OR | TOTAL | SIR | DPP |
ID. | | cosTs | { MENT IMONETARY | RETENTN | ! ! |
|COSTS++ | } COSTS | COSTS |IBENEFITS| VALUE | | | |

| { ]

TABLE III.A INCREMENTAL LIFE CYCLE COSTS* (RELATIVE TO BASELINE)

++ INCLUDES PRE-BOD COSTS, IF ANY

*NET PW EQUIVALENTS ON SEP89; IN 10**3 DOLLARS; IN CONSTANT SEP89 DOLLARS
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Session Number: 1

| INSTALLATION NAME: US Military Academy |
)] REGION: 2 !
| WASTE TYPE: 2 |
| HEAT CONTENT: 4500 I
| *WASTE QUANTITY: 7,014 tpy (
| DAYS/WEEK: 7 ]
| SHIFTS/DAY: 3 |
| LANDFILL LIFE: 15 vyears |
| LANDFILL REPLACEMENT COST: $0 }
| *LANDFILL COSTS: $100.00/ton |
| FUEL TYPE: residual oil |
| *FUEL COSTS: $0.55/gallons |
| AUXILIARY FUEL TYPE: natural gas |
| AUXILIARY FUEL COSTS: $3.80/Kcuft |
| *ELECTRICITY COSTS: 5.0 /KWh I

* Value given differs significantly from the table value.
** NOTE: MBtu means MILLIONS of Btu'’s.

ITONS PER 7 DAY WEEK OF WASTE: 135 tons/week |
| INDIVIDUAL INCINERATOR CAPACITY: 10 tons |
INUMBER OF INCINERATORS REQUIRED: 3 i
|TOTAL FACILIT’ CAPACITY: 30 tons/day |
|CAPITAL COSTS: $62,834/ton [
|APC CAPITAL COST: $14,281/ton !
|HRI CONSTRUCTION COSTS: $2,313,435 |
|O&M COSTS: $30/ton |
IHRI O&M COSTS: $213,315/year |
) LANDFILL SAVINGS: $335,971/year |
|HEAT PRODUCTION: 32,436 MBtu/yr |
|FUEL COSTS: $3.67/MBtu |
|AUXILIARY FUEL COST: $3.69/MBtu |
|ELECTRICITY COST: $26.37/MBtu |
| ENERGY RECOVERY FACTOR: 80.0% !
|NUMBER OF HOURS OPERATIONAL: 168 hours/week|
INUMBER OF MBtu OF FUEL NEEDED PER TON OF WASTE BURNED: 0.249 MBtu/ton |
IGROSS FUEL SAVINGS: $148,970.86/yr |
| YEARLY AUXILIARY FUEL COSTS: $6,432.09/yxr |
| YEARLY AUXILIARY FUEL QUANTITY: 1,745 MBtu/yr|
| YEARLY ELECTRICITY COSTS: $50,046.94/yr|
I YEARLY ELECTRICITY QUANTITY: 1,898 MBtu/yrl
INET FUEL SAVINGS: $92,492/yr |

** NOTE: MBtu means MILLIONS of Btu'’s.
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|
|Total Amount of Steam Produced: 32,436 MBtu/year |
i 1
|Yearly Amount of Steam Produced: 32,435,562 lb/year |
IDaily Amount of Steam Produced: 89,109 lb/day [
|Hourly Amount of Steam Produced: 3,713 1b‘/hour |

|

|
lAuxiliary Fuel Type: natural gas i
| i
IFuel Requirements: 1,745 MBtu/year |
| |
IYearly: 1,693 Kcuft/year |
|Daily: 4.65 Kcuft/day |
|Hourly: 0.19 Kcuft/hour |

|

|{Incinerator Operation: 7 days/week
| 3 shifts/day
|

IDaily Operation: 24 hours/day
IYearly Operation: 8736 hours/year
l

|Effective Steaming Time: 24 hours/day

|
|
!
|
|
IWeekly Operation: 168 hours/week. |
|
1
|
|

|
ITotal Weight Disposed: 7,014 tons/year |
| 135 tons/week |
| 19 tons/day |
|
|
[

ITotal Volume Disposed: 29,689 cuy/year

IiDisplaced Fuel Type: residual oil
|
|Amount Displaced: 40,544 MBtu/year

i 270,856 gallons/year
| 744 gallons/day

| 31.00 gallons/hour
|

R 3 13 i 1t 1 131ttt + 2t Pt E E t 3 R P P S Y S T T

** NOTE: MBtu means MILLIONS of Btu'’s.




LCCID 1.035 DATE/TIME: 10-03-8%
PROJECT NO., FY, & TITLE: P00O FY 93 HEAT RECOVERY INCINERATOR
INSTALLATION & LOCATION: US MILITARY ACADEMY NEW YORK

DESIGN FEATURE: ALTERNATIVE EVALUATION

NAME OF DESIGNER: GRIGGS

SUMMARY REPORT

CRITERIA REFERENCE:FEDS/A-94 (Army T 5-802-1, Para. 2-2,5&6)

DISCOUNT RATE: 10%

| |
=========-Cmz=S=S=zs===S===z=====x | LCC | INITIAL | AVG. ANNUAL
ALTI | (NET PW) | COSTS++ | ENERGY USE
ID. | DESCRIPTION/TITLE 1($ X 10**3) |($ X 10**3)|(10**6 BTUS
A | LANDFILL | 2730 | o | 40544
B | HRI | 2812 ¢ 1531 | 1898
TABLE I. KEY DATA FOR ECONOMIC RANKING PURPOSES
++ INCLUDES PRE~-BOD COSTS, IF ANY
| INITIAL ! IRECURNG | MAJOR |OTH O&M |DISPOSAL] J
ALT|INVEST- | ENERGY |IM&R & |REPAIR &|COSTS & | COSTS | |
| MENT } |CUSTODL |REPLACE-| | OR | TOTAL |
ID.| | cosTs | | MENT IMONETARY | RETENTN | :
|COSTS++ | | COSTS | COSTS |IBENEFITS| VALUE | ]
z==|z==zz===z=z|=====z====|=z====z==|z=======|=z====== | z======= | ====x===|
A | 01 1118 | 1612 | 0 1 0 I 0 1 2730 |
B | 1531 | 258 | 1023 | 01 0 | 0| 2812 |

TABLE II. LIFE CYCLE COST COMPARISON (ACTUAL NET PW VALUES) *

++ INCLUDES PRE-BOD COSTS, IF ANY
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LCCID 1.035 DATE/TIME: 10-03-89 10:28:06
PROJECT NO., FY, & TITLE: P0O0O FY 93 HEAT RECOVERY INCINERATOR
INSTALLATION & LOCATION: US MILITARY ACADEMY NEW YORK

DESIGN FEATURE: ALTERNATIVE EVALUATION

NAME OF DESIGNER: GRIGGS

SUMMARY REPORT

{INITIAL § |RECURNG | MAJOR |OTH O&M |DISPOSALI | | |
ALTIINVEST- | ENERGY |M&R & IREPAIR &|COSTS & | COSTsS | | | |
| MENT | |CUSTODL | REPLACE- | I OR | TOTAL | SIR | DPP |
ID. | | COSTS | | MENT IMONETARY | RETENTN | | | |
1COSTS++ | | COSTS | COSTS IBENEFITS| VALUE | ) } ]
s==|=z=s=====z|=s======|==zx=====|=====z===z|=z======|=z=z===z=z=|z========|=====| =====|
A BASELINE ALTERNATIVE: ALTERNATIVE LOWEST IN INITIAL INVESTMENT COST
B | 1531 | -860 | ~-589 | 0 | 01 0 | 82 | 9 | 20 |

TABLE III.A INCREMENTAL LIFE CYCLE COSTS* (RELATIVE TO BASELINE)

++ INCLUDES PRE-BOD COSTS, IF ANY

*NET PW EQUIVALENTS ON SEP89; IN 10**3 DOLLARS; IN CONSTANT SEP89 DOLLARS




Session Number: 1

| INSTALLATION NAME: US Military Academy |
| REGION: 2 |
| WASTE TYPE: 2 !
| HEAT CONTENT: 4500 |
| *WASTE QUANTITY: 7,143 tpy !
| DAYS/WEEK: 7 |
| SHIFTS/DAY: 3 |
| LANDFILL LIFE: 15 vyears |
| LANDFILL REPLACEMENT COST: $0 i
{ *LANDFILL COSTS: $117.92/ton l
| FUEL TYPE: residual oil |
| *FUEL COSTS: $0.55/gallons I
| AUXILIARY FUEL TYPE: natural gas |
| AUXILIARY FUEL COSTS: $3.80/Kcuft |
| *ELECTRICITY COSTS: 9.0 /KWh |

* Value given differs significantly from the table value.
** NOTE: MBtu meaas MILLIONS of Btu’'s.

ITONS PER 7 DAY WEEK OF WASTE: 137 tons/week |
| INDIVIDUAL INCINERATOR CAPACITY: 10 tons |
INUMBER OF INCINERATORS REQUIRED: 3 |
I TOTAL FACILITY CAPACITY: 30 tons/day |
JCAPITAL COSTS: $62,834/ton |
|APC CAPITAL COST: $14,281/ton |
IHRI CONSTRUCTION COSTS: $2,313,435 |
|0&M COSTS: $30/ton i
{HRI O&M COSTS: $217,238/year |
| LANDFILL SAVINGS: $403,463/year |
|HEAT PRODUCTION: 33,032 MBtu/yr |
|FUEL COSTS: $3.67/MBtu |
|AUXILIARY FUEL COST: $3.69/MBtu |
|ELECTRICITY COST: $26.37/MBtu |
|ENERGY RECOVERY FACTOR: 80.0% i
INUMBER OF HOURS OPERATIONAL: 168 hours/week|
INUMBER OF MBtu OF FUEL NEEDED PER TON OF WASTE BURNED: 0.249 MBtu/ton |
IGROSS FUEL SAVINGS: $151,710.72/yr |
| YEARLY AUXILIARY FUEL COSTS: $6,550.39/yr |
{YEARLY AUXILIARY FUEL QUANTITY: 1,777 MBtu/yrl
IYEARLY ELECTRICITY COSTS: $50,967.39/yr|
IYEARLY ELECTRICITY QUANTITY: 1,933 MBtu/yr|
INET FUEL SAVINGS: $94,193/yr |

** NOTE: MBtu means MILLIONS of Btu's.
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|Total Amount of Steam Produced: 33,032 MBtu/year |
f )
|Yearly Amount of Steam Produced: 33,032,114 1lb/year |
IDaily Amount of Steam Produced: 90,748 1lb/day i
|Hourly Amount of Steam Produced: 3,781 1lb/hour |

|Auxiliary Fuel Type: natural gas |
| I
|Fuel Requirements: 1,777 MBtu/year |
| |
' |

]

f

|Yearly: 1,724 Kcuft/year
iDaily: 4.74 Kcuft/day
|Hourly: 0.20 Kcuft/hour

| Incinerator Operation: 7 days/week
| 3 shifts/day
!

IDaily Operation:
|Weekly Operation:
|Yearly Operation:
|

|IEffective Steaming Time: 24 hours/day

|
|
|
24 hours/day |
168 hours/week |
8736 hours/year |

{

|

Yttt - bt i S A 3 5

7,143 tons/year
137 tons/week
20 tons/day

30,235 cuy/year

|Displaced Fuel Type:
|
|Amount Displaced:

residual oil
41,290 MBtu/year
275,838 gallons/year

758 gallons/day
31.57 gallons/hour

** NOTE: MBtu means MILLIONS of Btu'’s.
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LCCID 1.035 DATE/TIME: 11-22-89
PROJECT NO., FY, & TITLE: P0O0O FY 93 HEAT RECOVEKY INCINERATOR
INSTALLATION & LOCATION: US MILITARY ACADEMY NEW YORK

DESIGN FEATURE: ALTERNATIVE EVALUATION

NAME OF DESIGNER: GRIGGS

SUMMARY REPORT

CRITERIA REFERENCE:FEDS/A-94 (Army TM 5-802-1, Para. 2-2,5&6)

DISCOUNT RATE: 10%

! !
ALTI | (NET PW) | COSTS++ | ENERGY USE
ID. | DESCRIPTION/TITLE 1($ X 10**3) I($ X 10**3)|(10**6 RTUS
A | LANDFILL 1 3074 | 0 | 41290
B | HRI I 2835 | 1531 | 1933
TABLE I. KEY DATA FOR ECONOMIC RANKING PURPOSES
++ INCLUDES PRE-BOD COSTS, IF ANY
| INITIAL | IRECURNG | MAJOR |OTH O&M |DISPOSAL| !
ALT|INVEST- | ENERGY IM&R & |REPAIR &ICOSTS & | COSTS | |
| MENT ! |CUSTODL |REPLACE-| I OR | TOTAL |
ID. | | cosTs | | MENT IMONETARY | RETENTN | !
JCOSTS++ | ] COSTS | COSTS |BENEFITS| VALUE | |
===z |==z=====z=|========|====z====|=======z=|======z==|====z====| ========|
A | 0 I 1138 | 1936 | 01 0| 0 | 3074 |
B | 1531 | 262 | 1042 | 01 01 01 2835 |

TABLE II. LIFE CYCLE COST COMPARISON (ACTUAL NET PW VALUES)*

++ INCLUDES PRE-BOD COSTS, IF ANY

49

09:54:28




LCCID 1.035 DATE/TIME: 11-22-85 09:54:28
PROJECT NO., FY, & TITLE: P00OO Fy 93 HEAT RECOVERY INCINERATOR
INSTALLATION & LOCATION: US MILITARY ACADEMY NEW YORK

DESIGN FEATURE: ALTERNATIVE EVALUATION

NAME OF DESIGNER: GRIGGS

SUMMARY REPORT

| INITIAL | {RECURNG | MAJOR |OTH O&M |DISPOSAL| | I !
ALTI|INVEST- | ENERGY IM&R & |REPAIR &|COSTS & | COSTS | | ! |
| MENT | |CUSTODL |REPLACE-{ I OR !} TOTAL | SIR | DPP |
ID. | | CosTs | | MENT IMONETARY | RETENTN | | | |
|COSTS++ | I COSTS | COSTS |BENEFITS| VALUE | | | !

A BASELINE ALTERNATIVE: ALTERNATIVE LOWEST IN INITIAL INVESTMENT COST
B ! 1531 | ~-876 | -£94 | C | 0 01 =239 | 1.2 1 12 |

TABLE III.? INCREMENTAL LIFE CYCLE COSTS* (RELATIVE TO BASELINE)

++ INCLUDES PRE-BOD COSTS, IF ANY

*NET PW EQUIVALENTS ON SEP89; IN 10**3 DOLLARS; IN CONSTANT SEP89 DOLIARS
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Session Number: 1

{ INSTALLATION NAME: US Military Academy

| REGION: 2 !
| WASTE TYPE: 2 |
| HEAT CONTENT: 4500 |
| *WASTE QUANTITY: 115 tpd (7 day) |
| DAYS/WEEK: 7 |
| SHIFTS/DAY: 3 |
| LANDFILL LIFE: 15 vyears 1
| LANDFILL REPLACEMENT COST: $0 |
| *LANDFILL COSTS: $50.00/ton |
| FUEL TYPE: residual oil |
| *FUEL COSTS: $0.55/gallons !
| AUXILIARY FUEL TYPE: natural gas |
| AUXILIARY FUEL COSTS: $3.80/Kcuft ]
| *ELECTRICITY COSTS: 9.0 /KWh |

* Value given differs significantly from the table value.
** NOTE: MBtu means MILLIONS of Btu’s.

ITONS PER 7 DAY WEEK OF WASTE: 805 tons/week |
{ INDIVIDUAL INCINERATOR CAPACITY: 40 tons |
INUMBER OF INCINERATORS REQUIRED: 4 |
JTOTAL FACILITY CAPACITY: 160 tons/day |
ICAPITAL COSTS: 544,957 /ton |
JAPC CAPITAL COST: $5,553/ton [
{HRI CONSTRUCTION COSTS: $8,081, 452 |
|O&M COSTS: $27/ton |
|HRI O&M COSTS: $1,122,658/year |
|LANDFILL SAVINGS: $1,002,547/year |
[HEAT PRODUCTION: 193,578 MBtu/yr |
|FUEL COSTS: $3.67/MBtu |
{AUXILIARY FUEL COST: $3.69/MBtu ]
|ELECTRICITY COST: $26.37/MBtu |
| ENERGY RECOVERY FACTOR: 80.0% |
INUMBER OF HUURS OPERATIONAL: 168 hours/week!
INUMBER OF MBtu OF FUEL NEEDED PER TON OF WASTE BURNED: 0.249 MBtu/ton |
|GROSS FUEL SAVINGS: $889,067.69/yr |
| YEARLY AUXILIARY FUEL COSTS: $38,387.14/yxr |
}YEARLY AUXILIARY FUEL QUANTITY: 10,415 MBtu/yrl
|YEARLY ELECTRICITY COSTS: $210,380.02/yr|
|YEARLY ELECTRICITY QUANTITY: 7,978 MBtu/yrli
I{NET FUEL SAVINGS: $640,301/yx |

** NOTE: MBtu means MILLIONS of Btu’s.
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|
|Total Amount of Steam Produced: 193,578 MBtu/year |
| |
IYearly Amount of Steam Produced: 193,577,520 lb/year |
IDaily Amount of Steam Produced: 531,806 lb/day ]
|Hourly Amount of Steam Produced: 22,159 lb/hour |

|

I
lAuxiliary Fuel Type: natural gas |
I |
|Fuel Requirements: 10,415 MBtu/year !
| |
IYearly: 10,102 Kcuft/year }
|Daily: 27.75 Kcuft/day |
|Hourly: 1.16 Kcuft/hour |

I

iIncinerator Operation: 7 days/week
| 3 shifts/day
1

IDaily Operation: 24 hours/day
|Yearly Operation: 8736 hours/year
I

|IEffective Steaming Time: 24 hours/day

I
i
|
|
!
|Weekly Operation: 168 hours/week |
|
|
l
!

i !
ITotal Weight Disposed: 41,860 tons/year |
| 805 tons/week |
| 115 tons/day |
i
|
i

|Total Volume Disposed: 177,185 cuy/year

fDisplaced Fuel Type: residual oil
|
| Amount Displaced: 241,972 MBtu/year

1 1,616,487 gallons/year
| 4,441 gallons/day

| 185.04 gallons/hour

!

** NOTE: MBtu means MILLIONS of Btu's.
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LCCID 1.035
PROJECT NO.,

CRITERIA REFERENCE:FEDS/A-94

ALTERNATIVES ANALYZED
ALTI
ID. | DESCRIPTION/TITLE
=== I -
A | LANDFILL
B { HRI
TABLE I.

FY, & TITLE: P0OO

SUMMARY REPORT

DISCOUNT RATE:

KEY DATA FOR ECONOMIC RANKING PURPOSES

++ INCLUDES PRE-~BOD COSTS,

| INITIAL
ALT| INVEST~

| MENT
ID. |

|COSTS++

TABLE II.

}|DISPOSAL/|

| RECURNG
IM&R &
| CUSTODL
|

5387

LIFE CYCLE COST COMPARISON (ACTUAL NET PW VALUES)™*

++ INCLUDES PRE-BOD COSTS,

DATE/TIME:
HEAT RECOVERY INCINERATOR
INSTAL.LATION & LOCATION: US MILITARY ACADEMY
DESIGN FEATURE: ALTERNATIVE EVALUATION
NAME OF DESIGNER: GRIGGS

(Army TM 5-802-1,

AVG. ANNUAL
ENERGY USE
(10**6 BTUS

($ X 10**3)

($ X 10**3)

IREPAIR &|COSTS &
I|REPLACE-

|{MONETARY | RETENTN
| BENEFITS| VALUE




LCCID 1.035 DATE/TIME: 10-03-89 10:58:45
PROJECT NO., FY, & TITLE: P00O FY 93 HEAT RECOVERY INCINERATOR
INSTALLATION & LOCATION: US MILITARY ACADEMY NEW YORK

DESIGN FEATURE: ALTERNATIVE EVALUATION

NAME OF DESIGNER: GRIGGS

SUMMARY REPORT

JINITIAL | IRECURNG | MAJOR |OTH O&M {DISPOSALI | | |
ALT|INVEST- | ENERGY |M&R & |REPAIR &|COSTS & | COSTS | 1 | 1
{ MENT | |CUSTODL |REPLACE- | | OR | TOTAL | SIR | DPP |
ID.| | CosSTS | | MENT IMONETARY | RETENTN | | [ |
{COSTS++ | I COSTS | COSTS |IBENEFITS! VALUE | ! | |

| | |

A BASELINE ALTERNATIVE: ALTERNATIVE LOWEST IN INITIAL INVESTMENT COST

B | 5347 1 -5403 | 577 | 0 | 0 i 0 i 520 I .9 | >99 |

TABLE III.A INCREMENTAL LIFE CYCLE COSTS* (RELATIVE TO BASELINE)

++ INCLUDES PRE-BOD COSTS, IF ANY

*NET PW EQUIVALENTS ON SEP89; IN 10**3 DOLLARS; IN CONSTANT SEP89 DOLLARS




Session Number: 1

| INSTALLATION NAME: US Military Academy |
{ REGION: 2 !
| WASTE TYPE: 2 I
| HEAT CONTENT: 4500 !
| *WASTE QUANTITY: 115 tpd (7 day) |
| DAYS/WEEK: 7 |
| SHIFTS/DAY: 3 {
| LANDFILL LIFE: 15 vyears |
| LANDFILL REPLACEMENT COST: $0 !
| *LANDFILL COSTS: $100.00/ton i
| FUEL TYPE: residual oil |
| *FUEL COSTS: $0.55/gallons |
| AUXILIARY FUEL TYPE: natural gas |
| AUXILIARY FUEL COSTS: $3.80/Kcuft 1
| *ELECTRICITY COSTS: 9.0 /KWh |

* Value given differs significantly from the table value.
** NOTE: MBtu means MILLIONS of Btu’s.

|TONS PER 7 DAY WEEK OF WASTE: 805 tons/week |
| INDIVIDUAL INCINERATOR CAPACITY: 40 tons |
INUMBER OF INCINERATORS REQUIRED: 4 |
|TOTAL FACILITY CAPACITY: 160 tons/day |
|CAPITAL COSTS: $44,957 /ton |
{APC CAPITAL COST: $5,553/ton ]
|HRI CONSTRUCTION COSTS: $8,081,452 i
|O&M COSTS: $27/ton |
|HRI O&M COSTS: $1,122,658/year |
| LANDFILL SAVINGS: $2,005,094/year |
|HEAT PRODUCTION: 193,578 MBtu/yr |
|FUEL COSTS: $3.67/MBtu |
AUXILIARY FUEL COST: $3.69/MBtu |
|ELECTRICITY COST: $26.37/MBtu |
| ENERGY RECOVERY FACTOR: 80.0% |
INUMBER OF HOURS OPERATIONAL: 168 hours/week|
JNUMBER OF MBtu OF FUEL NEEDED PER TON OF WASTE BURNED: 0.249 MBtu/ton |
IGROSS FUEL SAVINGS: $889,067.69/yr |
|YEARLY AUXILIARY FUEL COSTS: $38,387.14/yr |
|YEARLY AUXILIARY FUEL QUANTITY: 10,415 MBtu/yri
|YEARLY ELECTRICITY COSTS: $210,380.02/yr|
IYEARLY ELECTRICITY QUANTITY: 7,978 MBtu/yrl
INET FUEL SAVINGS: $640,301/yx |

** NOTE: MBtu means MILLIONS of Btu’'s.

55




|
ITotal Amount of Steam Produced: 193,578 MBtu/year
J |
|Yearly Amount of Steam Produced: 193,577,520 lb/year |
|Daily Amount of Steam Produced: 531,806 lb/day |
JHourly Amount of Steam Produced: 22,159 lb/hour 1
|

f
JAuxiliary Fuel Type: natural gas |
! !
{Fuel Requirements: 10,415 MBtu/year i
| |
|Yearly: 10,102 Kcuft/year |
IDaily: 27.75 Kcuft/day !
|Hourly: 1.16 Kcuft/hour {

|

!
|Incinerator Operation: 7 days/week |
| 3 shifts/day !
! ]
IDaily Operation: 24 hours/day |

|

I

{

I

}

jWeekly Operation: 168 hours/week
|IYearly Operation: 8736 hours/year
!

|Effective Steaming Time: 24 hours/day

(
|Total Weight Disposed: 41,860 tons/year |
| 805 tons/week |
! 115 tons/day |
1
|
|

|Total Volume Disposed: 177,185 cuy/year

|Displaced Fuel Type: residual oil
|
|Amount Displaced: 241,972 MBtu/year

i 1,616,487 gallons/year
| 4,441 gallons/day

] 185.04 gallons/hour
1

** NOTE: MBtu means MILLIONS of Btu’s.
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LCCID 1.035 DATE/TIME: 10-03-83 11:02:52
PROJECT NO., FY, & TITLE: P000O FY 93 HEAT RECOVERY INCINERATOR
INSTALLATION & LOCATION: US MILITARY ACADEMY NEW YORK

DESIGN FEATURE: ALTERNATIVE EVALUATION

NAME OF DESIGNER: GRIGGS

SUMMARY REPORT

CRITERIA REFERENCE:FEDS/A-94 (Army TM 5-802-1, Para. 2-2,5&6)

DISCOUNT RATE: 10%

] | |
===z s=====z===s===Sz==zz=====x=| LCccC | INITIAL | AVG. ANNUAL |
ALT| | (NET PW) | COSTS++ | ENERGY USE ]
ID. 1 DESCRIPTION/TITLE 1(S$ X 10**3) |($ X 10**3)|(10**6 BTUS )
A | LANDFILL | 16047 | 0 | 241972 |
B | HRI } 11757 | 5347 | 7978 |
TABLE I. KEY DATA FOR ECONOMIC RANKING PURPOSES
++ INCLUDES PRE-BOD COSTS, IF ANY
JINITIAL | JRECURNG | MAJOR |OTH O&M |DISPOSALI| |
ALT|INVEST~ | ENERGY IM&R & [REPAIR &|COSTS & | COSTS | |
| MENT | |CUSTODL |REPLACE- | | OR | TOTAL |
ID. | | COsSTs | | MENT |MONETARY | RETENTN | |
ICOSTS++ | | COSTS | COSTS |IBENEFITS| VALUE | |
=== |======x=|===s====|=z==s===zs=|======== | ===x=====|==z===== | ==z=====|
A | (U 6426 | 9621 | (U 01 0 | 16047 |
B | 5347 | 1022 | 5387 | 0 | 0 | 0 1 11757 |

TABLE II. LIFE CYCLE COST COMPARISON (ACTUAL NET PW VALUES)*

++ INCLUDES PRE-BOD COSTS, IF ANY
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LCCID 1.035 DATE/TIME: 10-03-89 11:02:52
PROJECT NO., FY, & TITLE: P00O FY 93 HEAT RECOVERY INCINERATOR
INSTALLATION & LOCATION: US MILITARY ACADEMY NEW YORK

DESIGN FEATURE: ALTERNATIVE EVALUATION

NAME OF DESIGNER: GRIGGS

SUMMARY REPORT

| INITIAL | IRECURNG | MAJOR |OTH O&M |DISPOSALI| i i |
ALT{INVEST- | ENERGY |M&R & |REPAIR &|COSTS & | COSTS | ] ! !
| MENT | |CUSTODL |REPLACE-| I OR | TOTAL | SIR | DPP |
ID.| | COSTS | | MENT IMONETARY | RETENTN | 1 ] !
JCOSTS++ | | COSTS | COSTS |IBENEFITS| VALUE | | | |

| | |

A BASELINE ALTERNATIVE: ALTERNATIVE LOWEST IN INITIAL INVESTMENT COST

B | 5347 | -5403 | -4234 | 01 01 01 -4290 | 1.8 | 6 |

TABLE III.A INCREMENTAL LIFE CYCLE COSTS* (RELATIVE TO BASELINE)

++ INCLUDES PRE-BOD COSTS, IF ANY

*NET PW EQUIVALENTS ON SEP89; IN 10**3 DOLLARS; IN CONSTANT SEP89 DOLLARS
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APPENDIX B: Letters of Interest From Potential Third ksr:, Contractors

ARR

AMERICAN RESOURCE R0 By Sl €1
RECOVERY 414-278-6010

Fax 414-278-8508

October 12, 1989

Ken Griaas

USA CERL

P.0. Box 4005
Champaiagn. IL 61824

Re: Waste Incineration; US Military Academy
Dear Mr. Grigas:

I appreciate you sending me jyour analysis regarding wacte
processing at the US Military Academy. As we discussed on the
rhone. American Resource Recovery (APR) has the capabilities to
design, construct, own and operate municipal and hospital waste
incinerator facilities with energy recovery. Our systems range
in size from 20 TPD through 400 TPD. The type of technolgy we
select is dependent upon specific project requirements,.

Air pollution control equipment is selected on the basis of the
requirements of the state in which the facility is to be
constructed. ARR remains flexible in tailoring its services to
meet the requirements of each individual client.

After reviewing your information, we believe the projected
disposal fees would allow for a viable waste-to-energy
incinerator facility to serve the needs of the US Hilitatry
Academy, Hhether tfthe facility would be sized to handle the
campus or, additionally process waste from surrounding
communities, is a determination to be made by your group. 1f
the plant were sized to handle only the campus, we believe it
would be to the Army's advantage to consider processing the
infectious waste generated from the Academy's hospital. This
waste, in particular, is going to see rapidly increasing
tipping fees because of the lack of proper dicsposal facilities.
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ARR is definitely interested in proposing on this project. He
are willing to provide ycu with any infermation you may need in
determining the most cost effective and environmentally cound
met hod of disposing of this wacte.

Very truly yours,
AMERICAM PRESCURCE RECOVEPY

aﬁd«//(/mmv

Daniel E. Harren
Vice Precident

DEW/da
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RERTY AT RECOVERY PP,

November 27, 1889

Mr. Ken Griggs

USACE CERL

P.O. Box 4005

Champaign, 1llinois 61820

Dear Ken:

Fursuant to our telephone conversation of this date, please be

advise¢ that Harbert/Triga Resource Recovery is most interested
in develoring a Total Urban Recovery Facility (T.U.R.F.) st the
West Point Military Reservation.

Harbert/Triga 1s a partnership of Paris based Triga/SI1TA and
U.S. based Harbert International. SITA is the leading waste
management company in Europe with 70 years of experience in over
120 waste disposal facilities, including materials separation
and recovery, composting and incineration. Triga is currently
operating 52 plants that prccess over 13,000 TPD of municipal
solid waste (MSW).

Triga/SITA is part of the Lyonnaise des Eaux Group, which is one
of Europe’s largest municipal services contractors that employs

over 35,000 people worldwide and has annual revenues in excess of
$3 billion.

Harbert International, founded in 1949 and still privately held,
is one of the financially strongest full service engineering,
construction/develorment firms in the United States. Over the
past forty years, Harbert has designed, constructed, owned and
operated energy related projects around the globe. Harbert
employs over 4000 people worldwide and has annual revenues of
$300-400 million.

Barbert/Triga is currently building the world’s first fully
integrated resource recovery facility in Bayonne-Anglet-Biarritz,
France. The B.A.B. Project will ipnclude state-of-the-art front
end materials separation/recovery, composting, Ilncineration and
energy recovery systems. With an overall processing capaclity of
200 TPD of MSW, 26 TFPD of sewage sludge and 15 TPD of infectious
medical waste, this project makes maximum use of resource
recovery while incinerating only 205% of its throughput.
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Enclosed for your reference are several brochures highlighting
Barbert/Triga's extensive experience and capabilities in the
resource recovery industry. Also enclosed, is & 10 minute video
which describes H/T’s TURF approach that would be utilized for
the West Foint Resource Recovery Project.

We look forward to the opportunity of meeting with you in the
near future to discuss your project development interests Iin more
detall and how Barbert/Triga can a=sist vou in these future
endeavors.

Sincerely,

HARBERT/TRIGA RESOURCE RECOVERY

CAA ‘m
il £ P
Robert E. Brown
Marketing Representative

REB:Encls.
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