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ARMY RECYCLI NG LESSONS LEARNED
1. Purpose. The purpose of this report is to provide |essons
| earned fromArnmy recycling efforts.

2. Applicability. This PWB applies to all US. Arny facilities
engi neering activities.

3. References.

a. AR 420-49-02, Facilities Engineering Uility Services, 28
May 1997.

b. PWB 420-49-07, Solid Waste Options, 19 Novenber 1996.

c. PWB 420-46-13, Installation Recycling Guide, 15 July
2000.

d. PWB 420-46-14, Installation Conposting Guide, 1 March
1999.
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e. Ofice Waste Reduction Methods at Arny Installations,
SFI M AEC- TR- 94063 (U. S. Arny Environnental Center [USAEC,
August 1994).

f. Waste Reduction Methods for Food Service Personnel at
Arny Installations, SFIMAEC TR 94064 (U.S. Arny Environnent al
Center [USAEC], August 1994).

g. Concepts for Reuse and Recycling of Construction and
Denolition Waste, TR 99-58 (U.S. Arny Construction Engi neering
Research Laboratory, June 1999).

4. Discussion.

a. AR 420-49 contains criteria for solid (nonhazardous)
wast e managenent includi ng source reduction, re-use, recycling,
conposting, collection, transport, storage, and treatnent of
solid waste.

b. Recycling -- including conposting -- is a solid waste
managenent option that can save energy and natural resources,
reduce the depletion of landfill space, provide useful products,
and generate econom c benefits. The first steps in recycling
i nclude the separation and col |l ection of post-consuner
materials. However, these are only the first steps. Post-
consuner materials nust al so be reprocessed or renmanufactured.
More inportantly, only when the materials are purchased and
reused is the recycling | oop conplete.

c. Appendix Ato this PWB summari zes | essons learned in
establ i shing successful recycling prograns on Arny
installations. "Lessons |earned" include:

i. A description of recycling concepts and the
conponents of a good recycling program

ii. A summary or resources available to installations
seeking to establish or inprove a recycling program

iiti. Areview of achievenents of currently operating,
effective installation recycling prograns.
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5. Points of Contact. HQUSACE is the proponent for this
docunent. The POC at USACE is M. Ml colmE. MLeod, CEMP-RI,
202-761- 0206, or e-nmil: mal col me. ntl eod@sace. arny. m | .

Questions and/or comments regarding this subject should be
directed to the technical PCC

U.S. Arny Engi neer Research and Devel opnent Center
Construction Engi neering Research Laboratory

ATTN. CEERD-CN-E (Stephen D. Cosper)

2902 Newmark Drive

Chanpaign, IL 61822-1072

Tel . (217) 398-5569

FAX: (217) 373-3430

e-mail: cosper @ecer.arny. ml

FOR THE COMVANDER:

DW GHT A. BERANEK, P.E

Chi ef , Engi neering and
Construction D vision

Directorate of Cvil Wrks

D7 0 Gouni 2
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APPENDI X A

Arny Recycling Lessons Learned

1. Background.
| “'lllll|"r
a. Recycling alone cannot solve an installation's nunici pal
solid waste problem but it can elimnate a significant portion
of the waste stream reducing disposal in landfills or
incineration facilities. Because dozens of recycling options
are avail able, recycling program devel opnent requires strategic
pl anni ng. Recycling prograns nust be designed with the

flexibility to handl e market fluctuations and the
unpredictability of demand.

b. Conposting is an increasingly popular nunicipal waste
managenent alternative as installations | ook for new ways to
handl e | arge anobunts of organic waste that otherw se would be
landfilled. Landscape waste, including | eaves, grass clippings,
and woody materials may conprise 15 to 25 percent of an
installation's annual waste stream depending on geography and
season. Large quantities of conpostable materials, along with
their natural segregation fromother solid waste, nmake
conposting a good objective for landfill diversion efforts.
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2. Army Recycling Program
Overview.

Arny recycling progranms are

i nprovi ng each year. FEfforts
to divert conponents of the
MSW stream are becom ng nore
successful; however, there is
al ways room for inprovenent
and new i deas.

3. Summary of Lessons
Learned.

Each Arny recycling program
has its unique set of

probl ens. However, common
probl ens appear at nmany
installations. Sone of the
maj or i nprovenents recomrended
within Arny recycling prograns
i ncl ude the follow ng:

a. Integrate recycling with other waste managenent opti ons.

Best Option

WV

WWorst Option

Source
Reduction

Recyclef
Compost

Incineration

b. Standardi ze accounting procedures.

c. Inprove collection and recovery of

d. Cose the loop: buy recycled products,
others to buy recycl ed products.

recycl able materi al s.

and encour age
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e. Increase use of source reduction concepts: use your
buyi ng power (and encourage others) to demand products that
create | ess waste.

f. Reap your potential profits through effective marketing
of recycl abl es.

g. Collection contracting. Maxinm ze systemefficiency and
cost effectiveness.

h. Find alternative uses for Construction and Denolition
(C&D) material s.

4. Lessons Learned.

a. Integrate recycling with other waste management options.

i. Installation personnel and environmental nmanagers are
responsi bl e for the planning and managenent of recycling
prograns. These responsibilities include: integrated solid
wast e managenent; market analysis for recycl abl es; designing
site | ayouts; determ ning equipnment and processi ng needs,
tracki ng progress, and | ooking ahead for areas of inprovenent.

I n many cases, resource and | abor constraints exist, making it
even nore difficult to fulfill these responsibilities.

ii. Installations are encouraged to take an integrated
approach to solid waste managenent, and to consider the
potential effects each managenent option wll have on anot her.
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For instance, if recycling prograns are not integrated with
ot her solid waste managenent options, tinme, resources, and
dol | ars can be wast ed.

iii. One method for conducting prelimnary integrated
solid waste managenent planning is with the use of Solid Waste
Options (PWB 420-49-07, 19 Novenber 1996), a conputerized
pl anning tool for solid waste planners. SWQOptions is an
i nteractive managenent plan optim zati on system devel oped by the
U.S. Environnental Protection Agency (USEPA) with the assistance
of the U S. Arny Construction Engi neering Research Laboratory
(CERL). This software tool provides mlitary installations with
a nethod for developing prelimnary integrated solid waste
managenent planning that mnimze cost and naxi mze | andfill
di version. The user of SWQOptions needs little prior waste
managenent experience or conputer experience. User-friendly
menus and data screens pronpt the user at each step (for
addi tional information, see Public Wrks Technical Bulletin 420-
49-07, Solid Waste Options).

iv. Recycling prograns vary greatly, as can the anount

of materials renoved fromthe waste stream |In the nore
conprehensi ve recycling prograns, significant quantities of
waste can be diverted fromultimte disposal. Recycling is,
therefore, one of the first options selected by Arny
installations faced with an inpending landfill capacity
shortfall.

V. Wast e conmbustion is an end-of -pipe solution to
wast e managenent via the reduction of waste vol unes di sposed of
inlandfills. The reduction, reuse, or recycling of waste is
the preferred front-end solution to the waste managenent
problem Despite historical tension between supporters of the
two options, recycling can have a beneficial inpact on waste-to-
energy facilities. Recycling prograns can reduce the overal
waste stream which neans a smaller capacity waste conbustion
facility and |l ower capital and operating costs. |In addition,
recycling can have a direct effect on the environnental inpact
of munici pal waste conbustion. Air em ssions and waste
conmbustion ash are the main environmental concerns at these
facilities. Mny of these potential problemmaterials (e.g.,
autonotive batteries, steel cans, electronics equipnment, and
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whi te goods) can be renoved fromthe nunicipal waste conbustion
f eedst ock t hrough recycling prograns.

vi. Recycling can al so have a positive inpact on
conposting operations. Like conbustion facilities, recycling
can renmove harnful constituents (e.g., nmetals) fromthe material
to be conposted. |In fact, even with the use of high-end conpost
systens, tests have shown that nmany comon recycl able material s
are non-conpostable and are actually contam nants in the conpost
pr oduct .

vii. Fort Rley, KS, for exanple, has devel oped a
conprehensi ve recycling programthat is not only cost effective,
but has al so been recogni zed as one of the prem er recycling
prograns in the State. The recycling programat Fort Rl ey,

i ncorporates traditional recyclables, conposting, hazardous
mat eri als coll ection, education, and a partnership with the host
comunity.

b. Standardize accounting procedures. Accounting procedures
vary between Arny installation, making it nearly inpossible to
conpare program successes across installations. For MACOMWS,
this poses a significant problemwhen attenpting to track
installation recycling progress. For installation personnel,
the lack of standard accounting procedures, even at the
installation level, nmakes it very difficult to track progress
and inpact. There is a significant need for standardized
accounting procedures for the tracking of recycl abl es revenues
generated through direct sales and sales via the Defense
Reutilization and Managenent Services (DRMD). The use of the
Def ense Environnental Security Corporate |Information Managenent
(DESCIM Solid Waste Annual Reporting Software (SWARS) wil |
assi st in standardi zing how installations account for their
recycling efforts. An updated version of SWARS for Depart nent
of Defense (DOD) was devel oped fromthe original Navy nodel, and
is being inplenented by the Arny.

c. Improve collection and recovery for recyclable materials.

i. For nost Arny installations, collecting runicipal
solid waste (MSW is not a new activity. Like the other areas
of MSW managenent, however, it is an area undergoing rapid
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changes. Reeval uation and even redesign of the collection
systemor collection contracts nmay be necessary.

ii. Collection prograns are often the nost costly
conponent of the installation waste managenent systeny proper
col l ection system desi gn and nanagenent can result in
significant cost savings. One of the nmgjor planning decisions
is whether the collection system or portions of the system
shoul d be operated in-house or contracted to private collection
servi ces.

iii. The standardi zation of collection procedures can
provi de substantial benefits to the entire MSW nmanagenent
system A standardi zed coll ection systemcan offer several
advantages: flexibility; economes of scale (i.e., financing,
equi pnent purchases, market devel opnent); and the ability to try
new t echnol ogi es and/or prograns in a systemwhere all other
factors can be held constant.

iv. At Fort Canpbell, KY, for exanple, two SW
conveni ence centers were established on post for the collection
of SWand segregation of recyclables fromthe waste streans.
The conveni ence centers were established for two principal
reasons: to provide managed SWdisposal for mlitary units
during and returning fromfield training exercises, and to
provide mlitary famly housing units with an outlet for
recycl ables. Since the program s inception in 1990, the
conveni ence centers have diverted 660 tons of SWinto
recycl abl es.

v. At Fort Carson, CO the recycle center purchased
eight, 30-cu yd roll-off containers for use in the notorpool
areas. This initiative enabled units to collect consuner
recycl able materials (cardboard, cans, etc.) within their areas.
The total cost of $40K has a projected payback of less than 1
year .

d. Close the loop: buy and encourage the use of recycled
products.

i On 20 April 1994, the USEPA proposed a
Conpr ehensi ve Procurenent Cuideline that, when finalized, would
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designate itens that are or can be nmade with recovered naterials
(cf. htFp://mmlepa.gov/cpg/) The itens arranged i nto product
categories are:

(1) Vehicular Products

(2) Reclainmed engine cool ants

(3) Construction Products

(4) Structural fiberboard

(5) Lam nated paperboard

(6) Plastic pipe and fittings

(7) GCeotextiles

(8) Cenent/concrete containing ground granul at ed
bl ast furnace sl ag Carpet

(9) Floor tiles

(10) Patio bl ocks

(11) Transportation Products
(12) Traffic barricades

(13) Traffic cones

(14) Park and Recreation Products
(15) Playground Surfaces
(16) Running Tracks

(17) Landscapi ng Products
(18) Hydraulic Milch

(19) Yard Trinmm ngs Conpost

(20) Non- Paper O fice Products
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(21) Ofice recycling containers
(22) Ofice waste receptacles

(23) Plastic desktop accessories
(24) Remanufactured toner cartridges
(25) Binders

(26) Plastic Trash Bags.

i1. Tobyhanna Arny Depot, PA, for exanple, helps inprove
its demand for recyclable materials by purchasing |etterhead,
copy paper, tablet paper, adding machi ne tape, and corrugated
cardboard that is manufactured with 50 percent total recycled
content, of which 20 percent is post consunmer. The custodial
contractor also participates by purchasing all hand towels and
ti ssues manufactured of 100 percent recycled content, of which
50 percent is post consuner. The depot also recycles coal fly
ash generated at its Main Boiler Plant by using the alkaline fly
ash to neutralize coal mne refuse, thereby preventing acid m ne
drai nage. The depot realizes disposal cost avoi dance of $25, 000
per year for the 998 Ib of fly ash generated each year.

e. Increase use of source reduction concepts: use your
installation buying power.

i. Source reduction, the highest goal in the solid waste

managenent hierarchy -- reduce, reuse, recycle -- should be the
focal point of every government procurenent program However,
t he concept of buying for source reduction is still far |ess

devel oped than the concept of buying recycled products.

Al t hough recycling rightly questions and changes how products
are manufactured, it is not designed to question why they are
produced. Source reduction asks these questions: Do we need
this? If we do, can it be produced with fewer resources, take
up | ess space, make a lighter environmental inpact? U S. Arny
Envi ronnental Center panphlets SFI M AEC- TR-94063 and SFI M AEC-
TR-94064 outline a nunmber of ways Arny installations can reduce
of fice and food service waste.
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ii. A "source reduction product” can be defined as "a
product that results in a net reduction in the generation of
waste conpared to the previous or alternate version and incl uded
durabl e, reusable, and manufactured products; products with no,
or reduced, toxic constituents; and products nmarketed wth no,
or reduced, packaging." For exanple, to ELI M NATE (the overuse
of paper):

(1) Use conputers nore to reduce paper use.

(2) Use bulletin boards and routing slips, share
frequently used products, maintain central filing systens and
libraries to discourage duplicate files and publications..

(3) Do without when it nmakes sense: elimnate fax
cover sheets or use fax | abels.

(4) Update mailing and distribution Iists and
el i mnate outdated information.

i1i. To REDUCE, think "m nimuminpact"” when ordering
equi pnent or designing processes:

(1) Use rechargeable batteries.
(2) Use fluorescent or sodiumlights.

(3) Use copiers that can easily and efficiently
dupl ex.

(4) Use plain paper faxes.
(5 Use interoffice envel opes.

(6) Use bulk containers of commonly purchased
supplies to mnimze discard of unneeded packagi ng.

(7) Use permanent plantings for |andscaping.
(8) Use mul ching-type | awn nowers.

iv. To REUSE
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(1) Use labels to extend product life (e.g., on
bi nders, file boxes, interoffice envel opes).

(2) Return excess or reusable supplies to a central
supply cabinet for use by others.

(3) Focus on equi pment mai ntenance and repair to
extend machine life and to avoid premature catastrophic failure
and repl acenent.

(4) Use salvage operations. Shop warehouses first
before ordering new itenms and send your own usabl e discards to
reuse centers.

(5) Sell what you can (e.g., steel drums) to
recondi ti oners.

(6) Use waste exchanges, particularly if you have
excess or unusual products.

(7) Investigate direct donation prograns that give
what you cannot sell to charitable organizations and school s.

(8) Consolidate and use products conpletely.
(9) Use paper w sely.

(10) Use trashcan liners until dirty rather than
di sposing every time trashcans are enpti ed.

(11) Conbine | eftover amounts of oil and |ubricants
rat her than disposing; use a dispenser with a spigot if an
opened product needs to be protected.

(12) Save blank | abels frompre-printed sets for other
uses. Print directly onto envel opes.

(13) Buy recycled products.

(14) Use binders with refillable | abel pockets or
reusabl e | abel s.
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(15) Install cloth roll towels in restroom di spenser
systens. (They can be reused nore than 100 tinmes before being
made into rags.)

(16) Use reusable air filters in heating, ventilation,
and air-conditioning (HV/AC) systens and for autonotive use.

(17) Use refillable pens, pencils, and erasable wall
cal endars.

(18) Use refillable ink-jet print cartridges.
f. Reap your potential profits: use resale options.

i. The majority of Arny installations currently use the

services of a DRMO for the sale of recyclables. 1In the |ast few
years, the DOD has recogni zed and encouraged the growh of
recycling at all installations and supports practices increasing

recycling rates. DOD concurs that greater profitability, true
mar ket val ue, and nore i medi ate proceeds nay be obtained from
recycling when installations have the authority to directly sel
their recyclable comoditi es.

ii. Under the Conbined Services Interim Quidance for
Direct Sal es of Recycl ables, MACOM Conmanders are authorized to
directly sell qualified recyclable materials and nmay further
del egate this authority to installation commanders. Personnel
desi gnated to conduct direct sales shall have experience,
know edge, and/or training in Federal contracting procedures and
in the disposal of governnent property. Installations may
continue to use the local DRMO to market their recycl ables. The
decision to use the DRMO or sell directly shall be docunented
and include a conparison of alternative sources.

g. Collection Contracting.

i. Many Arny installations contract waste and
recycl able material collection. Two out of three installations
pay for services that exceed their needs. For exanple, nost
collection contracts are witten for peak m ssion capacity. In
sone cases, the installations are additionally constrained to a
5+ year collection contract.
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ii. It isin every installation's interest to make its
system nore efficient and cost effective. |In nbst cases,
col l ection contractual agreenents can be inproved to
significantly inpact effectiveness, efficiency, and cost.

Modi fications and i nprovenents to existing contracts can be
negoti ated. Specifically, where the installation mssion has
decreased significantly (and where the anount of waste generated
has been reduced), the collection contract should be revi ewed
annual ly and (if necessary) nodified to reflect current
condi ti ons.

iii. In drawing up new contracts, flexibility should be
a first priority. Installations need to ensure that m ssion
readi ness is not conprom sed, while at the sane tine, that they
pay only for the services they receive.

h. Find alternative uses for C&D materials.

i. The Arny engages in a great nunmber of construction,
renovation, and denolition projects across the nation. A
significant anmount of debris resulting fromthese activities,

i ncl udi ng concrete, wood, and netals is currently disposed of in
landfills. Landfilling this debris results in a |large | oss of
natural resources and an increasingly expensive problemfor
solid waste managers. The problemis wi despread in landfills

t hroughout the United States. C&D waste accounts for an
estimated 15 to 30 percent of the nunicipal solid waste (MSW
stream

ii. Afewinstallations have been successful in
diverting a portion of their C& waste streamthrough i nnovative
strategies. The U S. Arny has docunented successful efforts at
bui |l di ng sal vage at Fort McCoy, W, and Fort Od, CA (USACERL
June 1999). Such strategies include: donation of buildings to
| ocal community groups and organi zations; or sale of buildings
to private parties with the stipulation that the buyer is
responsi ble for renoving the building within a set period of
time. Noting these resourceful efforts to reduce the C& waste
streamfromlandfills, nore installations need to explore
alternatives for use, reuse, and recycling of C& waste.
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i1i. Wastes typically generated by denolition activities
i ncl ude:

(1) Al um num

(2) Copper.

(3) Tile.

(4) Iron and steel.
(5) Wood.

(6) Plastic.

(7) Roofing materials.
(8) Concrete.

(9) Asphalt.

(10) Brick and bl ock.
(11) Insul ation.

(12) d ass.

(13) Lead pi pes.

(14) Reuse of materials that normally woul d be
consi dered rubble can not only reduce di sposal costs at the
denolition site, but also reduce material costs at the
construction site where they are used. |Inspect the site before
denolition begins and list nmaterials that should be saved. Then
sel ect denmolition nmethods and procedures that wll pronote
reuse. Denolition itens that can be readily reused include:
bri cks and bl ocks, doors and w ndows, plunbing fixtures and
pi pes, and electric fixtures and wring.

iv. Recycling is the use, reuse, or reclamation of a

waste after it has been generated. Exanples of opportunities
for recycling denolition waste include:

A-13
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(1) Creating nmulch or chips fromwod, or using wood
as a fuel.

(2) Recycling all glass and plastic.

(3) Rejuvenating old asphalt. A new asphalt m xture
can contain up to 30 percent of asphalt mlled fromroad
constructi on.

(4) Rejuvenating existing asphalt by heating
pavenent, injecting petroleumdistillates, grinding, mxing, and
rerolling in a single-step process.

(5) Crushing old concrete and using it as an
aggregate or a base material.

(6) Separating reinforcenent steel with magnets for
sale as scrap netal.

(7) Renoving and recycling all nmetal before
denolition, including alum num siding, steel pipes, copper
pi pes, and cast iron bathtubs.

v. Use avail abl e outside sources of information.

(1) Much useful information is available through the
Wrld Wde Wb. Recycling information, fact sheets, case
studies, and a list of C&D recyclers can be found at:
http://ww. ci wib. ca. gov/ nrt/cnstdeno/ defaul t. ht m

(2) USACERL Technical Report (TR) 97/58, Concepts for

Reuse and Recycling of Construction and Denolition Waste
docunents and descri bes successful Arny efforts at recycling
recovered C& materials. This report is available for view ng
or free download fromthe Internet at URL:

http://ww. cecer.arny.ml/techreports
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5. Examples of Successful
Recycling Efforts

a. Fort Riley, KS.

i. Fort Riley generates over 11,000 tons of solid waste
each year. (Figure A-1 shows the Fort's recycling building.)
Due to this large quantity of waste (that woul d ot herw se be
landfilled), For R ley devel oped a conprehensive recycling
programthat is not only cost effective, but has al so been
recogni zed as one of the prem er recycling prograns in Kansas.
The recycling programat Fort Riley, KS, is a success story that
i ncorporates traditional recyclables, conposting, hazardous
mat eri al s coll ection, education, and a partnership with the host
comunity.

(1) Troop Incentive. Fort R ley's Recycle Division
gives an annual award to the top battalion in each category,
small or large unit, that brings in the nost total pounds of
recycl ables. Over 90 percent of the units stationed at Fort
Ril ey have joined in the conpetition to be the Fort's top
recycler.

(2) Direct Sales. In FY95, the Fort Riley Recycle
Di vision received permssion fromthe U S. Arny Forces Conmand
and the Defense Logistics Agency to sell standard recycl abl es
(gl ass, white paper, newspaper, plastics with recycle logo 1 &
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2, alum num cans, steel cans, and corrugated cardboard) directly
to recycle dealers instead of going through the Defense
Reutilization and Marketing Ofice. All proceeds go back into
the recycling account to cover the costs and awards. Money
remai ning at the end of the year is used to support prograns
such as Safety; Mrale, Wlfare, and Recreation; as well as

ot her environnental and educational prograns.

Figure A-1l. Recycling building at Fort Riley.

(3) Household Hazardous Waste Program This program
allows residents to turn in comon hazardous househol d products
that are no | onger wanted, instead of disposing of them |In
1995, 93 percent of the products taken fromthe Househol d
Hazar dous Waste Program were reissued for reuse by Fort Riley
personnel. This has prevented di sposal of these materials in
landfills at an expense to the installation and the environnent.

(4) Conposting Program Leaves, grass clippings, and
wood chips fromboth residential and nonresidential areas of
Fort Riley, along with manure fromthe buffalo corral and horse
stabl es are conposted, creating from33 to 53 tons of conpost
annual ly. The conpost is distributed to post residents, used to
augnent soils, and also to enhance bi orenedi ati on of soi
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contam nated wth petrol eum products. Fort R ley's conpost
Facility was the first such facility permtted in Kansas, and
recei ve the best |arge Conposting Program Award fromthe Kansas
Department of Health and Environnment in 1996.

(5) Biorenediation of Petroleum GO, and Lubricants
(PQL)-Contam nated Soil. Soil contam nated with PCL is brought
to the biorenediation facility where sunlight, exposure to air,
and the addition of horse manure encourages bacteria to quickly
consunme the POL contamination. After the soil is tested and
determned to be sufficiently free of POL contam nation, it is
m xed with finished conpost fromthe conposting operation to
create usable topsoil.

(6) Spring and Fall C eanups. Each spring and fall,
both mlitary and civilian residents of Fort Riley pitch in to
clean up the entire installation. During the spring 1997
cl eanup, over 70 percent of the materials collected were
recycled. (Figure A-2 shows the picking line at Fort Riley.)

Figure A-2. Picking line at Fort R |ey.
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(7) Recycling of PCL Containers, Used Fuel, G and
Fuel Filters. POL containers present a uni que problem since
t hey cannot be reused, and the residual POL they contain can
contam nate surrounding areas. Fort Riley's self-help system
enabl es every Fort Riley unit with a used POL container to use
cont ai ner crushing equi pment to crush and drain the PQOL
containers, after which they are sold as scrap netal.

(8) Recycling Of-Specification Antifreeze. Fort
Ri |l ey uses centralized antifreeze recycling equi pment | ocated on
the installation to increase the quality of off-specification
antifreeze so it can be reused. 1In 1997, the Environnental
Wast e Managenent Center received 12,000 gal of used antifreeze,
whi ch yi el ded approxi mately 2250 gal of usabl e ethyl ene glycol.

(9) Instituting and Educati on and Awar eness Program
Fort Riley actively works to educate the troops on the
installation about the need for recycling, and encourages al
residents of Army fam |y housing to avail thenselves of the
avail abl e recycling prograns. Fort Riley also hosts field trips
for children of area schools to explain the benefits of
recycling and to show them "how it's done."

b. Fort Sill.

i. Fort Sill, OK has successfully established a
recycling programthat conbines mlitary and comrunity
partici pation, and has won awards for its efforts. In FY95,
Fort Sill recycled a total of over 3,000 tons of material,

i ncl udi ng cardboard, plastic, |ow and hi gh grade papers,
al um num steel, and glass. (Figures A-3 and A-4 show paper
recycling facilities at Fort Sill.)

ii. The recycling center processes material froma
variety of sources. Soldiers collect recyclables fromthe post
(offices, shops, etc.). The soldiers' battalion receives a
percent of the recycling revenues for their own MAR type
activities. Al tenant units participate in recycling.

iii. The eight recycling dropoff stations around the
post are intended to collect recyclables fromresident mlitary
(fam ly housing), and non-resident mlitary.
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Figure A-3. Paper baler at Fort Sill.

Figure A-4. Paper sorting at Fort Sill.
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iv. Fort Sill's anple storage space acts as a buffer
agai nst poor markets. For exanple, if the market price for old
corrugat ed cardboard (OCC) takes a short term drop, bales of OCC
can wait in the storage building until the price recovers to a
satisfactory level. Program nmanagers have built up a network of
mar ket outlets for Fort Sill's recycl ables, including brokers
and direct sale to end users.

c. Anniston Army Depot. Through a variety of innovative
Recycling Progranms, Anniston Arny Depot recycles about 10
mllion Ib of solid waste per year at an estimated annual cost
savi ng of about $230,000. Since 1993, Anniston has reduced its
solid waste by 40 percent

d. The Vermont Army National Guard has an ext ensi ve,
proactive recycling programthat has received nuch recognition
Most notably, their recycling efforts have added appreciably to
the total processed recyclables to their region. By working
with their local solid waste district, the District now has a
steady, l|arger stream of recyclables to narket, which garners
better prices for the program and nmakes the programeasier to
nmanage.

e. Fort Hood, TX earned first place in the 1996 DA Recycling
Award for Non-Industrial installations. The installation's
recycling center processes nore than 350 tons of paper, bottles,
cans, and cardboard each nonth, and between 1.5 mllion and 2.5
mllion I b of scrap netal are recycled each quarter.
Contributing to this success has been Fort Hood's practice of
crushing and recycling oil filters, and purchasing retreaded
tires whenever possible. Fort Hood has al so reduced | ead/acid
battery purchases (and avoi ded di sposal of spent batteries) by
35 percent, by extending battery life through regular
mai nt enance and rechargi ng.

f. Notable achievements at other locations include:

i. Fort Canpbell. Raw wood (trees, brush, stunps,
etc.), waste previously disposed at the regional SWfacility, is
now chi pped/ shredded with a tub grinder into nmulch, a process
t hat decreases SWdi sposal. The purchase of 100, 8-cu yd refuse
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dunpsters for cardboard has increased the total cardboard
recycled by 100 percent.

ii. Fort McPherson. Fluorescent |ight bul bs and spent
batteries are sent off site for recycling. Mre than 5500 tons
of cardboard, scrap nmetal, alum num and paper were collected in
1996 for recycling.

iii. Fort Irwin. Sparse vegetation and dry, w ndy
conditions cause very dusty conditions, such that tanks require
frequent air filter changes. The M1 Abrans tank has three air
filters. Under these severe conditions, all three filters
require replacenent after each training rotation, at a cost of
$120 for each filter. Sheridan tanks air filter changes cost
about $3150 and involve nore than 2000 tanks. Past practice was
sinply to dispose of used air filters after each training
rotation, either through DRMO or in the landfill. 1In March
1997, Fort Irwin began its recycling program which includes
cl eaning and recycling air filters. This elimnates waste and
saves about $45 per filter. Since the program s inception, Fort
Irwin's air filter recycling programhas saved the Arny nore
t han $2, 000, 000. Furthernore, the programis projected to
produce a savings of $5,000,000 per year based on 10 training
rotations per year.

iv. Fort Gordon. In 1998, the Fort Gordon Recycling
Center processed 4 mllion I b of paper, cardboard, plastics,
nmetals, and glass. These itens, diverted fromthe Ri chnond
County landfill, are now used as sources to create new products.

v. Fort Jackson. Nearly 2050 tons of material were
recycled at the center between October 1993 and Decenber 1995,
including 1772 tons of paper (including cardboard), 17.5 tons of
al um num and 44 tons of glass. From January 1996 to Decenber
1998, the Center anticipates processing nearly 3000 tons of
paper products alone. During fiscal years 1994 and 1995, Fort
Jackson recycl ed approxi mately 20 percent of its trash.

g. Summary. Experience with Arny installation recycling
progranms shows that applying the concepts of recycling at
different |ocations yields progranms as diverse as the |ocations
thensel ves. In all cases, recycling prograns offer a host of
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benefits, both to the environment and to the installations by
reduci ng the vol unme of disposable waste and avoi ding the costs
of disposal, by increasing the efficiency of installation
operations, and by generating incone fromthe sale of
recycl abl es.
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