CHAPTER 3. MANAGEMENT | SSUES

Managenment |ssues usually involve a Branch Chief. Fromthere,
considerations will nove up the | adder as shown in Figure 3-A as priorities
and i nmportance dictate.

Base Commander

Deputy Technical Director | | |

Division Chief I I I

| T T 1
Branch Chief | | |

FIGURE 3-A
Management Structure at Typical Military Installations

3.1 PLANNING IN SOLI D WASTE MANAGEMENT

3.1.1 Managenent Objectives. The general objective of managenent is to
provide and maintain the system s required |l evel of service through the
efficient use of resources and managenent control. Specific objectives
i ncl ude:

I Environmental protection. To protect the health and aesthetic
conditions of the living environment by renoving waste in a sanitary
fashi on.

Conveni ence. To provide a desired |evel of service (e.g., in terns
of frequency and point of collection).

Continuity. To provide for stability of this vital service. A
contingency plan shall be available for periods when there is an
interruption of collection service.
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Resource recovery and waste mninization. To reclaimand conserve
natural resources.

Safety. To store and collect the waste in as safe a manner as
possi bl e.

Efficiency. To achieve all these objectives with the highest
productivity and | east cost.

3.1.2 Collection and Hauling Options

3.1.2.1 Collected solid waste is typically hauled fromthe point of
collection to a disposal site in the collection vehicle. This procedure is
cal l ed “direct haul .’

3.1.2.2 Solid waste may be collected by either mlitary personnel or
contractors. There nay al so be a conbination of approaches, depending on
conditions at a specific installation. A conmmon arrangement includes
contracted collection in the fam |y housing areas, and collection by mlitary
personnel fromthe comercial and industrial sources. However, collection and
hauling fromall areas of an installation can be acconplished by nilitary
personnel, or all solid waste collection can be contracted.

3.1.2.3 Solid waste collection (and in fact all aspects of solid
wast e managenent) are subject to the Ofice of Managenent and Budget (OVB)-
requi red Comrercial Activities (CA) reviews. Through these reviews the
feasibility of providing solid waste services through contractors is assessed.
If there is a cost advantage to contracted services, preference is given to
t hat approach. Mbst installations have a Commercial Activities Coordinator
who can answer questions about these reviews.

3.1.3 Collection Managenment

3.1.3.1 Productivity. Productivity is the ratio of output (results
of activity) to input (resources consuned by the activity). The productivity
of solid waste collection can be expressed in nany ways, including cost per
ton, cost per cubic yard, or work hours per ton/cubic yard.

I Managenent responsibility. It is managenent’s responsibility to
design a solid waste collection systemthat is efficient and
effective.

I Higher productivity. Increased productivity is not always achieved
simply by the | aborers working harder. Instead, in general

productivity can be increased through inproved storage and collection
met hods such as better routing, nore efficient storage devices,

coll ecting one side instead of two sides of a street at a tine,
curbsi de collection, reduction in crew size, and nechani cal systens.

3.1.3.2 Enployee Safety. The collection and transfer system shal
be operated so as to protect the health and safety of all personnel

3-2



Regul ati ons 29 CFR 1910 promnul gated by Gccupational Safety and Health
Admi ni stration (OSHA) shall apply. The follow ng general provisions shal
apply to collection operations:

1 Saf ety manual . Ensure that a safety manual is provided for use by the
col l ection personnel. This manual shall include specific information on
| ocal conditions, equipnent, methods, safety regul ations, policies, and
procedures. All personnel shall receive instructions and training in
safe contai ner and waste handling techni ques and safe collection
equi prent operation. Back injury prevention shall be enphasized.

Safe driving. Collection vehicles and equi prent shall be operated in a
safe, efficient manner, strictly obeying all applicable traffic and
ot her | aws.

Protective Equi pment. Protective equi pnent such as safety gl asses,
gl oves, and footwear shall be used by collection personnel, and
respirators as appropriate. Refer to Subpart |, 29CFR 1910.132-140 of
OSHA St andards for General Industry.

Scavengi ng. Scavengi ng shall be prohibited at all times to avoid injury
and to prevent interference with collection operations.

Waste contact. The potential for physical contact between the collectors
and the waste, both solids and liquid, shall be mnimzed. \Wen
conducti ng manual carry-out collection, a |eakproof carrying container
shal |l be used. The collection vehicle operator shall be responsible for

i medi ate cl eanup of any spillage caused by his operations.

Noi se di sturbance. The collection vehicle operator shall be responsible
for avoi ding any undue noi se disturbances in residential areas.

Vehi cl e. Vehicles shall have backup al arns as specified by DOT.

3.1.4 EPA Checkli st

3.1.4.1 Al operations concerning collection and storage of solid
wast e nmust conply with EPA guidelines or those established by state and | oca
governments, which may be nore stringent.

3.1.4.2 The EPA has devel oped a checklist of solid waste systens and
operation policies (Figure 3-1B). The checklist summarizes the types of
decisions that will be made by management in designing a solid waste
coll ection and di sposal system Most, but not all, are relevant to nilitary
installations.

3.1.5 |, ,abor Relations. In any service or industry that is as |abor-
i ntensive as solid waste collection and di sposal, a key to high productivity
is managenent's ability to |l ead and work with enpl oyees. Managenment can
pronmote and increase worker noral e and productivity by devel opi ng better
| abor-rel ati ons techni ques.

1 Accidents shall be rapidly reported through supervisors to base safety
of fice. Enployees shall be trained to recognize unsafe acts and
conditions and correctly performjob
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CHECKLIST OF POLICIES AND PRACTICES

I. Syatea Policies
A. Organizational Policies

1.

2
3.
4
§

Institutions! arrangesents
Financing methods

Billing systes

Subsidization of.==rticular groups
Legal issues

B. Level-of-Service Policies

1.

18.

@ NG wN

Who receives service

Citizen option versus mandatory services
Point of collection

Frequency of collection

Type of storage devices

Limit on smount of waste or nuaber of containers

Mechanized collection

Yard wastas

Bulk iteas

Separats collection of garbage or recyclable
naterials

Inner city cleanup pregrams

Service for elderly and handicapped
Corner-lot residences

II. Operational Policies
A. Route Policies

1.

[ I B )

Crev size

Typs and size of equipment
WThether drivers collect
‘Linousine® service
Shuttle systes

8. Reservoir systes
7. Whethar collection vehicle must be full
before going to disposal site

8. Times and sites for lunch and breaks

8. Scheduling

18. Vehicle routings and districts

11. One-side or both-sides-of-street collection
12. Yhether vehicles can back down short street

segments or make U-turns

13. Routing on steep hills

14. Dealing with enclosurss and other obstacles
156. Dealing with excessive haul times
18. Seasonal! variation of routes

B. Labor Policies

1. Wage structure

2. Career ladder, seniority

3. Training

4. Safety messures and preventive health care
§. Insurance snd pension plans

8. Holidays, vacations, sick leave

7. Absentesisa

8. Incentive systes

C. Managemant Policies

1. Organizastional structure

2. Managesent inforsation systea

3. Cost accounting systes

4. Handling requests snd complaints

5. Supervisory comsunications system

6. Public relstions progras

FIGURE 3-1B

A Checklist of Policies and Practices for
K. A. Shuster, EPA

Solid Waste Management.

Source:
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Training. Organized training in basic public relations, work rules, unit
operations, safety, and equi pment use and care shall be schedul ed at
regul ar intervals. Such training can reduce equi pment breakdowns,

i mprove both enpl oyee and public relations, reduce injury conpensation
clainms, and ultimately reduce costs.

Safety. Solid waste collection workers have a high injury frequency
rate. Dramatic cost savings can be realized by inplenenting safety
progranms. Such safety devices as gloves, safety gl asses, respirators,
and special footwear can contribute significantly to the health and
safety of workers.

3.1.6 Route Planning. The refuse foreman and collection truck drivers
be involve in the routing process. To ensure maxi mum productivity,

managenment shall consider potential cost savings fromthe three categories of
routing: macro-routing, route bal ancing, and micro-routing.

Macro-routing. Macro-routing deternines the assignment of the daily
collection routes to disposal facilities. The objective is to ninimze
the round-trip haul tine (and hence hauling cost) fromthe collection
routes to the disposal site. This generally neans hauling to the cl osest
di sposal site. However, the closest site nmay not be the best choice if
it has limted capacities (such as an incinerator), requires a |ong
service time, has a poor safety record, or other such considerations.
The selection of a disposal site for each collection route requires the
supervisor to consider all factors that can reduce costs. Information
essential to macro-routing includes haul tines fromthe routes to the
various processing and di sposal sites, crew size and vehicle capacity,
safety considerations, service tinmes at the sites, condition of the
site, and short and | ong-range capacities and costs of the sites.

Rout e bal anci ng. Route balancing is the process of determ ning the
opti mum nunber of services that constitute a fair day's work and

di viding the collection task anong the crews so that they have equa
wor kl oads. The data required for this analysis are: (1) tine and

di stance data related to the conmponents of the collection day; (2) the
nunber and type of services and where they are located; (3) the average
amount of waste generated per service, including seasonal variations; and
(4) basic equipnent and | abor cost data. Route bal ancing is acconplished
by anal yzi ng each conponent of time in the collection day, or how each
crew spends its time. Typical time conmponents include:

- going to or fromgarage to route

- route collection tine

- to or fromroute to disposal site

- time at disposal site

- time for official breaks

- slack time (lost tine due to weather, breakdowns, etc.)

M cro-routing. Mcro-routing deternines the path each collection vehicle
will follow The objective of micro-routing is to mninize the
noncol | ection di stance (repeat distance and streets with no services)



and delay tines (such as U-turns, heavily trafficked streets, and |eft
turns) for each collection vehicle. A commpn-sense approach to nicro-
routing includes the follow ng general rules:

- Rout es shall not be fragmented or overlapping. Each route shal
be conpact, consisting of street segnents clustered in the sanme
geogr aphi cal area.

- The collection route shall be started as close to the garage or
not or pool as possible.

- Heavily traveled streets shall not be collected during rush
hour s.

- Services on dead-end streets can be considered as services on the
street segnment that they intersect, since they can be collected
only by passing down that street segnent. To keep left turns at
a mnimum however, the dead-end streets shall be collected when
they are to the right of the truck. They nust be collected by
wal ki ng down, backi ng down, or making a U turn.

- VWhen practical, steep hills shall be collected on both sides of
the street while the vehicle is noving downhill, for safety,
ease, speed of collection, reduced wear on vehicle, and
conservation of gas and oil

- Hi gher el evations shall be at the start of the route.

- For collection fromone side of the street at a time, it is
generally best to route with many cl ockwi se turns around bl ocks
(Figure 3-10).

- For collection fromboth sides of the street at the sane tine, it
is generally best to route with |ong straight paths across street
bl ocks.

- M nimze left turns, which generally are nore difficult and tine
consum ng than right turns. Also, right turns are safer
especially for right-hand-drive vehicles.

3.1.7 Collection Personne

3.1.7.1 Regular schedules. For nmaximum efficiency, assign personne
with refuse-handling duties to regular schedul es.

3.1.7.2 Crew size. Crew size selection will be affected by the
amount of waste per stop, nunber and |l ocation of collection points, type of
storage containers, haul tine to unloading point, wage rates, |abor
preference, and managenent. |In high-density popul ati on areas, the |arger
quantity of waste at a given stop makes larger trucks with three-man crews
econom cal ly conpetitive with smaller crew sizes.
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3.1.7.3 Collection crew. Truck drivers and | oaders are to be well -
trai ned, conpetent personnel who are assigned regularly to refuse collection

1 Driver. The truck driver is the foreman of the | oaders working on
the truck. Duties include assisting the |oaders in |oading heavy or
bul ky materials, maintaining proper records, performng vehicle
saf ety and mai nt enance checks, and general supervision of the
| oaders. Drivers are to obey all traffic laws. Drivers shall be
trained and tested for each vehicle they are to operate.

Loaders. Loaders, as well as drivers, must be famliar with
requi rements for segregation of materials. Loaders are required to:

- enpty all solid waste from containers

- i mediately clean up all spilled garbage

- protect private and public property

- make no undue noi se

- serve as ground gui des when backing the truck

3.1.7.4 Supervision. The supervisor is in charge of refuse collection
and di sposal activities, and the efficiency and econony of the collection
system depends on him He supervises the collection crew, ascertains al
conditions and changes that affect quantities, types, or distribution of
materials collected; and effects changes in the collection system accordingly.
VWere nore than one type of collection vehicle is used, the supervisor assigns
trucks to pickup stations and routes for best utilization of each type of
truck.

3.1.7.5 Crew collection nethods. The nore common col |l ecti on et hods
appropriate for fam |y housing areas include:

1 Assigned crew. The crew is assigned to a collection vehicle for the
entire working day. Assigned crew collection is efficient when the
travel tine to the disposal site is short.

Shuttle system While their driver is traveling to and fromthe

di sposal site, the crewis shuttled to help another crew. This
method is nore efficient when the travel time to the disposal site
is long, but requires a dispatcher to coordinate the crews.

Reservoir system All crews work a large (usually centralized) area
after they have conpleted their assigned routes. No crew is
di sm ssed until the entire reservoir area has been coll ected.

Curbsi de collection. The collection is made from contai ners pl aced
at the curbside rather than at the doorstep in housing areas.
Doorstep collection is not an encouraged net hod.

One side of street. Generally, the collection is nade on one side
of street when the streets are wi de, heavily traveled, or have a
medi an divider. Also, if mechanically handled collection is used,
one-si de- of-street collection may be required.
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Both sides of the street. The collection is nmade on both sides of

the street when the streets are narrow, lightly travel ed, one-way,
or when bul k containers are used and have to be nechanically
handl ed.

3.1.8 Transfer Stations

3.1.8.1 Transfer facilities are internediate |ocations for gathering
waste. These facilities shall be considered when:

1. access to small but restricted-access nmilitary bases nust be
limted

2. disposal sites are greater than 10 nmiles fromthe collection
routes

3. small-capacity collection trucks (under 20 yd3) are used

4. mediumsized containers for collection of wastes fromindustria
activities are used extensively.

3.1.8.2 A solid waste transfer system becomes econoni cal when the
overall cost of transfer station construction/operation and waste haul to the
di sposal site in transfer vehicles is |l ess than the cost of direct haul in
col I ection vehicles.

3.1.8.3 Solid waste transfer is not required at sone bases since the
di stance fromthe collection areas to the disposal site is generally short

(e.g., less than 5 nmiles). |In sone instances, however, the disposal site
m ght be located at a renpte onsite location or at an off-base regiona
facility. In those cases a transfer system could prove econonical

3.1.8.4 Sonme bases use transfer stations near their entry gates.
Base personnel are used to collect solid waste and deliver it to the transfer
stations. Contractors then transport wastes fromthe main gate to a di sposa
site. When collection routes are conplicated or waste generation rates
fluctuate fromweek to week, this concept mninizes retraining problens if
contractors are changed. It also allows “on call” garbage collection since
base personnel are generally nore readily avail able than contractor personnel

3.1.8.5 The state regulations applying to transfer stations vary
greatly. Permitting is always required, but some states treat transfer
stations procedurally the same as landfills and incinerators. Ohers are nuch
nore lenient. Permtting requirements shall be studied thoroughly before a
decision is nmade to set up a transfer station.

3.1.9 Scrap Recycling

3.1.9.1 DoD 4160.21-H, Defense Scrap Yard Handbook, outlines
practical, cost-effective nethods for the recovery and recycling of scrap
(defined as personal property that has been di scarded and which appears to
have no val ue except for its basic material content).
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3.1.9.2 The broad objectives of the DoD Scrap Recycling Program are
to:

1. ensure that no property with utilization or sales val ue which exceeds
the value of its material content is processed as scrap

2. optinmze procedures for cost-effective recovery, recycling, or sales
of scrap including precious-netal-bearing materials

3. ensure that processing of scrap is in strict conpliance with al
applicabl e safety, health regul ati ons, and environmental protection
gui del i nes.

3.1.9.3 Responsibilities. The Federal Property and Adm nistrative
Services Act of 1949, as amended, assigned to the Admi nistrator of Genera
Services responsibility for the disposition of excess and surplus persona
property (including scrap) generated by federal agencies in the United States.
The Adm nistrator del egated responsibility for disposition of all DoD genera-
tions of such property to the Secretary of Defense, who subsequently assigned
overall comrand and nanagenment of the Defense Personal Property Utilization
and Di sposal Programto the Defense Logistics Agency. Specific responsibili-
ties of the DoD installations primarily concerned with scrap recycling are
outlined in Table 3-1A (DoD 4160.21-H). Specific responsibilities of the DoD
installations for the managenent and di sposal of hazardous materials and
hazardous waste are outlined in DoD 4160.21-M Chapter XXI

3.2 DI SPOSAL ALTERNATI VES. Sel ection of the proper disposal nmethods for use
at an installation shall be based on protection of the environnent and
relative cost to the government. A resource recovery analysis shall be
conduct ed before the disposal nethod is selected. Disposal may take the form
of one or a conbination of the foll ow ng nethods.

3.2.1 Contracting. Contracts with rmunicipal or private individuals my
be favorabl e when conpared with the cost of in-house disposal. Large
muni ci pal operations of solid waste di sposal facilities are frequently nore
efficient and environmentally nore acceptable than smaller installation
operations. Contracts can al so be used when funds for capital expansions in an
i n-house facility are linmted.

3.2.2 Sanitary Landfill. A sanitary landfill is an engineered disposa
met hod in which solid waste is spread, conpacted, and covered with soil daily.
VWhen properly designed, the sanitary landfill can handle nearly all types of

solid waste while providing substantial environmental protection. RCRA
regul ati ons discourage the use of landfills and encourage generators to seek
alternative nethods of waste disposal

3.2.2.1 Hazardous wastes shall not be disposed of at a sanitary
[andfill.
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3.2.2.2 Factors to be considered in a cost appraisal of the
sanitary landfill disposal nethod include:

I permtting cost/requirements

1 social considerations (future growmh) affecting design, operation
and cl osure

| and cost

equi pment cost

| abor cost for operation and maintenance

installation overhead to support the site design costs

benefits in reclaimng usel ess | and

environnental considerations affecting design, operation, and/or
cl osure

noni toring costs to avoid potential problens

potential DoD natural resources programinpacts

future land utilization needs.

3.2.2.3 Innovations in landfill operations to reduce refuse vol une
and extend useful landfill life include covering of baled conpacted refuse and
the use of a shredder to get better consistency in the material deposited.

3.2.2.4 Under new and proposed environmental regulations, construc-

tion of new sanitary landfills will require installation of a |liner and | eak
detection system |eachate collection and treatnment system and nethane
collection and disposal. These items will increase construction and operation

cost considerably.

3.2.3 Construction Debris or Denplition Landfill. This nethod is
conmonly used to di spose of construction and denmolition materials and inciner-
ator ashes for the purpose of changing an existing grade. Factors to be
considered in the cost appraisal process include | and cost and the future use
of the land. Excavation in fill areas may be difficult when | arge concrete or
stone pi eces have been di scarded.

3.2.4 |lncineration. Incinerator operation is a waste reduction or
energy recovery nmethod and not a disposal nmethod. The maxi num economic
advant age, therefore, is realized by locating the plant as close to the center
of the refuse collection effort as possible. Certain criteria will affect the
| ocation of the plant as foll ows.



3.2.4.1 Traffic. Consideration nust be given to the frequency and
size of vehicles utilizing the incinerator facility. Access roads shall be
al | -season permanent roads; however, travel on and across primary roads shal
be m nim zed.

3.2.4.2 Elevation. Locating an incinerator on a hillside may reduce
t he amount of ranmp constructi on and excavati on needed.

3.2.4.3 Aesthetics. The site selected shall allow the facility to
be screened from public view, particularly operations associated with tipping,
resi due di scharge, and waste sal vage areas. G ounds shall be appropriately
| andscaped to add to the appearance of the facility. Topography and | ocation
shall be screened to mitigate noise and odors fromthe incinerator
Prevailing wind direction shall be evaluated to avoid odors being transnitted
to residential sites. Screening effects of plantings or walls may al so reduce
conflicts with other |and uses.

3.2.4.4 Labor schedules. Trained personnel are essential for
efficient incinerator operation. |f experienced operators are not avail abl e,
training will be given under supervision of the chief operator. Common | abor
duties can be perforned by | ess experienced personnel

I One shift operation. Many incinerators have sufficient capacity
to burn all suitable refuse within one 8-h working day. One
operator can performall the work at a small incinerator. This
i ncludes cleaning and triming the fire before closing in the
afternoon. The operator’s working hours shall be coordinated wth
the collection tine to pernit all the refuse to be incinerated and
duties conpleted within the normal working day. Larger incinera-
tors may require various skills for operation and nai nt enance.
Staffing varies with the schedul e of operations, nunmber of shifts,
degree of automation of plant operations and | abor regul ations.
Mbst incinerator operations require 0.5 to 0.75 manhours per ton
of refuse processed, excluding residue renoval and major repairs.

St aggered hours operation. Sone incinerators have insufficient
capacity to burn all refuse delivered in an 8-h working day. To
provi de proper refuse disposal, the incinerator nmust be operated
| onger than 8 h. Plan the operators' schedules to provide for
norni ng cl eaning of the incinerator before deliveries of refuse
start, and also for later afternoon burning until all refuse has
been charged, the fire trinmed, and building cl eaned. Staggering
t he worki ng hours permts operation of the incinerator for a
period |l onger than 8 h, without requiring a full second shift of
operators. It also provides for adequate operating personne
during the peak hours of the day when the refuse is being
col l ected and delivered to the incinerator

Ref use deliveries. Scheduling deliveries of refuse evenly throughout
t he day snooths operations; i.e., the unloading platformor pit is
not congested or full, and the incinerator is neither overl oaded nor
operating at fractional capacity. Coordinate |abor shifts with
col l ection and delivery schedul es.



3.2.4.5 The residual product, nonconbustible solid waste and ash, is
renoved fromthe incinerator for disposal, usually by |land burial

3.2.4.6 Manufacturer Information. Manufacturer-sponsored training
shal |l be included as part of the procurenent package for an incinerator. The
manuf acturer nust provide a detailed operating and mai ntenance manual. State
and federal regulations shall be consulted to determ ne the allowabl e eni ssion
standards. No incinerator shall be purchased which does not neet these
standards. A guarantee in witing shall be obtained fromthe manufacturer
stating that the incinerator will operate at or bel ow the maxi mum al | owabl e
em ssions, and liability will be retained by the manufacturer for getting the
incinerator into conpliance.

3.2.5 Conposting. Conposting is an engi neered process to pronote the
bi ocheni cal decaying of organic material. The product, conpost, may be used
as a soil conditioner or fuel. As a soil conditioner, compost provides
i mproved workability, increased water retention, and resistance to erosion
In considering the conposting process, market availability and reliability are
critical to the cost appraisal. Separate collection, segregation, or sorting
of garbage from other refuse and increased capital and operating costs may be
substanti al when conpared with the sane val ue of the product. Conpost is
useful for agricultural purposes and may be used as a cover material on slopes
or at a sanitary landfill because of its resistance to erosion. Conposting
may al so prove practical when agricultural tenants (with | eases per 10 USC
267) are able to use the material for soil conditioning. |In some processes,
cured conpost may serve as a feedstock for other products, including
wal | board, fertilizer, and fuel. As a fuel, the energy yield is poor when
conpared with alternative fuel sources.

3.2.6 Pyrolysis. Another nethod of volunme reduction is pyrolysis. This
systemis to a pressure cooker in using heat and pressure to convert
refuse to oil and sludge. This systemwas effective in treating sewage sl udge
at a mlitary installation but was neither cost effective nor easy for the
user to maintain.

3.2.7 Materials Recover . Materials may be recovered for recycling or
reuse through one 0 a vane y of techniques discussed in Section 4.3.
Reusabl e or recyclable materials are separated at the source, whenever
possi bl e, to reduce the overall cost. Mterials comonly processed this way
i ncl ude hi gh-grade paper, newspaper, corrugated cardboard, glass, batteries,
waste oil, and al um num cans and other netals. Also, nmethane gas can be
captured from properly designed collection systems for use during |andfil
operations.

3.2.8 Mscellaneous Disposal Methods. Alternatives for disposal may be
avai l abl e for special applications.

3.2.8.1 Hog Feeding. This nethod requires separate handling,
transportation, and processing of select types of garbage. To serve as the
sole supply for a mininumefficient size farmrequires an installation with a

conpl emrent of about 10,000 personnel. Processing is regulated at the | ocal
state, and federal |evel. Where markets exist, revenues fromthe sale of this
out put nmay be advantageous. The DRMO will supervise the sale in accordance

wi t h Defense Di sposal Manual (DoD 4160.21-M.
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3.2.8.2 Garbage Ginding. This is usually an individual disposa
met hod of grinding select garbage and disposing of it through the sewer
networ k and wastewater treatment process. Garbage grinding is usually not an
acceptable alternative on a large scale. The capacity of the sewage disposa
facility and cost of grinder installation shall be considered in conparison to
the savings realized in the remaining di sposal process.

3.2.8.3 Open Burning. Open burning is generally prohibited except
for the infrequent burning of agricultural wastes in the field, silvicultura
treatment for forest managenent purposes, |land clearing debris, construction
debris, diseased trees, debris from energency cl eanup operations, and
or dnance.

3.2.8.4 (Open burning of ordnance requires a RCRA Permt (40 CFR 264,
Subpart X). The open burning and detonation of waste explosives is described
in 40 CFR 265.382. Waste explosives include waste that has the potential to
detonate and bulk mlitary propellants that cannot safely be di sposed of
t hrough ot her nodes of treatment. Detonation is a violent chenical reaction
within a chenical conmpound, or a mechanical m xture involving heat and
pressure whi ch proceeds through the reacted material at a supersonic velocity,
exerting extremely high pressure on the surroundi ng medium and fornming a
propagati ng shock wave originally of supersonic velocity. Open burning is the
conbustion reaction of any material w thout control of combustion air
cont ai nnent of conbustion reaction in air enclosed device, and/or control of
gaseous conbustion product enissions. Owners or operators choosing to open
burn or detonate waste explosives nust do so in accordance with the foll ow ng
tabl e and in a manner that does not threaten human health or the environment.
Al'l explosives to be di sposed of by detonation or open burning should be
turned over to Explosive Ordnance Disposal (EOD) office. The individua
shoul d never attenpt to detonate or open burn expl osives w thout first
contacting EOD

M ni mum di st ance from open

Pounds of waste expl osives burni ng or detonation to the
or propellants property of others, m (ft)
Oto 100 204 (670)
101 to 1,000 380 (1, 250)
1,001 to 10, 000 530 (1, 730)
10, 001 to 30, 000 690 (2,260)

3.2.8.5 Disposal of explosives or explosives-contam nated wastes is
the responsibility of EOD. Disposal of explosives by detonation or open
burni ng shoul d take place on a range or inpact area that has an approved
Envi ronment al Assessnment for detonation. Many installations are not all owed
to open burn waste expl osives and rmust use an incinerator designed for

expl osi ves or expl osives-contam nated wastes. |f no such incinerator exists
on an installation, these types of wastes nust be shipped to an installation
having one. In either case, no waste expl osives shoul d be burned w thout

first contacting the installation EOD office. Reference should also be made
to any conmand's standard operating procedure on expl osives incineration.



3.2.9 Environnmental _Health and Safety Requirenments

Deci si ons concerni ng di sposal methods must consider the health and
safety of installation personnel and the | ocal population. Factors to be
consi dered before selecting the disposal nethod include:

pol I uti on of groundwaters, surface waters, and potable water supply
air quality

dust control and respiratory health hazards

noi se contro

litter control and aesthetic nuisance avoi dance

traffic safety both on and off site

fire safety

i ngress contro

vector and bird control

gas generation and migration (sanitary landfill).

3.2.10 Cost Consi der ati ons

Itens to be considered in conmparing costs anong the various di sposa
met hods shal | incl ude:

Operating costs

materi al s and supplies

| abor costs including fringe and additional benefits

equi prent renta

cost of utilities: electricity, water, tel ephone, and others
mai nt enance and repair of equipnent and facilities

permt and cl osure costs.

Capital costs

' facilities, land, and | and i nprovenents such as roads, aprons, and
fences

equi prment

i nvest ment costs and cost of capital

Over head

I supervision, where this varies anong di sposal methods
1 installation support.

3.3 PLAN DEVELOPMENT

3.3.1 Plan devel opment consists of evaluating the technical/legal/socia
econom c alternatives identified through the evaluation process and tying them
to a new budget plan. Mjor nodifications to existing facilities or
construction of new ones require line itemlisting in nmlitary budgets. Such
expendi tures do not conme out of normal base operating funds. Third-party
financing is another option for acquiring solids handling equiprment or setting
up resource recovery facilities.
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3.3.2 Requests for new equi pnent such as trucks, have to conpete with
vehicle requests for other base activities. Replacenment of conpletely worn
out equipment is nore normal than replacing just to keep with state-of-the-art
practi ces.

3.3.3 Any request for funds nust be acconpanied by a cost-effectiveness
anal ysi s.

3.3.4 Planni ng_St eps

3.3.4.1 In nost cases, the engineer and the decision naker do not
have an opportunity to study the entire solid waste nanagenment system and
devel op a total know edge of the base under all conditions. Time and econonic
constraints often | ead to decisions based on little or no information. In
order for engineers and deci sion nakers to be able to respond to these
situations and to ensure that the best use is nade of time and avail able funds
in the resolution of solid waste managenent problens, the follow ng step-by-
step planning procedure is recommended.

3.3.4.2 Step 1: ProblemDefinition and Specification. The first
and nost critical step in any planning study is to obtain a clear problem
statenment and correspondi ng specifications fromthe persons responsible for
maki ng deci si ons about solid waste managenent. Problem statenments and speci -
fications usually are derived fromthe concerns of the public or regulatory
agencies. Difficulties often arise because solid waste Systens are not wel
understood at all |evels of decision making. Consequently, the engi neer nmay
have to redefine a problemthat was originally specified at a higher |evel

3.3.4.3 Step 2: Inventory and Data Accunul ation. An inventory is
made of all pertinent factors about the installation, and data are collected
as needed to nmeet the problem specifications. The main purpose of the
inventory is to define the existing solid waste system(s) as conpletely as
needed and as accurately as possible and to collect certain other basic
i nformati on (such as popul ation data)--a task that requires a considerable
amount of judgment. It is an inportant step in planning because al
subsequent recommendations for action will be based on the findings of this
step. Therefore, it is essential that at this level of planning all the
functional elenents of the solid waste managenent system be consi dered.

3.3.4.4 Step 3: Evaluation and Alternative Devel opnent. This step
i nvol ves the detail ed evaluation and analysis of the data accunmulated in Step
2. During this step the programs of the plan begin to be forned. In sone
cases, it may be necessary to collect additional data and information.
Reliability and maintainability must be considered when eval uating alterna-
tives. However, before the programs are fornmed, it is inportant to reviewthe
original problemstatenment and specifications. O ten some revisions are
needed in |light of the data gathered during the inventory.

3.3.4.5 Since a problemcan have nore than one solution, it is
beneficial for decision-mking purposes to develop alternatives conmposed of
one or nore progranms. Wen practical, these alternatives shall be docunented
for presentation in the plan.
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3.3.4.6 In developing alternatives, it is especially inportant
that all functional elements be coordinated to ensure systemcontinuity--from
onsite storage through processing and final disposal. By evaluating the
coordi nated programs, the planner is able to recommend viable alternatives.

3.3.4.7 Step 4: Programand Plan Selection. A limted nunber of
alternatives are selected by the engineer for inclusion in the plan. The
alternatives are reviewed by the engineer, the chief engineer, and the base
conmander, when appropriate. The logic of alternatives is reviewed and
progranms are changed as necessary to include review comments. The administra-
tive control of all prograns is identified and evaluated during this step
This is inportant because solid waste managenent will not function properly
wi t hout responsive control. Hence, the engi neer nmust devel op a thorough
know edge of the social and jurisdictional structure of the base.

3.3.4.8 The final action in this step is the selection of a
preferred set of activities to formthe plan. The prograns can be sel ected
froma single alternative, or they can be selected fromvarious alternatives.
The final selection will be made by the base commander and/or designees.

3.3.4.9 Step 5: Devel opnent of Inplenentation Schedul e(s). When
pl anni ng failures have occurred, the lack of a well-defined inplenentation
schedul e acceptable to adm nistrative and managenent organi zations is often
the principal contributing factor. The degree of documentation in any
i mpl enent ati on schedul e depends on the type of progranms devel oped in the plan
| f possible, the degree of docunentation that will be required for
i mpl enent ati on shall be set by the engi neer and deci sion naker during the
probl em specification stage (Step 1) of the plan devel opnment. Mst nilitary
solid waste managenent plans will be local in nature and require rather sinple
i mpl enent ati on schedul es such as step-by-step sequences for a chosen program

3.4 PLAN SELECTI ON AND | MPLEMENTATI ON

3.4.1 Once a conplete waste nmanagenent plan including a line item budget
has been sel ected, organi zation structures nust be put in place. Then
schedul es and mi | estones nust be set. Planned reviews and updates shall be
included in the schedule. Again, the requirements of RCRA Subtitle D nust be
careful ly revi ewed.

3.4.2 Figure 3-4A shows an inplenmentation schedule for a nanagenment plan
that involves the functional elenents of storage, collection, transfer/trans-
port, and disposal. 1In essence it covers starting fromscratch at a new
mlitary installation. Less conplicated activities can, however, be isolated
on the chart so reasonabl e schedul es coul d be proposed for them

3.4.3 Inplenmentation steps can be discussed only briefly. There are no
"standard practices" in solid waste managenent to cover the w de variety of
options that can arise.

3.4.4 Developing Alternatives. WAaste managenent progranms are presented
to decision nmakers in the formof alternatives so that the decision nmakers can
make their own judgments on the probabl e success of each one. The nopst
i mportant requirement for an alternative is that it be quantifiable with
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respect to equi prent, disposal sites, economics, etc. An alternative can be
as sinmple as specifying the details of one-person versus two-person collection
crews, or it may be as conplex as specifying landfill disposal of all wastes
versus processing wastes at multiple stations and selling recovered materials
to nunerous dispersed narkets. Every alternative nmust satisfy the requirenent
of measurability. Docunentation for each alternative, regardl ess of conplex-
ity, nust enconpass the following: (1) performance, (2) econom ¢ anal ysis,

(3) inpact assessnment, and (4) adm nistration and managenent and an

i mpl enent ati on schedul e.

3.4.4.1 Performance. Performance nmeans getting the job done. The
wor k force and equi pment required to provide the |level of service desired by
the installation nust be specified. The details of performance will vary with
i ndi vidual installations, but Significant details that nmust be identified
i nclude (1) level of service, (2) equipnent reliability and flexibility, (3)
equi prent and work force expandability, and (4) program conpatibility with
ot her environmental programs (air and water) and with future changes in solid
wast e technol ogy.

3.4.4.2 Wth these details established, it is possible to contrast
performance functions of a recomrended programw th performance functions of
alternatives w thout additional planning studies. This is an inmportant part
in achi eving plan inplenentation.

3.4.4.3 Economic Analysis. Once the details of performance have
been identified, it is inmportant to analyze the econonic inpacts of each
alternative. The analysis nmust include estimtes of capital cost as well as
of operating costs. The cost of an alternative normally will be expressed as
an annual cost. \Wen divided by the annual quantity of wastes handl ed, the
cost can al so be expressed as a unit cost. Unit costs, such as dollars per
ton, are often used to conpare the cost effectiveness of alternatives.

3.4.4.4 \hen cost estinmates are conpl eted, financing nethods can
be identified. Sone alternatives will require line item appropriations,
whereas others may be financed from a general operating fund.

3.4.4.5 | npact Assessnent. The progranms of a waste managenent
plan will have an inpact on an installation through changes to the natura
envi ronnent and through involvenment of the base personnel. Any activities
that significantly affect the environnent (e.g., landfill and incineration)
requi re an Environnental Assessnent. Although environnental assessnents do
not need to be approved by EPA, state, or local regulatory agencies, it is
prudent that federal agencies solicit comments from EPA, state, and | oca
agencies prior to finalizing these documents. |f an Environnmental | npact
Statement (EIS) is required, then formalized procedures for EPA approval nust
be foll owed.

3.4.4.6 Activities that require voluntary support of base
personnel (e.g., recycling) nust anticipate human reactions to such requests.
Few hard and fast rules apply. A useful generalization is to keep al
requests for voluntary participation sinple and painless and sinultaneously
enphasi ze the benefits to participants.

3.4.4.7 Administration and Managenment. The adm nistrative functions
and organi zations for inplementation nust also be identified for each

3-23



_—

BLNPaYds uoijejuamIdu] UR|d “YH-£ JWN914

H £ T 4 ] E T digangy Apmyg [§
— —) i
U BN RS ] pud dsdiuimu) < hnempaeds
Vil lag
SRilmIaR g Lanpig WsiasuG)

7

[ERE - N OO BT .._.n:i_._w Apiaapy
Ll S W ETI - LYELES BTV SR IO pue

Iepads dojaakn APELIDLIT A Agriaap sazualiy e
suribou pseden R EET S

BT R g PUETY AnEuaey

esDdtal) s LapADIEY
10 SRR g B0 AR

LU [T
P

jrsoduiy Alenjeag

SIjauag i%a5 Jasier ]

L T—
[CIEEIERE ey =TT Risey smsee ) Apluaps ot -
Suoni() Bty pue §ipaeeg a & M.“..“_Lu_.—_ iy
PE- LT TR TE U R Te LT
| iR e Samiboig oduesy SHIlY PUE TURSRY Buuusng

EUT ) RidwA3g o WDiIRhebdSuss) Ajuap)

i epnBay pue praun Saudigtng wihaenbay swoisdD) LRIy a0 A0y puR SR |00y Sunjag
_ TR LOL SR LR ST = puw ue] BenEsg P Busumurj huauineog bl suninenueBay Lpaeepy prae araefig
Finpan oy
DN W
RepuReg
AR S MG EA0C) U Iane . EABAT DR R
SSLAING LA BUi) ERIna0g = iususdind 3 1381w T
afigiogg puk o0 =) . Bwmgoig alvsang Pk afesapg
SEATU Ry Bo@hag Ty Hseay ylians pue FNTUT) uls I A
& . TG AR LT
iEfpEay MG R L R DETE A, LUTLTE ey [T T 2o s TP Builsumy
] ] M RS WS
[ — AN Eeiig e o LIEF] P
WEIINDDg Sy lamawn )
e ”nu

SRy wesna) wide dBunoegy Ky utgy ABuIaay ARkl ] AI0TARY [Ehuynn | Aoy

3-24



(p,3u02) a{npayas woLjejudwa|du] veld ‘¥e-f 3¥N9I14

[ I 1 o i
(e i}
WOHIIRRE W PUE wriBegy
KIRESAI0N BP SHHDNIS wbnjoaboipi ang prodig
RiaEds [FumpEy 1INPEaD =
R L LA AERFIRIFI Y SABTAI S REEE A SRR
e
pue Swe ol 3 pue saduaby doaenfay eng
I
i
I
i
|
|

WG (aaloig 5o
WHHIINEAY PUDIEE

PGS U LODSuE ) APIUT I D00
RIS GO SRUBUIES EUTHIIAN] Syl SN LT waiBas ¢ siaana ued waweleukw ayy 00N

3-25



alternative. It is nobst practical for the engineer to develop details of
admi ni stration only for the short-term planning period (7 years into the
future). Detailed adm nistrative planning for the long termis neaningl ess
because changes can occur so rapidly in the solid waste managenent fi el d.
Managers responsible for operations during the short termw || usually
establ i sh organi zational policies and functions for the long term
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