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Disclaimer - - - . o

The purpose of this document is to address the general planning, design and technical aspects of a Transfer Station
Solid Waste Management Facility in Indian Country. This document is solely developed for guidance purposes. -
Site-specific conditions must be considered while designing a transfer station facility. The execution of an
engineering design does, however, involve the judgement of an engineer/designer to ascertain whether a technique
or guidance can be applied to a certain situation. Experts in this field should specify the most economical and
efficient facility structure, including equipment best suited for the transfer station. This document points out that
what technically can be done and how to establish the requirements for the design of a Transfer Station. This
document is not a regulation and should not be construed as such. Any comments related to this document should

be addressed to: |

Ben Banipal, P.E & Anan Tanbouz, P.E.
Tribal Solid Waste Coordinators
US Environmental Protection Agency (EPA) Region 6
1445 Ross Avenue (6PD-U) :
Dallas, Texas 75202-2733




1.0 INTRODUCTION

A h1gher mcuience of open dumpmg and/ or 111ega1 dlsposal of household wastes is-

- mostly related to absence of residential solid waste services in any particular community. ThlS is =

even more prevalent in Indian Country in Oklahoma and New
Mexico. Approximately ore third of the high priority open

dump sites in the entire nation, as classified by the Indian Health
Services (IHS), exist in Oklahoma on Indian lands. To mitigate-
illegal dumping and to establish a comprehensive solid waste
management program in these areas, it is absolutely necessary to
provide an alternate waste management pro gram at an affordable
rate and at convenient looatlons

Roofing shingles dumped an a rural raad

" A transfer station is yery convenient, cost effective and
an attractive alternate. A transfer station can range from a simple waste collection container
where residents may drop off their household wastes, to a sophisticated facility where waste is
collected, compacted and hauled by a tractor trailer to a nearby disposal facility. The transfer
station may also include recycling and composting areas. Transfer stations are an increasingly
popular option to meet the waste disposal needs of residential communities across the nation.

Due to stringent federal and state regulations, the number of landfills is declining and this
trend will continue in the future. Not only can transfer stations be integrated into a community
smoothly, but they can presérve and even contribute to an area's unique character. The key,
though, to a successful transfer station facility is diligent planning and evaluation of all
objectives. Planning, in general, is a process of collection, evaluation and presentation of data
relevant to some problem, in this case mitigation of open dumps in Indian Country. There are
many factors that must be considered before choosing a looat10n These factors are discussed in

the following sections.

2.0 TRANSFER STAT{ON SITING IN INDIAN COUNTRY

2.1  Selection of a Site Location

One of the principal reasons to use a transfer station is to increase productivity of a pick-
up crew and its truck mobility in the collection area. A transfer station should really be near the
center of a collection area, convenient to good haul roads and zoned according to local
ordinances. As the transfer station is seldom located right at the center of the collection route,
each collection vehicle will travel some distance to the transfer station. A site can be at some
reasonable distance from the center of the collection area without excessive economic
dlsadvantage A break-even cost analysis should be performed before finalizing a transfer
station site. The transfer station will be economical as long as the combined costs of travel by
the waste collection vehicles and the transfer of waste a disposal facility does not exceed the cost

"of a direct haul by the collection vehicle to a disposal facility itself. According to the pubhcatlon s

(EPA Waste Transfer Station; A Manual for Decision Making EPA530-D-01-001), a transfer
station is generally cost effective when the round trip distance to a disposal facility exceeds 35
miles. However, this distarice may vary depending upon a site-specific data. -A site-specific -



etc.

2.1 - Selection of a Site Location-

* One of the principal reasons to use a transfer station is to increase produotivityv ofa pick-
up crew and its tr_‘uckv mobility inthe collection area.- A transfer station should really be near the
center of a collection area, convenient to good haul roads and zoned according to local

~ordinances. As the transfer station is seldom located right at the center of the collection route,

each collection vehicle will travel some distance to the transfer station. A site can be at some
reasonable distance from the center of the collection area without exce’ésive economic
disadvantage. A break-even cost analysis should be performed before finalizing a transfer
station site. The transfer station will be economical as long as the combined costs of travel by
the waste collection vehicles and the transfer of waste a disposal facility does not exceed the cost
of a direct haul by the collection }Vehicle to a disposal facility itself. According to the publication
(EPA Waste Transfer Station. A Manual for Decision Making EPA530-D-01-001), a transfer
station is generally cost effective when the round trip distance to a disposal facility exceeds 35
miles. However, this distance may vary depending upon a site-specific data. A site-specific
transfer station break-even point can be calculated by determining transfer station cost, direct
haul payload, transfer haul payload and trucking cost. Once these valués are determined, then
compare the cost of a direct haul vs. the cost of a transfer haul.

<Insert Picture of Transfer Station (depicting spatial relationship of transfer station, access

roads, and surrounding environment)>

Most of the Native American population is located in suburban or rural areas. The
selection of a suitable location is based on community needs and concems and is relatively easier
to choose than in urban areas. However, site suitability also depends on numerous technical, |
environmental, economical, social and political criteria. A balance must be achieved among the
multiple criteria when sélecting a site that might have competing objectives. The site should not
be located in a residential area and the site easement holders should ’alWays be specified. The
location of the transfer station will most likely raise issues with the puﬁlic, patticularly people
Hying or Workingv near the potential site, or who might be affected by odor, truck-traffic, noise,

|




211 Sltmg Criteria

All siting criteria must be ObJ€CtIVC and developed before a potent1al transfer station site

is chosen. The general sets of cr1ter1a that are applied durmg various stages of the smng process RS

‘should include:. ‘
*  Regulatory Exclusrons

——e ———Technical; and
< Tr1be Specific Criteria.
2.1.1.1 ~ Regulatory Exclusion Siting Criteria

The exclusionary criteria vary locally, but typically include factors based on local, state,
federal or tribal regulations that prohibit or restrict areas available for solid waste facility
development These cr1terra must include but are not limited to the following: -

. Proximity to Airports

. 'Flood Plains and Wetlands

. Fault and Seismic Impact Zone

. Endangered Species and protected habitats
. Prime Agricyltural Land

. Tribal Secret Sites

. Tribal Historical Sites

2.1.1.2 Technical Siting Criteria

Following are the general technical siting criteria that should beconsidered while
choosing a location. The details of technical criteria, including general technical
specifications, are provided in Section 3 of this Part.

*  Station Setting: The site should be large enough to provide space for a main
building, storage, scale hose, and a maintenance shop. The area required for a
transfer station can vary significantly depending on the volume of waste to be
transferred, rates at which waste will be delivered, the functions to be carried out at
the site, and the types of customers the facility is intended to serve. Typically, three
acres could be large enough to serve a small tribal communrty, however, there
should be enough space for future expansion. »

. Ability for Expansion: When selecting a site, consider the potentral for an increase

“in the daily tonnage of waste that the facility will be required to manage, or for
added processing capabilities for recycling, composting and diversion of the waste.
It is frequently less expensive to expand an existing transfer station than to develop
a new site, due to the ability to use existing staff, utility connections, traffic control -
systems, office space, and maintenance buildings. A transfer station should be. s1ted :
in an area that is conducive to recycling or composting activities, and should be :
desrgned to enable residents and businesses to drop- off recyclables and yard waste ‘



. in addition to trash.
. Buffer Space: To mitigate the facility’s 1mpact on the surroundmg commumty,

transfer station should be located in an area that provides separation from sensitive.. -

“-adjoining land uses such as residences. -Buffers can be natural or constructed and
can take many forms, such as tree hnes fences, sound walls berms, and :

1andscap1ng

- Site Topography: Typically, transfer stations are multilevel bulldmgs and necd to

have vehicle access at several levels.

1. Flat sites would need to have ramps or bridges constructed to allow vehicle

- access to upper levels, or may require areas to be excavated to allow access to -
~ lower levels. » '

2. Moderately sloping terrain can use the topographic advantage, allowing access
to the upper levels from the higher parts of the natural terram and access to .
lower levels from the lower parts.

3. Steep slopes might require extra cost associated with earth work and retannng
walls.

2.1.1.3 Tribe-Specific Criteria

Community-specific criterion is developed by the tribal community in order to
incorporate its social and cultural factors. Examples of these criteria include, but are not limited,
to the following;:

. Impact on the local tribal infrastructure;
. Impact on historic or cultural features
. Adjacent land uses, 1nclud1ng other environmental stressors that might already
exist;
. Proximity to schools;
. Proximity to churches;
. Proximity to burial-ground; i
e Proximity to parks and recreation areas; '
. Prevailing winds;
. Proximity to residences;
. Number of residences impacted;
. Impacts on existing businesses;
«  Presence of natural buffers;
Buffer zones and screening measures
= Expansion capability;
. ¢ Traffic compatibility - ,

|
|

‘ 2.1;_2' Tribe Tnvolvement | | ' :

‘ ,Tr1ba1 councﬂ and other community participation should be mtegral components of
plannmg a transfer station. ‘The tribal members must be Iegltlmate partners in the- facﬂlty-smng
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process in: order to inte grate community needs and concerns. The tnbal mémbers also have the - ‘
ability to 1nﬂuence the deo151on—mak1ng process.. Integratmg public input is essent1al to bulldmg -

- trust with the tribal community is equally as 1mportant as addressing environmental, social, and
econothic concerns about the solid waste facility. The following are some getieral gu1dehnes for -
developing and 1mplement1ng a siting process that is open and 1ntegrates meanmgﬁJl pubhc '

integrity and mstltutmg good communications with the community. Estabhshmg cred1b111ty and

— ~—~~input.’ T ‘:".‘_: -

The first Step in the site selection-process involves working with the tribal council to
establish a siting committee. The committee’s main responsibility includes developing criteria
to identify potential sites and to.evaluate those sites. The committee should be made up-of key
individuals who represent various stakeholder 1nterests These stakeholders m1ght 1nclude but

“are not limited to

. Tribal Cominunity members

. Tribal Environmental Departments

. Consortia (POEP and ITEC)

. Tribal elected officials (Tribal Governors, Council members etc.)

K Academic institutions
. Federal Agencies (EPA, IHS, BIA, ETC)

Committee members should be selected especially to ensure representation from the area
that the transfer station is intended to setve. Volunteer participation should also be solicited.
The meeting times and dates must be planned and scheduled to facilitate attendance by all

avoid conflicts with other major community, cultural, or religious events. In order to encourage
active public participation, meetings should be prominently advertised in a timely manner in the
local area and held in facilities that are easily accessible. A facilitator should be appointed to
keep the meetings focused, to minimize the potential for certain individuals or interest groups to
dominate the process, and to encourage active part1c1pat10n by all stakeholders throughout the

process.

Individual duties, group responsibilities, and process issues must be established during
the first meeting. Expectations and limitations of the committee need to be clearly
communicated, which might also be summarized in mission statements. After establishing
general procedures, the next step involves educating the committee to further ensure equal
participation and means of influencing the decision-making process. Committee members
should understand the reasons why a transfer station is needed and the role the facility plays
within the solid waste management system. In addition, committee members must be educated
with respect to the numerous technical, environinental, and economic aspects associated with
siting, designing, and operating of a transfer station, so that siting criteria developed by the
committee will result in identifying potential sites that are feasible from engineering and
operat1onal perspectives, as well as acceptable to the pubhc To max1mlze part101pat1on the

" process should

*  Give everyone on the committee a chance to be actively involved;

. committee. members and other members of-the public. Therefore, meeting schedules should -~~~



+ 7 Allow the committee to remove.the selected fa01l1tator if concerns about
' objectivity exist; o . o ’ T Q
< Encourage members to d1scuss relevant concems and to raise freely quest1ons or '
o objectlons Cr1t1c1sms or challenges should be directed toward the issues;
. ~ the fa01l1tator should sw1ftly mitigate personal criticisms;

. Agree on & means to resolve di disagreements before they arise;

. Provide members the opportumty to. dlscuss the results of each meeting with their
‘const1tuents , .

» Provide technical experts to educate participants; and |

*  Distribute informational literature before meetings about upcoming issues.

When initiating a siting pregess, education must be extended:beyond the siting committee
hisitype of public outreach

typically include:

*+  Special comxnunity meetings;

* Internet sites; '

.. Informational literature;

. Direct mail with project updates;

e Presentations to tribal members;
. Community education programs and workshops; and
. Reading material located in public libraries or community centers that document the

process.
2.1.3 Zoning Designations and Requirements

A transfer station is frequently classified as industrial or commel*cial use, which limits its
siting to areas zoned for industry. If local zoning ordinances are so restrictive so that they
disallow facility siting outside preestablished industrial zcnes, substantial engineering and
architectural design must be incorporated into the facility in order to minimize impacts on the
surrounding communities. In rural ar,eas‘, equally on Indian lands, this may not be an issue due to

- small communities and availability of land.

2.1.4 “Secure the Best Site




i

Once all criteria have been agreed upon and issues addressed, it is time to narrow down
all apphcable 51tes It must be noted that-despite best efforts, no site is a pérfect site. Every site
has some shortcommgs that must be addressed Once unsuitable areas are eliminated, the.
| potential sites should be ranked con31der1ng all criteria. The top two to four sites should undergo
rigorous analysis to determine each site’s technical fea31b111ty, degree of comphance with the

environmental regulations and tribal objectives. -

Thevexclusi_on'ery criteria-can be plotted on maps, which helps the committee visualize
where the facility cannot be sited due to local, tribal, state or any other requirements. Plotting of
maps could be facilitated with Geographic Information Systems (GIS) software, which is |
available to all tribes Viabcd,nsorti‘a (AIPC/POEP and ITEC/OES). The GIS is a software capable
of assembling, storing, maripulating, and displaying geographically‘teferenced information that
could be of value for siting:solid waste facilities (such as.tran. .;_ns) because positive
attributes and exclusmnary criterions can be eniteréd intb the system-and overlayed on municipal
maps that show these variables in.ré¢lation to infigstruetire aiid housing patterns. After the data is
entered, each positive attribute or exclusionary ciiteria‘can be layetéd on top of the municipal
" 'maps, and on top of eéach other, to narrow down potential acceptable site locations.

2.2 SITE ACCESS/TRAFFIC PATTERN

The site should be aecessible from good haul roads in all weather conditions without
* creating interference. with normal traffic flow. Details of site roads, traffic control and pattern
are discussed in Section 3 of this part. The roads leading to the site are as important as the roads
designed to smoothly handle the flow of the traffic within the facility itself. The roads leading to
the transfer station must handle increase in the traffic volume without causing a bottleneck for-
the local traffic. A traffic survey of primary access roads to the facility should be conducted to
assess the potential impact dn the existing traffic flow. The traffic inside the station must flow
smooth. The lanes must not cross each other and cause traffic backup on both sides and on the
surrounding streets. The fol‘lowing listed criteria should be addressed. ’

'2.2.1 Central Location to Collection Routes

To maximize waste eollection efficiency, transfer stations should be located centrally to
waste collection routes. As a rule of thumb, in order to maximize collection efficiency, any far
end of the collection route should not be further than 10 miles. Beyond that distance, collection



routes rmght need to be altered to enable the refuse to be collected and deposrted at thie transfer -

statron W1th1n one opel atrng shlft

222 Access to'Major .Trén'sporfafior'l Routé_s' :

“Transfeér statlons should be located in an area with efﬁ01ent hi ghway, rail, or barge: access.
'systems in order to minimize impacts of vehicular traffic on nelghbormg land uses.. The transfer- .~ .~
station should be located so as to have direct and convenient access to truck routes, major- artenal
“and h1ghway systems (or rail or barge access, if approprlate) It is preferable to avoid routing:
traffic through res1dent1a] areas since traffic generated by the transfer station may- contribute to
congestion; increased air omrssrons, noise, wear and tear on roads and litter problems. .-

2.2.3 Truck and Trafﬁc‘Compafijbility

Transfer stations ©ften recgive surges of traffic:whenicollection vehicles have finished
their routes. This variés Tocally, but peak traffic flows oftenz6ccur near the middle of the day.
The best sites for transfer stations, therefore, are those loeated away from areas that have midday
traffic peaks and/or school bus and pedestrian traffic.

2.2.4 Sufficient Space for Ounsite Roadways, Queuing, and Parking ‘

Transfer stations typically have onsite roadways to move vehicles around various parts of
the site. Waste collection trucks could be up to 40 feet long. Transfer trailers that move waste to
a disposal facility are typically 50 to 70 feet long. These long vehicles need wide roadways with -
gradual slopes and curves in order to maneuver efficiently and safely. Also space at.the site will -
be needed for parking of transfer vehicles and to allow queulng for i 1ncom1ng and outgomg traffic

without backing up onto public roads.

- 2.2.5 Loop Circulation

_ Use a loop circulation system as the fundamental site organization device. It provides a .
“basic framework for the site layout. It also produces flexibility in the event of program changes.
This is often the secret-of routlng Vlsrtor traffic to the office area. If the loop does not organize
the scheme, go to another arrangement. Remember that a loop always Has a knot or constriction



in it. ThlS knot is always at the entrance. to the-facility. How constricting it 1s depends on: how -
the trafﬁc ﬂows through 1t and what obstacle< are placed near the knot.

2.2.6 1“ rafﬁc _Circvulati‘on"

A counter-cloekwise traffic circulation is desifable;” Tt is usually easier to tarm left die t67 T
driving control béing on the left side and better vision to the left. Obstacles are slightly closer - -
and the edge of the pavement and the side of a vehicle can be seen plus it is easierto backup on
 the driver side than right side where vision is impaired. Gatehouse transactions occur on the: -
- driver side. However, right turns are usually safer in conventional traffic situations.

2.2.7 Flexibility in rearranging e

Ifa particular flinofcic}_n is causing grid lock'in th’é?trafffc
consider housing it in the satellite: buildiﬁ’g Mowi ‘j'
items and/or wood waste ﬁmctlons to a different Bui ding i 1n a
particular station could be beneﬁ01al Making a loop Work is
not too hard until you have to route the traffic out through the
gatehouse. Be flexible to relocate the scale to accomplish a smooth traffic flow within the

™ i,

23  ENVIRONMENTAL CONCERNS

2.3.1 Site Drainage

Surface water flows from roofs, roads, parking areas, and landscaped areas at a transfer
station, eventually reaching natural or man-made surface water drainage systems. Run-off also
percolates into the groundwater. Keeping surface water free of contamination from waste, mud,
fuel and oil that drip from vehicles is important in inaintaining the quality of both the surface and -
ground water. A transfer station typically results in an addition of new impervious surfaces
(paving over) that increase the total quantity of run-off and can contribute to the potential for
ﬂoodmg Surface run off must conform with all regulations at which the station 1s located. In

addltlon water quality requlrements may involve:

. De-silting facilities (an on-site pond before release);

10




e Bioﬁltrationto'remove contaminants; RS N
* pH adJustment TR I T T e e e T @
*lin "Oll/water separator (under ﬂow dams etc ); and R R .

-+ Other forms of pretreatment. R

Minimizing impervious areas and maximizing landscape and vegetative cover areas will
reduce the total surface run-off. Waste handling areas must be covered. In addition, ensure that
_ run-off from waste receiving and processing areas drain into the sanitary sewer system for proper
treatment, if allowed by the local ordinance. Inrural areas and other areas not served by a
sanitary sewer system, it is common to connect building drains to underground holding tanks.
The tanks are pumped as needed and the leachate is trucked to a sewage treatment plant or other

approved waste liquid processingfacility.

2.3.2 Water Pollution

Transfer station design should ensure that Contzi‘rhiqgted water generated from waste
contact is collected separately and not discharged on-sifé: Transfer operations that relate

~ primarily to water quality issues include:

e - - ~Restricting-all waste handling to covered areas that are-designed to drain into-— -~ -~
sanitary sewer facilities; ' '

. Maintaining all surface water management facilities in good operating condition,
including periodic cleaning and removal of silt and debris from drainage structures
and ponds as well as removing collected oil from the oil-water separators;

. Responding promptly to exterior spills to prevent this material from entering into

- surface water system,; L

. Removing on-site liquid spills such as oils, paints, and pesticides with an absorbent
material rather than hosing it into drains. Although these liquids are generally
prohibited at transfer stations, they might find their way into the waste stream in
small quantities; and . '

. Removing as much debris from the tipping floor by mechamcal means (such as

- scraping or sweeping) as possible before hosing down the tipping floor.

2.3.3  Air Pollution Control

11




o Ii‘_pp'ing- aréas can often‘have localized air quality problems (dust and odor) that can' ~*
- constitute a safety and /or a health hazard. Dust can be particularly troublesome, especially -
where dusty, dry commerc;al loads are tlpped As in noise control and reduction, there are also
 limited des1gn measures avallable to cope with air quality issues. The following are suggested _
- methods that could be implemented to lessen the effect. . S ’

oo ’Wate‘r‘-'based dust suppression misting or spray systems can be used to "knock
down" dust. Different types of systems are available, typically involving a piping
system with an array of nozzles aimed to deliver a fine spray to the area where dust

-is:most likely to be generated (e.g., over the surge pit). These systems are actuated
by station staff "on demand" when dust is being generated.

. Use of handheld hoses to wet down the waste, typicélly"‘in a pit, where it is being
moved or prooessed les1gners need to con31der usmg eonvement reel-mount hoses

for this purpese S o : ‘

. On a limited-basis, ventilation systems can provide some measure of air quality
control inside enclosed transfer buildihgs. ‘Since thesé structures generally require
high roofs and large floor areas, it is usually:impractical to develop the air velocities.--
needed to entrain dust particles. The most practical approach is to concentrate the

_ fans and air rexlnoval equipment above the dustiest and most odor-prone area so that
v @ - #z.. there is.a positive flow of air from cleaner areas. This approach will usualiy give .. ...
the customer area some measure of protection.

The following general operating practices should be considered that may reduce air emissions:
. Maintaining eugines in proper operating condition by performing routine tuneups;
. Considering the purchase of newer-generation low-emission diesel engines;

. Minimizing idling of equipment including engines shut off when not in use;

. Keeping truck bodies and tires clean to reduce tracking of dirt ontostreet_s;

*  Keeping paved surfaces clean;

. Coordinating with hauling companies to minimize the number of dusty loads that -
are allowed at the transfer station at anyone time (i.e., staggering the deliveries) and
insuring that these types of loads are delivered in closed or covered vehicles; and .

*  Ensuring that street sweeping operations use sufficient water to avoid kicking up
dust.

2.3.4 - Noise Control

12




InIri'dia'n 'Counfry the site location may not demand much noise['COﬁtrol However, .
because of typ1ca1 no1se levels, customers might not hear instructions.or warnings from statlon
operators or from other customers, and might not hear the noise from an unseen approachlng R
hazard. Based on. a transfer station size and operations, high noise levels could come from heavy
equlpment increased truck traffic, unloadmg of waste or recyclables onto a tipping floor or into
apit. A steel drop box or ’f‘r'aller can also create substantial noise, as can stationary compactors
Fall distance and surface material render an effect. Good facility design can help reduce noise
that could include maximizing the utility of perimeter site buffers, particularly along site -
boundaries with sensitive adjoining properties. Providing natural or man-made barriers.are the -
most effective Ways 'of reducing noise when the sound generation level cannot be reduced. A
designer must mgmdgm_s_e_r_@cﬁmuﬁmeﬁa_%mm1mme noise efﬁeﬁ;cs onthe overall - _;_-;_

operations of the transfer staions:

2.4 WASTE ASSESSA
2.4.1 Amount of Waste Generated in the Operational Area

Due to the general lack of residential waste management services in Indian country, it
might be a challenge to calculate the amount of waste generated in any particular area of
consideration. Therefore; a survey of actual waste collection could be necessary in orderto~ =
determine the quantity and type of waste generated in the receiving area. Another study, which
will be necessary, is a projection of waste based on a growth pattern for the community or for
industry, whichever is necessary. The transfer station should be designed to handle 20-year
growth and have the potential for easy expansion as specified earlier.

- 2.4.2 Type of Waste G_enel;ated

 All types of waste, including wastes to be excluded, need to be specified. As mentioned
in a previous paragraph, a survey of actual waste collection may be necessary to determine the
type of waste generated in the receiving area. An area growth pattern is also very important to
the type estlmate and amount of waste generated. If the pr0_] jected growth is.commercial, then
“the types of support mdustry that will be built should also be assessed.

2.4.3 Storage of Solid Waste

13




The Waste‘ storage time at the faeility should Be as low as practically possiBle As soon -
as a waste recervrng trailer is full, it should qurckly be transported to the receiving landfill or

~ waste processrng facrhty ‘However, in small recervrng areas, it may not be economical to

transport waste everyday, as the trailer may be only partrally full. In any event, the Waste should
not bestored more thair48 hours at the tranisfer facility asodor/ vector must be” controlled to=——=—————""~
protect human health and the environment. The waste should be :
R : R . . . Waste Recycling/Segregation
covered and house-keeping be maintained during all hours of storage. Area

25  TRANSFER STATION ADD-ON

composting of yard and food waste. Recycling of 1 aterrals could
include tires, clothing, yard ‘waste asphalt, plastic, furnrture,
paper, glass, aluminum, batteries, waste oil/lubricants, etc. To handle and process on-site
recycling, additional equipment and waste processing space will be required. Therefore, any

additional activities to be performed at a given transfer statioh must be planned and agreed upon

during the siting, planning and designing phase. -
2.6 TRIBAL REQUIREMENTS/ COMPLIANCE

Tribal government requirements must be fulfilled before registration of a solid waste
transfer station. All information required to process an application must be provided to the tribal
council and to appropriate federal agencies (if applicable), including but not limited to the

following:

. A site plan
. Description of the collection, transfer treatment or disposal of waste from the

facility; . , ,
. Frequency of collection, removal and final destination of waste;

. Special operational procedures;
»  Copy of applicable regulations; and

14



Any other 1nformat10n réquested to process ‘the app11cat1on (facility closure and

ﬁnan(:lal assurance plan operator cert1ﬁcat10n etc.). -

The detalls of tribal and other regulatory comphance review of an apphcatlon 18: prov1ded
in Part 1I (C) of th1s dooument ' ' ' '
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3.0  FACILITY ENGINEERING DESIGN CONS;IDERATIONS

A sohd waste transfer station can be classified as a srnall medium or large’ facrhty, based
on the quantity of waste processed by the station'in any given day. However, the. stat1on may
also be broadly classified into one of three main categories, based on the method of waste

handling at the facrhty These broad categorles are. given below:

I. D1rect waste-loadlng from collectlon Vehlcles to transfer trailers without

, compaction; | o
2. . Waste collectlon pits to col}ect waste and then load into transfer trallers viaa
compactor. The waste is pushed into a compaction compartment by a front end -
loader and then compacted; and s

3. Ahopper to collect waste:
i) waste is dumped dirgctly: from the collectmn VCthlCS into a hopper A hopper

is connected to a-stationary compactor and then waste is compacted and loaded ..

into transfer tra11ers or N
1i) Waste is dumped onto a collection floor and then a front loader is used to push
the waste into a hopper for further processing as described above.

A typical transfer station engineering design guidaficé
is provided in this section. It should be noted that the design
criteria provided in this section are for guidance purposes
only. A site-specific desigin will be developed by the
operator/owner for the site-specific c‘ond’itions, conforming to
tribal and local ordinances as applicable. The plans and
specifications should be prepared accordingly. The execution
of an engineering design, however, involves the judgement of
an engineer/designer to ascertain whether a technique or

,‘ View of Main Buildings above is small
guidance can be applied to a certain situation. These experts - Transfer Station and
should specify the most economical and efficient facility structures including equipment best

suited for a specific transfer station.

3.1 Water, Sewer and Electricity Design

Potable and flushing waters are necessities at any waste-transfer facility design for -
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mamtammg good house-keeping and personal hyg1ene The generlc guldehnes are provided in

- the following subsect1ons

3.1.1  Water Suppl'y and Fire Protection =~ . ..
" The water supply should have a mininitt delivery rate of 100 gallOns per minute (gpm)
while mamtammg a pressure ranging from 60 to 80 pounds per square inch (psi).
A fire hydrant within close proximity to-the facility should be available. The fire
protection system, con51st1ng of water outlets at critical locations, must be

- designed. :
* - A sprinkler/ spray system and fire hoses should be prov1ded at each unloading:
area. o
. Ionizat10n-

. The fire protectlon system shouldmclude an aud1b1e alarm that would alert site

personnel of any emergency situation at anyftlme.

3.1.2 Wastewater

‘Most transfer stations dlscharge some-amount of wastewater to- samtary sewer-systems. -
This wastewater usually originates from daily cleaning of the waste handhng areas (tipping floor,
leakage from compactor and waste pits, etc.) as well as wastewater from facility restrooms.
Sanitation facilities for site personnel and other accessing the station mUSt be provided.
e The local Publically Owned Treatment Works (POTW) estabhsh guidelines for
discharge into the sanitary system To comply with POTW standards, transfer
- stations must pre-treat wastewater that comes into contaet with waste before its
release into the sanitary system. “
. Pretreatment methods may 1nc1ude silt setting ponds, oil/water separators or
other treatments. , _
. The waste handling and storage areas must be covered so that rainfall does
not contribute to leachate on order to minimize discharge from the station.
»  Inrural areas where 4 public samtary system is not available, a sept1c '
A system/portable tanker may be used to collect the Ieachate and samtary water-

from the restrooms
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3.1.3 Electricity.

_ Transfer stat1ons W111 requ1re electrlclty to operate equipment, such as balers,
. chlpper/mulcher compactors and general lighting of the site. Consequently, a potential site
should have nearby ex1st1ng utility hookups or have the ab1hty to get connected in a cost

the facility.
32 ROADWAYS DESIGN

The facility roadways should be designed to handle all weather conditions and could be
constructed of asphaltic congrete; Portland cement concrete or all-weather gravel. :
. All one- way"roadways should_have a, MINimumy .,_dj:_h-Q,f 12 feet. Two-way
num i et p_i-:ils appropriate side

" roadways should have a

shoulders;* B 7 :
. The roadways should be desrgned to support heavy-vehrcle loads Base and sub-

base material' should be compacted to achieve a field density that will support
heavy vehicu_iar activities.

. Maximum grades should be approximately 8%. But, if circumstances require
more grade, an absolute maximum grade must not exceed 10%. If conditions
permit, it is preferable to maintain a grade of 6% or less. '

. There should be enough parking space for site personnel, public visitors and

transfer station vehicles. Usually fivé to six standard car parking spaces are .

enough for general parking. The transfer station vehicle parking spaces are

dependent upon the number of vehicles utilized by the facility.

33  SIGN AND RAMP DESIGN

3.3.1 Signs

Proper signs must be installed at all appropriate places in order to facilitate safe transfer
operaﬁons This includes stop, directional "caution/safcty, office, scale platform, etc signs The
fac111ty speed limit should be clearly posted. A main facility sign near the entrance gate which
displays facility information such as name, address, hours of operations, emergency telephone h
number and facility permit number, should be installed. All the signs should meet m_1n1murn
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applicable_DOT/tribal standards.
3.3.2 Rampsv

Ramps should extend- at least 100 feet beyond the door. Tn case seri-trailers ate -

permitted to carry waste, the ramps should be a minimum of 150 feet beyond the bulldmg ‘The
construction of retaining walls would be required to construct ramps for unloading waste and .~
facilitating waste handling. Depe‘ndi‘ng on the topography, ramps could be on raised areasor - -
~ trailer loading area could be excavated. The elevation difference between tipping floor and
trailer loading should be at least 16 feet. This height can vary and should be spe01ﬁed by the
engineer, Retaining wall de31gn and backfill will be site-specific. ' '

1

34  MAIN BUILDIN G/ TRANSFER STRUCTURE DESIGN F EATURES :

A functional attractlve building should de31gned and constructed for transfer stations.
The building should enhance visual harmony with the surroundlng areas. Open or partially-
enclosed buildings should be avoided due to potential dust, noise, disease vector and debris

~control issues. Therefore, the main building should be enclosed. The following factors should be

considered while designing various components of the main structure.

3.4.1 Doors

In general, the building should be tall enough to accommodate 16-feet high vehicles.
However, if gravity discharge vehicles are to be used to deliver waste, 24-feet tall door opening
will be requlred to ensure enough clearance for those drivers who may leave the building with
their beds in uprlght position. ' '

1) Motorized and overhead doors are always preferable. =

ii) The doors should be protected by pipe guards, which are; typically 6-inch in -

diameter, filled with concrete and buried in the ground to a depth of at least four
feet. ‘ ‘ | _

iiiy  The roof of the structure should be high enough to provide ample clearance for

gravit}? discharge vehicles with their body lifted. !
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- 3441 _Tipping Floor‘

The t1pp1ng ﬂoor is that portion of the structure where collection vehicles unload -

~ collected waste It must be long enough to shelter the unloading crew and the width of the ﬂoor

should be designed to aceommodate the number of unlpading vehicles expected during peak

.\\
=3

'hours‘of operation on an average day. Rule of thumb, the floor should be 2 t6 2.5 times theload =
. carrying capacity of an average hourly number of vehicles expected on an average day: Average .-

automatic unloading vehicles may take five to seven minutes from entry to exit while manually -

unloading of a vehicle may take from 15 to. 30 minutes.

«  The tipping floor should be constructed of concrete in order to sustain heavy truck
loads. This

t should be obstruction free, that_:_..;._i-'fiel:ﬁdes load-bearing columns

gr.is required at the end of

the floor just before
. A minimuiii of 40 650

ct distafice miist be: mamtamed from an open
‘ drop/stopper t6 the door of the building.
. Sufficient room will be required at those facilities where trucks dump the waste
directly on the floor during peak hours and waste is pushed into transportlng
trailers by front loader or cranes.

2.43 Trailer Stall

Transfer trailer stall/tunnel is the general area where a trailer is pulled into a loading spot
that may be coupled with a stationary compactor. These stalls should be at least 16 feet wide, 16
feet high and deep énough teé accommodate compactor and trailer. In addition, a stair-case
should be provided to the tipping floor. Lighting must be adequate to perform transfer station
operations and to provide security measures at night. |

3.4.4 Operator’s Shelter

Transfer station operators shelter (located near waste dump area) should be air
conditioned and also a mlmmum of six air changes per hour in the tipping floor and waste pit
areas is recommended '

. In a cold climate, a minimum temperature of 60° F should be maintained except

for the operators shelter, which should be at least 70°F. |
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e " An infrared heater will work well in most cases at the tipping floor area for.

. maintaining desired temperatures during cold weather. -
- 345 ’Sitei.])"ra.inagef

* Run-onand run-off control system should be designed to handle a peak discharge from
24-hour, 25 year storm event or any other stringent criteria required by regulations.
e .. The tlppmg floor, pit and leakage/leachate from compactor area should-drain into
a sanitary sewer. The rest of the site drainage (i.e. not contamlnated) should drain
" into a storm sewer, if itis available in the area. - :
'+ The dramage along the facility access road should be mamtalned by 1nsta111ng a

1£5:0; a_n;y,pther stringent criteria
{
l

. The site didinage system should be des1gned and constructed to provide adequate
protection to all identified water stifiplies withiin a Sj’fiecif&ied range as required by

local ordinance.
2.4.6 Site communication

Communication plays a vital role in the success of any operation. A good internal
communication should always be maintained among all facility personnel, as well as external
public communication. Telephone service and an intercom system provide outside and
interoffice communication. Hand-held radios could be used to fac1htate internal site operations
when spread over a wide area, e.g., recycling, compostmg and waste collectlons are located at

different places.

3.5 TRANSFER STATION EQUIPMENT

_ Transfer stations require many types of fixed, mobile and back—up equipment. Types of
fixed and mobile equipment are specified based upon transfer station type and size of operatlon
Three to four months worth of fuel supply should be stored for all facility vehicles and other
equipment for contiri_gency planning purposes. At least one reservoir refilling of Hydraulicoil
should also be stored on-site. The hydraulic oil cotld be stored in 55-gdllon drums. '
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3.5.1. Fixed Equipment |

- Size of any transfer station is dependent upon the:population it will serve and the:waste 1t et e

will receive from all res._idential 'and‘comme-rcia] areas. Th‘e:_ﬁxed equipment type-and quantity - -

varies with different design, Some stations receive waste into hoppers, hydraulic push.pits or

- bridge cranes unloaded '"pit?s"%WHi‘Ie_o'thé?rEQﬁireﬂ_Eéllée_ﬁEn vehicles 1o dump onto tipping floor.
3.5.1.1 Hopper

A hopper is a simple loading device where collection vehicles back-up and dump the

- refuse, which is then cmptiéd by.the cycling ram of the compactor. Some stations may require
collection vehicles to dumip'étito’the floor where a front loader pﬁshé‘s the waste into the hopper
for further processmg The 31ze of hopper and. compactor should bestlected bases on the waste

handling process.

3.5.1.2 Push Pits

Push Pits could be either hydraulically or screw operated. It consists of a push plate that
is pushed hydraulically or w1th the help of a screw. The plate unloads the waste from the pit into
~-aram of the stationary compactor for further processing.. . . o

. The length of hydraulically operated pits will have a maximum of 50 feet
lengths while screw driven pits could extend up to 100 feet.
. The rate of refuse feed must be controlled by the station operator.
»  Controls for push-plate and compactor will be installed in the operator’s - -
room with a clear view of both push pit and ram of the compactor.
. Emergency cut off switches must be located at each discharge location.
. The end wall of the compactor slopes at one to two percent toward the p1t to

direct all waste into the compactor.

3.5.1.3 Bridge Cranes

Brldge cranes are used in some transfer station to empty the pits. The overhead crané
places waste into a hopper that is attached to a stationary compactor. .
~ e The crane is armored with steel rails installed vertrcally into the concrete. -

s+ The crane is heavy-duty equipped with a minimum of 0.5 cubic yard bucket. -
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3.5.1.4 Stationary Compactor v

Stationary compactors are the part and parcel of compaction-type transfer stations. A
stationary compactor is placed on-a concrete base on the lower level. The access opening to the

transfer trailer must be at least 12 feet wideand 6 feet high. A drain sump should collect any -
leakage from the trailer during loading operations and drain into a sanitary sewer system. The
characteristics of a stationary compactor should be designed according to facility requ1rements

by an expert in thlS field.

3.5.1.5 Baler

For processing of recychng materlal a baler may be requlred A multi-material heavy
' 1 ] chlpper/mulcher may be required
ify this equipment according to

to process wood and yard wastes
site-specific waste processing needs.

35.1.5Scale | o ‘

.- The scale should be at least-70 feet-long and 10 feet wide. An automatic recording;-cards------ -

operated scale with up to 100,000 Ibs. capacity should be considered to'facilitate
billing/invoicing. However, the size and sophistication of scales could Vary with the size of
operations. The scale should be equipped with a signaling device so that weighing activities can
be expedited. A scale that is capable of weighing w1thout dismounting is preferable. The scale
should be located in such a place that ingress and egress will not obstruct any normal facility

traffic flow.
3.5.2 Mobile Equipment

Mobile equipment is always spec'iﬁed and procured according to site-specific:

requirements.
3.5.2.1 Front Loader

A front loader is an essential part of a station where waste is dumped onto the tipping
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floor and then is pushed mto a hopper by the front loaders. The loader should be fitted with the

’ followmg
e A protectlve sh1e1d over the rad1ator
« ' “Equipped with rear weights to prov1de tractlon - A backhoe, used 1nstead of rear
weights, could serve two purposes. - ;
+ 7 First, it will provide weight for traction and ~ o
. Second, it could be used to transfer and compact waste into open trailers;
. Rock-type treads on foam-filled rubber tires to reduce downtime due to tire failure

while moving trash; and
« - Equipped with standard safety equipment including roll bars, seat belts, and
backup warning. :

3.5.2.2 Transfer trailers

o

designated landfill. The trallers may or may not be owned by the fa0111ty itself.  This service
could be contracted to an independent waste hauling company. There are basically two types of
transfer trailers and semi- trailers: open and enclosed. If the service is conducted by the facility
itself, at least one backup traﬂer must be maintained in the equipment inventory to avoid any

interruption in an event of the breakdown. The typical requirements of any vehicle that hauls e

waste on any highway should be cost efficient, waste must be covered during transportation, -
comply with highway traffic specifications, vehicle capacity must not exceed hlghway weight
limits, and methods of unloadmg should be dependable.

The following table provides the general characteristics of open and enclosed trailers,
however, the design engineer must specify vehicles according to facility specific needs.

Transfer Trailer General Specifications

Trailer Typical Loading . Maximum Compacted Remarks »
Type Capacity (yd®) Densities (Ibs/yd®)
Open 45-130 200" to 400 Optional Dumping

! L - (manual or ejector)

Enclosed . - 45-75, 550 to 800 - Self Empting
NOTE: 'non-compacted waste in open trailers '
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3.5.2.3 Tractor,

. The number o'f-Vehicles-requi'red to handle peak-’dayé demand at a typical transferstation .. -2
varies. Enough transfer trailer tractors will be required to deliver the waste to.a designated == . < L
landfill during an average w'ork "day’ No’te'that"thé prOdUotive time during an 8 hour‘work day is-

for drop- off and plck-up
3.5.3 Backup Equipment

In an event of equipment failure, the station operator must be prepared to provide
alternatives. Mobile equrpment e:g,, loaders, semi-tractors could be rented on short notice.
However, stationary equlpment is d1fﬁcu1t to replace qulckly An extra transfer trailer should
always be available to deal with this’ type of situation as part of contingency plannlng

3.5.4 Maintenance Shop -

The maintenance facility must be designed based on a transfer station size and fleet

equipment. A fully equipped (maintenance equipment, spare parts, tools, air compressors, lifts,
- etc.) on-site maintenance shop should be constructed to minimize dowr time in an event of -~ - - kel

equipment failure, and to conduct a routine operational maintenance of }processing equipment,

transfer and collection-eciuipment. The maintenance program must be designed on a planned
‘ preventive maintenance schedule resulting in a systematic inspection of all equipment, which

could minimize breakdown events. Some of the  advantages of a regular maintenance program

are fewer breakdowns minimum lost time and wages, development of records for future

planning and increase in overall work efficiency. - In addition, the bu1ld1ng itself should be

maintained on an as needed base.
3.5.5 Safety Equipment

Slte safety equipment needs vary w1th different types of transfer stations.

. Safety harness at each unloadmg area will be required at those statlons which have '
" pits and hoppers. The harness could be attached to the roof with a rope.
. An emergency ram stop-button rmist be provided at each unloading location-that is

equipped with a compactor. Same type of safety measure should be taken for
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‘ '~ balers, chippérs or mulchers.
. ~All mobile equipment must be fitted w1th backup alarms. _
} @ e -:FII‘ST, aid k1t should be located near t1pp1ng floor and operator s shelter, and at other
. vappr‘opr;ate place_s. They should be QhCCk_Cd periodically for adequate supplies. -

3.6~ GENERAL SITE SECURITY

A chain link fence, up to a height of 8 feet, should be installed along the perimeter-of the
site to prohibit any unauthorized access to the site. The fence should have 12-inch high 45°
inclined (outward) barbed wire straps. No unauthorized waste dumping and/or public access |
should be permitted at the site. The site entrance must be controlled by a main gate and each
vehicle should be logged in and out of the facility. Ample lighting should be installed along the
premises and other main buildlng areas to ensure site securlty g
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	purpose ofthis document is to address the general planning, design and technifal aspects ofa Transfer Station Solid Waste Management Facility in Indian Country. This document is solely developed for guidance purposes. Site-specific conditions must be considered while designing a transfer station facility. The execution of an 
	The 

	engineering design does, however, involve the judgement of an engineer/designer to ascertain whether a technique or guidance can be applied to a certain situation. Experts in this field should specify the most economical and efficient facility structure, including equipment best suited for the transfer station. This document points out that 
	what technically can be done and how to establish the requirements for the design ofa Transfer Station, This document is not a regulation and should not be construed as such. Any comments related to this document should be addressed to: 
	Ben Banipal, P .E & Anan Tanbouz, P .E. Tribal Solid Waste Coordinators US Environmental Protection Agency (EPA) Region 6 1445 Ross Avenue (6PD-U) Dallas, Texas 752Q2-2733 
	'ii 
	· 1.0 INTRODUCTION 
	A higher incidence of open dumping and/or illegal disposal of household wastes is mostly related to absence o{residential solid waste services in any particular co:rrirnunity. This is even more prevalent in Indi4Ln Country in Oklahoma and New Mexico. Approximately orte third ofthe high priority open dump sites in the entire nation, as classified by the Indian Health Services (IRS), exist in Oklahoma on Indian lands. To mitigate· illegal dumping and to establish a comprehensive solid waste management program
	Figure
	A transfer station is yery convenient, cost effective and an attractive alternate. A transfer station can range from a simple waste collection contc1iner where residents may drop off their household wastes, to a sophisticated facility where waste is collected, compacted and hauled by a tractor trailer to a nearby disposal facility. The transfer station may also include recycling and composting areas. Transfer stations are an increa.singly popular option to meet the waste disposal needs ofresidential communi
	Due to stringent fede;ral and state regulations, the number of landfills is declining and this trend will continue in the future. Not only can transfer stations be integrated into a community smoothly, but they can preserve and even contribute to an area's unique character. The key, though, to a successful transfer station facility is diligent planning and evaluation of all
	objectives. Planning, i:ri general, is a process of collection, evaluation and presentation ofdata relevant to some problem, in this case mitigation of open dumps in Indian Country. There are many factors that must be considered before choosing a location. These factors are discussed in the following sections. 
	fJ 

	2.0 TRANSFER STAT~ON SITING IN INDIAN COUNTRY 
	2.1 Selection of a Site Location 
	One ofthe principal reasons to use a transfer station is to increase productivity ofa pick­up crew and its truck mobility in the collection area. A transfer station should really be near the center ofa collection area, convenient to_ good haul roads and zoned according to local ordinances. As the transfer station is seldom located right at the center of the collection route, each collection v~hicle will travel some distance to the transfer station. A site can be at some reasonable distance from the center o
	·of a direct _haul by the collection vehicle to a disposal facility itsel£ According to the publication (EPA Waste Transfer Station; A Man'lf:alforDecisionMaking EPA530-D-01-001), a transfer station is generally cost effective when the round trip distance to a disposal facility exceeds 35 miles. However, this distance may vary depending upon a site-specific data. -A site-specific 
	2.1 Selection of a Site Location _ 
	One ofthe principal reasons to use a transfer station is to increase productivity ofa pick
	-

	---------~---up crew and its truck mobility iilthe collection area.,A transfer station should re~tlly be near the center of a collection area, convenient to good haul roads and zoned according to local ordinances. As the transfer station is seldom located right at the center of the collection route, each collection vehicle will travel some distance to the transfer station. A site can be at some 
	' 
	' 
	reasonable distance from the center of the collection area without excessive economic· disadvantage. A break:-even cost analysis should be performed before finalizing a transfer station site. The transfer station will be economical as long as the combined costs of travel by the waste collection vehicles and the transfer ofwaste a disposal facility does not exceed the cost ofa direct haul by the collection vehicle to a disposal facility itself. A~cording to the publication (EPA Waste Transfer Station: A Manu
	' 
	transfer station break-even point can be calculated by determining transfer station cost,. direct haul payload, transfer haul payload and trucking cost. Once these values are determined, then compare the cost of a dir_ect p.a-µl vs. the cost of a transfer haul. 
	<Insert Picture of Transfer Station (depicting spatial relationship qf transfer station, access roads, and surrounding environment)> 
	Most of the Native American population is located in suburban or rural areas. The selection ofa suitable location is based on community needs and concerns and is relatively easier to choose than in urban areas. However, site suitability also depends on numerous technical, environmental, economical, social and political criteria. A balance µmst be achieved among the multiple criteria when selecting a site that might have competing objectives. The site should not be located in a residential area and the site 
	' 
	location ofthe transfer station will most likely raise issues with the public, particularly people living or working near the potential site, or who might be affected by odor, trucktraffic, noise, etc. 
	2.1.1 ~itihg Criteria 
	AU siting criteria must be objective and developed before a potential transfer station site ·. is chosen. The general sets of criteria that are applied during various stages of the siting process should include: · ! 
	• Regulatory Exclusions; ··-·-----• · Technical; ·and----
	-

	• Tribe-Specific Criteria. 
	2.1.1.1 Regulatory ,Exclusion Siting Criteria 
	The exclusionary c:i;iteria vary locally, but typically include factors based on local, state, 
	federal or tribal regulations that prohibit or restrict areas available for solid waste facility 
	development. These criteda must include but are not limited to the following: 
	• 
	• 
	• 
	Proximity to Airports 

	• 
	• 
	·Flood Plains:and Wetlands 

	• 
	• 
	Fault and Seismic Impact Zone 

	• 
	• 
	Endangered Species and protected habitats 

	• 
	• 
	Prime Agrky.ltural Land 

	• 
	• 
	Trihal Secret Sites 

	• 
	• 
	Tribal Historical Sites 


	2.1.1.2 Technical Siting Criteria 
	f!J 
	Following are the ge;neral technical siting criteria that should be considered while choosing a location. · The details oftechnical criteria, including general technical specifications, are provided in Section 3 of this Part. 
	• 
	• 
	• 
	Station Setting: The site should be large enough to provide space for a main building, storage, scale hose, and a maintenance shop. The area required for a transfer station can vary significantly depending on the volume ofwaste to be transferred, rates at which waste will be delivered, the functions to be carried out at the site, and the types of customers the facility is intended to serve. Typically, three acres could be large enough to serve a small tribal community, however, there should be enough space 

	• 
	• 
	Ability for Expansion: When selecting a site, consider the potential.for an increase in the daily tonnage of waste that the facility will be required to manage, or for added processing capabilities for recycling, composting and diversion of the waste. 1t is frequently less expensive to expand an extsting transfer station than to develop a new site, due to the ability to use existing staff, utility connections, traffic control . systems, office space, and maintenance buildings. A transfer station should be s


	··. in addition to trash. 
	• Buffer Space: To mitigate the facility's impact on the surrounding community; a. {a 
	transfer station should be located in an area that provides separation from sensitive W .adjoining land uses such as residences. Buffets can be natµral or constructed arid . can take many forms, such as tree lines, fences, sound wal1s, berms, and landscaping. 
	-------.-·Site·Topography: ·Typically, transfer stations are multilevel buildings and ·need to have vehicle access at several levels. 
	1. 
	1. 
	1. 
	Flat sites would need to have ramps or bridges constructed to allow vehicle access to upper levels, or may require areas to be excavated to allow access to lower levels. · 

	2. 
	2. 
	Moderately sloping terrain can use the topographic advantage, allowing access to the upper levels from the higher parts of the natural terrain and access to lower levels from the lower parts. ' 

	3. 
	3. 
	Steep slopes might require extra cost associated with earth work and retaining walls. 


	2.1.1.3 Tribe-Specific Criteria 
	Community-specific criterion is developed by the tribal community in order to incorporate its social and cultural factors. Examples of these criteria include, but are not limited, to the following: 
	• 
	• 
	• 
	Impact on the local tribal infrastructure; 

	• 
	• 
	Impact on historic or cultural features 

	• 
	• 
	Adjacent land uses, including other environmental stressors that might already exist; 

	• 
	• 
	Proximity to schools; 

	• 
	• 
	Proximity to churches; 

	• 
	• 
	Proximity to burial-ground; 

	• 
	• 
	Proximity to parks and recreation areas; 

	• 
	• 
	Prevailing winds; 

	• 
	• 
	Proximity to residences; 

	• 
	• 
	Number ofresidences impacted; 

	• 
	• 
	Impacts on existing businesses; 

	• 
	• 
	Presence ofnatural buffers; 

	• 
	• 
	Buffer zones and screening·measures 

	• 
	• 
	Expansion capability; 

	• 
	• 
	Traffic compatibility 


	2.L2 Tribe Involvement 
	Tribal council and other community participation should be integral components of planning a transfer station. The tribal members must be legitimate partners in the·facility-siting 
	proc~ss in-order to integrate community needs and concerns. The tribal members also have the 
	ability io influence the decision-maki~g process. Inteiating public input is essential to building integrity-and instituting good communications with the community. Establ1shing credibil_ity ~nd 
	-

	f!J 
	trust with the tribal comm:unity is equally as important as addressing enviro:nn:iental; social, and econ9mic concerns aboufthe solid waste facility. The following are some general guidelines for developing and implementing a siting process that is operi. and integrates meaningful public­
	-input;---
	-

	The first step in the site selection process involves working with the tribal coUnciHo establish a siting committee. The committee's main responsibility includes developing criteria to identify potential sites and to evaluate those sites. The committee should be made up ofkey individuals who represent various stakeholder interests. These stakeholders might include, but are not limited to: 
	-

	Tribal Community members Tribal Enviropmental Departments 
	• 
	• 
	• 
	Consortia (POEP and ITEC) 

	• 
	• 
	Tribal elected officials (Tribal Governors, Council members etc.) 

	• 
	• 
	Academic institutions 

	• 
	• 
	Federal Agencies (EPA, IRS, BIA, ETC.) 


	_Committee membeirs should be selected especially to ensure representation from the area that the transfer station is intended to serve. Volunteer participation should also be solicited. The meeting times and dates must be planned and scheduled ~o facilitate attendance by all committee_members and other members of.the public. Therefore, meeting sehedules should 
	-

	f!J 
	avoid conflicts with other major community, cultural, or religious events. In order to encourage active public participation, 'meetings should be prominently advertised in a timely manner in the local area and held in facilities that are easily accessible. A facilitator should be appointed to keep the meetings focused, to minimize the potential for certain individuals or interest groups to dominate the process, and to encourage active participationby all stakeholders throughout the process. 
	Individual duties, group responsibilities, and process issues must be established during the first meeting. Expectations and limitations of the committee need to be clearly communicated, which might also be summarized in mission statements. After establishing general procedures, the next step involves educating the committee to further ensure equal participation and means of influencing the decision-making process. Committee members should understand the reasoins why a transfer station is needed and the rol
	-process should: 
	• Give everyone on the committee a chance to be actively involved; 
	5 
	• 
	• 
	• 
	· Allow the committee to remove the selected facilitator, if concerns about 

	TR
	. 
	objectivity exist; . 
	. 

	• 
	• 
	. Encourage members to discuss relevant concerns and. to r3:ise freely questions or 

	TR
	objections. Criticisms or challenges should be directed toward the issues; 

	• 
	• 
	the facilitator should swiftly mitigate personal criticisms; 

	• 
	• 
	Agree on a: means to resolve disagreements before they arise; 

	• 
	• 
	Provide members the opportunity to discuss the results of ~ach meeting with their 

	TR
	constituents; 

	• 
	• 
	Provide technical experts tci educate participants; and 

	• 
	• 
	Distribute informational literature before meetings about upcoming issues . 


	When initiating a sitjng prQ~,ess, education must be extenaecl,beyond the siting committee to include a community-wt~e outreaqh ip.itiativ,e. Cornponent~'<9'fthis~ty,pe of public outreach­typically include: 
	• 
	• 
	• 
	Special co:tmimriity meetings; 

	• 
	• 
	Internet sites; .• Informational literature; 

	• 
	• 
	Direct mail with project updates; :Presentations to tribal members; 

	• 
	• 
	Community education programs and workshops; and Reading material located in· public libraries or community centers that document the process. 


	2.1.3 Zoning Designations and Requirements 
	I 
	A transfer station is frequently classified as industrial or commercial use, which limits its siting to areas zoned for industry. If local zoning ordinances are s◊-rest~ictive so that they disallow facility siting outside preestablished industrial zones, substanti~l engineering and architectural design _must be incorporated into the facility in order to minimize impacts on the surrounding communities. In rural areas, equally on Indian lands, this may not be an issue due to small communities and availability
	2.1.4 · Secure the Best Site 
	On~e all criteria have been agreed upon and issues addressed, it is time to narrow down all applicable sites. It must be noted that despite best efforts, no site is a perfect site. Every site 
	'
	f'J' · has s01ne shortcomi~gs that must be addressed. Once unsuitable areas are eliminated, the potential sites should be ranked considering all crite{ia. The top two to four sites should undergo rigorous analysis to determine each site's technical feasibility, degree ofcompliance with the environmental r~gulatfons and tribal ·objectTve~· ·-· 
	' 

	The exclusionary criteria can be plotted on maps, which helps the committe·e visualize where the facility cannot be sited due to local, tribal, state or any other requirements. Plotting of maps _could be facilitated with Geographic Information Systems (GIS) software, which is available to all tribes via consortia (AIPC/POEP and ITEC/OES). The GIS is a software capable ofassembling, storing, man'ipulating;, and displaying geographi~~ilyWteferenced information that could be of value for siting\•$'olid waste f
	entered, each positive a.ttrifo1te or exclusionary ~riteri,ican,1:fe layltfd on top of the municipal 
	· maps, and on top of each other, to narrow down potential acceptable site locations. 
	2.2 SITE ACCESS/TRAFFIC PATTERN 
	Figure

	The site should be a~cessible from good haul roads in all weather conditions without ·creating interference,with normal traffic flow. Details of site roads, traffic control and pattern are discussed in Section 3 of this part. The roads leading to the site are as important as the roads designed to smoothly handly the flow ofthe traffic within the facility itself. The roads leading to the transfer station must handle increase in the traffic volume without causing a bottleneck for· the local traffic. A traffic
	2.2.1 Central l.,ocation to Collection Routes 
	To maximize waste collection efficiency, transfer stations should be located centrally to waste collection routes. As a, rule ofthumb, in order to maximize collection efficiency, q.ny far end of the collection route should not be further than IO miles: Beyond thatdistance, collection 
	8
	f!) 
	routes might need to be altered to enable the refuse to be collected and deposited atthe transfer · station within.one operating shift. 
	2.2.2 Access to Major Transportation Routes 
	---Transfer stations-should he located inan·ar·ea with-efficierithighway; rail, or barge ·access. _systems in order to minimize impacts of vehicular traffic on neighboring lq,nd uses. The transfer ' station should be located so as to have direct and convenient access to truck routes, .major-arterial 
	· and highway systems ( or rail or barge access, if appropriate). It is preferableto avoid routing : · traffic through residential areas since traffic generated by the transfer station may contributeto congestion; increased air emissions, noise, wear and tear on roads and litter problems: 
	-

	2.2.3 Truck and Traffic:$= ompatfbiHty 
	Transfer stations:i8iften rec~ive StJ,J?ges of t11affic:whencolleption vehicles have finished their routes. This variesi6ca1iy, but peak traffic flows ofte11?.:occur near the middle of the day. The best sites for transfer stations, therefore, are those l0eated away from areas that have midday traffic peaks and/or school bus and pedestrian traffic. 
	2.2.4 Sufficient Space for Onsite Roadways, Queuing, and Parkin~ 
	Transfer stations typically have onsite roadways to move vehicles around various parts of the site. Waste collect.ion trucks could be up to 40 feet long. Transfer trailers that move waste to a disposal facility are typically 5_0 to 70 feet long. These long vehicles need wide roadways with gradual slopes and curves in order to maneuver efficiently and safely. Als.9, space atthe site will be needed for parking of transfer vehicles and to allow queuing for incoming and outgoing traffic without backing up onto 
	. 2.2.5 Loop Circulation 
	Use a loop circulation system as the fundamental site organization device. It provides a basic framework for the site layout. It also produces flexibiiity in the event ofpr_ogram changes. This is often the secret-of routing visitor traffic to the office area. If the loop does not organize 
	. . ' 
	the scheme, go to another arrangement. Remember that a loop always lias a knot or constriction 
	in it. This knot is always at. the entrance. to the facility. How constricting it is depends on:how the traffic flows through itand ~hat obstacles are placed near the knot 
	2.2.6 Traffic Circulation 
	--------------····-··· -~A coimter~clockw1se traffic crrculat10n· 1s desirable. It1s ·usually easier to tm:n left due to ~ · ,_·· . -· ·._ : ::·-­driving control being on the. left side and better vision to the left. Obstacles are slightly closer and the edge ofthe p~veme~t an:d the side ofa vehicle can be seen plus it is• easier to backup on the driver side than right si~e where vision is impaired. Gatehouse transactions occur on the, · driver side. However, right turns are usually safer in conventional tr
	2.2.7 Flexibility in rearr~nging 
	. . 
	If a particular functio_n is causinggrid fock"in thetrafnc, consider housing it in the.satellite builditfg. Mo;¥i,ng l'ttcycling items and/or wood waste functfons to a clifferenfbuildlng iri ..a particular station could be beneficial. Making a loop W(s)Fk is not too hard until you have to route the traffic out t.hrough the gatehouse. Be flexible to relocate the scale to accomplish a smooth traffic flowwithin the 
	If a particular functio_n is causinggrid fock"in thetrafnc, consider housing it in the.satellite builditfg. Mo;¥i,ng l'ttcycling items and/or wood waste functfons to a clifferenfbuildlng iri ..a particular station could be beneficial. Making a loop W(s)Fk is not too hard until you have to route the traffic out t.hrough the gatehouse. Be flexible to relocate the scale to accomplish a smooth traffic flowwithin the 
	facility. 
	f", 


	2.3 ENVIRONMENTAjL CONCERNS 
	2.3.l Site Drainage 
	Surface water flows from roofs, roads, parking areas, and landscaped areas at a transfer station, eventually reaching natural or man-made surface water drainage systems. Run~off also percolates into the groundwa~et. Keeping surface water free ofcontamination from waste, mud, fuel and oil that drip from vehicles is important in maintaining the quality ofboth the surface and. ground water. A transfer station typically results in an addition ofnew impervious surfaces (paving over) that increase the total quant
	• De-silting facilities (an on-site pond before release); 
	Figure
	· Biofiltration to· remove contaminants; 
	... 

	• pI-I adjustment; 
	Oii/water sep~rator (under flow dams etc.); and • • Other forms ofpretreatment. 
	-----------Miii1miiiniimpervii:nis areas-and maximizing landscape and vegetative cover areas will reduce the tqtal surface run-off. Waste handling areas must be covered. In addition, ensure that 
	_run-off from waste receiving and processing areas drain into the sanitary sewer system for proper treatment, if allowed by the local ordinance. In rural areas and other areas not served by a sanitary sewer system, it is common to connect building drains to und~rground holding tanks. The tanks are pumped as needed and the leachate is trucked to a sewage treatment plant or other approved waste liquid procij~s'irrgf;adlity. 
	2.3.2 Water Pollution ~•bntrol 
	Transfer station d~sign°.shouid ensure that contamin,?,:1,ted water generated from waste contact is collected separately and not discharged on-siie, Transfer operations that relate primarily to water quality issues include: 
	·· ··• · ·Restricting all waste handling to covered areas that are designed to clrain into ···· sanitary sewer facilities; 
	• 
	• 
	• 
	Maintaining all surface water management facilities in good operating condition, including periodic cleaning and removal of silt and debris from drainage structures and ponds as well ~s removing c?llected oil from the oil-water separators; 

	• 
	• 
	Responding promptly to exterior spills to prevent this material from entering into · surface water system; 

	• 
	• 
	Removing on-site liquid spills such as oils, paints, and pesticides with an absorbent material rather than hosing it into drains. Although these fiquids are generally prohibited at transfer stations, they might find their way into the waste stream in small quantities; and 

	• 
	• 
	Removing as much debris from the tipping floor by mechanical means ( such as scraping or sweeping) as possible before hosing down the tipping floor. 


	2.3.3 Air Pollution Control 
	Figure
	Tipping areas can oftenhaveloc<l,lized airqualityprobkms (dust and odor)that can 
	. . constitute a safety and /or a health hazard. Dust can be particularly troublesome, especially where dusty,-dry corpmerc~al loads are tipped. As in noise control and reduction, there are also . limited design-mea~ures av~ilable to cope with air quality issues. The following are suggested · · methods that could be implemented to less.en the effect. . 
	. 

	• Water:-based dust suppression misting or spray systems can be used to "knock down" dust Different types of systems· are available, typically involving a piping system with an array ofnozzles aimed to deliver a fine spray to the area where dust is most likely to be generated (e.g., over the surge pit). These systems are actuated by station staff "on demand" when dust is being generated. Use ofhandhel<i hbses to wet down the waste, typiqally'in a pit, where it is being moved or pro9.essed. D,esigners need t
	4 . . 
	for this purp0:se. 
	• a limited :b~sis, ventilati@n systems can provide s0_me measure of air quality control inside enclosed.transfer buiiclihgs. Sinlte thes~ structures generally require high roofs and' large floor areas, it is usuaHy impractical to develop the air velocities-­needed to entrain dust particles. The most practical approach is to concentrate the 
	On 

	I 
	fans and air removal equipment above the dustiest and most odor-prone area so that there is a positive flow of air from cleaner areas: This approach will usually give .... the customer area some measure ofprotection. 
	The following general operating practices should be considered that may reduce air emissions: Maintaining engin~s in proper operating condition by performing_routine tuneups; 
	• 
	• 
	• 
	Considering the purchase of:hewer-generation low-emission diesel engines; 

	• 
	• 
	Minimizing idling of equipment including engines shut off when not in use; 

	• 
	• 
	Keeping truck bodies and tires clean to reduce tracking ofdirt onto streets; 

	• 
	• 
	Keeping paved surfaces clean; 

	• 
	• 
	Coordinliting with hauling companies to minimize the number of dusty loads that are allowed at the transfer station at anyone time (i.e., staggering the deliveries) and insuring that these types ofloads are delivered in closed or covered vehicles; and 

	• 
	• 
	Ensuring that street sweeping operations use sufficient water to avoid kicking up dust. 


	2.3.4 Noise Control 
	. . ' 
	l:t?-IIidiah country the site location may not demand much noise control. However, , . because of typical noise levels, customers -might not hear instructions -or warnings from station .­
	4j 
	operators or from other customers, and might not hear the noise from aµ unseen approaching hazard. Based on a transfer station size and operations, high noise levels could come from heavy equipment, increased truck traffic, unloading ofwaste or recyclables outo a tipping floor or into 
	-i-pit. A st~el drop box ottr_ailer can also-create substantial noise, as ca~ stationary compactors. Fall distance and surface material render an effect. Good facility design can help reduce noise that could include maximizing the utility ofperimeter site buffers, particularly along site boundaries with sensitive adjoining properties. Providing natural or man-made ~arriers are the · most effective ways ofreducing noise when the sound generation level' cannot be reduced. A 
	----~must____QOJlS.ider noise reduction material to minimize noise effetts on the overall operations of the transfer st~{fohs;-' : 
	d=e~s:ign.er 

	2.4 WASTE ASSESSl®t:ENT 
	2.4.1 Amount of Waste Generated in th~ Opei"ational Area 
	Due to the general lack ofresidential waste management services in Indian country, it might be a challenge .to calculate the amount ofwaste generated in any particular area of consideration. Therefore,·asurvey of actual waste collection could be necessary in order to determine the quantity and type ofwaste generated in the receiving area. Another study, which will be necessary, is a projection of waste based on a growth pattern fo~ the community or for industry, whichever is necessary. The transfer station 
	2.4.2 Type of Waste Generated 
	All types ofwaste, including wastes to be excluded, need to be specified. As mentioned in a previous paragraph, a survey of actual waste collection may be necessary to determine the type ofwaste generated in the receiving area. An area growth pattern is also very important to the type estimate and amount ofw~ste generated. Ifthe projected gro~h is commercial, then the types of support industry that wiH be built should also be assessed. 
	2.4.3 Storage of Solid Waste 
	[,.
	13 

	-
	· · 
	' 
	The waste-storage time at the facility should be as low as practically possible. As soon as a waste receiving trailer_ is full, it should quickly be transported to the receiving landfill or 
	-

	' ' . . ' 
	. 

	waste processingfacility. Fiowever, in small receiving areas, it may not be economical to transport waste everyday, as the trailer may be only partially full. In any event, the waste should 
	I • • 
	···n:ot·oe storedmofe-thatr48 ho11rs··at the·trartsfer"facility-as··odor/ vectormusthe·controlled to··---c-------------protect human health and the environment. 
	-
	The waste should.Qe 

	Waste Recycling/Segregation 
	Area 
	covered and house-keeping be maintained during all hours of storage. 

	2.5 TRANSFER STA'JJON ADD-ON 
	Municipal solid wasrte is ac~epted and transferred to the ... disposal facility at a transfii{ station. (Jioweve,i;, it s~oul<i be specified in the plan as to what else:;will ~,e processed 3:fthe transfer station. Other agtivities may intitde reefycling;il).d .<, composting of yard and footfwaste. Retycling of'fuaf~rials•touldi,a include tires, clothing, yard waste asphalt, plastic, furniture, paper, glass, aluminum, batteries, waste oil/lubricants, etc. To handle and process on-site recycling, additional e
	additional ac:tiyiti~_s to be_p~~fo_rmed at a given transfer station must be planne~ and agreed upon during the siting, planning and designing phase. 
	f'tJ 
	.· . 

	2.6 TRIBAL REQUIREMENTS/COMPLIANCE 
	Tribal government requirements must be fulfilled before registration ofa solid waste transfer station. Ail information required to process an application must be provided to the tribal council and to appropriate federal agencies (if applicable), including but not limited to the following: 
	• 
	• 
	• 
	A site plan; 

	• 
	• 
	Description ofthe collection, transfer, treatment o~ disposal ofwaste from the facility; 

	• 
	• 
	Frequency ofcollection, removal and final destination ofwaste; 

	• 
	• 
	Special operational procedures; 

	• 
	• 
	Copy ofapplicable regulations; and 


	•-,• Any other-ihfomiation re·quested to pt6c_ess'the application (facility closure·a:nd .. · ·financial assurance plani operator certification, etc.). ----:· 
	. . . . 
	The details oftribal and other regulatory compliance review of an application isiprdvided in Part II (C) ofthis document. 
	Figure
	" 
	3.0 JIACILITY ENGINEERING DESIGN CONSIDERATIONS 
	A solid waste transfer station canbe classified as a small, medium odarge facility, based . on the quantity ofwaste processed by the stationin any given day. However, the station may. also be broadly classified i~to one ofthree rqain categories, based on the method ofwaste · 
	handling at the facility. These broacFcategories are given below: -----------------------. 
	1. Direct waste-loading from collection vehicles to transfer-trailers without 
	I 
	1
	compaction; 
	-

	2. 
	2. 
	2. 
	Waste collection pits to collect waste and then load into transfer trailers via a compactor. Tlie waste is pushed into a compaction compartment by a front end . loader and then compacted; and 

	3. 
	3. 
	A hopper to collect waste: 


	i) waste is dumped dftectly-froni tll~ coll~ctionvehic{es into a hopper. A hopper is connected to a stationary compactoband t~en waste is compacted and loaded into transfer trailers; or 
	ii) Waste is d1Jmped onto a collection floor and then a front loader is used to push the waste into a hopper for further processing as described above. 
	A typical transfer stJtion engineering design guidance· is provided in this section. ~t should be noted that the design criteria provided in this section are for guidance purposes only. A site-specific design will be developed by the operator/owner for the site-specific conditions, conforming to tribal and local ordinances as applicable._ The plans and specifications should be prepared accordingly. The execution ofan engineering design, however, involves the judgement of an engineer/designer to ascertain wh
	f', 

	View ofMain Buildings abovds smaIJ 
	guidance can be applied to a' certain situation. These experts Transfer Station and 
	should specify the most economical and efficient facility structures including equipment best 
	suited for a specific transfer station. 
	3.1 Water, Sewer and Electricity Design 
	Potable and flushing waters are necessities at any waste-transfer facility design for ·
	-

	Figure
	maintain_ing good house-keeping and personal hygiene. The generic guidelines are provided in the following subsections. 
	3.1.1 ·Water Supply and Fire Protection 
	• • I • 
	----The-water supply°should have a miniriiuii:i-delivery rate of 100 gallons per minute (gpm) while maintaining apressure ranging from 60 to 80 pounds per square inch (psi). 
	• 
	• 
	• 
	A fire hydrant within close proximity to the facility should be available. The fire 

	TR
	protection system, consisting ofwater outlets at critical locations, must be 

	TR
	.designed. 

	TR
	A sprinkler/spray system and fire hoses should be provided at each unloading 

	TR
	area. 

	• 
	• 
	Ionization-~e smo~~hdetc;~tors,,and fire ~xting;ufaher§{Type A, B and C) should 

	TR
	be installe~jit each tt~fl'oaqJ)ig siatiih. 

	• 
	• 
	The fire pr@tection-system,shouldfinclu~e an audible-alarm that would alert site 

	TR
	personnel of ariy emergency situatrtm at any;,t:ime. 


	3.1.2 Wastewater 
	Most transfer stations discharge some amount ofwastewater to sanitary sewer-systems. 
	-

	' 
	This wastewater usually originates from daily cleaning of the waste handling areas (tip:J?ing floor, leakage from compactor and waste pits, etc.) as well as wastewater from facility restrooms. Sanitation facilities for site personnel and other accessing the station must be provided. 
	• 
	• 
	• 
	• 
	The local Public~lly Owned Treatment Works (POTW) ~stablish guidelines for discharge into the sanitary system. To comply with PO1:W standards, transfer stations must pre-treat wastewater that comes into contact with waste before its release into the sanitary system." 

	• 
	• 
	• 
	Pretreatment methods may include silt setting ponds, oil/water separators or other treatments. 

	• 
	• 
	The waste handling· and storage areas must be covered so that rainfall does not contribute to leachate on order to minimize discharge from the station. 



	• 
	• 
	In rural areas where a public sanitary system is not available, a septic system/portable tanker may be used to collect the leachate and sanitary water from the restrooms. 
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	3.1.3 ~lettricity_ 
	Transfer stations-wiU require E?_lectricity to.operate equipment, such as balers, chipper/mulcher, compactors and general lighting of the site. Consequently, a potential site 
	' . 
	should have nearby existing utility hookups or have the ability to get connected in a cost efficient manner. --Three-ph~se elect_ficiffwill berequireato operate mucli-oftlie equij:mienl ac­the facility. 
	3.2 ROADWAYS DESIGN 
	The facility roadways should be designed to handle all weather conditions and could be constructed of asphaltic conr:;tete; Portland cement concrete or aH'""w@ather gravel. 
	• 
	• 
	• 
	All one-wayfoadway§.Bh_q,µld JJ,:,we a..min,iµiuJJ;J;Jiidthtof 12 feet. Two-way 

	TR
	roadways should haye a rrti~imum-~idtij)l'~f 20'%et pfas appropriate side 

	TR
	shoulders,), 
	.. 
	·-. 
	-· 

	• 
	• 
	The roadways should be designed to supportheavy~vehicle loads. Base andsub­

	TR
	base material1 should be compacted to achieve a field density that will support 

	TR
	heavy vehicular activities. 

	TR
	Maximum grades should be approximately 8%. But, if circumstances require 

	TR
	more grade, 3rn absolute maximum grade mlisfnot exceed 10%. Ifconditions 

	TR
	permit, it is preferable to maintain a grade of6% or less. 

	• 
	• 
	There should be enough parking space for site personnel, public visitors and 

	TR
	transfer station vehicles. Usually five to six standard car parking spaces are 

	TR
	enough for gene~al parking. The transfer station vehicle parking spaces are 

	TR
	dependent upon the number ofvehicles utilized by the facility. 


	3.3 SIGN AND RAMP DESIGN 
	3.3.1 Signs 
	Proper signs must be installed at all appropriate places in order to facilitate safe transfer 
	. 
	. 

	operations. This includes stop, directional, cautjon/safety, office, scale platform, etc signs. The facility speed limit should be clearly posted. A main facility sign near the entrance gate, which displays facility information s~ch as name, address, hours ofoperations, emergency telephone number and facility permit number, should be installed. All the signs should meet minimum 
	operations. This includes stop, directional, cautjon/safety, office, scale platform, etc signs. The facility speed limit should be clearly posted. A main facility sign near the entrance gate, which displays facility information s~ch as name, address, hours ofoperations, emergency telephone number and facility permit number, should be installed. All the signs should meet minimum 
	applicab1e DOT /tribal standards. 

	3.3.2 Ramps 
	Ramps should extend at least 100 fe~t beyond the door. Incas~ semi-trailers are . .. .. . . -----permitted to carry waste;. the r~mps should be art1inirnumof (s6-feet bey-ond the building. The construction ofretaining walls would be required to construct ramps for unloading waste and 
	' 
	' 

	facilitating waste handling. Depending on the topography, ramps could be on raised areas or 
	trailer loading area could be excavated. The elevation difference between tipping floor and 
	trailer loading should be at least 16 feet. This height can vary and sholfld be specified by the 
	engineer, Retaining wall design and backfill will be site-:-specific. 
	3.4 MAIN BUILDING/TRANSFER STRUCTURE DESIGN FEATURES 
	. .. : -· ,.-,·,"'; .. . .. ' 
	Figure
	A functional attra§tive ?u,iJt1i~g s?ould b~1des.i~ed cJ.p.d con,structed for transfer stations. The building should enhance visual harn1ony witn the surrqlinding areas. Open or partially­enclosed buildings should be avoided due to potential dust, noise, disea:5e vector and debris control issues. Therefore; the main building should be enclosed. The following factors should be considered while designing various components of the main structure. 
	3.4.1 Doors 
	In general, the building should be tall enough to accommodate 16-feet hig4 vehicles. However, if gravity discharge vehicles are to be used to deliver waste, ~4-feet tall door opening will be required to ensure enough clearance for those drivers who may !eave the building with 
	,. 
	their beds in upright position. 
	i) 
	i) 
	i) 
	Motorized and overhead doors are always preferable. 

	ii) 
	ii) 
	The doors should be protected by pipe guards, which are_ typically 6-inch in 

	TR
	diameter, filled with concrete and buried in the ground to a depth of at least four 

	TR
	feet. 

	iii) 
	iii) 
	The roof of the structure should be high enough to provide ample clearance for 

	TR
	gravity discharge vehicles with their body lifted. ,; 


	3.4.1 . Tipping Floor 
	fj 
	The tipping floor is that portion ofthe structure where collection vehicles unload collected waste. It must be long enough to shelter the unloading crew and the width ofthe floor should be designed to ac~ommodate the number ofunloading vehicles expected during peak_ 
	. hours ofoperation on an average oay.-Rule ofthumb, the floor-should be-2 t62.5lifueflhl:noad · carrying capacity ofan ave:i;age hourly number of vehicles expected on an average day. Average automatic unloading vehicles may take five to sev:en minutes from entry to exit while manually unloading of a vehicle may take from 15 to 30 minutes. 
	• The tipping floor should be constructed ofconcrete in order to sustain heavy truck loads. This '.t[.:t;,or· shpuld be obstruction free, thatiticludes load-bearing columns ofthe mainJ~cturefiior 1:,JJ,cking-up truck,;s... Afi{ogi1,~rjs required at the end of 
	the floor jus.fbefore ~lie h@pe/or ◊Pen ,~P-. .. 6"
	.. 
	A minimum pf40 td':50 rJtt distaJ'j:ce mtl'st be,fuaintJined from an open drop/stopper tc, the door ofthe buiicii'ng. 
	• Sufficient room will be required at those facilities where trucks dump the waste directly on the floor during peak hours and waste is pushed into transporting trailers by front loader or cranes. 
	2.4.3 Trailer Stall 
	Transfer trailer stall/tunnel is the general area where a trailer is pulled into a loading spot that may be coupled with a stationary compactor. These stalls should be at least 16 feet wide, 16 
	~. ' 
	-

	feet high and deep enough ~o accommodate compactor and trailer. In addition, a stair-case should be provided to the tipping floor. Lighting must be adequate to perform transfer station operations and to provide security measures at night. 
	3.4.4 Operator's Shel~er 
	I 
	Transfer station operators' shelter (located near waste dump area) should be air conditioned and also a minimum ofsix air changes per hour in the tipping floor and vvaste pit areas is recommended. 
	• 
	• 
	• 
	In.a cold cliJ:?ate, a minimum temperature of 60° F should be maintained exc.ept for the oper~tors shelter, which should be at least 70°F. 

	• 
	• 
	An infrared heater will work well in most cases at the tipping floor area for maintaining desired temperatures during cold weather. 


	3.4.5 Site'.Drainage. · 
	. Ri1n::-6i1. anci-tun~off control system shoulcf be·designed fo handle:a peak discharge from 24-hour, 25 year storm event or any other stringent criteria required by regulations. 
	• 
	• 
	• 
	The tipping floor, pit and leakage/leachate from compactor area should drain into a sanitary sewer. The rest ofthe site drainage (i.e. not c~ntaminated) should drain into a storm sevier, if it is available in the area. 

	• 
	• 
	The drainage along the facility access road should be m~intained by installing a culvert undet,;th'e'e:trtrance road. The culvert mus;tbe•designed to handle a peak


	,·,;,<;''.. ,., . 
	·+:,· 

	discharge f1;gp:124-hqJ, 2.~.iye~r.rainfall ~ye11ts;,9r an:Yqther stringent criteria required b:r·regulatiq,s. 
	• The site dt[inage sy~temsTiolild b"e designed ,ha constructed to provide adequate protection to all identified water supplie•s within a specified range as required by 
	,,, I 
	local ordinance. 
	2.4.6 Site communication 
	Communication plays a vital role in the success of any operatioN. A good internal communication should always be maintained. among all facility personnel, as well as external public communication. Telephone service and an intercom system provide outside and interoffice communication. Han_d-held radios could be used to facilitate internal site operations 
	. -. 
	when spread over a wide area, e.g., recycling, composting and waste collections are located at different places. 
	3.5 TRANSFER STATION EQUIPMENT 
	Transfer stations require many types of fixed, mobile and back-up equipment. Types of fixed and mobile equipment are specified based upon transfer station type ahd size of operation. Three to four months worth of fuel supply should be stored for all facility vehicles and other 
	• • I • •• 
	equipment for contingency planning purposes. At least one reservoir refilling of_hydraulic oil should also be stored on-site. The hydraulic· oil could be stored in 55-gallon drums. 
	3.5.1. ]Iixed Equipment 
	Size of any transfer_,station is dependent upon the_,population it will serve andthe:waste it . will receive from all residential and commercial areas. Th_e fixed equipmenttype and quantity So:tne stations receive waste into hoppers, hydraulic push'.pits or bridge cranes unloaded pifrwliileo-therrequire:-collection vehiclesfo-dump onto tippingflo_o_r __---,------------
	varies with different design
	1 
	-

	Figure
	A hopper is a simply loading device where collection vehicles back-up and dump the . refuse, which is then emptied by the cycling ram ofthe compactor. Some stations may require collection vehicles to durripqnt6'the floor where a front loader pushes the waste into the hopper for further processing. The:size of]f(i'ppe:qmd,compactor shoµ{d b,e•~~Jected bases on the waste handling process. 
	1

	3.5.1.2 Push Pits 
	Push Pits could be either hydraulically or screw operated. It consists ofa push plate that is pushed hydraulically or with the help ofa screw. The plate unloads the waste from the pit into a ram ofthe stationary compactor for further proc.essing. ... · . 
	Figure
	• 
	• 
	• 
	The length ofhydraulically operated pits will have a maximum of50 feet lengths while screw driven pits could exterid up to 100 feet. 

	• 
	• 
	The rate ofrefuse feed must be controlled by the station operator. 

	• 
	• 
	Controls fqr push-plate and compactor will be installed in the operator's : room with a clear view ofboth push pit and ram of the compactor. 

	• 
	• 
	Emergency cut off switches must be located at each discharge location. 

	• 
	• 
	The end wall ofthe compactor slopes at one to two percent toward the pit to direct all waste into the compactor. 


	3.5.1.3 Bridge Cranes 
	Bridge cranes are used in some transfer station to empty the pits, The overhead crane places waste into a hopper that is attached to a stationary compactor. 
	• 
	• 
	• 
	· The crane is armored with steel rails installed vertically into the concrete. 

	• 
	• 
	The crane is heavy-duty equipped with a minimum of 0.5 cubic yard bucket. 


	~ 22 
	3.5.1.4 Stationary Compactor 
	Stationary compactors are the part and parcel of compaction-type transfer stations. A stationary compactor is placed on a concrete base on the lower level. The access opening to the transfer traileimusfbe at least-12 feet wide and ofeet high. A drain sliinp should collect any leakage from the trailer during loading operations, and drain into a sanitary sewer system. The characteristics of a stat1onary compactor should be designed according to facility requirements by an expert in this field. 
	3.5.1.5 Baler 
	For processing ofry,9ycling 3:;baler_ may be r~qµired; A multi-material heavy duty baler should be sped~iied for th;}s opfiatioh. ; In ad~ition,,i chip'.per/mulcher may be required 
	m:~teri.al, 

	. ,; :· ::·::: · . .-. .=::~ -:,-r ' . ·, 
	to process wood and yarq)¼'astes.,,.)The ~¢sign ef;i'.gineet'will~peciw this equipment according to 
	site-specific waste processing needs. 
	3.5.1.5 Scale 
	The scal-e should be at least 7-0 feet long and 10 feet wide. An automatic recording; card'"--­facilitate billing/invoicing. However, the size and sophistication of scales could vary with the size of operations. The scale should be equipped with a signaling device so that weighing activities can be expedited. A scale that is capable ofweighing wit~out dismounting is preferable. The_scale should be located in such a place that ingress and egress will not obstruct any normal facility traffic flow. 
	operated scale with up to 100,000 lbs. capacity should be considered to 
	1 

	3.5.2 Mobile Equipment 
	Mobile equipment is always spedfied and procured according to site-specific requirements. 
	3.5.2.1 Front Loader 
	A front loader is an essentiar part of a station where waste is dumped onto the tipping 
	Figure
	floor anq then is pushed into a hopper by the front loaders. The loader should be fitted with the 
	following:• A protective shield over tlie radiator; 
	rJ 

	• Equipped with rear weights to provide traction.' A backhoe, used instead ofrear 
	weights, could serve two purposes. ·--. -· : ·-F1rst,. it will provide weight for traction ·and ---·-----_·-----· ---------·------
	-

	• Second, it could be used to transfer and compactwaste into open trailers; 
	• 
	• 
	• 
	Rock-type treads on foam-filled rubber tires to reduce downtime due to tire failure while moving trash; and 

	• 
	• 
	Equipped with standard safety equipment including roll bars, seat belts, and backup warning. 


	3.5.2.2 Transfer trailers 
	Transfer trailers rtceive p,110cesse(:i wasteyfrom,jib.e sti:i.#on a,~d transfer them to a designated landfill. The trailers may or may not be owned by the f~~ility itself. This service could be contracted to an independent waste hauling company. There are basically two types of transfer trailers and semi-trailers: open and enclosed. Ifthe service is conducted by the facility itself, at least one backup trailer must be maintained in the equipment inventory to avoid any 
	interruption..in an eventofthe breakdown .. The typical requirements ofanyv:ehicle.that.hauls. __ _ waste oh any highway should be cost efficie~t, waste must be covered during transportation, comply with highway traffic specifications, vehicle capacity must not exceed highway weight limits, and methods ofunloading should be dependable. 
	fj 

	The following table provides the general characteristics ofopen and enclosed trailers, however, the design engineer must specify vehicles according to facility specific needs. 
	Table
	TR
	Transfer Trailer General Specifications 

	Trailer Type 
	Trailer Type 
	Typical Loading Capacity (yd3) 
	Maximum Compacted Densities (lbs/yd3) 
	Remarks 

	Open 
	Open 
	45-130 I 
	2001 to 400 
	Optional Dumping (manual or ejector) 

	Enclosed_ 
	Enclosed_ 
	45-75 
	550 to 800 
	Self Empting 


	NOTE: non-compacted waste in open trailers 24 
	1

	. . ' 
	3.5.2.3 Tractor 
	The number ofvehicles required to' handle peak-days demand at a typicaltransfor station varies. -Enough transfer trailer tractors will berequired to deliver the waste to. a designated landfill during an average wotk day. Note'thatthe productive time during an 8-hourwork day.is· approx1inately70 percent. ·Tnrie shouldbe-penmttedto allow on-s1temarieuvenng ofthe trailers for drop..:off and pick-up. 
	3.5.3 Backup Equipment 
	In an event of equipment failure, the station operator must be p:cepared to provide alternatives. Mobile equiprn.smt, e=gn loaders, semi-tractors could be rented on short notice; · However, stationary equipment is ctfrficµlt to replace quickly. An extra transfer trailer should always be available to dealwith this'fyp~;bf situation as part ofcontingency planning. 
	3.5.4 Maintenance Shop 
	The maintenance facility must be designed based on a transfer station size and fleet equipment. A fully equipped (maintenance equipment, spare parts, tools, air compressors, lifts, etc.) on-site maintenanc€ shop should be constructed to minimize dowri time in an event of equipment failure, and to conduct a routine operational maintenance of:processing equipment, transfer and collection equipment. The maintenance program must be designed on a planned 
	· preventive maintenance schedule resulting in a systematic inspection ofall equipment, which could minimize breakdown Some ofthe advantages of a regular maintenance program 
	eve:p.ts. 

	-. 
	-

	are fewer breakdowns, minimum lost time and wages, development ofrecords for future planning and increase in overall workefficiency. In addition, the building itself should be maintained on an as needed base. 
	3.5.5 Safety Equipment 
	Site safety equipment needs vary with different types of transfe~ stations. 
	• 
	• 
	• 
	Safety harness at each unloading area will be requited at those stations which have pits and hoppers. The harness could be.attached to the roof with a rope. 

	• 
	• 
	An emergency ram stop-button inust be provided at each unloading location~that is equipped with a ·compactor. Same type ofsafety measure should be taken for 


	Figure
	balers, chippers or mulchers . 
	. All mobile equipment must be fitted with backup alarms . . First aid kit shoul.d beJocated .near tipping floor and operator's shelter, and at other appropriate places. They should be Qhecked periodically for adequate supplies. 
	A chain link fence, lll.p to a height of 8 feet, should be installed along the perimeter ofthe site to prohibit any unauthorized access to the site. The fence should have 12-inch high 45° inclined (outward) barbed wire straps. No unauthorized waste dumping and/or public access should be permitted at the site. The site entrance must be controlled by a main gate and each vehicle should be logged in and out of the facility. Ample lighting should be installed along the 
	0
	premises and other main bpMding ar.~as to ensµ:re sit~Be9,µrity, 
	·. 
	Figure












