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COSTA RICA
PRIVATE SOLID WASTE MANAGEMENT PROJECT
INTRODUCTION

This advisor was contracted by I.C.M.A./U.S.A.I.D. to travei
to Costa Rica to assess the feasibility of developing a municipal
landfill to serve seven (7) cities in the west central area of
the province of Alajuela.

The advisor has made three (3) visits to Costa Rica involving
this project. These visits were on: 1) May 7-18, 1990; 2) Jure -
20 - August 31, 1990; and 3) September 15-22, 1990.

The following is a report on the advisor's activities by
chronological order. At the end of each section are attached
copies of documents the advisor reviewed, developed or assisted
in developing during different phases of the project. 'None of
these documents are in final draft form because the advisor has

riot received final drafts from the project coordinator(s).



COSTA RICA
PRIVATE SOLID WASTE MANAGEMENT PROJECT
May 7-8, 1990

This initial trip involved on-site visits to all the
existing open dump sites in the municipalities of Grecia, Atenas,
Naranjo Valverde Vega, Palmares and Alajuela. On each visit a
visual general appraisal was conducted to assess the current
condition, size, problems and future potential as a future
landfill site. Thease visits were conducted by RHUDO/CR Fersonnel
including Xavier Vela, Oscar Delgado, Heriberto Rodrigues and Joe
Arington, RHUDO/CA and this advisor.

Various meetings were held with the Assistant Director and
staff members of the Instituto de Fomente y Asesoria Municipal
(IFAM), the Costa Rican project coordinator for the proposed
pProject. These meetings were to inquire as to infcrmation,
organizational structure, financial capabilities and staff
support that would be provided toward the project.

Additional meetings were held with a member of INCAE, the
Central American Institute for Business Administration, to plan
and organize workshops for the targeted municipalities to discuss
purpose of project, review and discuss technic»1 recommendations
and receive their required approval on policy actions and
strategies.

The remainder Ef the visit was devoted in assisting Joe
Arington (RHUDO/CA) to develop the attached Project

Identification Paper.



COSTA RICA
PRIVATE SOLID WASTE MANAGEMENT PROJECT
JUNE 20 - AUGUST 31, 1990
Information and Education

The first four weeks of this visit consisted basically
of informing and educating Costa Ricans and staff on
available technology and systems to handle solid waste.

This incluvded participation by this advisor in a
seminar and workshop under the direction of INCAE, the
Central American Institute for Business Administration to:
1) discuss the purpose and importance of the project; 2)
review and discuss technical recommendations; and 3) review
project alternatives and approve required strategies,
policies and programmatic actions. The seminar and workshop
was attended by mayors, city couﬁcilmen and national
government officials.

This advisor gave a presentation on the various
technologies that car be used in the final treatment of
refuse which include: ;) landfilling; 2) waste-to-energy; 3)
recycling; 4) composting; and 5) landfill gas recovery. A
video program and slides were used as aids to make this
presentation.

As a result of the seminér and workshop, the mayors
from the municipalities of Grecia, Atenas, Naranjo, Valverde
Vega, Palmares, San Ramon and Alfaro Ruiz requestéd that
this advisor and two staff members from the Instituto de
Formento ? Asesoria Municipal (IFAM) visit the above cities

to educate the city managers and staff '‘on solid waste



technology. After these staff meetings, this advisor and
the two IFAM staff members were asked to attend city council
meetings at each of the municipalities and to meet with
neighborhood and various interest groups. The same
information and education program was presented at all these
meetings. The program was received well at most gatl.arings
and most fears and opposition to siting a landfill in these
communities were eliminated (there remaired oppositior at
tvo neighborhoods due to financial interests by.private
parties).

All neetings were well attended and participation was
excellent. Most meetings lasted 3-4 hours, some into late
night hours. After each meeting, mayors, councilmen or
neighborhood groups took us tc private homes for laté supper
or midnight snacks, where we received excellent feed-back on
the importance and interest to make the project a reality.
Prior to these meetings, IFAM had not heen able to .get five
of the seven participating muniaipalities to sign an
agréement allowing the siting of a regional landfill in
their jurisdiction (this agreement was crucial before
U.S.A.I.D. would fund the project). Within one month after

the meetings, all seven municipalities signed the agreement.

Data Gathering and Field Work
The next four weeks consisted of gathering, verifying

and analyzing data for the project.



The long investment in educating the municipalities
netted great results when this advisor and IFAM staff
approached each municipality on solid waste data such as:
collection routes, number of collection vehicles, number of
solid waste personnel, operating costs, service fees,
tonnage, and other statistics. The municipalities were
outstanding in their cooperation. IFAM was able to update
all past statistics and data and to acquire new information
never released by the murnicipalities to them before.

All of the municipulities' record keeping systems were
reviewed anca with the assistance of IFAM's technical staff
and other resources; we were able to help each municipality
vacquixe or repair computers and train staff to operate then.
In addition, we were 2ble to convince all seven of the
municipalities to a<opt the same record Xeeping systems.
IFAM provided the software and training. This will allow
for better record keeping as well as uniform data gathering
for projzct monitoring and evaluation of costs, efficiency,
services, etc.

Eaéh of the muuicipalities participating in the
regional project was asked to nominate potantial sites for
the landfill. Six possible sites were nominated by fiva of
the municipalities (One municipality, Alfaro Ruiz, was too
remote from the others to locate the landfill. The other,
Palmares, did not have land other than the small open dump
already use& up.). This advisor and the staff from IFAM

visited each site and appraised the site as to: size,



location, accessibility, wind direction, distance
from airplane routes, soil ccnditions, surface water
locations, distance from water wells, rivers, springs,
aquifers, drainage, seismic faults and possible market
value. Topographic surveys were conducted on two sites to
determine possible volumes and size of area. The other
sites will be surveyed by IFAM staff and hydrological soil
analysis, geological and other required studies will be
conducted on each of the five sites before a final selection
is made. (A landfill site selection rating sheet is included

on page 21 of Annex F.)

Preparation of Project Paper

The final weeks of this visit were devoted to work with
USAID/RHUDO/CR staff, IFAM staff and}Joe Arington/RHUDO/CA
in developing the Project Paper for Private Solid Waste
Manﬁgement.

This advisor developed Annex F (Technical Analysis),
and Annex I (Envircamental Assessment) and assisted in the
development of III, Pryject Description, Annex J (Scope of
Work) and Annex H (Analysis Financiero). The advisor also
reviewed the entire project paper and made suggestions and

comments where he thought they were needed.

Additional Activities for U.S.A.I.D.
1. This advisor reviewed the attached proposed project for
E.A.R.T.H. Visited the school at Guacimo and made

recommendations to the project engineer on how to



develop a landfill for the school, the type of
equipment needed to operate the landfill, how to

develop a waste characterization program for recycling,

programs for implementing a waste recycling project,

how te develop a composting operation using the waste
from the school's cafeteria, the cattle pens and the
school's banana plantation.

This advisor is presently assisting the school with the
problem of the plastic bags that are used to protect
the bananas until they are harvested. A company in
San Antonio has conducted chemical tests to see if any
insecticide residue is left on the bag after harvest.
Indications are the residue is non-toxic and the
company is wcrking on a pussible market for the bags in
Japan.

This advisor was askedAto assist IFAM in evaluating the
solid waste problems confronting the Southarn Costa
Rican cities of Golfitos and Corredors on the
Panamznian border. Meetings were held with the City
Managars from these two cities and two sites were
evaluated for possible landfill sites. IFAM was given
criteria by this advisor on how to design a regional
landfill site with recycling capabilities for these
municipalities.

The mayor of San Jose also asked that this advisor meet
with him and his staff to assess the solid waste

problems confronting the metiopolitan area of San Jose.



Discussions on this issue were held with the mayor, his
staff, IFAM's staff and members of RHUDO/CR.

The advisor was &also invited to assist IFaAM in
conducting a one-day environmental seminar for the
province of Alajuela. The seminar was attended by the
governor of Alajuela, national legislators and about
eighty (80) middle and high school teachers.

The seminar was well received and resulted in the
formation of a national environmental association for
teachers to lobby the Costa Rican legislator on

environmental issues and policies.

" E. Activities on Personal Tine

1.

At the INCAE seminar and workshop during my
presentation on technologies for treating solid waste,
I suggested that Costa Rica was ideal for making
compost from solid waste because such a high percent
(90-95%) was organic matter; however, the Assistant
Minister of Health for Costa Rica rebutted ny
suggestion and told the participants to forget about
composting because it would never work in Costa Rica
due to high humidity.

One of the participating officials came to me after the
seminar and requested that I visit his farm in
Turrialba (one of the hottest and most humid areas on
the Atlantic side of Costa Rica) and assist him in
setting up a4 composting operation. We visited

Turrialba and assisted the farmer to set up a2



composting operation using waste fronm coffee, sugar
cane, saw mills and from a quail farm.

Assisted a private businessman interested in developing
a solar energy product manufacturing plant in Costa
Rica by introducing him to a solar energy project
manufacturer in San Antonio, Texas. The Costa Rican
businessman has visit San Antonio and apparently worked
out an agreement with the manufacturer in San Antonio

for exchange of technology and patent fees.
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: SEPTEMBER 15-22, 1890

This visit was basically devoted to making a final review
and comments on the entire Project Paper. Approximately three
(3) days of this visit was devoted to meetings on this task.

The final days on this visit were spent in assisting and
participating in a two day seminar cn the solid waste problems
facing the metropolitan area of San Jose. (This issue had been
discussed with the mayor of San Jose at the previous visit.)
Major participants which included national government officials,
municipal government members from the surrounding municipalities,
IFAM and U.S.A.I.D. personnel.

At the seminar the advisor made the recommendation to
develop a regional authority which would operate as an
independent, self-financing, enterprise fund responsible to an
independent board appointed by the metropolitan municipalities.
The suggestion was well received (other consultants had made the
same suggestion). The consensus was to study the recommendation
and proceed with developing a detail plan with the assistance
from IFAM and the Ministry of Health.

NOTE: The main obstacle to adopting this plan is the

problem itself, the present administration of San ﬁosa.

<All the pthér metropolitan municipalities are in

agreement that the present personnel operating the

regional solid waste functions are not capable of doing

a proper job. However, politicians in San Jose are

supporting their appointees.>

10



ICMA (Mike & Steve) have assisted in this project by

providing metropolitan mayors and councilmen with ordinances from

U.S. cities on enterprise funds, service fees, etc.

Activities on Personnel Time

1.

This advisor visited the farm in Turrialba at the
request of the owner and was shown a very successful
composting operation. The owner plans to double the
operation by the end of this calender year.

At the seminar, the advisor was approached by a private
Cost Rican businessman to assist him and a priest, that
works with Cost Rican orphans, to acquire information
on plastic recycling. The advisor is currently working
on this and trying to find this‘group markets for the

sales of recycled plastic.

11
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ANNEX F
TECHNICAL ANALYSIS

Acceleratad urban ?rowth in Costa Rica over the past decade has substantially
increased the need for improved and expanded solid waste collection and ireatme
services. This annex sets out the basic technical criteria which will be used by IFAM
during project implementation to guide required improvements in municipal solid waste
cellection systems as well as for the design, construction and operation of a sanitary
landfill. It also describes the process and results of preliminary studies of alternative
proposed sites for the model sanitary landfill to be daveloped.

I.  CRITERIA FOR MUNICIPAL SOLID WASTE COLLECTION SYSTEMS

Evan as IFAM estimates that less than half of the 1,500 metric tons of daily waste
enerated nationally are collected, solid waste collection and disposal typically constitutes
8\0 single largest deficit item in municipal budgets and produces the highest amounts of
overdue and uncollectible charges. This section sets out criteria to be utilized during
project implementation to improve the efficiency and sffectiveness of existing solid waste
collection systems in each par cipating municipality. It is estimated that coverage of

collection services can be increased by between 20 to 25 percent through their application.

A. General
1. Purposs, scope, and applicability

(a) .The pugmse of this part is to establish minimum criteria for Municipa! Solid
Waste Collection systems. These minimum criteria ensure the protection of
human health and the environment. :

(b) These criteria apply to owners and operators of municipal solid waste collection
systems.

(c) The owners or operator of a municipal sclid waste coliection system must
comply with any other applicable rules, laws, regulations, or other requirements.

1/ While only IFAM is explicitly referred to in this Annex as being responsible -or the
application of project standards and criteria, the fullest possible participation ¢ other
national authorities responsible for specific aspects (e.g. Ministry of Health, SEHNARA,
and Ay A) is implied and expected.



B. Routing

1.

Existing policies that directly affect routing ar 4 collection efficiency should be
reviewed, lovdaiuated, and changed. Policies which primarily relate to levels of
service, include:

Point of collection (distances frorn street to siorage)
Frequency of collection

Type and weight limits of storage

Garden waste collection

Bulky wasie (furniture, ect.) collection

Separated versus combined collection

Existing methodologies that directly effect routing and collectior afficiency should be

reviewed, evaluated, and changed. Methodologies, o~ on-the-route practices include:

Crew size

Type and capaci.y of collection vehicles

One-side versus two-sides-of-the-street collection
Fixad lunch site and time

Collection by drivers

Incentive programs

U-turns and vehicle backing

Compiletely filling vehicles before going to disposal site.

Macro-routing determines the assignment of daily collection routes to existing
disposal sites. The objactive is to optimize the use of the disposal facilities in terms
of the daily and long-range capacities and operaling costs of the facilities, while
minimizin&the round trip haul time (and hance the hauling costs) from the collection
routas to the disposal sites.

(a) Information essential to macro-routing includes:

Haul times from routes to the various dispusal sites
crew size

vehicle capacity

expected arrival time

queus time

service times of site

short and long-range capacities of site

location of sites.

Districting and route balancing determines a fair day's work and divides the collectior
areas into balance routes so that all work crews have equal workloads. This is
achieved through a careful evaluation of how the collection crew spends its time.

Micro-routing looks in detail at each daily collection service area to determine the
path that the collection vehicle should follow as it collects from each service on its
route.

(a) The objective is to minimize the driving time on the collection route througt:
minitnizing the haul distance (i.e., street segmsnts that have no services or tha:
are traversed more than once), backing of vehicles, u-turns, left tums, collection
on major streets during rush hour traffic and other delay times.
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(b) Al the information required for routing can be recorded on community maps.

(c)

1)

()

3

Record on ‘he community map(s) tho number &nd type (residential,
apartment, commerical, institutional, ir.dustrial) of services per street
segment for each side of the street. T+ remalning street segments with
no services on them ara non-collection segmer.’s.

Identity all one-way, dead-and, and heavily traveled streets. Indicate
which comner-lot residents (if any) should be asked to place their waste on
a specific street segment.

Indicate, for each street segment or service area, whether ths crews are
to cullect one or both sites of the street on a pass.

Rules for mir.co-routing

1)

(2)

(3)

(4)
(5)

(6)

(7)

(8)
(9)

Routes should not Le fragmented or overlappin?. Ea~h ro'te shouild be
compact, consisting of street segments clusterad in the =ame
geographical area.

Total collection plus hau! times should be reasonably constant for each
route in tt.& community (equalized workloads).

The collection route shouid be started as close to the garage or motor
pool as possible, taking account heavily traveled and one-way streets.
(See rules 4 and 5) '

Heavily traveled streets sizould not be collected during rush hours. -

In case of one-wa?' streets, it is best to start th.e route near the upper end
of the street, working down it through a looping process.

Services on a dead end streets can bs considered as services on the
street segments that they intersect, since they can only be collected by
passing down that street segment. To keep left tums a! a minimum,
collect the dead end streets when thcy are to the right of the truck. They
must be collected by walking down, backing down, or making a u-turn.

When practical, s:aep hills should be collected on both sidos of the street
while vehicle is moving down hill for safety, ease, speed of collec "on, and
wear on vehicle, and to conserve gas and oil.

High elevations should be at the start of the route.

For collection from one side of the street at a time, it is genera! ' best to
route with many clockwise turns around the block.

Rules 8 and 9 emphasize the development of a series of clockw.se loops
in order to minimize left tums, which generally are more dif cult and
time-consuming than right tums.
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For collection from both sides of the street at the same time, it is generally
bl%sét kvtvc: route with long, straight paths across the grit before looping
c se. ,

For certain street block configurations within the route, specific routing
patterns shouid be applied.

C. Criteria for Collection System Operations

1.

Collection requirements.

All putrescible animal and vegetable waste materials should be collected at
least once per wesk. '

Vehicles and equipment.

All collection vehicles shouid have written instructions with diagrams for each
collection route, where to dump and procadures to follow in case of accidental

spillage.

(a)

(b)
(c)
(d)
(o)

(f)

(g)

All collsction vehicles should be water tight to prevent the spillige of liquid
on routes.

(1) Al collection spillages should be cleaned by the operator/crew as
soon as possible. All spillages araas should be washed down as
soon as possible after clean-up.

All collection vehicles should have a pre-flight check list for orerators to
check before vehicle leaves garages or motor pool each moming.

All collaction vehicles shouid be in good operating condition and pass
safety inspection every morning before leaving garage or motor pool.

Safety procedures for operation of packing mechanizim, backing-up and -

making u-turns should be adopted and enforced. :

Safety procedures for labors riding outside vehicles during collection
should be adopted and er.forced. :

A schedule to stagger collection vehicle arrivals at the landfill should be
adopted and enforced. (A staggered schedule allows the landfill operator
to spread and compact the waste material more efficiently and to keep the
site under bettar environmental control. It also reduces congestion and
eliminaticn of long costly waits by collector crews.)

All collection vehicles should be washed and disinfected a minimum of
twice per week.
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D. Criteria for a Record Keeping system of Solid Waste Collection System

1. A basic system of record keeping for collection systen: should be adopted and
enforced. See attached forms for guidelinas at end of this annex.

E. Criteria for Cost Accounting of Solid Waste Colflection System

A basic system of cost accounting and record keaping should be adopted and
enforced. See attached forms for guidelines at end of this annex.

I-CRITERIA FOR MUNICIPAL SOLID WASTE LANDFILLS

The project will represent the first attempt to install a technically and environmentally
sound approach to the treatment of solid waste. This pilot demonstration effort with
participating municipalities will allow other municipalities and the central government ‘o
assess both the costs and the benefits of proper solid waste treaiment. This section sats
out basic criteria to be used for site selection, design and nperation and maintenance of
the sanitary landfili(s) to be developad under the project. Annex | provides more Jetailed
environmental criteria for the development and operation of project sanitary landfills.

A. Gereral
1. Purpoga, Scops, and Applicability

(a) The purpose of this part is to establish minimum critsria, for municipal solid
waste landfills. These minimum criteria ensure the protection of human health
and the environment.

(b) These criteria apply to owners and operators of municipal solid waste landfills.
(c) These criteria apply to all municipal solid waste landfills.

(d) Municipal solid waste landfills failing to satisfy these criteria are considered
open dumpns. .

2. Definitions

Unless otherwise noted, all terms contained in this part are defined by their plain
maaning. This section contains definitions for terms that appear throughout this part;
additional definitions appear in the specific sections to which they apply.

"Active life" means the period of operation beginning with the initial receipt of solid waste
and ending at completion of closure activities.

"Active portion” means that part of a facility or unit that has received or is receiving
wastes and that has not been closed.

"Aquifer" means a geological formation, group of formations, or portion of a formation
capable of yielding significant quantities of ground water to wells or springs.

"Closed unit" Means any solid waste disposal unit that no longer receivers solid waste
and has received a final layer of cover material. :
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"Commercial solid waste™ means all types of solid waste generated by stores, offices,
restaurants, warehousas, and other nonmanufacturing activities, excluding residential and

industrial wastes.

"Existing unit” means any solid waste disposal unit that is receiving solid waste, excluding
residential and industrial wastes.

"Existing unit™ means any solid waste disposai unit that is receiving solid waste and has
not received a final layer of cover material.

"Facility" means all contiguous land and structures, other appurtenances, and
improvements on the land usaed for the disposal of solid waste.

"Ground-water” means water below the land surface in a zone of saturation.

"Household waste” means any solid waste (including garbage, trash, and sanitary waste
in septic tanks) derived from households (Including single and multiple residences, hotels
and motels, crew quarters, campgrounds, pichic grounds, and day-use recreation areas).

"Industrial solid waste” means solid waste generatad by manufacturing or industrial
processes that is not a hazardous waste. Such waste may include, but is not limited to,
waste resulting from the following manufacturing processes: Electric power generation;
fertilizer/agricultural chemicals; food and related products/by-products; inorganic
chemicals; iron and steel manufacturing; leather and leather products; nonferrous metals
manufacturing/ foundries; organic chemicais; plastics and resins manufacturing; pulp and
paper industry; rubber and miscellaneous plastic products; stone; glass, ¢lay, and
concrete products, textile manufacturing; transportation equipment; and water treatment.
This term does not include mining waste or oil and gas waste.

'Landfill'; means an area of land or an excavation in which wastes are placed for
rmanente disposal, and that is not a land application unit, surface impoundment,
Injection well, or waste pile.

“Lateral expansion” means a horizontal expansion of the waste boundaries of an existing
landfill unit.

"Leachate” means a liquid that has passed through or emerged from solid waste and
contains soluble, suspended, or miscible materials removed from such waste.

"Municipal solid waste landfill” means any landfill or landfill unit that receives household
waste. This landfill also may receive other types of wastes, such as coramercial waste.
nonhazardous sludge, and industriai solid waste. Such a landfill may be publicly or
privately owned.

"New unit" means any solid waste disposal unit that has not previously received solid
waste. A new unit also means lateral expansions as defined in this section.
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"Open buming" means the combustion of solid waste without:

(1) Control of combustion air to maintain adequate temperature for efficlent
combustion.

(2) Containment of the combustion reaction In an enclosed device to previde
sufficient residence time and mixing for complete combustion, and

(3) Controi of the emission of the combustion products.

*Operator” means the person responsible for the overall operation of a facility or part of a
facility.

"Owner" means the person who owns a facility or part of a facility.

"Run-off* means any rainwater, leachate, or other liquid that drains over land from any
part of a facility.

"Run-on” means any rainwater, leachate, or other liquid that drains over land onto any part
of a facility.

"Saturated zone" means that part of the earth's crust in which all voids are filled with water.

"Sludge” means any solid, semi-solid, or liquid waste generated from a municipal,
commercial, or industrial wastewater treatment plant, water supply treatmen: plant, or air
pollution control facility exciusive of the treated effluent from a wastewater treatment plant.

"Solid waste” means any garbage, refuse, sludge from a waste treatment plant, water
supply treatment plant, or air pollution control facility and other discarded material,
including solid, liquid, semi-solid, or contained gaseous material resulting from industrial,
commercial, and agricultural operations, and from community activities but does not
include solid or dissolved materials in domestic sewage, or solid or dissolved niaterials in
irrigation return flows or industrial discharges.

"Solid waste disposal unit” means a discrete area of land used for the disposal of solid
wastes.

"Waste management unit boundary” means a vertical surface located at the hydraulically
downgradient limit of the unit. This vertical surface extends down into the uppermast
aquifer.

3. Consideration of other laws.

The owner or operator. of a municipal solid waste landfill unit must cc nply with any other
applicable rules, faws regulations, or othier requirements.



B. Location Restrictions

1. Airways

A municipal solid waste landfill unit that may attract birds and Is located within 10,000
fest (3.048 meters) of any airport runway used by turbojet aircraft or within 5.000 feet
(1.524 meters) of anx airport runway used by only piston-type aircraft shall not pose a
bird hazard to aircraft.

2. Fioodplains.

(a) A Municipal solid waste landfill unit located in the 100-year floodplain shall not
restrict the flow of the 100-year flood, reduce the temporary water storage
capacity of the floodplain, or result in washout of solid waste so as to pose a
hazard to human health and the environment.

(b) For purposes of this section:

(1)

(@)

(3)

3. Waetlands.

"Floodplain™ means the iowland and relatively flat areas adjoining inland
and coastal waters, including flood-prone areas of offshore islands, that
are inundated by the 100-year flood.

"100-year flood” maans a flood that has a 1-percent or greater chance of
recurring in any given year or a flood of a magnitude equalled or
exceedad once in 100 years on the ave-age over a significantly long
period. .

;Wadshout" means the carrying away of solid waste by waters of the base
lood.

(a) Municipal solid waste fandfill units shall not be located in wetlands, unless the
owner or operator can make the following demostrations.

(1)

(2)

(3)

(4)

There is no practicable alternative that would have less adverse impact on
the wetlands and would have no other significant adverse environmental
consequences;

The landfill will not:

(i) Cause or contribute to violations of any appiicable water quality
standard.

ii)  Violate any applicable toxic e fluent standard.

i)  Jeopardize the continued e stence of endangered or threatened
species or result in the des.ruction or adverse modification of a
critical habitat.

The landfill will not cause or co-tribute to significant degradation of
wetlands;

Appropriate and practicable steps ‘iave been taken to minimize potential
adverse impacts of the landtill on th3 wetlands; and



(b)
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(5) Sufficient information Is a available to make a reasonable determination
with respect to these demostrations.

As used in this section, "wetlands” means those areas that are inundated or
satured by surface or ground water at a frequency and duration sufficient to
support, and that under normal circumstances do support, a previence of
vegetation typically adapted for life in saturated soll conditions. Wetlands
include, but are not limited to, swamps, marshes, bogs, and similar areas.

Fault areas

(a)

(b)

New units of a municipal solid waste landfill shall not be located within 200 feet
(60 meters) of a fault that has had displacement in Holocene time.

For the purposes of this section:

(1) "Fault" means a fracture along which strata on one side have been
displaced with respect to that on the other side.

(2) "Displ>cemsnt” means the relative movement of any two sides of a fault
measured in any direction. '

(3) "Holocene” means the most recent epoch of the Quarternary period,
extending from the end of the Pleistocene to the present.

Seismic impact zones.

(a)

(b)

(c)

At a new municipal solid waste landfill unit located in a "seismic impact zone,"
all containinent structures, including liners, leachate collection systems, and
surface water control systems, must be designed to resist the maximum
horizontal acceleration in lithified material for the site.

As used in paragraph (a) of this sec’ion, "seismic impact zone" means an area
with a 10 percent or greater probability that the maximum horizontal
acceleration in hard rock, expressed as a percentage of the earth’s gravitational
pull (g), will exceed 0.10 g in 250 years.

As used in paragraph (a) of this section, the "maximum horizontal acceleration
in lithified material” means the maximum expected horizontal acceleration
depicted on a seismic hazard map, with a 90 percent or greater probability that
the acceleration will not be exceeded in 250 years, or the maximum expected
horizontal acceleratiori based on a site-specific seismic risk assessment.
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6. Unstable areas

(a) The owner or operator of a municipal solid waste landfill unit located in an
unstable area must demostrate to IFAM that engineering measures have been
incorporated into the unit's design to ensure the stability of the siructural
components of the unit. The owner or rator must consider the following
factors, at a minimum, when determining whether an area is unstable:

(1) On-ﬁite or local soil conditions that may result In significant differential
settling;

(2) On-site or local geologic or geomorphologic features; and .

(3) On-site or local human-made features or events (both surface and
subsurface).

(b) As used in this section, "structural components” means liners, leachate

collection systems, final covers, run-onrun-off systems, and any other
component necessary for protection of human health and the environment.

(c) Units of a municipal solid waste landfill located in unstable areas that cannot
make the demonstration specified in paragraph (a) of this section must close.

C. Design Criteria

1. Al municipal solid waste landfill units must be designed with liners, leachate
collection systems, and final cover systems, as necessary, to ensurv that the design
goal established under paragraph (2) of this section is met in the aquifer at the waste
management unit boundary, or an alternative boundary, as specified by the IFAM
under paragraph (4) of this section.

2. IFAM must establish a design goal for all MSWLF units. This design shall, at a
minimum, achieve a ground-water carcinogenic risk leve! with an excess lifetime

cancer risk level (due to continuous lifetime exposure) within the 1x10-4 to 1x10-7
range.

3. When establishing the design necessary to comply with paragraph ( 1) of this saction,
IFAM shall consider at least the following factors:

(a) The hydrogeologic characteristics of the facility and surrounding land;
(b) The climatic factors of the area;

(c) The volume and physical characteristics of the leachate;

(d) Promixity of gound-water users; and

(e) Quality of ground water.
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IFAM may establish an alternative boundary to be used in lieu of the waste
management unit boundary. The alternative boundary shall not axceed 150 meters
from the waste manaPement unit boundary and shall be located on land ownad by the
owner or opsrator of the MSWLF. The establishment of the altemative boundary
shall be based on analysis and consideration of at least the following factors:

(a) The hydrogeologic characteristics of the facility and surrounding land;
(b) The volume and physical and chemical characteristics of the leachate;
(c) The quantity, quality, and direction of flow of ground water;

(d) The proximity and withdrawal rate of the ground-water users;

(e) The availability of aternative drinking water supplies;

(f) The existing quality of the ground water, including other sources of
contamination and their cumulative impacts on the ground water;

(g) Public health, safety, and welfare effects; and
(h) Practicable capability of the owner or operator.

(i) Al municipal solid waste landfill units must be equipped at closure with a final
cover system that is dssigned to prevent infiltration of liquid through the cover

and into the waste.
Operations and Maintenance

Fire Protection. An adequate stockpile of earth reasonably close to the active
disposal area and sufficient on-site equipment for movement of that earth shall be
provided at sites. Accidental fires shall be promptiy extinguished. The potential for
accidental fires shall be minimized by proper compaction and earth cover.

Unloading. Unloading of solid waste shall be confined to as small an area as
practical. An attendant shall be on duty during operating hours at sites to direct
unloading of solid waste. Where an attendant is not provided, appropriate signs must
be used to indicate where vehicles are to unload. The use of forced access lanes,
identified by ditches, dikes, fences, or other means, may be used in lieu of signs and
may be required by IFAM for the prevention of indiscriminate dumping where signs
and/or other methods have proven ineffective.

Access Coﬁtrol. Uncontrolled access and dumping of unauthorized materials shall
be prevented. Waste unloading shall be closely monitored to assure that only
allowable wastes are accepted. Any anauthorized wasted shall be removed from the

site and taken to an approved disposal facility.
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4. Control of Windblown Material. Windblown material shall be collected and returned

to the active disposal area as necessary to minimize unhealthy, unsate, or unsightly
conditions. A portable fence or other sultable means shall be employed to confine
windblown material resulting from unloading, spreading, and compaction operations
to the smallest area practical.

Easement Protection. All pipeline and utiliy easements shall be clearly marked
with posts which extend at least six feet above ground level, spaced at intervals no
greater than 300 feet. No solid waste disposal shall occur within such easements
and assoclated raquired buffer zones and in no case shall solid waste disposal occur
within 25 feet of the centerline of any utility line or pipe unless otherwise authorized
by IFAM. Where on-site access roads, drainagways. or lavees cross such
easements, the site operator is responsible for obtaining the concurrence of the
easement owner.

Boundary Buffer Zones. Unless otherwise authorized br IFAM, a minimum
separating distance of S0 feet shall be maintainad between disposal operations and
the boundary of the site to allow area for visual screening, surface drainage facilities,
flood protection facilities, and a safety margin for methane gas and leachate
migration. In no case shall this zone be narrower than that necessary to provide safe
passage for firefighting or other emergency vehicles. IFAM encourages the
establishment of a greenbslt along the property line. In all cases, the site boundaries
as defined in the permit shall be ciearly marked. If the site boundaries are not fenced,
posts which extend at least six feet above ground level shall be placed at each corner
and along each boundary at intervals no greater than 300 feet. The site operator of
each existing permitted site shall submit a property description of the site and mark
the boundaries in accordance with this section.

Materials Along Route to Site.

(a) The site operator shall authorize only persons operating vehicles which comply
with the following requirements to dispose of waste at the site.

(1)  All vehicies and equipment used for the collection and transportation of
municipal solid waste shall be constructed, operated, and maintained to
.prevent loss of liquid or solid waste material and to minimize health and
safety hazards to solid waste management personel and the public.

(2) Collection vehicles and equipment shall be maintained in a sanitary
condition to preclude odors and fiy breeding.

(3) Collection vehicles not constructed with an enclosed franspoﬂ body shall
use other devices such as nets or tarpaulins to preclude accidental
spillage.
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(b) Where the site operater fails to enforce these requirements, he shall be
responsible for promrt cleanup of all waste materials spilled along and within
the rights-of-way of all public access roads servir.g the site.

Screening of Deposited Waste. Screening shall be provided to minimize the
visibility of deposited waste materials where the department determines a need for
such screening or where permit or design requirements so dictate.

of Large fems. Special provisions shall be made for the dlsrosal of large,
heavy, or bulky items which cannot be Iincorporated in the regular spreading,
compaction, and covering operations.

Buming. Burning of solid waste Is prohibited.

Vector Control. Conditions favorable to the production or harboring of vectors shall
be minimized through proper compaction and covering procedures. Approved
chemical controls shall be employed when necessary.

Site Access Roads.

(a) All-weather roads shall be provided within the site to the unloading area(s)
designated for wet-weather operation. The tracking of mud and trash onto
public roadways from the site shall be minimized. '

(b) Dust from on-site and other access roadways shall be prevented from becoming
a nuisance to surrounding areas. A water source and necessary equipment or
other approved means of dust control shall be provided.

Salvaging and Scavenging. Salvaging shall not be allowed to interfere with prompt
sanitary disposal of solia waste or to create public health nuisances. All salvaged
materials shall be removed from the site at such intervals as necessary to prevent an
excessive accumulation of the material at the site.

Endangered Species Protection. The facility and the operation of the facility shall
not result in the destruction or adverse modifications of the critical habitat of
endangered or threatened species, or cause or contribute to the taking oi any
endangered or threatened species.

Gas Control. Methane and other decomposition gases shall not be allowed to
migrate laterally from the landfill site so as to endanger structures, vegetation, or
occupants of adjacent properties. Any structures subsequently constructed on the
landfill site should contain provisions for the venting of decomposition gases to
preclude their accumulation in explosive or toxic concentrations beneath or within the
structures. The concentration of methane generated by the solid waste site should
not exceed 25% of its lower explosive limit in on-site structure (excluding gas control
or recovery system com_|ponents) and it shall not exceed its lower explosive limit at
the property boundary. The lowsr explosive limit is the lowest percent by volume of a
mixture of methane which will propagate a flame in air at above 25 grades C and
atmospheric pressure. '
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16. Abandoned Water Wells.

(a)

The site operator shall inmediately notify IFAM In writing of the location of an
and all existing abandoned water wells situated within the site upon suc
discovery during the course of site development. The site rator shall, within
30 days of such a discovery, provide IFAM with written cenrtification that ali such
wells have been capped, plugged, and closed.

17. Compachon intermadiate Cover, and Final Cover.

(a)

(b)

(c)

Solid waste shall be spread and compacted evenly by repeated passages of
suftable compaction equipment, such that each layer of solid waste is
thoroughly compacted to a thickness of approximately two feet.

Intermediate cover shall be six inches of well compacted earthen material not
greviously mixed with garbage, rubbish, or other solid waste to prevent the
lowing of waste materials and to prevent insect and rodent problems.

(1) Intermediate cover shall be applied as follows:

(i) Where daily cover is required, all solid waste deposited each day
shall be provided with intermediate cover by the end of the working
day.

The entire surface of each completed portian of the fill shall be provided with
final cover within 30 days unless inclement weather would prevent the
application of any cover material. '

(1) The final cover shall consist of no less than two feet of soll.

(i) The first 1 1/2 feet or more of cover, see paragraph (2) of this
subsection, shall be of clayey soil, compacted in layers of no more

than six inches to help minimize the water infiltration potential.

Other types of soil may be used with prior approval.

(i) The final six inches of cover shall be of suitable topsoil which will
- sustain the growth of vegetation, and shall be seeded or soddec
during the first growing season following application of final cover

to help minimize erosion.

(2) Final cover grades shall not ex:eed 6.0%--six feet vertical (v) o 100 feet
horizontal (h)--unless an erosion control plan has been developed by the
owner/oparator and approvec Jy IFAM. Disposal of solid waste above
natural ground leve! is prohibi- xd unless pursuant to an engingering Site
Development Plan approved b IFAM.

(3) Erosion of cover shall be repairad by restoring the cover material, grading,
compacting, and seeding it as necessary. Such periodic inspections and
restorations are required durin- the site operational life and for a minimum
of five years after closure.
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(4) The on-site ponding of water upgradiant of deposited waste shall be
prevented, unless IFAM is assured that such ponding does not pose a
potential leachate generation threat.

18. Odor and Air Pollution Control.

(a) Any ponded water at the site shall be controlled to avoid its becoming a source
of obnoxious odors. In the event cbjectionable odors do occur, appropriate
measures, such as chemical treatmant, shall be taken to alleviate the cundition.

E. Final Use of Site

The final use of the proposed landfill s'te is a planned reglonal recreation area. !t is
believed that in approximately 20 years the proposed landfil! site will be surround by urban
areas of some density.

1. Site Complation and Closure Procedures.

(a) Atleast one year prior to compietion of disposal operations or abandonment of
a site, the site operator shall notify IFAM and provide an updated closure
schedule for the cessation of waste acceptance and completion of the closure of

the site.

2. Post-Closure Maintenance. For at least the first five years after closure, the site
operator shall maintain *he right-of-entry and periodically inspect his closed site and
correct as necessary eny problems associated with ercsion of cover material,
vegetative growth, leachite or methane migration, and subsidence or ponding of
water on the site. If any of these problems persist for longer than the first five years,
the site operator shall be responsible for their correction until IFAM determines the

problems have been adequately resoived.
3. Post -Closure Use of Landfilled Areas.

(a) Because of the potential hazard io public health, groundwater, and the
environment if closed landfilled areas are disturbed, IFAM retains regulatory
control over any activities which may atfect the integrity of the landfill cover,
drainage, liners, or monitoring system. Activities such as relocating waste from
a closed landfill, extracting materials for energy, or material and gas recovery
shall not be undertaken unless prior approval is obtained from IFAM.

(b) Although IFAM approval is not necessary for post-closure uses of landfills,
IFAM baelie-'es the information found in paragraphs 1 - 8 of this subsection
should be ¢ ansidered.

(1)  Enci- sed ground level and underground structures should be avoided due
to the potential for explosive concentrations of methane gas.

(2) Examples of uses for landfills not requiring enclosures are agricultural
lands - parks, playgrounds, golf courses, and open parking or storage
area:. ‘
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The ponding of water, excessive irrigation, or plowing to a depth below the
tepsoil should not be allowed unless there is assurance that percolation of
moisture into the buried waste will not occur.

Concentrated loadings should be avoided to prevent uneven settlement.

if enclosed structures are built, means must be Frovided for natural
ventilation to prevent the accumulation nf the potential y explosive methane
gas. An example would be structures which use an open first level frr
parking, etc., to allow natural ventitation.

The effectiveness of landfill cover and the bottom liner of barrier must not
be disturbed when struc’ sres are built, particularly when pilings are used.

Consuttation with IFAM may bs desirable prior to initiating certain activities
to determine the types of wastes deposited, depth of waste ceils, previous
maintenance problems, e'c.

Such things as underground utitties that cross one or both of the site
boundaries should be avoided. If they cannot, a properly located and
gravel-packad gas vent should be placed at each property boundary
crossed to prevent methane gas migration along the pipeline, etc., to
off-site structures.

F. Criter'a for Evaluating Operations and Maintenance of La~dfill.

1.

Inspeciion of sites by regulating authorities

(a) . Landfill site(s} should be inspected by IFAM personnel a minimum of every 15

days to ensure that operation/owner of landfill site is complying with all the

design, operation and monitoring criteria.

Criteria Check List

The following criteria check list can be used in evaluating proper landfill operations
and maintenance: :

(a)

Landfill Entrance

Informational and directional signs posted?
Appearance and cleaniiness acceptable?
Entrance secured when site not operating?
Security guards when site not operating?

A



-17-
(b) Perscnnel

Attendent present when site is in use?
Scale house properly manned?
Safety equipment available and in use?

(c) Disposal Area

Spotter directing traffic at working face?
Unloading area clearly marked?

Public and municipal/commercial operations separated?
Is working face as small as possible?
Litter fences in use?

Refuse buming?

Oder problems?

Dust or litter blowin

Daily cover appiied

Refuse compaction sufficient?

Final cover and vegetation in place?

(d) Salvage Practices

Scavanging prohibited?

Separate salvage area established?
Salvagn area free of litter and vermin
Salvage materials promptly removed?

(e) Water Quality

Working and filled areas graded to prevent ponding?
Run off from adjoining areas diverted from site?
Adequate leachate collection system?

Leachate treatment performing as designed?

(f)  Vector Controls

Any rodent problerin?
Any bird problem?
Any insect problem?

(g) ‘'Monitoring Program

'3as and groundwater observation and sampling wells instailed?
sas and groundwater monitoring schedule establishec?
‘Aonitoring data on file?

(h) Fire Protection?

No smoking rules in force?

Water available at working face?
Stockpile soil available?

Fire extinguishers on all equipment?
Radio or telephone on site?
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() Housekeeping

arance and cleanliness acceptable?

Site pleasing to the eye?
Access roads and eritrance litter free?
Site free of scattered litter?

(i Documents

Permit or license on display?

Development plans available?

Operational plaris available?

Operating cost records on file?

Daily records of incoming vehicles and volume and type of waste?

G. Environmental Monitoring Criteria

Reference Environmental Annex |

H. Criteria for Selection and Procurement of Landfill Equipment

1. Selecting the right machine for size of landfill

The most important step in constructing and operating an efficient, effective landfill is
machine selection. Landfills must have nearly 100 percent machine availability.
Refuse can't wait. It has to be spread, compactec and covered gvery day!

(@) The sanitary landfill will require appropriate arnd adequate machinary to:

(1)

(2)

(3)

Prepare site

Spread and compact trash

Excavate and transport cover

Spread and compact daily and final cover
Do utility and clean-up work

Wasie spreading and compaction machines dispose of the waste at the
site. Track-types tractors and steel-wheeled compactors are the primary
machines for such use.

Cover excavating and {ranspori tion machines provide daily, intermediate
and final cover and do earthmuving functions at the landfill. The landfill
may assign cover work and earthmoving functions to a track-type tractor for
short hauls of 0-300 feet or w' @el tractor-scraper for long hauls oi more
than 300 feet.

Site preparation, utility work a: d clean-up can be assigned to track-type
tractors and wheel tractor-scrag.ars.
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(b) Total population served and total dally tonnage of landfill governs cholce of
equipment.

(1) i an area of about 100,000 - 150,000 ~apulation generates about 200 tons
daily, the iandfill criteria should consider a track-type tractor, a stesl-wheel
compactor and a wheel tractor scrapsr of medium weight and horse povsar.

2. Support Machinary

(@) Support machinary such as light pick-up trucks, water spray truck/fire truck
should be obtained as needed.

lil. Preliminary Studies of Proposed Sites
The preliminary studies of the proposed sites consisted of the following acfivitias.
A. Visits to all proposed sites and all participating municipalities.

1. Since all of the municipalities involved in this project had expressed great concern
about the inefficiency of their solid waste collection systems and unsatisfactory
methods of solid waste disposal, IFAM conducted a series of visits to each of the
cities to explain the real concept of sanitary landfills and the scope of tha proposed
project.

2. [Each municipality was provided witir a series of handouts reflecting the minimum
criteria as to what a sanitary landfill sr.ould encompass.

3. The municipalities ware asked to submit at least five potential site locations which
would then be visited and evaluated by IFAM en?ineers and technicians, using basic
existing data reference to geology, hydrology, soil analysis and other pertinent criteria.

4. Two seminars were conducted by IFAM for mayor, city councils and city managers to
discuss, question and develop a consensus on the proposad project. :

5. Fuiiowing the second seminar, six of the municipalities and the municipal league of
Western Alajuela invited 2 members of IFAM and the ICMA consultant to USAID to
make presentations at each city's council meeting on waste collection systems and
waste disposal methods in the U.S.A. and Latin America.

6. Next, on site visits and pririary evaluations of each of the proposed sites were
conducted.

(@) The site proposed b. Grecia had already been analysed and approved;
however, there exists jocme controvery on that site so they have submitted
another location which ‘1as not been visited.

(b) The site proposed by Valverde Vega appears adequate in size; however, it
appears that the deve!)pment of the access roads would be too costly. Also,
the property is an er-ellent producting coffee finca which would make the
pr'rchase price very hich,
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The site groposed by San Ramén, an abandoned gravel pit, appears adequate
in size. But San Ramoén is the farthest location of all the municipalities and this

would incur high transportation costs.

The site proposed by Naranjo is centrally located, appears to be of adequate
size, and has good access roads. )

Review of existing technical data on proposed sites

1.

Hydrology

Existing well logs were obtained from Servicio Nacional dea Aguas
Subterraneas, Riego y Avenamiento (SENARA) for all the proposed site
locations. These logs ar to have some good basic data as to the location
of water wells, Jdepth of wells, depth of static water levels, major aquifer
locations, and some core samples of soil profiles. These documents need

further study and analysis.

2. Geology
The well logs obtained from (SENARA) also appear to contain some basic data
on the geology of the proposed sites. IFAM engineers, and technicians will visit
other public agencies in the following weeks to obtain more information on this
item.

Topography

A preliminary topographic survey has been conducted on the proposed site at
San Ramén. All other sites will be surveyed in the next few weeks. In addition,
aerial maps are going to be obtaired from the Ministry of Transportation of all
the proposed sites.

Prioritization of Sites

1.

A prioritization matrix has been developed to evaluate each site. (See
attached) This matrix will be filled in as each of the studies is complete for each

site.

95
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Estimated Costs for Present System

Nov. 6, 1990

City of Guayaquil

* Estimated total population 1990 2,044,000
** Estimated waste generated per day/person .6 kilograms
Estimated total tons/day 1226

Estimated ton collected / day 490.4

imated cos 0 W e co d
*** Estimated total direct costs (1990 Cicy Budget) S/.4,986,164,564
*hi* Estimated total indirect costs (1990 City Budget) $/.1.932.000,000

Estimated total 1990 Budget for department S/.6,918,164,564

Estimated total waste collected for 1990 178,996 Tons

Estimated Cost per Ton of wasted collected:

S/. 6.918,164.564 = S/. 38,650 -‘”44.58/Ton
178,996 Tons

* Oct. 1990 study by Dr. Gomez

** Oct. 1990 report by Dr. Gomez

*** City of Guayaquil 1990 Budget

¥4kt City of Guayaquil 1990 Budget. Ing. Diaz
**kdk Nov. 6, 1990, S/. 867 to S$1 U.S.
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PLAN DE EMERGENCIA DE ASEO URBANO PARA LA CIUDAD DE GUAYAQUIL,

Este plan abarcara tres fases de una duracién de 30 dias que :
describe a continuacién:

FASE I.

Limpieza de basura acumulada en calles, vias, plazas Y avenidas
Se ha dividido a la unidad en dos zonas: 2z2ona A y 2ona B vy cac
Zona. a su vez ha sido subdividida en subzonas, tal como se indic
en el plano adjunto Y que a continuacién se explica:

1. Zona A: Ha sido dividida en 10 subzonas,

2. Zona B; Ha sido dividida en 14 subzonas.

Se debe mencionar que las subzonas de 1la Zona A son mayores qu
las subzonas de la zona B, por considerarse que la zona A tier
acumulada menor cantidad de desechos sélidos que la zona B.

Se recomienda que cada subzona esté sarvida por 3 volquetas de
m3 de capacidad cada una Y que laborarian durante 30 dias. cacd
volqueta contara con un chofer y una cuadrilla de 6 personas.

La limpieza de mercados, ferias y Brandes acdmulaciones ¢
desechos sélidos seria realizada por otro equip9 de volquetas cc
ayuda de cargadores. ’
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FASE 2,

Esta fase se la realizaria al mismo tiempo que la fase 1 y esta
dirigida a recoger la basura producida diariamente con el equipo
de recolectores existentes en el Departamento de Aseo de Calles.

Se ha dividido a la ciudad para esta operacién, en dos zonas:

Zona A: Desde el eje central de la calle Portete hacia el Sur.
Zona B: Desde el eje central de 1la calle Portete hacia el
Norte.

Cada zona tendria tres dias de recoleccién peoxr semana:

Zona A: Lunes, miércoles vy viernes, desde las 7H00 hasta las
22H00.

Zona B: Martes, jueves y sdbados, desde las 7H00 hasta 1las
22H00.

Cada recolector tendria un chofer y una cuadrilla de & hombres.
Fase 3:

Se recomienda realizar una campafia de difusién de los horarios de
recoleccién y dreas de servicio a ser cubiertas, Ror medio de la

radio, periédico y televisién, con el objeto de que la ciudadania
saque la basura a las calles en los dias y horas de servicio.

’”?“
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STANDARD FORMS
FOR
RECORD KEEPING: SOLID WASTE COLLECTION



WELKLY LABOR RECORD

. FORM 1

lu the b desctiplion ®

Al Ui end ol ::.u.h week, lurward o cupy tu L peysoll
o -t e . P 1 TR

DISTAICT: DAIE: / /
SIGNATURE:
: Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 ladwvidual Nule causes ol absences, extra
Employes ident. tolals howss to by paid, elc.
Job* s, Job Has. Job Hes Job Hus. Job Hus Job Hrs. Jub His.
- -  — — -
Tulals ¢ ) ¢ ¢ X X X AXNXXX XXXXX
.- Instruclions: Supcrvisus to complete this form daily. List al) cmpluyees sep:
i aralely ncluding tempoiary bclp, "Hs.” refers 10 bouss worked daly. “lubs” selers



DAILY COLLECTION ACTIVITY REPORT

Time sut Mileage out
Time in Mileage in
Remarks:
onver:
=acer:
Laager:
Vime start Time finish Weight Route # Nonoreductive time
ot
ime finis eig oute oy Y
Tatar werght

FO:
b A
Date:
Truck o
c"w e L'
Ngt time
Nat miles

Gas purchased (gal )

|

Check 1f apngrmat:

Eng. temp,
Qil press.
Ammeter
Packer

Brakes

Lights

ERRRERR

Other

Check if relevant ang
report 19 supervisor:

Personal injury [
Automotive accident [
Prooerﬁ Zamage E

Instructions: The driver is 0 compiete this ‘orm sach cay. “Time sut” anc

"Mileage our” are 0 be zampietec when ‘he ‘ru:
ing. “Time in" ana “Mileage
the truck is back at the
is noted in the “Time sta

k 'eaves ihe zarage ‘n the morn.
" are 10 de completed at the eng af the gay wnen
garage. ‘Nhen he truck -eactes :ne first route. the ‘ire
R c21umn ang tne route 3es:gmation s AisS notes. ‘Ahe~

t"a trucx is full or the rcute is et ‘or any reascn. “Time finisneg” is snteres,
Upon returning to the same route or another (arter a :rip 2o the J15D0sal site}, the
next “Time start” en'ry :s made. At the 2isposal sits. the net weight of wastes
collecteg is entered. Acc:cents, injuries. or any saquipment marfuncoions are 0 e
noted in the boxes provided anc a cetai:ed expianaticn given in the “Remarks™ bex



COMPLAINT NOTICE

Date received: / / Time received: D P

Name:

Street:

Type of complsint:

- Date action taken: / /

Action taken:

Cooy to be comopieted by superviscr or operational
foreman of empiovees invoives,

Route: Loader:

Driver: Loader:




REPAIR AND MAINTENANCE RECORD

FORD

i Overheag
0Odo. Type serv H bor - 7
Oate mulc:n yor nui;c. d::r? hL:un Parts dascription L::::' m: %’;‘1':;:: ("1:'“"‘ o
Rours) i
! { i !
| |
| |
| | ]
| I
| l ! i l
| | |
| | l
| l |
Totals X X . i ,




COLLECTION EQUIPMENT INVENTORY

/ /

fORM 5

LAIL. _
(FOR UBL 4Y ACCOUNIING DLEARIMENI QNLY)
) §
5 ':’.".;:' Capacity Model lhauucusa! Dats of Puchase | Saivezs | Estimated Annual depreciation Modnthily Status
ypo cumber | tov yd) ' yoas aame putchase price yalue Wfe piecial depreciation | code®
-4
|
Tulal X X X X X X X X

Instruclions: To be {illed out by accownti
mated hfe"” should be based on supervisw'’s ¢

ch@‘gliun" uiay be on @ straghi-li

n, depatiment of supervisor. “tali-
stimate of remaining lite. “Munihly

ne of atcccllleuud basis.



TOTAL COLLLCTION FACILITY INVENTOIY

bAIL:

T (FOR USE BY ALLOUNIING UEFANIMLNG UL 1}

TORKM 6

S S

Facility

Desciiplion

'D_Ae o

in use New cost

Estimated
toal life

Other conununty

Annual
deprecialion

Munthly
depreciatiui

lLand

AXXXX

XXXRX

Busicdeng>

Gelages

Ligidts

Fuces

Swurveys

Ot

Tolals

Fuancing data — Equipment and lacilities

Bond type

Face value

Picaniun o
dhscenad

Iintesest rale

Yeatly mlercst

Muaithily nteiest

hstischions. Fu Lo compleled by supesvisue of accounting doparinncnt ol they

lave ale availabile

“E sbunated Wtal Ile” should be based o4 remaiieg hie as

estialed Ly the supcivisor. Dopreciation ey be etthar o o sbraght e o
acccleiatled basia




FOR

CREW PERFORMANCE EVALUATION REPORT 7

DISTRICT WEEK OF:
- Total Tots! hours Tons Tons hour | _ Injuries & Compiints Weightea Ac
Crew igent. hours on route collected on route This Year This Yaar | route difficulty w
week to date week to date &

Totais X X } X

Average l

instructions: To Se completed by the accounting desart~ mt. “Weighted
foute difficuity” should he dased on past pe=ormance st all crev  on esch route:
i. e if. on the average. “route A" takes 'w:ce as 'ong 10 service 3, “route 8." then
enter 2 for crew that aid route A and ! ‘or crew that am route . To getermire
“Adjusted tons/hour on route.” multloly “Tons. hour on rute’ by “Weightea
route difficuity.” This is more representative of crew performarn.:e, adjustea for
route ciffersnces.

N¢



OPERATIONS SUMMARY REPORT

PERIOQD:

FOR

from te.

Fector

Amount for this period

* Vanarce from

Bunget Buaget last

Totats

Tons coilectad

Totai operating cost

Total operating cost/ton

Coliecsion iabor cost ton

Equipment operating cost ton

Overhead cost ton

Number ot acc:dents

Route Service
<cst Center

*2asi Center” cost ‘on

%% Time on route

Tons. cirect labor hours an rute

“auling
<ot Canter

“Cost Center” cost. ton

[~ Tons, numoer of
trios to disoosal site

% Time hauling

Avarage miles, hour

Qesairs
e
‘la ~tan~3~za

S8t Cancer

“Cast Center” cost ton

epairs ang mainienance
£2st ecuiomeant ncyr

s Time equipment Jowr

Parts cost




VEHICLE PERFORMANCE EVALUATION REPORT

FORM 9

GARAGE PERIOD: from to
Equipment Total Hours Hours down Repairs and Qil and gas Repair and Fuel Totsi Toal =
idgent, miles down Yotai hours maintenance cost cost maintenanca. hour] cost. hour| cost. hour
Totals X X X X X
Averages
8udget i
i
- py
0

S



. FORM 10
TOTAL COLLLCTION COST SUMMARY
DISTRICT: PERIOD: trom___ to
Data For glus period Budgol period Year tu date Budget-year to dale

Tans of sctuse cullected

Tutal opataling cost

Tolal fimancing and ownesalup cost

"
[

Tulal cost

Upesalug cost/ion

Financing and vmes: slug cost/lon

fulel cust/ton

histonctivns: Tu be cumpletead petiodical)
Uty avatlabbe 10 Opctation, Sunuudiy Repst
{Coulkechimn Equipnecnt and Facility lnvenliny,
Oy ssmtages {us bis equivalent).

y by e accounting departinein tamy
{t e 8) and the capital Lot icpoily
Forms & @i 6). Copics scnt to the



http:Culeclk.Ne

STANDARD FORMS
FOR
COST ACCOUNTING: SOLID WASTE COLLECTION

;<



Worksheet #1

SALARIES AND WAGES OF PERSONNEL

O Municlpal 3 Contract 3 Franchise
Column 1} Column 2 Column 3 Column 4 Column S
FRACTION OF TIME
SPENT ON
CONTRACT ORGANIZATION AN-UAL
NUMBER OF OR RESIDENTIAL EXPENDITUKE PER
EMPLOYEES TITLE OF POSITION COLLECTION DUTIES PERSON-YEAR(S) TOTAL

SUPERVISORY PERSONNEL

Commissioner of P.W.
Division Manager
Supervisor
Dispatcher

Foreaan

Other (specify)

OPERATIONS PERSONNEL
Truck Driver
Ccllector

Other (specify)

SUPPORT PERSONNEL
Secretary

Clerk

Relief Personnel
Janitorial Steff
Teaporary

Summer Scaff
Other (specify)

TUTAL OVERTIME PAYMENT:$

TOTAL SALARY AND WAGE COST1S:$

—————————



Worksheet #2

FRINGE BENEFIT COSTS
O Municipal O Contract () Franchise
Column | Column 2 Column 3 - Columm &

NO. OF EMPLOYEES
COVERED (FULL EXPENDITURE
TIME EQUIVALENT) (SPERSON-YEAR) TOTAL

SOCIAL SECURITY

INSURANCE:

F.

RETIREMENT FUND
UNIFORMS AND CLEANING

Health end hospital

Dental

Life

Disability

Workmen's compensation

Unemployment
compensation

SAFETY EQUIPMENT (e.g.,

LONGEVITY OR BONUS PAY

gleves, shoes, etc.)

TOTAL FRINGE BENEFTIT COSTS: §




O Municipal

Worksheet #3

OTHER OPERATING EXPENSES

O Contract

(J Franchise

Column 1

Lolumn 2

TOTAL ANNUAL
EXPENSES ($)

Columm 3 Column 4
X APPLICABLE TO
RESIDENTIAL
SOLID WASTE
COLLECTION
(USE DECIMALS) TOTAL ($)

L.

1I.

III.

VEHICLE OPERATION AND

A.
B.
c.
D.
E.
F.
G.

MAINTENANCE

Tires

Fuel

ou L] L L L] L4

Lubrication . . .,

Maintenance labor. .

Parts and materials.

Other vehicle operating
expenses (such as
utilities for main-
tenance e o s o

Total (if not available
by category. . . . .

DIVISION OFFICE EXPENSES

A.
B.
C.
D.
E.
F.

BILLING (IF APPROPPIATE) .

Talzphone
Utilicies
Office supplies
Rent

Communication equipment
Other '

INSURANCE

A.

D.

Vehicles:
l. Collision . . . .

2. Lizbiliey . . . .
3. Other .

Personnel:
1. Liabiliey . . . .
2. Bonding ¢« e o
Property:

1. Fire .. .. .

2. Thefr . . . . .

3. Other

Damage claims paid .

SUB-TOTAL (To Next Page) :



Worksheet #3 (Continued)

OTHER OPERATING EXPENSES
O Municipal O Contract O Franchise
Column 1} Crlumn 2 Column 3 Column &

SUB TOTALS (Carried Forward:)
v. INTEREST
VI. CONTRACTUAL SERVICES

VII. OTHER CONTRACTUAL SERVICES
(Not applicable to sunicinal
cullection)

————————— A

VIII. MISCELLANEOUS/OTHER OPERAT-
ING COSTS NOT INCLUDED
ELSEWHERE

Worksheet #3A
CONTRACTUAL SERVICES SUPPLEMENT
O Municipal 0O Contract O Franchise

1. Total annual contr=-=r gmount (This may be
entered on wozksheet 3, column 2, Part \'29]

2. Less cost for non-resideatial collection

3. Leass cost for disposals

4. Annual contract amownt for residential

collection
NOTE: Line 4B, the amount used to compare
in National Statistical Ta%l-~3

5. Llass moreys remitted to eity

6. Contractual gervices cost for reasidential
collection contrzctor

(This may be entered on vorksheet 3, columm 4,
Part V1 and the percentage calculated and
entered in column 3) :

7. Average monthly vage paid to a crev member
by the contract firm L




Worksheet #4
VEHICLE DEPRECIATION COSTS

O Municipal O Contract O Franchise

Column 1 Column 2 + Column 3+ Columm & = Column S Columm 6

I orToMe
USED FOR
ACQUISITION RESIDENTIAL
TYPE OF KOMBER OF COST ($) REFUSE

VEHICLE VERICLES PER VEHICLE COLLECTION TOTAL (.2 x col.5)

TOTAL VEHICLE DEPRECIATION COSTS $

et ———————



Worksheet #5

OVERHEAD COSTS
C Municipal O Contract O Franchise
Column 1 Column 2 Colunn 3
SALARIES m;s;Tm
NAME OF OVERHEAD AGENCY u:ggs m:xmmzs
MAYOR/MANAGER . . . . .., . ...
FIN., COMPTROLLER, BUDGET, TREAS. .
CLERK . . . . . 4 v v v s e v ..
GENERAL SERVICES ., .. .., . ..
DATA PROCESSING . . . . . . .. . .
PURCHASING . . . . ... ....
PERSONNEL . ., . . . .. v v 0o ..
CITYCOUNCIL . . . . ... ....
toa:  ° :

A. OVERHEAD ADJUSTMENT
1. Total overhead salaries ... (1)
B. FRINGE ADJUSTMENT

2. Fringe benefits for above...(2)

3. Other overhead costs for RSWC
4. TOTAL OVERHEAD COSTS:

(1+2+3)

o~
-

e



Worksheet #6
PUBLIC COLLECTION COST SUMMARY

O Municipal O Contract O Franchise

1.

2.
3.
4.
3.

Total parsonnel selaries and vages froa
Workshee: #6

Total fringe benefits from Worksheet #7

Other cperating costs from Worksheet #8

Vehicle deprectation from Worksheet #9

Total Overhead costs from Worksheet £10

TOTAL COST (6+7+8+9+10)

Total number households served

Total number tons/yards collected annually

Average monthly vage for a crew Dember

!



Vorksheet #7
PRIVATE COLLECTION: GENERAL COSTS

NAME OF FIRM

SERVICE OPTION FREQUENCY

NUMBER OF HOUSEHOLDS SERVED

ANNUAL CHARGE PER HOUSEHOLD

ANNUAL CHARGE ALL HOUSEHOLDS

APPROXIMATE TONS OR YARDS COLLECTION
ANNUALLY FROM ALL HOUSEHOLDS SERVED
(NO. 3)

APPROXIMATE ANNUAL COST TO FIRM TO
DISPOSE OF THIS AMOUNT (NO. S)

ANNUAL TOTAL COLLECTION COST,
LINE 5 LESS LINE 7

MONTHLY WAGE AVERAGE FOR A CRFW MEMBER




Worksheet #8
PRIVATE COLLECTION COST SUMMARY

BACKYARD CURBSIDE

Once/Week |Twice/Week |Once/Week | Twice/Wzek

1. TOTAL NUMBER
BOUSEHOLDS
SERVED

2. TOTAL ANNUAL
TONS/YARD
COLLECTED

3. TOTAL ANNUAL
COLLECTION
COST

4. AVERAGE
MONTHLY
USAGE FOR
A CREWPERSON

NOTES: (1) Group all the worksheets together for sach particular type of service
option; (2) Under the proper column for the service optlon, fiil in row 1 by summing
item three for all workshests (regardlesa of firm); (3) Fill in row 2 by summing item
six for all worksheets; (4) Flil in row 3 by summing item 8 for all worksheets;

(S) Fill in row 4 by averaging item 9 for ail worksheets.



Worksheet #9

OVERALL LOCAL COLLECTION COSTS

ARRANGEMENT TYPE: MUNICIPAL, CONTRACT,
PRIVATE -

POINT AOF COLLECTION: BACKYARD OR CURBSIDE

FREQUENCY OF COLLECTION: ONCE A WEEK,
TWICE A WEEK

NUMBER OF HOUSEHOLDS SERVED
AVERAGE ANNUAL PER HOUSEHOLD TONS: ONE, TWO

AVERAGE MONTHLY WAGE FOR CREW MEMBERS:
4, 5, 6, 7, 8, 9, 10 HUNDRED DOLLARS

AVERAGE ANNUAL PER HOUSEHOLD DOLLAR COST
(ACTUAL AMOUNT)

DOLLAR AMOUNT RANGE LISTED IN APPROPRIATE
NATIONAL STATISTICAL TABLE:

FROM $ TO

INFLATED DOLLARS $ '




