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INTROOUCTION

These 3ppgndices contain detailed background information that
was used to compile Volurne I of this three-volume report. The
physical aspects of solid waste management system anil selected
background information are presented in Volurne I, and the finan-
cial and legislative aspects are presented in Volume II.
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Appendix A

STUDY AREA CHARACTERISTICS

PHYSICAL AND CLIMATOLOGICAL CHARACTERISTICS

Topography

Clackamas County. Clackamas County is generally character-
ized by a terrain that increases in elevation and ruggedness
from west to east. The most hresterly portions are relatively
flat plains which devel"op into 1ow rolling hills towarit the
center of the county. The eastern anil southern reaches are
sparsely populated mountainous areas of heavy forestation.
Drainage generally occurs in a westerly direction and is provided
by the Clackamas, Mo11a1a, Salmon, and Sandy r ivers.  There are
floocl plains along these rivers near their confluence with the
Willamette River, which wincls northvrard away from the county.
Elevations in the county range from a low of 50 feet above sea
leve1 along the Willamette to a high of LL,ZAS feet on Mt. Hood
in the Cascade Range .

Columbia County. Colurnbia County is bounded on the north
and east by the Columbia River. Most of the county lies within
the Coast Range of mountains, although the southeastern portion

is part  of  the Wil lamette Val ley.  The Coast Range consists of
two moilerately hilly ridges with a lower hilJ-y area between.
The most easterly of these ridges separates the Columbia River
plain f rom the Nehalem River basin.  I t  a lso serves to isolaE.e
the Vernonia area from the populated Columbia River flood plain

on the eastern edge of the county. The hresterly series of hills
is generally higher than the eastern ridge, but it is composed
of the same broad,, rounded ridges with rnedium steep slopes that
typi fy the eastern r idge. For the most part ,  the county thus
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has moderately mountainous or low hi l1y rel ief ,  but the eastern

and northern fringes of the county consist of the Willamette

Va1ley and the flood plain bordering the Columbia River. As a

result of the steepness of the terrain, many county road.s are

di f f icul t  to negot iate in a refuse col lect ion vehicle.  Flooding

along the Columbia Rlver is controfled by an extensive diking

system. The range in elevation for the county is from approxi-

mately 20 feet above sea level along the Columbia River to some

2,500 feet in the southwestern part  of  the county.

Multnomah County. The topography in Multnomah County con-

sists pr imari ly of  a relat ively f lat  plain,  100 feet above sea

1eve1, with mountainous terrain on the east and west s ides.

The eastern border of the county is formed by the western slopes

of the Cascade Range. The central portions, along the Columbia

and Wil-lamette rivers, are flat but become gently rolling to the

south. The western eni l  is character ized by a high r ia lge paral-

le l ing the WiLlamette River.  The Tualat in Mountains (Port land

West Ei l ls)  are part  of  th is r idge. The northern boundary of

the county is the Columbia River. Altitudes range from near sea

level  in the vic ini ty of  downtown Port land to over 4,000 feet on

L,arch Mountain in the eastern portion of Che .orrrrtv.I*

Flood.ing of the lowlands along these rivers is limited by

ilikes anil levies. although the Columbia south shore area and

lowLands east of the Sancly River are subject to some flooding.

Washington County. Washington County embraces nearly all

of  the Tualat in River val ley drainage basin.  The val ley plain

is near ly 30 mi les long and 10 mi les wide and is relat ively f lat ,

varying in el-evat ion from 120 to 275 feet.  The eastern slope

of the Coast Range to the west, the Tualatin Mountains to the

* Superscr ipt  numbers ci te references contained in a l ist  at
the end of th is volume,
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north and east, Cooper and BuIl mountaj_ns to the southeast, and
the Chehalem }4ountains to the south and west partially enclose
the val ley f loor.  Elevat ions in the foothi l ls range from 1,300
Lo 2,2O0 feet and over 3,000 feet in the Coast Range. The
Tualatin River, which originates in the Coast Range, meanders
through the southern half of the county ancl finally discharges
into the willamette River. Major tributaries to the Tualatin
River include Scoggins Creek, Gales Creek. Dairy Creek, Rock
Creek. and Fanno Creek; these streams provide a complete drain-
age system for the uplan€ls surrouncling the valley. The river
and lower reaches of i ts t r ibutar ies,  whi.ch include over 29,000
acres of flood plain, are^subject to annual flooding during the
winter and spring rnonths. z

Geoloqy and Hvdroloov

Cl-ackamas County. The east side of the Willamette trough
forms the western one-quarter of Clackamas Countyrs physiography.
The geoi-ogy is characterized by broad areas of alluvial sediments
covering beds of sandstone and siltstone which comprise the
Troutdale formation. There are outcrops of, the Troutdale forma-
tion near Oswego and Clackamas.

Underlying much of the county's more recent soils is Colum-
bia River basal t  ranging in thickness from ZO0 to 2,000 feet.3
Another basaltic formation consists of the Boring lavas, which
were extrudeil over the Troutdale formation and cover many of
the hi l ls near Oregon City.  Most other hi l1s west of  Bor ing are
capped with wind-blown silts. The Troutd.ale formation is also
overrain with arluvial formations of partially consolidateil sands
and gravelsf particularly on the terraces along the Clackamas
and Sandy r ivers.  pi t  mining of  these gravel  format ions is ex-
tensj-ve, providing potent ial  sol id waste fandf i l - l  s i tes.
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The hil1y and mountainous eastern three-quarters of the

county are coverecl mostly with Boring and Cascan lavas and

Troutdal-e sediments. These are unclerlain by various formations

of basal t ic breccia,  tuf fs,  and f lows known as the Rhododendron

formation .

Ground.water supplies in the county are moderate, as the
geologic fornations lirnit the amounts of recoverable groundwater.

The basaltic flows contain moderate-yielding permeable zones be-
neath the regional water table ancl 1ow-yield perched zones. Sed-

imentary fornations supply limitetl amounts of groundwater except

for the Troutdale formation, which produces moderate to large

amounts. Appreciable amounts of hrater are al-so avail-able in the

older alluvial materials anil in younger sand anil graveJ- deposits

beneath f lood plain . . . . " .4 Many areas of  the county rely aI-

most totally on groundwater for domestic, municipal. ancl indus-

tr ia l  purposes, and. increasing demands on these suppl ies could

threaten the recharge capabilities and the v/ater quality.

Columbia County. The alominant geoJ-ogic feature in Columbia

County is the broad upl i f t  of  the Coastal  Range. Basalt ,  s i l t -

stone, sandstone, shale, and tuff are the major components form-

ing the range. A large portion of the interior lowlancls of

Columbia County are made up of sedimentary rock, including shale

and sandstone. These rock types have generally vreathered to

varying depths of clay, presenting a nearly impermeable surface.

The remaining J-owlancl areas along the Columbia River are com-

posed mainly of various alluvial deposits. which vary in both

porosity anil permeability. The only major fault line in Colum-

bia County is the Portland fault. which runs northwesterly across

the county from the intersection of Highway 30 with the Columbia-

Multnomah county line on the south towards the Clatskanie area

on the north.
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The main mineraL resource for Col-umbia County is the con_
version of sand, grave], and stone into lightweight aggregate
products.  There is also a wide str ip of  ferruginous bauxi te
running across the county, parts of which are under option to
a major aluminum producer, but tests show that the ore is of
too low a grade to make removal currently feasible. There is
also a ninor amount of iron ore minj_ng in the county.

Knowlealge of the properties of the general soil types in
Colunbia County is important in determining the potential for
landf i l l  use for each type of soi l - .  A br ief  descr ipt ion of  the
rnaj or soil types follows: (f) The Olympic Series occupies an
extensive area of the county, predominantly in the smooCh foot-
hi1ls of  the Coast Range west of  Scappoose, west of  St.  Helens,
and near C]-atskanie;  (2) the cascade Series appears mainly in
the eastern and northern parts of the county, in a strip between
Colurnbia City and Bradberry; (3) the Aiken Series occurs only
in the eastern part of the county, mainly west of Colurnbia City;
(4) the Sauvie Serj-es,  which occupies the major i ty of  the area
on the Columbia River f lood plain,  character ist ical  Iy exhibi ts
poor c lrainage, high water- table 1evels,  and f looding, (5) the
Chehal is Ser ies occurs along the banks of  r ivers and streams,
excl-uding the Columbia River. The first four soil series listed
are aI I  severely l in i ted for use in sani tary tandf i l l  operat ions.
The fifth one (Chehalis) is generally above the normal high water
level and has moderate to severe restrictions for use in sanitary
landfill operations . f,

Colurnbia County can be divided into three major drainage
areas: (1) tne Nehalem River basin drains the southwester ly 40
percent of  the county toward the paci f ic Oceani (2) t t re CLatskanie
River and other smaller tributaries of the Colurnbia Ri.ver drain
the northerly 40 percent of the countyr (3) the remaining south-
easterly 20 percent of the county drains into the Multnomah
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slough of the Wj-llamette River whj-ch, in turn, empties into the

Columbia River.

Columbia county has adequate precipitation to xecharge

groundwater reserves but lacks major permeabl"e geologic forma-

tions capable of absorbing and conducting groundwater. rhree

major geologic format ions can be ident i f ied, anal  their  abi l i ty

to proiluce water is discussed. Marine Sedimentary rocks make

up the major geologic formation in the county. This formation

has a history of proclucing limiteil amounts of water, usually

less than 10 gpm. The Columbia River Basalts have only a limited

nurnber of wells and limited history on groundwater flows. The

basalt is generally quite dense and impermeable excePt near the

upper and lower edges where the basaft flow is cracked and frac-

tureil. Flows vary from less than l0 gpm up to 500 gPm depending

on the well location. The Columbia River alLuviuns lying within

the flood plain are the only major geologic formations caPab.I-e

of providing largei  consistent f lows of f ron 50 to 600 gpm.

Multnomah County. The lowland area around Portland, as far

as the Sandy River, is characterized by broad areas of alluvial

and lacustrine secliments consisting of coarse outwash debris

mainly from the Columbia River. An extensive stratum of semi-

consolidated sediments of the alluvial-fan type, called the

Troutdale formation, underlies this area. The Troutalale forma-

tion ctips westward off the lower slopes of the Cascacle Range

Iying nearly horizontal in the lowlantl area where it forms the

main sedimentary fill. Outcrops of the Troutdale formation

exist east of the Sandv Ri-ver near Troutdale and southwest of

Gresharn.

Much of the county's more recent soi ls are underlain by

Columbia River basalt ranging in thickness from 200 to 2'000

feet." The forrnation outcrops along the Columbia River in the
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east and in the west above the Willarnette River l-owlands. An-
other basal t ic format ion consists of  the Boring lavas, which
were extruded. over the Troutdale formation. and form such prorn-
inent features as Rocky Butte, Mount Tabor. Kelly Butte, and
Powel l  Butte in or near the Citv of  port land.

The hilly and mountainous area east of the Sandy River is
covered rrith Troutdale sediments, and Boring and. Cascan lavas.
These are underlain by var j -ous format ions of  basal t ic breccia,
tuffs, and flows known as the Rhoilodendron formation.

Sand and gravel suitable for road construction and use as
concrete aggregate is found in the lacustrine deposits coverj_ng
the valley floors. The l"arge open pits resulting from the min-
j-ng of these graveL deposits are potential landfill sites for 

\

sol i i l  wastes. '  The pi ts are pr imari ly located in a str ip south
of Interstate 80 and north of Divi_sion Street between 60th Ave-
nue and. Beaver creek, a few miles east of Gresham.

Ground.water supplies vary depending on the geologic forma-
tion. Formations older than the Columbia River basalt are
mostly nonpermeable anil do not transmit much fresh vrater. The
Columbia River basalt contains moderate amounts of grounclwater,

mostly in permeable rubble along interflow contacts. Recoverable
grounclwater occurs in some of the gravel and sand beds in the
Troutalale formation. Near large rivers this formation yielils

water at  rates up to 1,000 gpm, but elsewhere few wel ls y iel i l

more than 900 gpm. Large quantities of recoverable water are

contained in the alluvial deposits overlying the Troutdale

formation .

Washington County. The mountains surrounding the Tualatin

River valley reveals extensive outcroppings of Colunbia River

basalt ,  a format ion underly ing much of the Tualat in val ley



basl .n  . This formation is frequently found in a fractured and

it  is the pr incipaljo inted state.  I ts permeabi l i ty is low' yet

qroundwater acquifer of  the basin.

The val ley f loor is almost ent i rely Wil lamette sj- l t ,  a semj--

consolidated clay and silt varying frorn several feet to 50 feet

in clepth. Willamette silt. contains some fine sand and a few

gravel beds, ancl is very similar to the Troutdale formation'

The higher basaltic formations are caPped with an upland silt

which is similar in texture and comPosition to the willamette

si l t  and also has a Iow permeabi l i ty.

IJacustrine sand and gravel deposits overlie the Wilfamette

silt formation in the Tualatin-sherwood area. These soils have

a very high permeability anil have become excellent borrow pit

sources. The deep strean valleys are composed of young alluvium,

mainly silty clay anil fine sand. which has poor drainage charac-

te r i s t i cs .

Ground$rater occurs quite close to the surface over a signif-

icant part of the Tualatin Vall-ey. In much of the Willamette

si1t ,  unconf ined groundwater exists at  a depth of  less than 10

feet wi th surface ponding occurr ing seasonal ly.  Deep wel ls

Iocated in Columbia River basalt do not benefit from surface

recharge in the va1ley because of low permeability of the soil

strata above, and are therefore experiencing gradual declines

in the water level .9 The characteristic high groundwater level

and seasonal f looding of  the stream val leys present s igni f icant

l imitat ions to landf i l l  s l te select ion.

Climate

The climate within the stucly

with variations in temperature and

topographic changes .

area ig general lY moderate.

rainfal l  largelY related to
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In the western portion, the climate of Colurnbia and Wash_
ington count ies is inf luenced by proximity (within 23 mi les) to
the Paci f ic Ocean and by prevai l ing wester ly winds. The Coast
Range acts as a buffer to storns or iginat ing in the paci f ic,

thereby reducing the amount and frequency of precipitation within
the area. The resulting temperate marine climate is character-
ized by mi ld,  wet,  c loudy winters and warm, dry,  c lear Summers.
Average annual precJ.pitation is about 50 inches, varying from a
high of about 110 inches in the west of the two counties to a rorrt
of  about 36 inches in the east.  The major i ty of  the precipi ta_
tion occurs as rainfall during the S-month period from November
through March. Snowfall is minimal . Temperatures are miLd with
a very gradual. transition from one season to the next. On the
average, temperatures faIl below freezing only 27 days per year
and rise above 90 degrees Fahrenheit only seven days per year.
The average annual growing season is about 1g0 days.

In the eastern portion, the climate of Multnomah and
Clackamas counties is also moderate--but hrith higher precipita-
tion and greater extremes of temperature due to the influence of
the Cascade Range to the east. Average annual precipitation
across the two countj.es is about 60 inches, varying from a low
of about 40 inches in the west to a high of about I2O inches in
the east. Most of the rainfall and snowfall occurs during the
s-month period from November through March. Temperature extremes
in the valley portions of the two counties range from -i4 degrees

F ahrenheit in the winter to l-09 degrees Fahrenheit in the summer.
In the mountainous areas. the temperatures range from a low of

-I8 degrees Fahrenheit to a high of 99 degrees Fahrenheit. The
prevailing winds are from the northwest in the sunmer and from
the south in the winter, although east winds prevail at times in
and near the mouth of the Columbia River Gorge. The frost-free
season in the valleys is about 200 days per year, while the
higher mountain areas experience frost-free seasons of less than
30  davs .

A-9



Wi fd l i f e  and  Vege ta t i on

The suburban and rural portions of the stud.y area support

a var iety of  smal l  animal wi ld l i fe,  including beaver,  coyote,
fox.  mink, muskrat,  ot ter,  rabbi t ,  raccoon, skunk, and squirrel  .

I . ,arger game animals,  such as bl-ack tai l  deer and elk.  are founi l
in the woocled mountainous areas. Such game birds as dove, grouse,

pheasant, and quail can be found throughout the stuily area, but

ducks and other migratory waterfowl generally inhabit the flood
plains a]ong the r ivers.  The Columbia and Wil lamette r j_vers
are a habitat  for t rout,  steelheadr and salmon. These, along

with other r ivers and lakes, support  a var iety of  other warm-

and  co ld -wa te r  f i sh .

The moderately heavy rainfall promotes a lush vegetation
throughout rnuch of the study area. The vegetation varies from
noble f i r ,  beargrass, and rhododenalron at  the higher elevat ions

to Douglas f i r ,  western hemlock, western red cei lar,  b ig leaf

mapIe, Pacj-f ic dogwooil, and Oregon white oak at the moderate

elevat ions, and to cottonwood, oak trees. and marsh grass along
the rivers and the flood plains. Cleared land cornmonly supports
abunalant second growths of huckleberry, salal, wild blackberry,
fern,  and such fast-growing deciduous trees as alder and vine
maDle -

LAND USE CHARACTER]STICS

Clackamas County

Urban Development. The urban area in Clackamas County is

restricted to the northwest corner of the county. which encom-

Fasses less than 10 percent of  the total  county area yet con-

tains about 70 percent of  the county populat ion. Even this
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part  of  the county is not totat ly urban, most ly as a resul t  of
l imj- tat ions of  water,  sewerage, and highway faci l_ i t ies.  present
sewerage is confined alnost exclusively to the incorporated. areas
of the northwest portion of the county. Urban growth outside
those incorporateil areas wirr depend upon the extension of sewers
anto those areas. Al l  of  the urban area is zoned for resident ial  ,
conmercial .  industr ia l ,  and recreat ional  1and uses.

The Clackamas County planning Department, has developed a
comprehensive plan which is awaiting adoption, subject to revi_
sions resul t ing from publ ic review. The plan ca11s for only
l- imited high-densi ty resident ial  land use, s/ i th most of  the
future urban sector to be devoted to Low-density resiclential use
and scattered. areas of mediun-density use bordering the existing
rncorporatecl areas. planned heavy industrial areas are concen_
trated in two locations, one borderi-ng the northrrestern boundary
of wirsonvilre. and the other si-tuated at the intersections of
r-205. state Highway 212, and 82nd Avenue, rntensive corunerciaf
areas are, and will continue to be, located along the highway
corrj-dors of Mcloughlin Boulevard and g2nd Avenue. planning

for additional highway comrnercial strips is limited, with more
emphasis on the development of scattered large commercial com-
plexes. The eomprehensive plan ca11s for the development of a
countywide zoning ordinance consistent with the guidelines of
the plan as a f i rst  step in i ts implementat ion. lO

Rural Development. Suburban and agricultural areas are
si-tuateil south and east of the urban area. These areas comprise
about 25 percent of the totaL land area of the county. Rural
resident ial  land is rargely farmland; c lackamas county leads al l
Oregon counties in the nurnber of farms, with approximately
4,000-4 The most s igni f icant rural-  in i lustr i -aI  uses are sand and
gravel- mining. Current trends inilicate a reductj-on in the num-
ber of farming units ancl an increase j_n rural r:or:u1ation. Sand
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and gravel- mining is also d.ecreasing in intensity. due to a re-

duct ion in avai lable resources. Zoning within the rural  areas

is confined to those areas surrouniling the urban areas anil the

corrid.ors along the Mt. Hood Highway and the Clackamas and.

Molalla rivers. Future residential development wiII be depend-

ent on the avai labi l i ty of  ut i l i t ies,  for much of the rural  area

has soi ls not conducive to sept ic tank ef f luent drainage. No

specific county plan for rural devel-opment has been formulated.

Forest and Park Lands. over half the area of Clackamas

County is forest 1and, most of  whj.ch is contained in the Mt '

Hooal Nat ional  Forest.  The two major uses of  the forest lands

are t imber harvest ing and recreat ion. Over 23,000 acres of

tinlcer land, were harvested in 1971. resulting in a lumber

procluction of approximately 335 million fbm. Timber management

programs have been deveJ-oped to promote sustained-yield activi-

ties. In addition, the proposed comprehensive county plan sug-

gests that private landowners of subdivided farmLand use "idle"

acres to cul t ivate l rees for f inancial  benef i ts to themsel-ves

and the communj-ty. There is little threat of destroying the

forest l-anCls for other uses, for most of the forested areas are

too steep and rugged .

Recreation wj-thin foresteil areas is confined to campgrounds

and ski ing faci l i t ies and a major rnul t ip le-use sector known as

the Mt. Ilood corriilor. Future carnpground development is expected

to be minimized, with greater emphasis on backpacking and day-

use. Park lands are abundant throughout the county, $tith about

200 recreat ionaL si tes of  var ious ownerships,10 The comprehen-

sive county plan indicates a need,. however, for further park de-

velopnent to accommodate the growing permanent and seasonal pop-

ulat ions.
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Col-umbia County

Urban Development. The single strongest factor affecting

land use patterns in the county is topography. Because of the

rugged terraj-n in most of the county, the major urban areas are

concentrated on ,-he narrow Columbia River flooal plain, along

U.S. Highway 30. Approximately 1.2 percent of  the total  county

area is presently clevoted to urban development, primarily in

Scappoose, St.  Helens, and Columbia City in the southeast part

of the county, Clatskanie and Rainier in the northern part, and

Vernonia in the central part. The count).wide comprehensive plan,

completed in 1969, specj-fies that urban growth should continue

in already improved areas in order to economize on utilities

and prevent scattered growth. This guiileline, combined with the

fact that a large portion of the county is he1d. by private tj-m-

ber interests and thus is not availab]e for urban development,

wi l l  mean that exist ing urban resident ial  areas wj-1l  cont inue to

increase at a rate roughly equivalent to the increase in total

county population .

Present commercial development is largely in strips along

U.S. Highway 30. and the comprehensive county plan indicates

that no further commercial areas need be developed. The only

major inclustry in urban Columbia County is a paper rnill in St.

Helens. Because i t  is desirable to develop industr ia l  areas

that are easily access j-b1e from a major transportation route,

any future industrial development can be expected to take place

in, or adjacent to, urban areas on the Columbia River flood

p la in .

Colunbia County has recently developed a comprehensive

zoning plan and is proceeding with adoption of the plan. The

south county zoning plan for the Scappoose and Warren area has

recently been adopted. Adoption of the plan in other areas of

the county is expected to foIlow.
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Rural Development. The urban containment policy of the

comprehensive county plan shoulcl help maintain the status of

existing acres d.evoted to rural residential and agricultural

uses. Approximately 16 percent of the totaf county area is

present ly devoted to nonspecj- f ic rural  land uses, and 13 per-

cent is devotecl  to intensive agr icul tural  uses. This agr icuJ--

tural land is locatecl j-n the south central region of the county

and along the foothiLLs of  the Columbia f lood plain.  Use of

rural 1and.s for intensive urbanization by future generations

will be approved only after suitable study and amend.ment of the

comprehensi-ve plan.

Forest and Park Lands. Approximately 80 percent of the

total county area j-s taken up with foresteal timber lanals. Of

this area, approxj-mately 92 percent is held by private timber

interests anil only 8 percent i-s owned by public agencies. It

is not anticipated that this ownership distribution will change

in the future. Existing timber operations are located generally

north-northeast of the Vernonia area. The State Department of

Forestry reports that in 1971 approximately 69r000 rni l l ion fbm

of lumber were removed from land in Columbia County. Of this

total  ,  approximately 64.700 mi l l ion fbm were harvested

from private timber lands. This volume of harvested timber is

second. only to CLackamas County in the four-county study area.

Columbia County has a wide range of recreational opportun-

ities available in the lludson, Big Eildy, anil Camp Wilkerson

county parks and in other smal-ler parks. The Bureau of Land

Management maintains Scaponia, a wooaled park, and numerous parks

are maintaj-ned. by private timber interests throughout the county.

There are also municipal parks j-n each urban area offering facil-

ities for outd.oor recreational activities. The Columbia County

Planning Comrnission indi-cates that existing county parks will be

improved to a 1eve1 adequate for their potential use. The
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commission also suggests that a regional park be establ ished in

the vic ini ty of  Pi t tsburg in the centraL county region to encour-

aqe use of th is beaut i - fu l  area.

Multnomah County

Urban Development. The total fand in Multnomah County is

about 25 percent urbanized, and most of  the urban area is de*

voted to resident iaL development.  The pr imary resident ial  con-

centrations are Located. in Portland proper and in the surround-

ing communit ies of  Gresham, Fairv iew, Wood Vi l lage, and Troutdale.

The present regional planning guidelines stress that new growth

should occur within the boundaries of  present ut i l i ty service

.. .^.  ,  l l

The primary commercial center for Multnomah County, and

the region as weII, is downtown Portland. Major regional shop-

ping centers which serve outlying areas include the Lloyd. Center,

Mal1 205, Gateway, Eastport  Plaza, aI I  located east of  the

Willamette River. Daily shopping needs are served by community

shopping centers at  var ious convenient locat ions. These typi-

cally contain a supermarket and a variety of other stores and

specialty shops. Strip conunercial development extenCls a1ong a

number of  the major arter ia ls,  such as Union, Halsey, Sandy,

Por.el l ,  82nd Avenue, inct  l22nd Avenue. County ancl  local  c i ty

plans call for the clustering of future commercial development

and discourage any further strip development.

The major industrial areas of Multnomah County are located

along the Willamette River, extending for 12 to 14 miles j.n a

band along each bankr and on the south side of the Columbia

River,  along Columbia Boulevard. The types of in i lustr ies loca-

ted in these areas are highly diversi f ied, and no one industry

dominates. Electr ical  equipment,  lumber,  and wood products,
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t ransportat ion equipment,  rnachj"nery.  fabr icated metals,  and pr i -

mary metals are examples of the industries located in the county.

Regional,  county.  and ci ty planning for industr ia l  faci l i t ies

encourages development in existing industrial- areas along the

Willamette River and Col-urnbia Boulevard. The Por! of Portland

owns 3,000 acres at  the t ip of  the North Port land Peninsula'

which is being deveJ-oped into the Rivergate Industriaf District.

I t  is  est imated that the Rivergate Industr ia l  Distr ict  can sup-

pIy about one-hal f  of  the 1990 area needed for waterfront-

or ienteal  manufactur inq industr ies. l r '  
12

Ruraf Devel-opment. Agricultural lands are limited. mainly

to the following areas: Sauvie Island and the lowlanils along

Multnomah Channel; the area south of Johnson Creek to Clackamas

County; the south shore of the CoLumbia River east of 122nd

Street to the Sandy River; the area east of the Sandy River to

Corbetti and the unurbanized area to the west of the Sandy River

ly ing south of  Troutdale and east of  Gresham. The agr icul tural

Iand amounts to about 26 percent of the county's total land area.

The main crops are nursery and greenhouse proilucts, vegetables,

melons, f rui ts,  nuts,  and berr ies.

The present lanal use poficy, stressing growth within areas

of existing utility servj-ces, should retard urban growth into

agr icul tural  areas. Eventual ly the prqssure for growth is ex-

pected to resul t  in urbanizat ion eastward to the Sandy niver. I I

Forest and Park Lands. Forest lands take up about 49 per-

cent of  the total  county area'  wi th 52 percent of  the fores!

land being in Mt. Hood National Forest. The annual timber har-

vest from these lands is presently about 16 million fbrn. There

also are many state,  county,  and ci ty parks located within the

county. The major state parks are Rooster Rock, Lewis and Clark,

Dabney! Ainsworth,  Benson, Guy W. Talbot,  Oak Is land, Crown Point ,
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Bonnevi l l -e,  ceorge W. Josephr John B. yeon,

Shepperdrs Del1.  The major county parks are
and Indian John Is land. City parks include

Mcloughlin, and

Oxbow, Blue Lake,

Eas t  De l ta ,  M t .  Tabor ,
Powe11 Butte,  Oaks Pioneer,  Washington, Mac1eay, and Forest.13'  14

Washington County

Urban Development. Approximately 20 percent of the county
area is urban in nature. The existing land use development has
been most s igni f icant ly inf tuenced by vehicular accessibi l i ty co
the metropolitan portland area. The communities of the valley
are located on three radial highways emanating from portland.

Tigarcl. Tualatin. and Sherwooil in the southeasterly portion of
the county are served. by the pacific Highway (Route 99W). Cedar
Mi1l ,  West Union, North plains,  Banks; and gsmssset West have
developed in the northerly portion of the valley and are clus-
tered around the Sunset Highway (U.S. Route 26).  The central
val ley communit ies of  Beaverton, Cedar Hi l ls,  Hi l lsboro, Cor_
nelius, and Forest Grove are served by the Tualatin Valley High_
way (Route 8).  Not far away from these radial  highways, the
l-and is st i l l  re lat ively undeveloped. Travel ing wester ly across
the county, the land use changes from urban characteristiqs to
those of suburban sprawl . west of Hillsboro, the vaIley is stil]
typical ly rural  . "

The majorj-ty of the population resides in single-fanily
dwellings, most of which are located in the eastern urban por-
tion of the county. Residential development outside of the
eastern urban area has been significantly limi.ted by the lack
of sani tary sewers.

Commercial development in eastern Washington County con-
sists both of corununity centers, such as the Tigard and Beaverton
central  business distr icts,  and of str j .p commercial  i levelopmenE,
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such as highway or iented act iv i t ies along the Paci f ic and

Tual-atin Valley highways .

Industry within the county i-s extremely diversifieil' and

is located most ly within the eastern urban sector.  Food Proces-

sing and lumber and wood proaluct industries are the predominant

employers,  but diversi f icat ion into electronicsr fabr icated

metal-s,  and other products is increasing.

A firm policy guiiling the future development of the county

is present ly being estabf ished by the county planning department.

It j-s anticipated that future policy will provide containment of

th€ presently expanding urban area to avoid the expense of pro-

viding ut i l i t j -es for areas of  suburban sprawl .  CurrentLy 42

percent of the land within the incorporateal cities is either in

agricultural use or vacant. Future development will incl-ucle a

f i l l ing- in of  the incorporated ci t ies and of the exist ing urban

corridors, thereby preserving the prime agricultural and conser-

vat ion lancls located outside of  the corr idors.9

The entire land area of the county is zoned. but Washington

County is in the process of  rezoning the land to adjust residen-

t ia l ,  cornmercial ,  industr ia l ,  agr icul tural  ,  and conservat ion

uses to at tain the goals of  the future land use plan.

Rural- Devel-opment. The rural centers, which incl-ude Gaston,

Banks. North Plains,  Buxton, Manning, and Timber.  have developed

to serve agr icul turaf  or forest product act iv i t ies.  Nearly 23

percent of the total county }and area is presently used for ag-

ricultural purposes. Although agriculture is spreacl throughout

the Tualatin Valley, the most productive farm land is located

within,  or adjacent to,  the Tualat in River f lood plain,  Pattern

Val ley,  Gales Creek Val1,ey, and from Banks to North Plains north

of Forest Grove and Hi l lsboro. Major crops includ.e hay, wheat,
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barley, oats, tree frui.ts and nuts, and smal1 fruits and berries.
The trencl in future agricultural clevelopment appears to be towarcl
fewer anil larger farms producing vegetable crops or specialized
agricultural and horticultural products, It is anticipated that
the outlying rural centers will continue as agricultural service
areas with some increasing use as residentj.al comnunities for
those commuting to portland anil the eastern urban area, but resi-
dential and comnercial activities are not expected to extend
beyond the present limits of those rural cencers.

Forest anil park Lands . Tinbered areas are essentiallv re-
stricted to the northern and western uplands. Nearly 57 percent
of the total county land area is devoted to forest land.s. Most
of the timber lands are privately owned by large corporations
while some are or,rned by the State of Oregon, the federal- govern-
ment, and. the county. Of the 23 million fbm harvested in the
county in 1971 over 21.5 million fbm were frorn privately owned
lands . 14

Washington County iloes not maintain a county park system.
Neither cloes the state and federal government maintain any rec-
reational facilities within the county, with the exception of
a small state operated picnic facility. Nearly every city
either maintains a park system or is served by the Tualatin
HiLLs Park and Recreational District or the Aloha }luber Recrea-
tional District, which maintain parks located throughout their
service distr icts.
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MAJOR TRANSPORTATION NETWORKS

The four counties !n the study area are interconnected by

a network of  federal  and state highways. Interstate 5 ( I -5) is

the major north-south thoroughfare paralleting the Willamette

Rj-ver along the common boundary between Clackamas and Washington

countj-es and continuing northward through Portland across the

Columbia River toward Vancouver, Washington' The urban areas

of Clackamas County are connected to I-5 by an east-west 6-mile

stretch of  I -205 which crosses the Wil larnette at  Oregon City

ancl joins State Highw ay 2I2/2l-3 leading northwaril to Multnomah

county,  where i t  is also designatei l  82nd Avenue. Another major

thoroughfare east of the Willamette is State Highway 998' which

follows the river from oregon City through Milwaukie as Mcloughl-in

Boulevard anal southeast Portland as Union Avenue, finally join-

ing I-5 near the Columbia River. A major highway connecting

Colurnbia County with the metropol i tan area and the coast is U'S'

Highway 30, which follows closeLy along the Colurnbia River from

Astori-a to Portland where it divides to serve western Portland

on the west side of the Willamette and to north Portland and

northern Multnomah County in the east. The northern extension

of U.S. 30 is paral le led by Colurnbia Boulevarcl ,  a major street

for commercial traffic in Multnomah county.

The most important east-west routes are U.S. Highway 26'

or Sunset Highway, and U.S. 80N, cal led the Banf ield Freeway.

Forest Grover Hillsboro, and Beaverton are interconnected by

U.S. Highway 26, which extends to southeast Port fand. U'S'  26

j-s also connected to I-5 by State Highway 217 which stretches

from Beaverton to Tigarat.  U'S. 80N begins at  the border of

northwest and southwest Portland with an interchange with I-5'

then extending eastward connectj-ng with U.s. Highway 30 near

Fairview and following the Columbia River out of Multnomah

Countv .
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The major rai l  routes are the Southern paci f ic Lines in
the eastern portion of the metropolitan area connecting the
ci t ies of  oregon City.  Mi lwaukie,  and port land, and in the
western port ion jo ining Lake Oswego, Tigard, and Beaverton.
Other important routes are the Burlington Northern, which passes
through the major cities of Columbia County along the Colunbia
River and extencling south to portland, and the Union pacific,

which follows along the city l"imits of portland and then para-
I le ls U.S. 30 eastward out of  Multnomah County,

Barge traffic in the metropolitan area is heavy due to the
availability of east-west routes along the Columbia River and
north-south access along the Willamette River.

The major aj-rport in the study area is portland Interna-
tional Airport, which is located near the Colurnbia River with
access provided by State llighway 213. This facility serves the
commercial air carrier needs of the entire reqion.

ECONOMIC CHARACTERISTICS

The greater Portland area has one of the most diverse manu-

facturing economies of any city in the nation. Typical inilus-

trial proilucts throughout the area are wood and wood prod.ucts,

paper and paper products,  fabr icated metal  goods, chemicals,

electrical equipment, and precision instruments. Farming and

food processing, construct ion, and wholesale and retai l  t rade

also play an important role in the overall economy. The abun-

dance of smal ler,  d iversi f ied f i rms ensures a stable economic

growth for the region, free from the cyclic employment swings

that are typical of cities built around a singj-e industry. The

Port of Portland is also an economic mainstay of the study area.

Although the port is I08 miles up the Columbia River from the
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ocean, the volume of import and export gooals handled through the

faci l i ty makes i t  the largest U.S. seaport  on the ent i re Paci f ic

coas t .

of the present industries in the study area, the influence

of agriculture is decreasing most while recreation-oriented con-

struct ion and business is increasino.

Some suburban communities within the study area have no

industries of their own but serve as bedroom communities for the

industr ia l  areas. Residents general ly commute to the greater

Portland area or into the State of Washington for employment.

The personal income levels in the study area are generally

comparable to state levels, although Multnomah and Washington

county residents have higher average incomes than do resiilents

of Clackamas and Columbia counties. The lower income level in

Clackamas County is due to the relatively large number of agri-

cul tural  employees and ret i red residents.  Col-umbia Countyt

which reflects the lowest income l-evel of all counties in the

study arear is af fected by a lack of  industry to st imufate

economic growth. At the present time, however, a major nuclear-

powered el"ectrical generating plant is being completed near

Rainier, and it is expectedl that the proximity of available

electrical energy to the deep-water transportation route of the

Columbia River rnay encourage industrial growth in Col-umbia

County.







Appendix B

POPULATION PROJECTIONS

This appendix contains projected popuJ-ations for each county
in the study region. Counties are dLvided into refuse generation
centers and populat ion project ions are presented for each of these
centers .

The 1970 populat ions are taken frorn the U.S. Bureau of the
Census, and projected county populat ions are based on data sup-
plied by the Columbia Region Association of covernments. Affoca-
tion of those county projections among refuse generati.on centers
was accomplished by coR-MET staff based upon land use and growth
paEEerns.

These projected populations have been authorized for use in
this study by MSD.
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I  A D I C  b - . 1

POPULATION PROJECTTONS BY
REFUSE GENERATION CENTERS

Refuse cen te  r 1 9 7 0 1 9 8 0 I 9 9 0 2 0 0 0

Colunrbi a County

1 .  C la tskan ie

2 ,  Ra in ie r

3 .  Co lunb ia  C i ty

4 .  s t .  H e  l e n s
q  e  ^ .  h h ^ ^  c 6

5.  vernon ia

T o t a l

Washington County

7 .  Fores t  Grove

8.  H i  l  l sboro

9 .  A l o h a

10.  Cedar  Mi l l

11 ,  Beaver ton

L2.  Cheha lem Mt .

1 3 .  T i g a r d

14.  west  county

-\oEaI -

Clackamas County

15.  S ta f foxd

16.  Canby

17.  Beaver  Creek

18.  Red land

19.  Es tacada

20,  Sandy

2 1 .  B o r i n g

22.  C lackanas

23.  Mi lwauk ie

24,  G lads tone

25.  o regon C i ty

26 .  wes t  L inn

27.  Lake Oswego

28.  Mo la l la

Tota l

4 , 4 2 1

4 . 9 5 9

6 t272

8 , 1 7 1

2  t 6 3 6

2 8  t 7 9 0

1 6 , 0 9 6

1 9  , 4 3 4

) - 3  , 2 4 4

T L , 2 4 4

6 1 , 9 1 0

8 , 1 9 3

2 2  , 3 8 0

5 , 4 1 9

4 , r44
6 ,L97
9  , 5 7 ' l

7 ,9s4
9 , L 9 6

6  t 7 0 5

I 2  . 3 4 8

37  , ' t  3 r

8 , 4 8 8

7 , r41
24 ,O4 r
1 4 , 1 5 9

1 6 6 . 0 8 8

6 , 2 0 0

6 . 6 0 0

2 , 3 0 0

7  , 5 0 0
] 0 , 7 0 0

2  , 1 0 0
3 5 , 0 0 0

2 0 . 0 0 0

2 7  |  5 0 0

2 2 . 9 0 O

1 9 , 1 0 0

9 3 . 4 0 0

9 , 8 0 0

3 8 r 2 0 0

6 , 2 0 0

2 3 ? , 1 0 0

6 . 4 0 O

I  , 8 0 0
1 4 , 1 0 0

3 , 1 0 0

1 0 , 5 0 0

1 1 , 1 0 0

8 , 6 0 0

1 9  , 1 0 0
) u , f u u

2 2  . 8 0 O
1 0  r  9 0 0

1 0 . 5 0 0

3 7  , 7 0 0
1 5 . 9 0 0

2 3 0 , 0 0 0

7  t 7 0 0
8 , 2 0 0

2  , 6 0 0
8 , 8 0 0

r 3 , 3 0 0

2 , 7 0 0

4 3 , 3 0 0

2 4  , 4 0 0
3 3 , 7 0 0

4 4 , r O O

2  8 , 8 0 0

1 2 3 , 9 0 0

1 1 , 5 0 0

5 1 , 9 0 0

art r*

8 , 8 0 0

1 7  , 4 0 o
3 , 4 0 0

r 1 , 9 0 0

r 3 , 0 0 0

l 0  , 4 0 0
3 1 , 6 0 0

6 3 , 7 0 0

3 4  t 7 0 0
1 2 , 3 0 0

L 4 . 7 O 0

5 1  . 6 0 0

3t r , rao

9 , 5 0 0

9 , ' 1 0 0

2 . 9 0 0

1 0 , 9 0 0

L 6  t 2 0 0
2 . 8 0 0

5 2 , 0 0 0

3 0 , 6 0 0

4 2  , 4 0 0
a 4 , 2 O O

4 I , 0 0 0

L s 4 , 7 0 O

1 3 , 9 0 0

7 0 , 3 0 0

4 4 6 , ? 0 0

I t , 7 0 0

1 6 , 7 0 0

2 0 , 5 0 0

4 , 0 0 0

1 3 , 8 0 0

1 4 , 7 O O

L2 t 400

4 2 , 6 0 0

7 9 , 5 0 0

4 5 , 4 0 0

L 4  r 2 0 O
2 L , 5 0 0

8 1 , 4 0 0

2 0 , 5 0 0

3 9 8 . 9 0 0



Table B-1 (Concluded)

Refuse center t9 70 1 9 8 0 19 90 2 0 0 0

Multnomah County

29.  S,W. Barbur

30.  Hi  I  lsdale

3I .  sy lvan

32.  Por t land
Heights

33. Dolrntown

3 4 .  N . W .
Residential

3 5 .  N . W .
Industrial

36.  s t .  Johns

37. Rivergate

38. Srran Is land

39.  N.  Por t land

40.  Por t land
Airport

41.  N.E.  Por t land

42, Latld Addition

43.  Reed

44, Milwauki'e

45. Irlt. Tabor

46.  S.E.  Por t lanal

17, Parkrose

48.  wood v i l lage

49. creshaJr,

50: Corbett

Total

2 5 . 6 5 0

2 0  , 1 6 4

5 , 6 8 4

14 ,62I

L 6 , 6 8 8

1 ,  8 ? 3

27 . r59

967

3 1 0

90 ,914

1 , 4 5 5

f u r r v )

2 8 . 9 9 0

3 5 , 3 5 9

Lo',22L

5 L  , 4 9 6
7 4 , 9 6 6

s 0 , 9 0 7

LL.842

2L ,2O7
2 , 7 2 9

556 ,667

2 9 , 7 O 0

2 2 , 8 0 0

6 . 3 0 0

5 , 8 0 0

r 4  , 6 0 0

1 6 , 0 0 0

t ,  7 0 0

29 ,  4OO

1 , 2 0 0

200

8 6 , 6 0 0

1 , 3 0 0

5 7 . 6 0 0

2 8 . 6 0 0

3 6  , 4  0 0

1 r  , 4 0 0
5 3 , 0 0 0

8 7 , 8 o o

5 7 . 6 0 0

14 ,  7Ob

3 3 , 7 0 0

_  3  , 0 0 O
599 ,4A0

3 3 . 1 0 0

2 4  t O O O
7 t5O0

6 , 0 0 0

1 4 . 6 0 0

r 6 , 0 0 0

3 0 , 5 0 0

1  , 5 0 0
200

8 7 , 0 0 0

5 8 , 0 0 0

2 8 , 2 O 0

3 7 , 5 0 0

L2 .2O0
5 4 , 2 0 0

9 5 , 9 0 0

5 4  . 7 0 0
1 8 , 5 0 0

4 5 , 6 0 0

3 , 4 0 0

6 4 r  , 4 0 0

3 5 , 0 0 0

29 |  40o

8 ,  8 0 0

6 , 2 0 O

1 4 ,  ? 0 0

1 6 , 5 0 0

1 , 3 0 0

3 2 , 0 0 0

1 , 7 0 0

2 0 0

9 0 , 0 0 0

1 , 3 0 0

5 8 , 0 0 0

2 8 , 2 0 0

3 9 , 9 0 0

) r  '  t u u

I 0 1 , 9 0 0

7 0 . 0 0 0

22 tg}o
5 6 , 4 0 0

3 , 9 0 0

6 8 6  , 4 0 O

Regional
total 9 0 9 , 4 6 5  1 , 1 0 2  , 5 0 0  1 , 3 1 3 , 0 0 0  r , 5 8 4 , 0 0 0

Sources:  1970 -  U.S.  Bureau of  the Census.
1980-2000 - columbia Region Association of Goverrunents.
Dlstribution bv refuse centers - COR-MET.
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Appendix C

EXISTING PROCESSING AND DISPOSAL SITES

CLACKAMAS COUNTY

Lavel le

This demol i t ion lancl f i l l ,  opened in June 1973 on King Road

in Milwaukie, is owned. by Portlanil Road anal Driveway Company and

operated by Harold ancl  GIen Lavel le.  The si te is a 3l-acre

gravel pit with a base elevation of about 35 feet below the sur-

rounding land area ancl is stilJ- bej-ng mined in the northeast and

northhtest sectors.  Port ions of  the northeast part  were mined

below the water tab1e, resul t ing in c lepressions of  standing

water.  The locat ion is in a resident ial  and commercial  area,

anil the nearest resj-dence is only about 100 feet from the site.

The landf i l l  operat ion, however,  is screened from view by a

sight-obscur ing fence, The si te is zoned for large-Iot  residen-

tial use and the completeil landfi]l is anticipated to be used

for a t rai ler  court .

The clisposal operation consists of dumpi.ng anil spreading

at the base of the site anal compacting with a caterpillar 988

lanclfill compactor with support from a DB bulLdozer. The lanil-

fill is basically operated by the area method \,ri th cover pro-

vicled by importeal excavatj.on. Cell construction consists of

ce1ls 8-feet deep anil 300 feet long which are spread and com-

pactecl in 2-foot layers. completed cells are covered with 12

inches of soil , and partially completed cells are covered

daily with ground rrrood residues or soils. It is expected that

approximately half the imported soil will be purchased at about

$0.50 per cubic yaral .  The si te is operated and maintained by f ive

fuIl-time andl three part-time enployees. Blowing papers are
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contained by portable screens and pol ic ing act ion by employees.

Fire protect ion is provided by a 3- inch high-pressure water main.

Surface water drainage is accomplished by sJ-oping the working

areas to drain to the south and east where the water j-s perco-

lated. The f in ish grade wi l l  be drained by a system of catch-

basins leading to dry wel l  sumps outside the f i l l  area.

timit.ed salvaging of metal items is practiceil by an indepen-

dent salvager.

Ros sman

This sani tary Iandf i l1,  opened. in August 1969, is owned. by

Jack Parker and operateal  by Rossman's Landf i l l  Inc.  I t  is  10-

cat,ed on Abernethy Road (I7th Street) adjacent to the city limits

of Oregon City.  The si te present ly accepts wastes from al l  of

Cl-ackamas County anal parts of Multnomah and. Washington counties.

Approximately one-hal f  of  the wastes disposed of at  th is s i te

come from outside Clackamas Countv.

The site J-ayout consists of a f1at, open area surrounded

by dikes for exclusion of flood waters frorn Abernethy Creek.

In the past the dikes were not high enough to prevent winter

f looding which caused a cessat ion of  operat ions. The wastes

were then hauled to the Oak crove disposal site, a ternporary

1andf i l1 in Oregon City.  Land use surrounding the Rossman si te

consists of  resident ial  ,  l ight industr ia l  ,  commercial  ,  recrea-

tional , anal freeway. The d.istance to the nearest residence is

less than one-quarter mi le.  Abernethy Road passes through an

area that is mostly commercial but partly residential . The

access roaci  into the si te is a short ,  pavedf two-lane road of

mod.erate gratle leading up to the final grade where the fee
trai ler  is located. The remaining cl istance to the working face

is covered. by a gravel surface. There is also an undeveloped



right-of-h'ay at the north end of the site leading directly to
I-205. The si te is zoned for l ight industr ia l  use. and i t  is

ant ic ipated that warehouses or other types of  l ight industr ia l

construct ion wi l l  eventual lv be bui l t  upon the f i I I .

The disposal operation is accomplished with a modified

ramp method in which wastes are ilumpecl from the top of the fill

and spread and compactecl j-n a direction paral1e1 to the hrorking

face. Cel ls are general ly 20 to 25 feet deep, 50 feet wide,

and approximately 300 feet long, Dai ly cover is appl ied only

on top of  the cel l ,  and the ramp is lef t  exposed. Considerat ion

is being given to use of lrrooil wastes or other types of material

for intermediate cover of the ramp. Cover material is applied

by a drag line whj-ch excavates the clay soil from the base of

the landfill adjacent to the working face. Spreading and com-

pact ion is accompl ished pr imari ly wi th a Caterpi l lar  826 land-

fill compactor wj-th auxiliary support from two DB bulld.ozers.

Generally there are eight fu1I-time and two or more part-tine

employees .

A tire shredding operation has recently been instituted at
the si te.  Tires are stockpi led in the vic ini ty of  the shredder

and fed into the machi.ne by hand. The resulting chips are

loaded by conveyor into a dump truck which hauls them to the

working face of the landfil-l .

Miscellaneous operations include salvaging and paper clean-

up. Limited salvaging is practicecl by a part-time employee

who collects mostly metal items separated from public durnping

or from areas not being worked by compaction equipment. Bl-ow-

ing papers occur on windy days, anal when they cannot be contained

by portable fences, high school students are employed to police

the area.
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COLUMBIA COUNTY

Clatskanie

Located in Township 7 North Range 4 West Sect ion 7,  the

Clatskanie disposal s i te l ies adjacent to the wes+-er ly edge of

the city limits and about 2 rnj-les southwesterly from the city

center. The site was opened in approximately 1940 and operated

as an open burning dump unt i l  l -970, when the local  co|LecLot/

operator upgraded the disposal operat ion to that of  a nodif ied

landfill with an attempt at orderly compaction and cover.

The present operation is situated approxirnately half way

down the side of  a moderately s loping hi l l . .  Runoff  f rom the

hi l ls ide drains into Mary's Creek, a mlnor t r ibutary of  the

cl-atskanie River.  The total  s i te encompasses an area of some

19 acres of city property with acldj-tional pxoperty adjacent to

the east edge which now is utilized by a shooting c.lub and a

cemetery.  There is one residence about one-third of  a mi l -e

north of  the si te and a smal l  resident ial  area about l  mi1e

south\4rest of  the si te.  A power transmission l ine runs east-

west about one-fourth mile above the site following the ridge

o f  t he  h i l l .

Access to the site is over city streets and county roads.

The final one-fourth mile stretch of county road climbing up the

hi l l  to the si te r ises at  a moderate-to-steep grade. The road

has a gooi l  o i l  and gravel  surface to the landf i1l  entrance and

then continues to the crest of the hill with an improved crushed

rock surface. This county road is not maintained on a pr ior i ty

basis, anil there are short periods during the winter when the

road. becomes impassable.
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The site is on land owned by the

leased to,  and operated by, the local

through franchised Ordinance No. 336.

DEQ permit  No. 145 and a sol- id waste

Columbia Countv .

Ci ty of  Clatskanie but

col lector,  Chris Nielsen,

The site operates under

disposal f ranchise from

fhe dump is open on Saturdays from 9 a,m. to 6 p.m. for

publ ic use and is open only to the col lector dur ing the week.

Of the 19 acres avai lable,  the present operat ion is conf inei l  to

approximately 5 acres which is fenced. Cover is applied on a

regular twice weekly basis throughout the dry part of the sunmer

and as possible during the wj-nter. Equipment used for all iturnp

operat ions is a Caterpi l lar  D6. Cover mater ial  is obtained

from the hillside north of the ilumping area. A 2- to 3-foot

drainage clitch has been dug around the toe of the hill above

the lanclfill area in an attempt to divert surface drainage

around the si te.  Bulky wastes and demol i t ion mater ials are

hanilleil separately at an area just inside the gate on the south

face of the f i l led area.

The est imated quant i ty disposed of at  Clatskanie is 2r059

tons per year. An average of tr,ro 16-yard compacted loads are

dumped each day. one a mixed cornmercial and resiclential load

from the City of Clatskanie and one rural resiilential load. On

Saturdaysf only one load of commercial refuse from the City of

Clatskanie is dumped. An est imated L,924 tons per year are

clumped by the collector. There are presently no large indus-

tr ia l  users of  the si te.  In acldi t ion, publ ic i lumping on Satur-

days is estimated to account for an average of 135 tons per

year. The service area of the dump encompasses all of north-

western Colunbia Countv.
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Mickey

Mickey's landf i l l  is  s i tuated in the southwestern port ion

of Columbia County approximately 4 miles northwesterly from the

City of  St.  He]ens -  Opened by Mr.  R. G. Mickey in J-957, the

site is Located on Route 1 in a steeply wooded section of Town-

ship 5 North Range 2 West Sect ion 24.

Mr. Mickey owns approximately 40 acres of vrooded and open

land, s i tuated on the side of  severaL steep ravines. There

are no major water courses on the site and only one small stream

carr ies the l -ocal  surface drainage. The local  soi l -  is predom-

inant ly the character ist ic,  hard-to-work,  Columbia County clay.

The lancl surrouncling the site is presently uncleveloped and

the nearest residence is approximately one-hal f  mi le f rom the

si te.  The si te is wel l -  screened, located over the ei lge of  a

steep hill in heavy ltroods. It is expected that the surrounding

land use will remain rural throughout the study period.

There are good direct ional  s j -gns on aII  county access roads.

Access to the si te f rom U.S. Highway 30 near St.  I {elens is over

several- miles of paved and graveled county roads. The access

road into the site is approximately one-quarter mile j-n length

with a gravel surface. This road is extremely steep with a

9O-degree corner at the bottom of the road on the site. Main-

tenance j-s performed on the road by Mr. Mickey and occasionally

by the County in return for f ree disposal at  the si te.  The man-

euvering room at the bottom of the access road is extremely

smal l ,  and large trucks have di f f icul ty in negot iat ing the

avai lable area. The access road is also impassable for short

per iods dur ing the winter months.



The si te is current ly operated under a sol id waste disposal
franchise from Colurnbia County and also unde( DEe permit No. 72.
I t  is open 7 days a week, excluding hol idays, wi th winter hours
from 9 a.m. to 5 p.m. and sumrner hours from 8 a.m. to 6 p.m.

The costs for disposal are simi lar to those at other s i tes in
Columbia County. The fo]lowing items are accepted.: garbage

and other putrescible i tems, t i res.  land clear ing and demol i t ion
mater ial ,  junk autos, street sweepings, large appl iances, smal l
dead anj"mals,  and construct ion wastes. The si te is also approved
for the disposal of aciils but this type of materj_al is not
accepted. Mr. Mickey owns no equipment himself but hires 1ocal
operators and equipment as needed. The equipment available
incLudes a . fohn Deere 10-10, a Caterpi l lar  D8 tractor,  anal  a
smal l  John Deere 450. Mr.  Mickey spent approximately $5rOO0
during the past year for equipment operating time. There is
one small office building on the site with no equipment storage
or washj-ng faci l i t ies avai lable,  Tires disposed of at  th is
site have not been covered in any orderly manner, but have
simply been spread and covereil as needed. Garbage and. putres-

cible wastes are covered twice weekly during the dry summer
months and as possible during the winter. The wood wastes are
not covered on any orderly schedule. Bufky wastes and junkeil

autos are simply crusheil with a caterpillar and buried. Cover
mater ial  is obtained from the adjacent hi l ls ide, and there is a
l-imited supply of cover available.

Mickeyrs lan€l f i l - l  serves the general .  publ ic in the St.
Helens{olumbia City,  accept ing an est j .mated 152 tons of
resiclential refuse per year. There are no conrnercial haulers
using the site; they choose to haul to the Santosh clisposal site
instead. Demol i t ion mater ial  is accepted, and the Boise-Cascade
Cornpany disposes of an est j_mated 1r664 tons of  wood waste per
year.  Unt i l  May 1973, I4ickey's was the major landf i l l  accept ing
tires in the stucly area. Large quantities of tj_res can no longer
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be accepteil because Mr. Mickey has no equipment with which to

process them. The total  quant i ty of  refuse accepted at the

si te is est imated as 11816 tons per year.  of  the 40 acres

owned by Mr. Mickey, approximately I0 acres have been used to

date. With future plans for the construct ion of  downhi l l  refuse

retent ion dikes, Mr.  Mickey ant ic ipates that he has 20 usable

acres remaining. At the current rate of  refuse disposal '  he

bel ieves this s i te has an est imated remaining l i fe of  approxi-

mately 20 years. anil he plans to subilivide the completed site

for possible resident ial  devel-opnent.

Santosh

The Santosh disposal site ]ies in the extreme southeastern

quarter of Cofumbia Countyr approximately 3 miles northeasterly

from the ci ty center of  Scappoose. The present l -O-acre si te is

located on Tax Lots 314I-15-I  and 324]- I I - I  in Township 4 North

Ranqe I  West.

The site is situated on the f J-ood plain of the Columbia

River near the Multnomah Channel. Scappoose Creek runs approx-

imately 200 feet f rom the wester ly edge of the i l isposal  area.

There is a dreclged canaL off of Multnomah Channel r terminating

approximately 300 yards from the disposal s i te,  and present ly

used by an adjacent sanil and gravel operat.ion'

Access to the si te f rom U.S. Highway 30 is over approxi-

mately 3 mi les of  Ci ty of  Scappoose streets and county roads.

AlL roads are well surfaced and maintaineil with no appreciable

gradj-ents. There is not a high ambient level- of traffic over

any of the access roads. The entrance road is approximately

one-quarter mile long with an improved. graveI surface from the

county road. This road is naintained by the operator of the

site with dust control measures practiced during the dry sununer

months.
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There axe several residences located approxinately a quarter
to one-half mile southwesterly of the site along the county road.
Land to the north of the site is unimproved flooil plain. There
is a duck hunting crub r.ocated beyond the site near the Murtnomah
Channel with access to this club over the dump access road.

The Sauvie soil type j_s the predominant soi_l classification
in the area. This soiL has severe restr ict ions for use in a
trench type sanitary landfill because of the poor drainage cap-
abj-lities ancl a highly fluctuating water table during the winter
anil early spring months . 

'

The si te was f i rst  opened in 1969 by a local  farmer,  under
the direction of the columbia county organization of Governments,
but the operation was poor with no attempt made at orderly cover
and compact ion. In October 1972, N!r .  phi l l ip Holscheimer,  former
dj-rector of the Columbia County Organization of Governments,
assumed direct responsibility for the operation following a
ser ies of  unsuccessful  at tempts to improve i t  as supervisor of
clurnp operations for the Colunbia County Organization of Govern-
ments .

Mr. Holscheimer leases approximately l0 acres from Santosh
Properties out of a total of 29O acres owned by Santosh prop-

erties, incJ.uding the land on which the sand and gravel opera-
t ion is s i tuated. The si te is operated by Holscheimer under a
solid waste disposal franchise from Columbia County and solid
\'i'aste ilisposal Permit No . 19 5 f rom the DEe.

The site is currently open every day, excluding Sunilays
and  ho l i days ,  f rom 8 :30  a .m.  to  5 :30  p .m. ,  t o  bo th  commerc ia l
ancl  publ ic haulers.  The fees for the disposal of  refuse are
as fol lows: $0.75 per compacted cubic yard; $1.00 minimum for
2 Loose cubic yards; $0.50 for each acl i l i t ional  loose cubic yard;
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$0.50 each for bulky i , rastes. Mater ial-  accepted includes al- l

putrescible and municipal  garbage, lancl  c lear ing, demoJ-i t ion

and construct j -on waste, large appl iances, and street sweepings.

No t i res,  oj- I  .  sewage sJ-udges, c leai l  animals,  or hazardous

wastes are accepteal at this site. AIl work at the site is clone

with ei ther a 1968 Internat ional  Harvester t ractor moclel  TD30,

an older model- International Harvester tractor TD24, and a

John Deere 350. There are no equipment storage or washing

facilities on the site. An attempt is made to separate the

salvageable and recyclable items to one area of the dump with

salvaging practicecl anal controlled, ancl no problems noted.

No other special hanclling procealures are practiceil .

There is no source of cover materi-al at the site and all

cover is imported. Occasionally some gravel tailings from the

aaljacent sand and gravel operation are used. as cover. but more

frequent ly paper pulp sludge from the Boise Cascade paper miI I

in St. Helens is used as a cover material . The dewatered sludge

is spread in thin layers over the compacted refusei however, the

sludge does not compact appreciably. Also the sludge aloes not

dry out ancl retains much of its initial moistule content uniler

a hard, dry surface. A smalL amount of sawdust from local mills

is also used as cover rnater ial- .

The diked area currently being fill-ed encompasses an area

of approximately 5 acres with an ailjacent diked area also en-

compassing some 5 acres. At the current disposal rate.  i t  is

estimated that the two dikeal areas have adequate volume for

approximately 5 to I  years quant i ty of  refuse. I t  is ant ic ipated

that more land could be leased from Santosh property by

Holscheimer to provide for addi t ional  s i te area by construct ing

addit ional  dikes. At the present t ime there are no plans for

future use of th is s i !e.
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When Holscl ie imer assumed operat ional  responsibj_l i ty of  the
Santosh sj . te,  he inst i tuted a system of t icket recej_pts to re_
cord quant i t ies del ivered. These records have been kept for
approximately 6 months. previous to this, there were no record.s
on quant i t ies - l isposed of at  Santosh.

The service area of the Santosh disposal s i te encompasses
the Vernonj-a anil south central county region. the Scappoose-
Warren area, the St. Helens and Colurnbia City area, and. the
Rainj-er-Prescott-GobLe area. There are presently 7 commercial
cor lectors ut i l iz ing the santosh si te;  one addit ional  colreccor,
f rom the City of  Rainier,  uses the Coal Creek disposal s i te in
Cowlitz County, Washington, only on an interj_m basis. The col-
lector for the Rainier area had been haul_ing to the Santosh
si te subsequent to the closing of  the Rainier c i ty dump in L9d9.

On the basis of  l imited records avai lable,  the Santosh
site accepts the following approximate quantities of refuse per
year.  The cof imercial  col lectors dump approximately 7,300 tons
of mixecl residentia] and. commercial refuse. The Rainier col-
lector previously dumped approximately 11100 tons of mixed com-
mercial and resiilential refuse. The one drop box collector in
Colurnbia County dumps approximately 2r400 tons of predominantly
commercial refuse. public ilumping is estimated to account for
approximately 1r500 tons. Large industr ia l  users incluale the
Boise Cascaale paper mi l l  in St.  Helens, disposing of  dewatered
paper pulp sluclge, Friesen Lumber Company disposing of wood
waste, and the Kaiser Gypsum f iberboard plant disposing of
woocl  waste--al l  l_ocated in the St.  I te lens vic ini ty.  The total
quant i ty of  the industr ia l  waste disposed of at  Santosh is
approximately 34,200 tons per year.  The overal l  total  est imated
quant i ty disposed of at  Santosh disposal s i te is 46,500 tons
per year,  excluding the quant i t ies of  the Rainier col lector,
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The rate of  resident iaf  refuse generat ion in the Santosih

disposal s i te wi l l  increase at the same rale as that for s imi lar

areas of  the stucly area. There are no ant ic j -pated changes in

amounts of industrial waste generateal . Hence, the total quan-

t i t ies i l isposed of at  the Santosh si te wi l ]  increase proPort ion-

ately with the increasing resident ial  populat ion.

MULTNOMAH COUNTY

Lavelle and Yett

The Lavelle and Yett lanclfill- was opened. in October 1972

for the tlisposal of demol-ition and construction \,vastes anal other

nonputrescible mater iafs.  The landf j -11 is locatecl  in a gravel

pit owned by Rose City Sand and Gravel . Some natural screening

of the landfill is provideil by the depth of the pit, and a sur-

rounding chain link fence with wood slats provides additional

screening. Surrounding land use is generally comrnercial and

residentiali homes are located near the east and north eilges of

the pit. The west side is bordered by 82nd Avenue and the

south end is still being mined for gravel. The main haul route

to the site is 82nd Avenue with nearby connections to Interstate

80 and CoLumbia and Sandy boulevards. Access to the fandfj-l1

is provided by 700 feet of  two-lane gravel  road on a I0 percent

slope. Rose City Sancl and Gravel iloes not have a definite use

planned for the si te.

The landfill is operated by the area method with cover

provided from both an on-site stockpj-le anil imported soil' The

f i l l  is  constructed in 8-foot deep l i - f ts cover ing an area of

about l acre surrounded by earth fire dikes ancl covered with I

foot of  soi1.  Each l i f t  of  the f i l l -  is  s loped from the per-

iphery toward the center of the sj-te. Solid wastes are placecl



in the fill in 2-foot layers and are conpacted using a Cater-
pi l lar  988 landf i l l  compactor.  A Caterpi t lar  Dg bu] ldozer and
a Caterpi l lar  977-I  f ront loader are also used..  A dai ly cover
of grounal wood residue is placed on the compacted refuse to pre-

vent papers fron blowing and to provide a neat appearance to the
fi1l. Additional- control of blovTing papers is provided by
portabl-e litter screens ancl policing by empJ-oyees. Fire protec-
tion is provided by a 3-inch high-pressure water line Located
in the earth fire dikes. During the sunner, dust is controlled
by watering the gravel- access road and by sprinklinj ttre workrng
area of the f i l l  using the f i re control  hoses. Surface \dater is
drained to dry well sumps located on the site. Limited salvaging
is practiceil at the site and the salvaged materials are removed
dai ly.  The si te is operated by eight fu11-t ime employees.

Obrist

The Obrist  landf i l l  was opened in Apri l  !972 for the dis-
posal of denolition and constructj_on wastes and l-and-clearing
debris clelivered by licenseil contractors and conmercial hauLers.

Wastes delivered by the pubJ_ic are not accepted. The landfill
is located in a hiLlsicle gravel excavation owned by Don Obrist
Dunp Trucking, Inc.  The si te is wel l  screened from publ ic

roads by its topography and locationf but houses located along
the west sj-de of the excavation have a good view of the landfill

operat ion. Surrounding land use is general_1y rural  resident ial  ,
but Don Obrist  Dump Trucking, Inc. ,  is located at the entrance
to the site on Troutdale Roacl. The main hauL route to the site
is Troutdale Road with a nearby connection to Stark Street.

Site access is provided by about 20.0 feet of two-fane gravel

roai l  on a fair ly f lat  s lope. Fina} use of the si te wi l l  be as

a park for the City of  TroutdaLe.
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The landfill is operated by the area method with cover

materj-al provideil from imported soil . The fill is constructeal

in J"0-foot cleep lifts isolated by dikes and covered with I foot

of  soi l  .  Sol id wastes are placed in the f i l l  in maximun 2-foot

Iayers ancl  compacted using a Caterpi l lar  D7 bul ldozer.  An

Al l is-Chalmers 745 front loader is also avai lable.  Because of

the l imited type of mater ial  accepted, dai ly cover is not re-

quirecl and intermediate soil covering is done on a monthly basis.

Fire protect ion is provided by a 2.50O-gal lon water t ruck. Sur-

face water runs of f  f rom around the si te,

No salvaging is pract iced -

on a part-time basis by employees

Inc .

Hidden Val1ey

Operation of the site is ilone

of Don Obrist Dump Trucking,

The Hiilden Valley landfill was first operated in the spring

of l -969. In j- t ia l  operat ion was general ly poor with washout of

landf il-l-ecl waste and underground fires occurring. Land Reclama-

t ion, Inc. ,  purchased the property in the spr ing of  1970, and

a new permit was issued in May 1970 for the operation of a

demol i t ion landf i l l  .  The landf i11 consists of  three steeply

sloping canyons that join together in a conmon drainage basin.

Natural vegetation anil the height of the area above U.S. Highway

30 make the site very clifficult to see from any populate.d. areas.

Forest land predominates around the site with Burlington Northern

Rai l road and U,S. Highway 30 several  hundred feet to the north.

U.S. Highway 30 provides excel lent access to the si te at  high

travel ing speeds. Si te access is by means of 500 feet of  mod-

erately steep two-way gravel roacl. Final site use has not been

determined .

The landfi11 is operateal by the canyon method with cover

mater ial  excavated from the sic les of  the canvons. The f i l l  is
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constructed, in 6*foot deep l i f ts coverei l  wi th about 1 foot of
soi I .  Sol id v/astes are placed in the f i l l  in 2-foot layers
and compacted using an Internat ional  TD24 or TD25 bul- ldozer.
Cover material is applied daily over the conpacted refuse to
prevent blowing litter and to provide a neat appearance to the
f i l1.  Drain pipes have been placecl  under the landf i l l  to drain
surface water f rom above the f i l led areas. Salvaging is not
pract iced at the si te.  One ful l - t ime employee operates the
Iandf i l l  .

St .  Johns

Operat ions at  St.  Johns landf i11 began in 1932. The
landfiIl was essentially an open dump until the summer of Lg6g
when covering of the entire top surface of the fill with earth
was begun. The landf i l l  is  located in a lo$r land area adjacent
to Columbia Slough. Trees around the site provide natural
screening with a loss of  some eff ic iency in the winter when the
Leaves are gone. Surrounding land use is general_Iy commercial
and indust.rial . Rivergate industrial park is located west of
the landfill. Bybee Lake anil North portlanal harbor are to the
north, Smith Lake is to the east, anil Columbi_a Slough is to the
south. The main haul routes to the site are Columbia and Swift
boulevards with site access provided by approximately 2 rniles of
two-lane paved road from Swif t  Boulevard. The City of  port land

intends to use the completed landfil-l_ and Smith and Bybee lakes
for a park and open space area, in conformance with the compre-
hensive plan for the North portland area.

The landfill is operatect by the area method with cover
material provideil entirely from imported soiL at a cost between
$0.70 and $1.20 per cubic yarcl .  The f i l l -  is  constructed in
8-foot deep lifts that are coverecl with about 6 inches of soil
p lus wood $raste.  Sol id wastes are placei l  j_n the f i l l  in 2-foot
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layers and compacted. A daily cover of 6 inches of soj.I plus

wooil waste is then placed on the compacted refuse. Control of

Iitter is provicled by portable fences and policing by employees.

Fire protection is provicled by portable 6- and 8-inch diameter

aluminum irrigation pipe. During the summer, ilust is controlled

by watering dust-producing areas with the street-flushing trucks.

Surface water is drained off the site to nearby sloughs and

lakes. Limiteil salvaging is practiced at the site by several

indivicluals authorized by the city. Salvaged materials are re-

moved daily frorn the site.

The landfill is operated by about 27 full-time employees

as fol lows:

Nunber of
Personnel

Director

Supervisors

Off ice and clerical

Equipment maintenance

Equipment operators

Laborers

WASHINGTON COUNTY

Frank

Frank's Sanitary Service began operat ion of  th is 5l-acre

si te in 1962. Of the 40 usabl-e acres, only 4 have been f i l led

to date,  because unt i l  1968, this s i te was operated as an open

burning clump. The site is situated on a hill-side which slopes

down to a flooil plain of the Tual-atin River. A number of sma1l

springs pass through the property, emptying into the Tualatin

River. The property has a predominantly silty clay soil . A
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small v{ood frame residence Locateil on the property is presently

usecl as a horne for the site caretaker. The property and sur-
rouniling area are agriculturally sound with farm houses l_ocated

on eittr.er side of the property on Beef Bend Road, the nearest

of which is roughly four-tenths of a mile away from the operating

face. As the work face is on a hillside separatecl from the

road by a field, the operation is naturally screenecl. Scholls

Ferry Road and Beef Bencl Road from 99 W are used as access. The

access road into the site is sJ.ightly downgrade, gravel surfaced,

and approximately four-tenths of a mile long. It is anticipated

that the completed fil-l wilL be left as open space or possibly

returned to an agricuLtural use.

Frankrs Sanitary Service and the subcontracted clrop box

service to Frank's f ranchise area are the only users of  th is
si te.  which is operatecl  f rom 8:30 to 5:00 p.m. Monday through

Friday, year-rouncl. The site foreman-equipment operator is

knowledgeable about landfill operation, and has converted the
previous open burning dump to a moclifj-ed landfil-l- during his 5
years of employment. During the summer months an additional

man is used to haul cover material from a borrow location on

the property. The equipment operator records the number of

loacls ilelivered to the site each day. A TD9 crahrler tractor or

a D7 crawler tractor are regularly used lrith a TD15 for standby

use. Cover material is excavated and stockpiled using a small

D4 crawler tractor and tractor-drawn scraper. The working face

has receutly been moved to the flood plaj-n area in the southern

portion of the property. A dike has been constructed. on two

sides of the flood p]-ain and is separateil from the Tualatin River

by a 100-foot buffer strip. The operator intencls to complete

the thircl ancl final side of the dike by wintertime when the area

is susceptible to flooding. The eastern face of the flood plain

is bordered by a slope of the previous working area. Refuse is

dumped at the working face, routinely spread into layers 2-feet
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th ick or less and wel l  compacted. Cover is placed at the end

of every working tlay during the sunmer months when the cover

materiaf is workable and at least once per week during the

winter and spring months as required by State and County permits.

AI1 refuse is handled. in the same working face with no separate

areas proviiled for bulky material . The access road and Beef

Bend Road are poJ-iced for debris twice per week. There is some

scattered. d.ebris located around the periphery of the site which

has accumulated over a nurnber of vears.

Grabhorn

The Grabhorn Construction Company has operated this demoli-

t ion landf i l l  s ince l -955. The si te has been used regular ly

since then, but at a very 1ow filling rate until the ban on open

burning went into ef fect .  This s i te,  3 to 4 acres in area, is

locateii in a number of small ravines which slope to a manmade

water boaly that is presently used for irrigation ancl fire-

protect j -on purposes. The nearest resid.ence to the landf i l l  is

owneal by a vineyard operator. Part of the landfi}l is located

on the neighborrs property which is being reclaimecl to extend

the vineyard. The remaining port ions of  the }andf iLl  wi l ]  be

useil to extencl a Christmas tree farm which separates the land-

fill from the property owner's home. The property and surround-

ing area is agr icul tural . ly zoned. Access into the si te is a

gravef surfaced. road which slopes downgrade to the site. The

landf i l l  is  str ict ly l imited to construct ion demol i t ion ancl

land clear ing debris f rom the owner 's const luct ion business.

As thj-s site is prj-vately owned and. operated, there are no

specific hours of operation. The site is unattendeal and the

equipment consists of a DB crawler tractor anal a tractor-drawn

scraper which is housetl at the owner's shop locatecl on the prop-

erty. The waste is spreacl anil compacted when a sufficient

quantity has been dumpecl. Cover materiaf is excavated from a
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borrow pit, also Located on the property. Cover material is
applied approximately once per week, depending on the quantity
of waste which is disposeil. A bern has been constructed on the
southern face of the site which slopes to the water body.

HiII  sboro

This 92-acre clemol j - t ion landf i l f  has been in operat ion
since 1963. The present operator began leasing the property in
May 1972 and has improved the operation of this site by provid-

ing greater compaction and more frequent covering. The present

working face is situated on a hillsiile which slopes down to, and
includes, a flood plain of the Tualatin River. The predominant

soil type used for cover is a silty c1ay. The property and sur-
rounding area is agr icul tural ly zoned. with a nursery direct ly

adjacent to the property. The nearest residence is approximately
one-hal f  mj-1e from the operat ing face of the si te.  The ent i re
operati-on is naturally screened from Julinter Bridge Road by an
open fielcl, formerly the working face of the lanitfill . The pri-

mary access from the Tualatin Valley Highway is by Minter Bridge
Road. The level access road is gravel surfaced anil approximately
three-tenths of  a mi le Lono.

The landfill accepts demol ition, construction, and land-

clear ing wastes, brush, large appl iances, and other bulky wastes

from all of Washington County. Most collectors in the county
providing drop box service for commercial and industrial non-
putrescibJ-e wastes use this landf i l l  .  This s i te is open from
B:00 a.m. to 6100 p.m. Monday through Saturday. There are
three ful1-time employees--a fee-collector, forenan, anal two
equipment operators. The fee collector record,s the quantity

of each l -oad that is del iverei l  to the si te.  A Caterpi l lar  977
track loader and a Caterpillar D9 crawler tractor are regularly
used. on the working face, with a Caterpillar D9 crawler tractor
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on-site for standby use. In accordance rrri th the sj-te operating

plan, a Is- foot pad has been constructed of c lean f i l l  onto the

f loocl  plain area. Refuse is dumped, rout inel-y spread j -nto 2-

foot thick layers. and weli compacted. Cover material , which

is excavatecl on-site, is placed once per week in accorilance with

State requirements for tlenolition landfills - Brush and tree

limb wastes are segregated in a separate area and left to dry

over a per iod of  t ime. Fire protect ion is provid.ei l  by an 1,800-

gal lon water t ruck, which is afso used for dust control  .  This

si te is wel l  isolatei l  f rom resident ial  areas so that noise from

heavy construction equipment is not a problem.

SITES OUTSIDE THE STUDY AREA

Newberg, Yanhill county

The Newberg landfi11 was opened in June l-965 near the con-

fluence of the Willarnette River ancl Chehal-em Creek. Surrounding

land use is industr ia l  ancl  agr icul tural  wi th access to the si te

passing through residential areas of Nehrberg. The final site

usage has not been determinecl; however. the Ne\^rberg Parks and

Recreation District desires to acquire the site for development

as a park.

The lanatfiLl is operated by the area methoal with cover

providei l  f rom on-si te sources. The refuse is compacted in 2-

foot l i f ts,  ancl  f inal  depth of  ce1ls between cover mater ia1 is

8 feet. Equipment includes a moclel HDl6 crawler tractor with a

15-yard scraper.  a TD9 crawl"er foai ler,  and a DB bul ldozer.

Maintenance facil-ities are provided in an older building near

the si te.  Fire protect ion consists of  a smal l  wel l  and a 55-

ga1J-on barrel, with the Newberg fire department nearby. Some

salvaging of white goods is practiced with salvagecl materials

removed. to Portland when quantities are adequate.
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The Woodburn landfil-l- is located on Crosby Road near the
City of Woodburn in Marion County. This lanilfill serves the
southwestern portion of Clackamas County, including the Wilson-
vi l le area.

The operator estimates that the site will be complete by

late 1973, at which time the operation wil-I move to a ner,,r site

one-half mile north of the existing site, pending DEQ approval .

The new site is estimated to have a life of about 12 years at

the present rate of  refuse disposal of  about 125 tons per day.

The operations at the existing site are carried out by two bull-

d.ozers ancl  one dragl ine. The si te has histor ical ly been oper-

ated as a sanitary landfill with daily cover, but owing to a

recent lack of on-site covex material . the frequency of cover

is now only weekl-y .

E1sie,  Clatsop County

The Elsie disposal site is located in the southeast one-

quarter of Clatsop County, just north of the Town of Elsie. with

access via U.S. I t ighway 26. The si te is operated by Clatsop

County for the clisposal of mixed refuse. The site serves the

Birkenfeld-Vernonia region of Columbia County and the tinber

region of Washington County.

Operations at the site are consistent with the small quan-

tity of wastes received, with covering of refuse on a twice

weekly basis.

The Coal Creek disposal

Washington. for the disposal

site is operated

of mixed wastes .

by Cowlitz County,

The si te is
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located on the CoaI Creek slough near the CoLumbia River. Sur-

rounding land use is primarill. agricultural with access from

Longview via Washington State nighway 4. The site serves the

Rainier-Clatskanie region of Columbia County via the Longview

Bridge .

The site is operated by the area method with daily imported

cover naterial . cowlitz County officials estimate that the Coal

Creek site will be complete in May o! June 1974, at which time

operations wiLl move to a new site near I-5, southwest of the

Ilarry Morgan Bridge.

INCINERATION

Incinerat ion of  sol id waste has decreased in recent years

because of the cost of air pollution control equipment neeclecl

to meet str ingent air  pol lut ion regulat ions. I t  is expected

that as air pollution regulations become stricter in the future

even more incinerators wil-l be phased out. I'oreseeably only

very special ized incinerators such as those used for pathological

waste disposal wi l l  remain in future years.

The incinerators located throughout the study region are

listeal in Table C-l , as reported by the Columbia Willamette Air

Pollution Authority (CWAPA) .
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Tab le  C-1

rNC INERATOR I,OCATIONS

Conpany Location
T1'pc of

incineratora
Quan t i t y ,

tons/yr

l .  B raz  ie r

z .  I U O - t  l S l l C l S

PaFer

3 ,  Pub l i she rs

. 
Paper

4 .  M i  h rauk  i e
P I}.vrood

5. Westein Wood

6. Beaver Lurnber

7 .  Bo i se  Cascade

8. Cedar Vlood
Tidcer

9. Cro$rn zel lerbach

I0. Multnomah
P llrh'ood

11 .  M is t  Shaken
Ridge

12. Oll4npic ! 'orest
Products

13 .  A taska  S tee l

14. Acme Steel

Mc' I la 1a

!1oI lala

Mollala

Miln'aukie

Lake oswego

Clat6kanie

S t .  He lens

vernonia

West Linn

S t .  He lens

Uist

Portlantl

Port land

Wigr^'am bur:rer

Wigb-am burner

Hog fuel boi l .er

Hog fuel boi ler

Hog  fue1 .  bo  i l e r

Wiglram burner

T-iraber wastes

Wignam burner

Hog fuel boi ler

waste burner

WigaJam burner

Wiglrain burner

Wire reclamation
and aluminun
sweater

Wire leclamation
and aluninu.n
sweater

Hog fuel boi ler

Hog fuel boi ler

Hog fuel boiter

Double chanber

!'lultiple chanber
unat

Mult iple chnnber
unit

Mult iple chanber
un i t

Mult ip.Le chamber
unit rdith patho-
logical- side unit

15. Bland S Products port. land

t6. Barl:er port lanC
Manufacturing

L7 . BP ,fohn

18.  Pub l isher6
Papers

19. Fred Meyer
20. f irst National

Bank of Oregon
2L,  Ho l iday  Park

Plaza Apartments
22. rincoln tl igh

School

23, Multnomah Caunty
Hospital

PortLand

Portlanal
Divi.sion

(stadiqm)

Portland

Fort land

Port land

P or t l-and

8  ; 3 2 0

1 1 . 5 2 0

9, rL ' t

2 . 0 0 0

2 0 , 0 0 0

f-

6 0

1 3 , 5 0 0

250

6 0

1 , 0 0 0

Nevt

2 4 , A O O

245

5 0

L24

2 7 . l
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Table C-I  (Cont inued )

Company Location
Tvpe  o f

inci ieratora
QuanL i t y ,

tons/yr

29..

3 0 .

Nico l i  Doo r
Cornpany

Oregon Humane
society

Multnoftah County
Animal Shelter

o\rens I1!. inois

Ollrmpic Forest
Products

Provi.dence
Hospital

Seaport
Manufacturing

Tonn & Country
Aninat Cl inic -

Uniteal Medical
Iab

33. University of
O!egon lredical
Schoo l

34 .  vA  I i osp i i a l l

35 .  Wes te rn  W i re -
Bound Box

36. t loodland park
Hospital

37. Siedels Company
. 38. zusman Cohpany

39 .  Fo res t  c rove
Lumber

40. .Leonett i
Furniture

4L. Stimson Lumber
Company

42, Tigard School
D i s t r i c t

43. RTE corporation

Portfantl

Port land

Troutdale

Port land

Port lanal

Port land

PorLlanal

Port land

Port land

Portland

Portl-aird

Port land

Port land

Port land

Forest Grove

Forest Grove

Por t  l and

8o9 fuel boi ler

Pathologi.cal unit

Pathological uni. t

class furnace

Hog fuel boi ler

Pathological unit

wooal waste boi ler

Pathological unit

Mult iple chambe!
with pathoLogicaL
side uni.t

2 mul-tiple chambers

I mult iple chamber

1 pathological unit

Hog fuel boi ler

Pathological unit

Wire burning unit

l f i re burning unit

H ^ d  f i r ^ l  h ^ ' i  I  a r

Mult iple chamber
uni-t

gog fueL boi ler

I'tul.tiple chamber
un i t
Mult ip1e chanlcer
unit

-  1 4 , 5 0 0

3 50-5 o 0c

3 5 0 - 5 o O ?

'o:loo

4 , S 6 0

I 8

l0O (each)  c

3 5 0 - 5 0 0 -

' " - : " "

1 , 8 3 0

2 , 0 0 0

250

1 2 , 9 6 0

r 8 0

NA



Table C-l  (Cont inued)

conPany Location
r j P s  e 1

incinerator_
Quantr,tY,

tons/yr

, 4 4 .

4 6 .

4 A .

4 9 .

5 0 .

5 4 .

5 6 .

5 8 .

Westover Torirer
Apartunents

U.  S .  Nat i -ona l
Bank

Milwaukie
schoo le  (4 ) .

National
Appliance

Hualson Cannery

Portlanal Laule1-
hurst School

s t .  Maryrs  o f
the Valley

I'lt. Hood l4eailolvs

Multorpor

Alaka Trailer
Company

Frontier Leather

AlFeDrose Dairy

12 Mile Aninal
C l in ic

Cooper Memorial
school

linrrood Schools

Northern
specialt ies

Beaver Acres
school

61. Bonnie Slope
School

6 2 ,  C .  E .  M a s o n
school

53. Firgrove School

64. McKinley School

65. Merle Davies
SchooI

Portland

Hi-l lsboro

l.ti.lwaujrie

Tigard

HI Il-SltOrO

Port land

Beaverton

Mt. Hood

Mt, Hood

Beavefton

She!!rood

Port lanal

Port land

Beaverton

Mi lrtaul<ie

Port land

Beaverton

Beavexton

Beaverton

Beaverton

Beaverton

Beaverton

l'lultiple chamber
un i t

Mult j-ple chanbei
uni t

Hult iple chanber
unit

Multiple chan$er
unr-t

l4u.Itiple chamber
unit

Mult iple chamber
untt

Mult iple charnber
unit

Mult iple cha$ber
unlE

Mult iple chanber
unit

MuLtiple chanber
un ! t

Pathological unit

l4ultiple chambe!
unit

Pathological unit

Multiple chanber
unit

Mult iple chanlcer
unit

Multiple chanber
unit

l4ultiple chaniber
unit

Mult j .ple chanber
unit

l.lultiple charnber
un i t

Mult iple charnber
unit

Mult iple chanrber
uni. t

Mult iple charnber
unit

NA

.NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
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T a b l e  C - 1  ( C o n c l u d e d )

Company Location
Type of Cuantity,

i  h ^ i  s a ? : + ^ r a  + ^ B A , / t , t

66. Ra]eigh Hil ls Ralej-gh Hi1ls l. lult iple chandcer NA
school unit

67. Ridgeltood Beaverton Multiple chanber NA
School unit

68. Sunset Valley Beaverton MuLtiple chanber NA
School unit

69. Cedar Park Beaverton Multiple chanber NA
School unit

70, Highland Park Beaverton Multiple chamber NA
School unit

7I. Meadow Park Beavelton Muttiple chandcer NA
SchooL unit

72. Mountain View Beaverlon Multiple chamber NA
school unit

73, Aloha High Aloha Multiple chamber NA
Schoo] uni.t

NA =  No t  ava i l a .b l e .

a. AI1 of the units l j -sted have at least primary ahd seconalary after-
burners, and some of the units have scrubberE.

h  O . , n .  h o P  n ^ r r 7

c. Pounds per hour.

sou.rce: colun cia-Willanette Air Pollution Authority,
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In addition, there are a nunber of incinerators that have

not been investigated by CI{APA to date. The quantities burned

at each of these are estirnated by the CI{APA as follows:

County

Clackamas

Colurnbia

Multnomah

Washington

Single-chamber,
tonsr/yr ,

4L4

18

999

45

Double-chamber,
tons/yr

24s
230

456

876
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Appendix D

INVENTORY OF REFUSE OUANTTTIES

In this

ancl sampling

appendix, data

progr;rms ancl on

are presented on the refuse weighing

the rural waste practices survey.

REFUSE WEIGHING PROGRAM

The accumulation and interpretatj_on

data was basic input informatj.on needed

solid waste management plan ancl for this
to obtain this informati.on in the early
The week of March L2t !973, was selected
ing per iod.

of the truck weighing

for many parts of the
reason it was decided

stages of the study.
for the initial weigh-

A weighj-ng period of one week at each landfill_ was decided
upon j-n order that the wastes of residences ancl businesses with
once-a-week collectj.on would be weighed at some time during
the program.

Weighing Equipment

Since weighing was to be conducted at two separate sites
it was necessary to use a scale that could be easily moved fron
one site to another ancl re-erected. It was decided that the
most economical antl reliable method of obtaining weighing data
wouLd be to rent a pair of portable truck wheel scales and con-
struct a portabl-e beam axle scale system around these scales.
A pair of one-quarter-inch metal- pans were fabricated as base
pans for the two scales and tsto side boards vrere bolted between
the pans, essentj-ally fonning a four-wa1led container. The
scales wexe then placed into the steel pans. A wooden beam,
lO-feet long ancl 6- by 16-inches wide, was fabricated from two
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10-foot 6- inch by 8- inch beams ancl  placed across the scales.

Each end of this beam had a metal bearing plate between the face

of the scale and the beam. Four separate ramps were constructed

l0 inches deep by 3 feet wide by 5 feet 1ong. Two of these

ramps were used on each side of the scale assenbly. so that trucks

could rnount the scale assenrbly one axle at a time. With the

scale assembled ancl the ramps in place, several Ioads of coarse

gravel were then placed leacling up to the assenbly and all around

the ramp and scale assembly itself to anchor the ramp and the

scale assembly and also to provide a sol-j-d surface upon which the

trucks couLd drive. Figure D-l shows the compl-eted scal-e system.

Add.itional weighing equipment incluilecl fluorescent highway traf-

fj-c cones used to delineate the scale access road., two portable

directional signs, and a shovel for maintenance of the access

roacl .

Field Data Sheets

Three forms for recording field data--one interview form

and two weighing forms--were drawn up to expedite the weighing

and recorcu-ng process. The truck intervj-ew form contained the

Iargest amount of  informat ion, including: t ruck l icense number,

ci ty l icense nunber.  empty weight,  cubic yardage carr ied, rated

compact j.on, body make and type, geographic area from whj-ch the

refuse hai l  been col lected, and type of refuse source col lected

from. The truck weighing forms, one for each side of the truck

we j-ghecl, contained information on the truck license number, the

city license number, and a loaded weight for the truck whee.I- and

each rear axle and a total weight column. The date anal time of

truck welghing was also recorded. These forms were kept in 3-

ring notebooks in the fieLil for protection against the weather

and for ease of use. At the end of each day the compl-eted forms

for each notebook were removeii and pJ-aced in three separate

folders. These forms were then matched at a later date using
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the information on the truck license number, time, and city

Iicense number frorn each form.

Weighing Procedure

To obtain the greatest anount of cooperation from the pri-

vate haulers and to inform them of the intentions of this study,

the Sanitary Drivers Union Local No. 220 was contacted and a

proceclure for publ ic iz ing the weighing program was establ ished.

A letter stating the purpose and time of the weighing program

was prepared by the local union representative, COR-MET, and

severaL local  haulers.  This let ter was endorsecl  by several  of

the major haulers in the metropolitan area and copies were then

distributed. to the operators at the two landfill-s rl'here weigh-

ing would be ilone. These form letters were handeil out approxi-

mately one week in ad.vance of the weighing program by the toll

taker at  each landf i l l  s i te,  In this way, each hauler was

notifiecl of the impeniling weighing progr€rm. Afso, a sma1l article

was placeil in the teamsters' !'reekly paper which stated COR-MET|s

intent ions to weigh refuse trucks at  speci f ied lancl f i l f  s i tes.

In aclc l i t ion to this advance publ ic i ty,  the commercial  haulers

were abfe to observe the weighing crew erecting the scales

approxj.mately two days ahead of the weighing period.

Dai ly records kept on volumes discard.ei i  at  the St.  John

landfill were analyzed to ascertain the most aalvantageous time

to weigh. From these recor i ls i t  was establ ished that approxi-

matel-y 90 percent of the packer trucks use the site between

6 a.m. and 7 p.m. Conseguent ly.  i t  stas decided that refuse

weighing woulcl  be carr ied out f rom 7 a.m. unt i l  6 p.m.,  hope-

fully obtaining clata on approximately 80 percent of the trucks

into the lancl f i l l  on any given day.



Given the rapid rate of  t ruck arr ival  at  certain t imes
during the day as indicated from landfill record.s, and the fact
that the scale assemb}y would weigh only one axle at  a t ime, i t
becane essent ial  that the weighing proced.ure be extremeLy fast .
To ensure speed in the wej_ghing operatj.on, four nen were useal .
One man directed truck traffic over the scales and interviewed
the truck driver using the truck intervier^r form to obtain infor-
mation regarding the truck type and source of refuse carried.
Ttto scale men, one operating each scale, did nothing but weigh
each truck ax1e. one wheel at  a t ime. The fourth man was si t -
uated ahead of the entrance to the scale access road on the
l-andfiLl approach road, and was used as an overflow interviewer.
When the number of trucks backed up behind the scale assembly,
interfering wj-th traffic on the dump approach roacl, he directed
lhem past the scales after using the truck j_nterview form to
obtain the type of waste and its source. No weights were ob-
tained from these overf low trucks,

Weighing at  the St.  Johns Landf i l l  .  The scale assembly was
erected at the St.  Johns Landf i l l  several  days pr ior to the week
of March L2t L973. On the aalvice of  the tani l f i l l  supervisor,
the scales were placedl wel l  inside the entrance of the landf i l l
approximately 500 feet from the working face, The scales r^rere
erected to the right of the access road and incoming loacled
trucks simply pulled off the road onto a graveled access road
up onto the scales, over the scales, and across the access road
into the dumping area. The tength of the access road to the
scaLes had the capacity to acconmodate approximately four or
five waiting trucks, Weighing continued from Sunday, March 12
through Saturday, March 18. Al l  t rucks leaving the landf i l l
were weighed empty using the scales in reverse on Monday, March
24. These empty weights were used. to confirm empty weights
provided by some of the alrivers and owners. It was desired ro
weigh each truck entering the fandfiLl during the weighing period;
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however, owing to the high volume of truck traffic during certain

peak per iods of  the day. breakdowns '  and lack of  cooperat ion

among the haulers,  approximately 840 trucks were weighed, or

about 75 percent of  the total  nunber enter j -ng the landf i l l  dur-

ing the week of weighing, No attempt was macle to institute a

program of weighing for the publ ic dumping, which is done at a

separate area on the landf i l l  s i te.  Weather dur ing the weigh-

j-ng period ranged fron warm, dry, and sunny with temperatures

in the 60's to extremely rainy ancl wet v/ith temPeratures in the

50rs  and  w inds  o f  abou t  15  mph .

Weighj-ng at the Rossman Lar-rdf i1l . On Tuesday, March 12 '

t t le scales were disassenbled at the Port land landf i l l  and taken

to the Rossman lanctf i l l  in Oregon City.  They were placeal be-

tween the entrance of the site ancl the tol-l- house, to the right

of  the entrance road,,  on a graveled area. The scales were

erected. and gravel was placecl around them to provide a suitabl-e

base road for the truck to mount the scale assembly.  There was

room for approximately three waiting trucks before traffic in-

terfereal  wi th the access road. As in Port land, no at tempt was

rnade to weigh publi-c dumping anil these vehicles were simply routed

around the scale assembly by the overfLow interviewer. Weigh-

ing was begun on Weclnesclay, March 22, anil continued for a per-

iod of  6 days unt i l  Weclnesday, March 28. A11 trucks leaving

the landfi11 enpty on Wednesday, March 28 were weighed using

the scales in reverse. Adequate data on empty weights was

not obtaineal on Wednesday so a partial crew weighed empty

trucks dur ing the three heaviest t raf f ic hours from 11 a.rn.

unt i l  2 p.m. on Thursday, March 29.

During the week of weighing approximately 720 trucks were

weighecl or about 85 percent of the total truck traffic into

the Rossman landfi l l .
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AnSlfrls of Data

Upon conclusion of the weighing programr the tabulation

anal analysis of the raw data was begun. For each truck the

completed truck interview form and associated truck weighing

forms were matched. and information from these forms was com-
pi lecl  on a dai ly t ruck weighing surnmary sheet.  To obtain the

weight of the refuse. the empty weight of the truck was sub-

tracteil from the gross weight. Those trucks that had no empty

weight iclentified during the weighing program were assigned an

average empty weight according to the body size and style. The

list of replesentative average truck empty weights was calcu-

lated using the knowil empty weights from each landfill and in-

formation from truck manufacturers.

In-truck ilensities were computed, using recorded truck

voLurnes and the weights of the refuse. These values were also

recorded on the surunary sheets. From this information, a sum-

mary of the average in-truck densities for each type of refuse

carr ied by each body sty le of  t ruck was tabulated. Copieg of

these densities have been returned to the l-andfill operators

anil they are in general agreement with the calculated values.

This informat ion is summarized in Table 20, VoLume I .

The percentage of wastes collected in each type of truck

in each of the refuse seneration centers is shor"rn on Table D-1 .

Sca1e Accuracy

It was tlesirecl to obtain weights within 5 to 10 percent of

the true value. To est imate the accuracy of  the scale assembly,

drivers were askeil to provide the empty weights of their trucks

anil the source of their information. Additionally, several

t rucks were weiqheal on the Citv of  Port land incinerator scales.
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Table D-I

PERCENT DISTRTBIITION OF
REFUSE BY TYPE OF COIJIJECTION \ZEEICLE

Re fuse
generat ion

center
Rear or front

s ide  loader  loader
Drop
box other

Colunbia County

1.  Clatskanie

2 .  R a i n i e r

3. Colunbia City

4 .  S t .  H e l e n s

5. Scappoose

6.  vernonia

Total

Washington Countv

7. Forest crove

8.  Ei l lsboro

9.  Aloha

10. cealar Mill

11. Beaverton

L2. Chehalem Mt.

13. Tigaral

14.  West  County

Total

Clackamas County

L5.  Staf ford

-t5. Canby

L7. Beaver Creek

18.  Redland

f9.  Estacada

20. Sandy

2L.  Bor ing

22. Clackamas

23.  Mi lwaukie

24.  c ladstone

25.  Oregon Ci ty

26.  West  lJ inn

27. Lake Osrrrego

28. !4ola11a

Total

8 9

8 3

8 5

2 8

9 9

2 L

7 2

5 6 .

6 6

4 5

40.

7 9

5 1

5 0

7 L

7 T

53

9 0

8 9

4 4

9 l

4 7

6 6

6 8

4 4

b l

6 2

1 0 0

6 1

0

0

2 9

0

7

I 4

7

2 0

3 9

0

3 8

u

2 9

1 9

I 5

2 T

0

5

5 0

0

3 6

1 8

5 t

2 9

0

2 7

1 l

L 7

1 5

6 4

3 0

I

2 T

2 5

3 3

1 8

2L

I 1

)
' t o

1 0

1 3

2 6

I O

6

6

9

t 7

1 6

2 2

5

l 1

9

0

L 2
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Table D-I  (Concluded)

Refuse
generation Rear or Front

side loader loader
Drop
box Other

Multnomah Countv
29.  S.  I { .  Barbur

30.  Ht ] . lsdale

31.  Sylvan

32.  Por t land' Heights
33. Downtohrn
3 4 .  N . W .

Resident ia l

3 5 .  N . W .
Industrial

35.  St .  Johns
37. Rivergate

38. Swan I s land
39.  N,  por t land

40.  Por t tand
Airport

4 1 .  N , E .  P o r t l a n d

42. Ladd Addition
43.  Reeal

44. Milwaukie

45.  Mt .  Tabor
46.  S.  E.  Por t l .and
47.  Parkrose
48. wood vilLage
49.  creshan
50.  Corbet t

Tota l

5 3

4 6

5 1

5 0

1 0

4 1

I

3 8

I O

6

I 2

3 0

5

?

?

6

5

5

2

0

I 5

5

2 2

3 5

3 7

? 5

2 L

2 4

5 5

3 3

9 I

4 8

2 0

2 3

2 2

2 0

2 0

l 8

I6

6

1 1

4

2 4

1 3

I 1

t 7

1 6

3 0

2 L

2

1

2 2

3 9

3 7

3 4

4 7

3 t

4 7

3 8

3 3

5

4 0

39

2 8

4 9

4 6

4 7

3 5

4 4

3 8

Note l ALl percentages are of total refuse collected
by commercial haulers.
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A graph showing the deviation of COR-MET weighed values from the

driver-reported weights is shown in Figure D-2. A graph showing

the deviation of COR-MET weighed values from the weights as de-

terrninecl  by var ious cert i f ied scal-es is shown in Figure D-3. rn

adcl i t ion, a scale cal ibrat ion test  was conducted by Paci f ic

Scale Conpany of Port fand. and resul ts of  th is test  are presented

in Figure D-4. Comparlson of COR-mT weighed values with known

weights inilicates that at least 95 percent of COR-MET scaled

weights are within + 5 percent of  the true weight.

REFUSE SAMPLING PROGRAM

In conjunction with the refuse wej-ghing program' a limited

refuse sarnpling program was completed. Sampling of commerciaf

packer truck refuse was carried out at the St. Johns lanclfill

dur ing the week of March L2, 1973. During this t ime l -3 l -oads

of refuse were samplecl ,  of  which 6 were resident iaL, 5 were

comnercial, and 2 were mixecl commercj-al and residential . At

the Rossman landfillr sampling was conducteal during the week of

March 22, 1973. Four loacls of  refuse were samplecl ,  of  which

2 were residential and 2 were comrnercial.

Sampling Equipment

Equipment used for the sampling program includeil eLeven 32-

gal lon plast ic garbage barrels;  one Fairbanks-Morr is plat form

scale with a 50O-pouni l  capaci ty;  a sol id plat form upon which to

set the 3ca1e assenbly, usually salvaged from the durnp material;

an instamatic camerai  gloves for the sampler;  and a sampler 's

notebook in which the sampling forms were kept.
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SCALE CALIBRATION TEST coNDUCTED
3/23N3 A1 ROSSMAN'S LANOFILL BY
PACIFIC SCALE CO., PORTLAND.

SOLIO LINE DENOTES TRUE WEIGHT
DOTS REPRESENT -AS READ- WEIGHT
WITH PEFCENT DEVIATION FROM

CALIBRATIOI{ POINT NUiISER

FIGURE D--4
I*ETROIOLITAN SEFVICE DISTRICT

IDLID WASTE IIIAiIAG€'I'IENT ACTIO PLAI{
GREATER PORTLAI{D AREA

SCALE CALISRATION CURVE
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Prior to the field portion of the sampling Program, selected

comrnerciaL haulers and the local sanitary drivers union repre-

sentative were asked to provide information on the types of

refuse col lected by the var ious haulers '  t rucks, and the areas

of the city serveil by each truck clumping at both landfills. From

this basj-c informat ion, a tentat ive l ist  of  c lesired trucks for

sampling was drawn up. Trucks were selected for this list with

the intention of obtaining a well spread geographic sample as

wel l  as a desiret i  rat io of  two-thirals resident ial  refuse to one-

third commerciaf refuse. In view of the limited amount of time

avai lable for sampl j -ng, i t  was considered that th is preselect ion

would help to obtain a total  sample most representat ive of  the

entire municipal area. The desired goal !4ras to sample two trucks

per day per sampler.  On the basis of  a 6-day week, i t  was an-

ticipated that 12 samples coul-d be obtained at each lanilfill

for  a total  of  24 samples. The tentat ive sampl ing l ist  was

drawn up according to these constraints and taken into the field

for use by the truck i-nterviewer in sel-ecting trucks during the

wei-ghing program.

The various components of municipal refuse were combined

into the 11 refuse categories on the fol lowing J- ist .  The f i rst

s ix categories consist  of  conbust ible ancl  orqanic mater ial  that

might be incorporated into a municipal incineration program; the

remaining five categories are inert and incombustible materials.

The separation of returnable bottles from all other glass was

intended to invest igate the ef fect iveness of  the recent ly

enactei l  Oregon returnable bott le bi l l - .

l - .  Food. Fooal wastes, vegetable tr immings, spoi led or

damaged produce, bones, fat .

u -  ! +



2. Paper. Paper products, packaging, carclboard. boxes,
composite packages made mainly of cardboard, books.
magazines.

3. carden wastes. crass cl ippings, shrubbery cl ippings,
tree l inbs. lawn tr immings, leaves.

4. Timbers and miscel- laneous wood. L,arge t imbers and

smal-l miscellaneous wood Droducts .

5.  Text i les.  Clothes, rags, gunnysacks, canvas.

6. Plast ics and miscel laneous. Plast ic containers,  saran

wrap, plast ic toothpaste tubes, styrofoam, rubber,

l -eather.

7.  Ferrous metal .  Mater ial  cornposed of i ron, t in cans and

generally anything that will rust.

8. Nonferrous metal .  Aluminum copper, brass, zinc, lead.

9. Returnable bott les,  Glass beveraqe containers requir-

ing a deposi t  upon purchase.

I0.  Other gIass. Glass proclucts or containers,  except

returnabl-e bottl-es.

11. Demol- i t ion mater iaL ( inerts).  AsphaLt,  dir t ,  rocks,

br icks, concrete,  ceramics, ashes.

Field Sampl ing Procedure

At both landf i l ls ,  a speci f ic work area was designated by

the landfill operator where the sampler would sort and separate
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the refuse using the scale ani l  the 11 separate barrels.  Barrels

were labeleci to inclicate the type of refuse to be placed in it.

V{hen a preselected truck. or a truck loadeal with appropriate

mater ial  for sampl ing, crossed. the scal-es. i t  was sent by the

truck interviewer to the designated sampling area to dump its

loail. The sampler then "surveyed" the contents of the dumped
load anil selected a quarter section that was representatj_ve of

the whole load. OnLy this selected quarter sect ion of  the load

was sorted and sampled; hopefully, it was composed of the same

types of material and in approximately the sane proportions as

the whole load. It was stressed. that great impartiality was

to be exercised in select ing the quarter sect ion to be sampled.

A camera was assigned to the sampler and pictures of the sampfe

were taken before sortinq was bequn.

Once the quarter section hail been sel-ected, small quantities

of nixed waste were separated,,  sorted, and placed loosely in the

appropr iate barrels.  This cont inued unt i l  the ent i re quarter

section had been sorteil. The empty (tare) weight was recorded.

for each barreL. As the separate barxels became fu1l ,  they

were weigheil, the gross (full) weight of the barrels r"ras recoraled.

on the sampl ing form. and the barrel  was emptied to one sid.e.

Any barrel weighed when not compLeteLy fu1l was noted as a par-

t ia l  weight,  and the port ion of  the barrel  f i11ed was est imated.

In this way an approximate volume of l-oose refuse for each cate-
gory was obtained along with the total net \4reight. Sampling

continued in this manner until either the quarter section was

entirely sampJ-ed or the sarnpling time came to an end.. If there

was not suf fj-cient tine to sample the entire quarter section, an

estimate was rnaile of the total anount of the load sampled and

was noted on the sampling form. Any information pertinent to

the sampling progran was also noted on the sarnpling form, in-

cluding weather conditions, estimatecl moisture content of the

1oad, and unusual arnounts of various items found in the load.-
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AI1 barrels were emptied ancl a new form was begun with each

separate load.

Sambl ing at  the St.  Johns Landf i l l .  The area designated

for sampling at the St. Johns 1andfi11 was on one corner of the

previous dayrs fi1l. The refuse to be sampled was clumpeil from

the compactor t ruck onto the covered f i l t .  There was no barr ier
placed between the dumpecl refuse anil the grounil. Because of

the Lack of a ground cover ancl the nature of the surface upon

which the sampling was conalucted, the sampler vras not able to

separate out the fine ash, Clust, ilirt, and other extremely small

items that were lost into the cover material . There was a small-

probl-em with the lrj-nd blowing away the paper whj-Ie sampl j-ng,

but if this affected the sample it was noteal on the sampling

sheets.  Since the major i ty of  the trucks would arr ive at  the

landf i l l  between 10 a.rn.  and 2 p.rn. ,  there were some problems

in selecting the two desired trucks per day for sampling. Be-

cause a sui table truck migh! not arr ive unt i l  11:30 a.m. or

noon, there were usually only a few hours left in which to

sample. On several days this problem limited the number of

trucks sampled to one, and those selected late in the afternoon

would have only a partial load sampled because of the lack of

t ime.

Sampling at the Rossnan Lanalfill. It was antj-cipateil that

approximately the same number of samples would be obtained at

the Oregon City lanclfill as at the Portland lanclfill, but this

was not the case. One reason \,iras that the truck peak arrival

period at the Rossman landfill was even more compressed than at

the St.  i lohns landf i l l .  The sampl ing team had from about 11 a.rn.

unt i l  1:3Q p.m. to select two trucks for sanpl ing. This highly

concent.rated period of truck arrivals allowed the selection of

only one truck per day on most occasions, A second di f f icul ty

was the lfunited size of the dumping area at Oregon City. The op-

erators of, the fill requesteil that sanpling be done only from 8 a.m.

D-17



t o  11  a .m.  and  f rom 2  p ,m.  un t i l  c l os ing  a t  5  p .m.  Th i s  t ime

restr ict ion ef  fect ivel-y el iminated any sampl ing dur ing the morn-
ing. Dumping at the Rossman si te occurs from the top of  a pre-

viously f i l l "ed area approximately 30 feet above the present

working area. The operators at  the si te have instal led several
heavy timber ramps at the edge of the dumping face to support
the weight of the loaded commercial compactor trucks, The
samplj.ng team was assigned a space for sampling on the edge of
the dumping face to the rj-ght of the timber ramps, and many
of the cornmercial coll-ectors refused. to dump their load on this
sanpl ing area. for fear of  s l id ing over the face or of  col lapsing
the f i l l .  Therefore, at  the Rossman lani l f i l l ,  i t  was necessary
to find a truck that woul-d (.1) satisfy the requirements for
geographic area and cornposi t ion of  load; (2) sat isfy the t iming
near enough to 2 p.m. or s l ight ly af ter 2 p,m. so that.  the
dumping face would be kept cJ-ear; and (.3) dump on the assigned
sampling area, These conclitions account for the small number
of samples obtained.

Analysis of  Data

Each sample was cLassed as either residenti_al or commercial
refuse load, and the data were anal-yzed for these two general
types of  refuse. Mixed loads were apport ioned on the basis of
the dr iverst  est imates of  the rat io of  commercial_ to resident ial  .

The total  of  eight resident ial  loads were mathematical ly
combined, anil a percent by weight and by volume of the total
amount of  resident ial  refuse samplei l  for  each refuse const i tuent
was computed. The seven commercial loads sampled were similarly
combined, and a percent composition by weight and by volume for
each refuse const i tutent was caLculated. Fina11y, al l  commer-
cial and residential samples were combined, and the percent

composit ion for each refuse const i tuent.  by weight and by volume,
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was computed. The percent composition is summarized in Table
2I, Volume I. Using the loose volumes and the total weights
fox each refuse category for all residential and commercial
samples, an average loose density for eactr refuse constituent
was computecl, as shown in Tab]e D-2.

RURAL SOLID WASTE INVENTORY

To accunul-ate information on rural naste practices and
preferences in the stud.y area. a total  of  1,000 quest ionnaires

were mailed randomly throughout the rural areas of the four

counties. Approximately 250 questionnaires were mailed to each

county, with aclclresses picked at random from the current rural

route address..books for each county.  A total  of  203 completed

returns were tabulateil and analvzed.

A sample copy of the questionnaire is reprinted on the

following pages. The composite summaries of the results for

the region and each county are presented in Table D-3.

D-l_9



Tabfe D-2

AVERAGE LOOSE DENSITIES OF REFUSE CONSTITUENTS

( P o u n d s  p e r  C u b i c  Y a r d )

Category Residential Canunercial Combined

Food

Paper

Garden waste

Timbers and
miscellaneous
wood

Text i les

P las t ics  and
misce l faneous

Ferrous metal

Nonferrous metaf

Returnable boltles

o l _ h a r  d  l . e c

Denoli t ion
mater ia l  (  iner ts )

3 5 7

1 9  3

L20

1 8 8

r 6 0

1 3 0

L92

7 0 7

987

3 1 7

r 5 6

T2I

2 5 0

1 6 5

8 7

299

347

6 6 8

332

3 3 7

L73

L20

L62

1 1 1

243

't 32

8 4 5

source i  coR- l ' lET sampl ing  program,  March  12-28 '  1973.
Sarnp les  f rom s t .  John 's  and Rossman 's  land-
fiUs conbi.ned. values were derived from a
to ta l  o f  15  samples .

D-20



(OHneb | ffr:"*".:il: ::": .:".:::.::.::
18 Apri  l  L973

To Rural Residents:

We are looking for better ways to handle garbage and other
solid wastes in your area, and we need your heIp.

TtIe Metropolitan Service District has engaged COR-MET engineers
to investigate the transport, processing, and disposal of solid
wastes in Cl"ackamas, Colurnbia, Multnomah, and Washington coun-
ties . As part of our pro ject. \re want to know hor,v garbage,
waste paper, yaril trimnings, old appliances, agricultural
wastes, and other waste j-tem6 are handled in the focal iural
areas .

The enclosed questionnaire will help us to determine the quan-
tities of ruraL wastes throughout the study area and the ways
in r.rhich tlrey are presently collected and disposed of. We
would like to talk with each of you individually, but the wide
scattering of rural residences makes personal contacts very
time consuming, So we are asking you to help us by filJ.ing out
the enclosed questionnaire and returning it to us in the enclos-
ed envelope .

AlL questionnaireE will be treated as confidential information
for use by the study consultants on1y. ff you have any ques-
tions, please call Mike Kennedy or nr1'self at 224-9L90 (collect
ca11s glait ly accepted).

Ttrank you for your assistance. The information that you supply
will help us to develop a solid waste management system respon-
sive to your neecls.

Sincerely,

COR-MET

l

Enclosure

11i}t ^o^a.J €l'o*^^,,

Melissa Br@rn
Proj ect Manager



COR-MET

MSD PORTLAND SOLID WASTE STUDY

RURAL SOLID WASTE INVENTORY

Refuse is any useless,.unused, unwanted or discarded item, including: kitchen garbage,
paper, garden wastes and lawn trimmings, wood, cloth, plastics, metal, bottles and
broken glass, auto bodies, appliances, dead animals, logging wastes and field wastes.

1 .  Name

Address

2. Number of  people l iv ing at  your address:

3. How much refuse do you dispose of each week? (Put number in
appropriate space.)

- cans of the standard 3o-gallon size.

-  cans of  the ss-gal lon drum size.

- containers of - (specify size)

4. How is your refuse presently collected and disposed of?

Check one: D By corr"rcial garbage collector?

D gy you or one of your {amily?

! Ottter (explainl.

5. lf you haul your own refuse, where do you take the wastes?

How far is it from vour home? miles

6. Do you separate any portions of your refuseT lJ Yes

Which items and whv?
Dwo

What do you do with the separated items?
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7. Do you burn any wastesT

lf yes, what kind of wastes? (Check as many as apply.)

Food wastes
Paper wastes
Other (explain)

Where do vou burn them?

Indoor fireplace
Outdoor (yards)

5 mi les
8 mi les

l0 mi les

! ves fJ r.ro

8. Do you have any special wastes that cause disposal problems?

[-l Y".
E r,ro

lJ yes, what kind of wastes? (Check as many as apply.)

fl Pesticides F
ll M€nure H| | res [J
| | t'l+har

What do vou do with them now?

On weekdays,

On weekends,

Comments:

Rubber
Lawn & tree trimmings
Field crop wa*es

Outdoor (fields)
Other (explain)

12 miles
15 miles
20 miles

AM tO

AM to

D-23

PM

PM

Large appliances
Otd cars
Dead animals

9. It there were no one to pick up your refuse and you had to take it yourself to a
roadside collection point, what is the longet one-way distance you would drive?
(Check one.)

E
!

Comments:

10. Please indicate which operating hours would be most convenient for your use if you
were taking your refuse to a roadside collection point.



11. Do you have any other comments on local solid waste problems?

l{ you have questions or need help in completing this form, call or write:

COR_MET
. 1600 S.W. Fourth Avenue

Su ite 601
Portland, Oregon 97201

Phone: (503) 22+9190
Attn: Mike Kennedv
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Table D-3

RURAL SOLID WASTE INVENTORY SUMMARY

colunbia
County

clackatnas
County

!'lultno$ah Waahlngton
County County Region

lotal hunb.r of questlonnalres
!eturne(l

Aotel nunrbsr of resialents on
leturned queatlonnaires

Aver.g€ nuI|bgr of p€ople pcl
!eturn

t ni.t generation of refuee
actual ly  ent6r ing col l€ct ion/
dl6posal Etr.a$, lb/caplta/
day-

Uae of corfr€rcla1 collection
Earvice

I of respongent3 sho do

I o! !6apondent6 uho do not

Pleaent one-say haul distance.
ltilea

Desiretl on€-ery haul distance.
eileg

E€rcent of rcalronatents !.ho
aaParatc

Prp€r

Glasg

O!9aD1c

Ol the aeprrated lterng

I borned

t r6cyclea

I conpoat€al

P.obfen [aates lrdicateil

t26

3 , 2 3

L . 2 0

38
62

1 l

9 . 2

lo0
36

73
36

? i !e5 ,
applisnc€s

234

l .  t 7

58
12

1 3 . t

-  
t o .7

7 0

3a

6 3
17

4 5
Tlret,

appl i .nces,
old 6a!r

136

2 . 9 6

1..65

9r
9

1 1 . 2

8 . 6

35
2L

3 3

5 3
I

Tires,
appl iances,
oLil cala

52

!85

3 , 5 8

1 9

1 0 . 0

1 7
26

3 {

t 5

4 t
Appllance3,

oltl cals

6A2

r . 13

61

l 3 . t

9 . 8

36

5,1
50

35
Tj.!es,

aFpliances,
old cart

,t66639 203

a. laaed on an avelage density of 2o0 lb/cy foi hotne garbaqe contain€t3.
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Appendix E

S?ECIAL WASTE PR(NECTIONS

This appendix contains projected agricultural croP waste

quantities, present agricultural animal waste quantities, and

projected logging waste quantities for each county in the

study area, as shown in Table E-l through E-9.

Agricultural crop acreages are based on projected indexes

of change in agricultural production as presented in "The

willamette Basin Comprehensive Study.t' Appenilix C' Economic

Base, prepareil by the Pacific Northwest River Basins Commission

in 1969 anil from the oregon State University Agricultural Exper-

iment Stat ion's Special Report 313, "Agriculture 1980' A Projec-

tion for Oregonr " clated December 1970. Figure E-1 is a graph

showing these projected indexes. It r,tas assumed that the waste

production factor ltould remain constant throughout the study

period.

Timber procluction and associated logging waste projections

are also based on information presented in "The willamette Basin

Comprehens ive Study. "

In the course of the investigations on pathogenic hospital

wastesf data on regular hospital waste generation rates were

compiled. Figure E-2 shows the total quantity of hospital stastes

generated as a function of occupied hospital becls.



T a b l e  E - l

ESTIMATED AGRICULTURAL CROP WASTE OUANTITIES
CLACKAMAS COUNTY

Acreage

lfaste
Production

tont/acrea

. PloJecteal \raste quantity, tons,/yr

Crop 1980 2000t990

tree fi_uLts
and nuts
sweet corn
Green peas
snall  fruitg
and berries
Snap beang
Fa1!
potatoes

Ta.ble beetr
Salry vetch
seeal

Ryegrass
sced

Tal:.  fcscu.
seed

Cheringa
fescu€ seeil
Real fescue
seed

Bentg ! !68
seeal
Real clovel
seeal

Crimson
clover

Alfalfa
aeedl

llerion
bluegrasa

wheat

Barley

Oats
l{ay

Feed glains

llint

Other grasB
and legurneg

Cabbage
' Punpkin and

squash

A1l  nelong

?ota1

2..325

':loo

6 ,615
900

1 , 3 s 0

2 ,7OO

t8 ,o0o

9 , 9 0 O

t20

3 .000

5 , { 0 0

13 ,200

L7 ,200
6 , 7 5 0

13 ,500
8 , 5 5 0

r 0 . 4 0 0

26  ,1O0
428

15? , ?*

2 ,5 t6

':loo

7 , 1 9 0
847

':1uu

2 , 7 1 a

L8 ,522

10 ,187

5 ,557

1 3 , 5 8 3

L9  , s7 l

8 , 9 9 2
'o 

:l-o'

2 7 , 7 6 4

t02

494

1 6 8 , 0 0 2

'oi1'o

7 , 8 8 1
7S0

11586

2,239

2 . 8 7 A

t o , r

128

3 , 1 9 8

t-{ ,0 71

22 .512

8 , 8 4  3
1 7 , 6 8 5

9 ,320

":1"
2 9 , 1 0 3

.15 5

140  ,903

3 , 1 0 0

':loo

8 , S 5 0
500

_:oo

700

900

5 , 0 0 0

3 , 3 0 0

60

2 . O O O ,

r , 8 0 0

4 ,  { 0 0

8 , 5 0 0

4 , 5 0 0

9 , 0 0 0

14 ,200
''_1oo

1 7 , 8 0 0

IO

0 . 7 5
{ . 0 0

2 , 0 0

o . 7 5

1 . 5 0

r . 5 0

1 . 5 0

3 . 0 0

3 . 0 0

3 , 0 0

3 . 0 0

2 . 0 0

1 . 5 0

3 , 0 0

3 , 0 0

2 . O O
2 . O 0

4 . 0 0
0 . 2 5

r . 5 0

1 . 5 0

3 , 6 5 0  a  , 1 6 1
t ':]no tt:]t9

10 ,133  1 .2 .?58
9 3 6  1 ,  t  8 8

':l'o ':L"

2 . 6 6 7  3 . 3 8 1

3 t429 4.347

22  t86O 28 ,980

12 ,5?3  15 .939

t52 t93

3 .810  , 0 .830

5  .858  I , 694

76 ,761  2 t , 232

28 ,896  37 ,324
1 1 , 3 { o  1 4 , 6  4 8
22 t6A0 29 .295
L r ,799  14 .706
t':lot 

":!oo

3 6 , 8 4 6  4 5 , 9 2 {

145  55 {

5 {6  693
t6  20

223,23A 245,626

a. Source:  Oregon State Board of  neal th,  "Agr icu1tural  Sol id Wastes Study,"
1 9 5 9 ,



T a b l e  E - 2

ESTIMATED AGRICULTURAL CROP WASTE QUANTITIES
COLUMBIA COUNTY

Clop

waste

ractor  |  .
Acleage tons/acre_

Projected rrast .e quant i ty ,  tons/y!

1 9 7 1 1 9 7 5 1 9 8 0 I 9  9 0 2 0 0 0

Tree f ru i . ts
anal  nuts

Gleen peas

Sna1l  f ru i ts
and be$ies

Snap beans

potatoes

Table beets

Haj . !y  vetch

Ryegrass
seeal

Tal l  fescue
see4

Chewings

Red fescue
seed

Bentg!aas
seed

Retl clove!

Cr imBon

Alfa l fa
s€eal

,l{erion
blueg!asg

whea!

BarIey

Oats

Hay

Feed glains

Mint

Other grass
and legunes

cabbage

Punpkin and
squash

A1l  nelons

TOTAI

5 4 1

I

3 6 0

6 9 4

7

3 8 8

160  t65

900  926

5 , 0 0 0  6  t L 1 4

400  455

1 , 8 0 0  2 , 2 2 8
1 ,  s 0 0  | , 7  0 7
J - ,925  2 ,OO2

13,2O0 t ' l  ,699
4 4  4 7

22s 2t2

1 6 L  1 , 0 0 7  1 , 2 3 1
'7 A t0

423 504 619

2 3 6  2 8 8

234 297

: : "

8 5 5

5

: : "

8 0

6 0 0

2 . 0 0 0

200

I . 2 0 0

1 , 0 0 0
7 , 7 O 0

4 , 3 0 0

L 7 5

I50

0 . 7  5
4  . 0 0

2  , 0 0

o . 7  5
1 . 5 0

1 . 5 0

L , 5 0

1 . 5 0

3 . 0 0

3 . 0 0

3 . 0 0

3 . 0 0

2 . 0 0

r .  5 0

3 . 0 0

3  . 0 0

2 . 0 0
2 . O O

r . 5 0

4 . 0 0

0 . 2 5

1 .  s 0
1 , 5 0

1 . 5 0
r . 5 0

1 7 8

r 9 5

17s  203  25A

9 5 9  1 , 1 4 3  1 , 4 4 9

5 , 3  9 6  7 , 6 2 0  9 , 6  6 0

524  672  858

2 , 3 5 8  3 , O 2 4  3 , 9 0 6
1 i  96  5  2 ,520  3  , 255
2 ,O9A  2  t 651  3 .311

1 8 , 3 3  5  2 I , A 4 4  2 ' t , 6 9 2

52  66  S {

34 ,244  A r ,138  s2 ,925

Source:  Oregon State Board of  Heal th,
1 . 9 6 9 .

.L-J

'Agr icuLtural  Sol id l , lastes Study, '



T a b l e  E - 3

ESTIMATED AGRICULTURAL CROP WASTE QUANTITIES
MULTNOMAH COUNTY

Crop

Waste

A.' . .s. t ; ; ; ; ; ; ; ."

Projected waste quant l t ies,  tons/yr

t91r r915 1"980 L990  2000

Tree f ru i ts

Green peas

Smal1 f lu i ts
anal  ber! ies

Snap beans

Ial . l
POtatoes
Table beets

Hairy vetch
$eed

Ryegrass

TaII  fescue

Chewings

Red fescue

Bentgrass

Red c lover
s eeal

crimsor!

A l f a l f a

Mer ion
bluegrass

whea!

B a r I e y

Oats

IIay

Feed gla ins

Mint

Other graes
and legurnes

cabbage

Punpkin and

Al1 tnelons

Total

300  325

,1oo ,,_1r"

2 , 3 4 O  2 , 5 3 2

1 , 5 0 0  1 , 4 1 2

9 3 8  1 ,  0 1 1

356  47 ] .  576

' '- '-to t:lto o:]oo

2  t 1 7 5  3 , 6 1 4  A , 4 9 3

r , 3 0 1  1 1  5 6 0  1 , 9 8 0

191  242

4 0 0

5 0 0

3 .  r 2 0
1 , 0 0 0

50

t 5 0

5 , 8 0 0

4 0 0

5C0

3 0 0

3 ? 1 0 0

200

620

3 5 0

4 . 0 0
2 , 0 0

0 . 7  5
1 . 5 0

r . 5 0

1 . 5 0

1 . 5 0

3 . 0 0

3 . 0 0

3 . 0 0

3 . 0 0

2 , 0 0

1 ,  s 0

3 . 0 0

3 .  0 0

2 . 0 0

2 . O 0
r . 5 0

0  . 2 5
4  . 0 0

0 . 2 5

1 . ,  50
1 .  5 0

r , 5 0

1  . 5 0

r , r o 2

1 6 0

240

r54

225  232

1 7  ,  4 0 0  1 7  , 9 0 5

8 0 0  9 1 0
7 5 0  8 5 4

4 5 0  5 1 2
' t 1s  806

3 0 0  3 1 2
9 3 0  8 7 5

1 8 , 5 4  8  2 2 , 0 9 8  2 8 , 0 1 4

1 , 0 4 8  1 , 3 4 4  r , 7 3 6

9 8 3  1 , 2 6 0  1 , 5 2 8

590  756  9 t ' l

-:nu 
':1'o ':1"

3 2 ?  4 l {  5 1 6

8  0 6  9 6 t  I , 2 2 5

4 9 4  4 s 5  5 4 6  6 9 3

3 0 , 6 1 2  3 2 , r 5 5 3 9 , 1 r 0  4 9 , 7 3 I

a. Source:  Oregon State Board ot  HEal th,  "A<tr icul - lura1 Sot id Wasres Stualy, ' ,
1 9 6 9 .
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Table E-4

ESTIMATED AGRICULTURAL CROP WASTE OUANTITIES
WASHINGTON COTJNTY

Waate
proiluctlon

l9?1 facto!,
Acr€iage tons/aclea

Projected \dast€ gauntity, tons,/yr
' 

Clop 2000L99019801971 1975

Tree fruila
and nutt

s$eet corn
Greon peaa

Shall fauit.
aDd b6rrl,e9

Srap bcAns
Fall
Potato€a
Trble beets
arlry vetch
6e6a
Ryegttra
aood

TrlI fe5cua
ae6d
cherrln9a
faScu€ seeal

'Rea 
fegcue

ae€al
Bentgraas
3€€a
Red clove!
t€ed
Crisaotr
clover
AlfaLf.
9eeal

!le!ion
bluegraaa
Seed
Whe!t

Barley

oats
Hay
Peed grait!

t t i$t

Other glasg
and legumeg
Cabbage
Pumpkin anil
aquash

A1l melona

Total

9 7 5  1 , 0 5 5
' :1oo ':1'o

? , 3 t 3  1 , 9 4 s
1 , 3 5 0  r t 2 7 0

_:" _:"

? ,100 2 ,L5L

2,  t00  2 , t6 t

60 62

300 309

200 206

t . 4 5 0  9 , 7 2 4

9.000 9 ,261

18,000 ta,s22

,o,ioo ,"-,io,
20 ,250  23 ,0 {5

19 ,500  22 tLg l

5 , 3 2 5  6 , 5 7 8
1 0 , 0 0 0  1 0 . 2 9 0

-:

21 ,000  2 r . 840
105  99

- :oo - :"

1 , 5 3 1  L , A 7 2

5 . 0 { 0  5 , 5 1 0

1 , 3 0 0

9 ,790

900

_:'o

I , , t  oo

?00

t00

100

6 . 3  0 0

3 ,000

6 , 0 0 0

17  ,200
1 3 , 5 0 0
13  ,0  00
25 .300
':loo

1 { , 0 0 0

400

4 . 0 0
2 . O O

0 . 7 5
r . 5 0

1 . 5 0

1 , 5 0

3 . 0 0

3 . 0 0

3 . 0 0

3 . 0 0

2 , O 0

t , 5 0

3 .  O 0

r . 0 0

2 . 0 0

2 . 0 0

1 , 5 0
1 . 5 0
o . 2 5

{ . 0 0

0 , 2 5

1 . 5 0
1 . 5 0

1 . 5 0

3 , 9 3 0

2 ,239

2 ,219

6a

8 ,708  1 I , 528  l , l ,  O tB
I , L70  I ,  { 0 ,1  L ,1Az

251 3r5 38?

2 ,667  3 ,38J ,

2 , 6 6 1  3 , 3 8 !

76  97

-  320  38 r  483

213 254 322

10 .07 {  12 ,O02  15 ,2 t5

9 ,591  11 .430  l t , { 90

19 .  L88  22 ,850  28 .980

45 ,O54  37 ,792  71 ,51A
26 ,528  34 t020  {3 ,9 t3
2 5 , 5 4 5  3 2 , 7 6 0  4 2 . 3 L 5

6 ,891  a ,729  I 0 ,183
L 0 , 6 5 0  1 2 , 7 0 0  1 6 , 1 0 0

2 2 , 8 9 0  2 8 , 9 8 0  3 6 , 1 2 0
91  109  I 39

520 624 792

1 6 5 , 2 8 3  I 8 0 , 0 8 5  r 9 7 , 3 5 1  2 4 7 . A 6 9  3 L 5 t 2 3 B

a. Soureei Olegon Stat6 Boalal of ttealth,
1 9 6 9 .

"Agl icul turat  Sol ld WasteE Study, '
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Tab le  E -5

ESTIMATED AGRTCULTURAL
ANIMAL WASTE OUATTITIES ,  1969

Nurnlcer of
Location and animal heada

Waste production
factorD

Annual traste
quantity, tons

Clackamas County

Cat t le

Hogs

chickens

TotaI

Columbla County

CattIe

Eogs

Chickens

Total

Multnomah County

Cattle

Hogs

Chickens

Total

Washington County

Cat t le

lIogs
Chickens

TotaI

S tudy area
total

7 . 5 tons,/heacl

1.75 tons,/heaai

35.5 tons,/thousand

7.5 tons/headl

1.75 tons/head

35,5 tons,/thousandl

7 . 5 tons,/heaal

L.75 tons/head

36.5 tons/thousand

7. 5 tons,/head ,
1.75 tons^ead

36 .5 tons/thousanal

9 ,2r9
892,L7L

2 0  , 8 8 7
1 , 3 7 8

5 , 0 5 7

6 , 7 5 2

1 r 3 4 6

2 3  , 6 6 L
4  r 7  g O

6 7 , 0 4 7

2 7 O . 9 4 5

1 6 . 1 3 3

3 2 , 5 6 5

3 1 9 , 5 4 3

1 5 6 , 6 5 2

2 ,4L]-
2 2 3

L59 ,286

5 0 , 5 4 0

2 . 3 5 5

611

5 3  , 5 0 7

L 7 7 , 4 5 7
I  , 3 6 5
2  , 4 4 7

1 8 8 , 2 5 9

7 2 0 . 8 0 5

a . Source: U.S. Department of Commerce,
Agriculture, Part 47, Oregon. a

Source: Oregon State Board of Health,
Solid Waste gtuily, " .197!.

n1969 Census of

"Agricultural

E - O



Table E-6

ESTIIqATED LOGGING WASTE QUANTITIES
CLACKAII{AS COI]NTY

L97 T
Land Acres

ownership harvested

. Waste
productioJr

factor,a
cu ft/acre

Projected waste quanti ty;
m{Ilions of cu ft

I 9 7 T 1 9  7 5 19 80 1 9 9 0  2 0 0 0

Private

Nat iona l
fo res t

Other
pub 1i c

Tota l

5 , 8 2 i b

L4,229c

2 , 5 1 5 c

L . > U  I

4  , 5 I t

2 . 6 7 7

1 0  , 2 8  1 0  .  3 3  1 0  . 3 3  1 0  .  1 1  8  . 2 9

5 4  .  t 9  6  4  .  5 r  6 4  . 5 1 -  6 3  ,  l 0  5 1 . 7 3

6 . 7 6  6 . 7 6

8 1 . 6 0  8 1 . 6 0

6 . 6 2  5 . 4 3

7 9  .  8 3  6 5 .  4 5

a.  Source!  U.S.  Department  of  Agr icu l ture,  Forest  Serv ice,
lv9+une of Logging Residues in Oregon, Washington, and
cal i  forn ia-- In i t ia l  Resul ts  Fron a-1969-70 Str :dy, ;
Bul-1etj.n pNw-163, August 1921 .

b.  lg !19.r  U.S.  Department  of  Agr icu l ture,  Forest  Serv ice,
"19TL Oregon Tinlcer Harvest, ', - Bulletin pNW-43, revised
August  1972.

c. Source3 Estimated acreage using harvest in thousands of
fbn from "source a', above and average yield of 14,OOO
fbmlacre. yieLd value.from U.S, Deiar-tment of Agriculture,
lorest Service, "The yield of Douglis Fir in the-pacific
Northwest . , '  Bul le t in  201,  rev ised-May 1961,

E - T



T a b l e  E - 7

ESTIMATED LOGGING WASTE QUANTITIES
COLUMBIA COUNTY

Waste Pro jected waste quant i ty ,
197I production nill ions of cu ftaLand Acres factor

ownership harvested cu f t /acre 1971 1975 I9B0 1990 ZOOO

p r i v a t e  d , 6 1 6 b  l , 5 o z  9 . 9 7  l o . o 2  r o . o 2  9 . g 0  8 , 0 4
Nat ional
f o r e s r  0 . 5 c  4 , 5 1 1  0 . 0 0 2  o . o o 2  o , o o 2  0 . 0 0 2  0 . 0 0 2
Other
p u b l i c  2 9 8 c  2  , 6 7 7  O . 8 O  0 .  g 0  0 . 8 0  0 . 7 8  0 , 6 4

T o t a l  L 0 . 7 7  1 0 . 8 2  1 0 . 9 2  1 0 , 5 8  8 . 6 8

a.  Source !  U.S.  Depar tment  o f  Agr j "cu l tu re ,  Fores t  Serv ice .
"vofume of Logging Residues in oregon, washington. and
Cal i fo rn ia - -  In i t ia l  Resu l ts  From a  1969-70 Study , "
Bu l le t in  PM, l -16  3 ,  August  1971.

b .  Source l  U.S.  Depar tment  o f  Aqr icu l tu re ,  Fores t  Serv ice ,
"l9TL Oregon Tijn.ber Harvest, " BuLletin PNW-43. revised
A u g u s t  1 9 7 2 .

c, Source: Estimated acrease usinq harve5t in thousand.s of
fbm f rom "Source  a"  abovE and ar ie rage y ie la t  o f  14 ,000
fbm/acre. Yield value from U.S. Department of Agriculture,
Forest Service, "The Yield of Douglas Fir in the pacific
Nor th i res t ,  r '  8u l le t in  201,  rev ised !4ay  1961.

r i - d



Tab Ie

ESTIMATED I.,OGGING
MI'LTNOMAH

E - 8

WASTE QUAIiITITIES
COUNTY

Waste
19 71 production

Land Acres factor ra
ovrnership harvested cu.ft/acre

Projected rtaste quantity,
mil.Lions of cu ft

1 9 7 1 197 5 19 80 1 9 9 0  2 0 0 0

Private

National
forest

public

Tota l

la

8tr

r , o19c

4gc

1 r 5 0 7

4  , 5 1 1

2 , 6 7 7

0 , 1 2  0 , 1 2  0 . 1 2  0 . 1 2  0 . 1 0

4 , 6 0  4 . 6 2  4 , 6 2  4 . 5 2  ' 3 . ' 1 0

9 . r3
4 .8s

0 . 1 3  0 . 1 3  0 , 1 3  0 . 1 1

4 . 8 7  4 . 8 7  4 . 7 7  3 . 9 1

a.  Source:  U.S.  Department  of  Agr icu l ture,  Forest  Serv ice,uvolune of Logging Residues in Oregon, Washj-ngton, and
CaIi fornj-a-- Initial Results From a 1969-70 Study,i
Bul le t in  PNw-163,  August  1921.

b.  :9yI9. ,  U.S.  Department  of  Agr icu l ture,  Forest  Serv ice,
"197I Oregon liJnber Harvest, " Bulletin pNW- 3, revised
August  1972.

c. Source: Estimated acreage using harvest in thousands of
fbm from "Source aI above and average yletd of 14,000
fbm,/acre. Yieltl value fton U.S. Deparlment of Agrlculture,
Forest Service, i,The yietal of Oouglis Fir in the-pacific
Northwest, " Bulletin 20I, revised-May 1961.

E-9



T a b l e  E - 9

ESTIMATED IOGGING WASTE QUAI.ITITIES
WASHINGTON COUNTY

waste Projected waste quantity,
l9?1 production rnill ions of cu ft

Land Acres  fac to r ,a
ownership harvested cu f t lacre L97L L97S 1980 l99O 2000

P r i v a t e  6 , 1 9 5 "  l , 5 o ?  9 . 3 4  9 . 3 8  9 . 3 8  9 . r 8  7 . 5 2
Nat iona l
fo res t  - - :  4  ,511
O Lher
pub t j " c  LL2c  2 ,677  o .3o  o .3o  o .3o  o .2g  o . i a

To ta l  9 .6L  9 .68  9 .69  9 .47  . 7 .76

a.  Source:  U.S.  Department  of  Agr icu l ture.  porest  Serv ice,
:V9+! . of togging Residues in Oregon, Washington, and
CaI  i forn j -a-- In i  t ia t  Resul ts  From a 1969-20 St t iay, ; ,
BulLet in  pNW-163,  August  1971.

b.  9g: Ig. l  U,S.  Dbpart rnent  of  Agr icu leure,  Forest  Serv ice,- r9 l r  oregon Tr-nber  Harvest , ' ,  Bul le t in  pNW_43,  rev ised
August  1972.

c. Source: Estimat.ed acreage using harvest in thousands of
fbm from "source a,, above and aierage yielal of 14,OOO
fbm,/acre.  y ie ld va lue. f rom U,S.  Oefar iment  of  AgrLcul ture,
lore€t  serv ice.  , ,The y ie ld of  oougl is  F i r  in  the-paci f ic  

-

Nor thwest , , '  Bul le t in  201,  rev ised-Mav I961.
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Appendix F

REFUSE GENERATION PROJECTIONS

This appendix contains study area refuse generation projec-

tions, by county. through the year 2000. Refuse generation rates

are projectecl for residential . conunercial, and inclustrial waste

sources, expressed in pounds per capita per day, tons per week,

and tons per year in Tables F-I through F-5.

Refuse quantities are also projectecl for compactible and

noncompactibl-e wastes with S-year averages of compactible and

noncompactible wastes presented j-n tons per week in Tables F-6
through F - l-0.

A yearly population projection is also presented in each

table.

F-1
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Appendix G

SOLID WA.STE OUANTITIES AND PRESENT COSTS

DERIVATION OF LANDFILLED OUANTITIES

The weighing program directly measured slightly less than
half of the total quantity of .stualy area wastes taken to dis-
posal during the period of measurement. The procedure for

expanding the weighed data into a reasonable estimate of total

sol id waste quant i t ies is descr j -bed in the fol lowing paragraphs.

The quant i t ies weighect at 'St .  Johns ani l  Rossman's di i l  not

represent the total quantities coming into those sites during

the one-week weighing periocls, since a few drivers had refuseal
to be weighed and a sma11 percentage of trucks had entered the
si tes outside of  the prescr ibed weighing hours.  In addi t ion,
there had been no attempt to weigh any private vehj-cles entering
the si tes.  To make up for th is at  the St.  Johns si te,  of f ic ia l

billing records were reviewed for the nonweighed vehicles. The

weight of refuse in each commercial vehicle was estimated from

the capacity of the truck and the appropriate, average in-truck

density obtained from the weighing program; the $rastes were then

allocated to refuse generation centers in accordance with the

area normally served by the specific collector. The weight of

refuse enter ing the si te in pr ivate vehicles was est imated from

the recorded number of vehicles and frorn discussions with the

site operator as to typical average quantities in the vehicles;

the wastes were then allocateil to refuse generation centers in

accordance with areas generally served by the site. The addi-

tion of these estirnated quantities to the weighed quantities

produced the total quantity of wastes entering St. Johns dur-

ing the week of March 12 through 18. Of the total . about 69

percent had actually been weighed.
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The records avai lable from Rossmanrs were not suff ic ient ly

detailed to supplement the weighed data in the same manner as

had been done at St.  Johns. Because of th is,  i t  was assumed

that the percentage of wastes that haCl not been weighed at

Rossmanrs woulcl be the same as the percentage of wastes that had

not been weighed at St.  Johns. This percentage was aLlocatei l

on a population basis to all refuse generation centers served

by Rossmanrs. The weigheil ancl estirnateil quantities together

represent the total  quant i ty of  wastes enter ing Rossmanrs dur-

ing the week of March 22 through 28.

For the remaining L4 si tes serving the study area, est imates

were made of the quant i t ies receivei l ,  At  6 of ,  the si tes.  bi11in9

records were obtainecl for either one of the tvro latter weeks in

March [so that the quantities wouJ-il represent the same time

period as the weighed quant i t ies).  A,f ter dj .scussions with the

site operators, the recorcled volumes were converted to equiva-

Ient weights of refuse by using appropriate in-truck densities

obtained in the weighing program. It was deternined which pri-

vate collectors had brought the wastes to the site. and the

wastes were aLlocated on a population basis to the refuse genera-

t ion centers served, by those col- l -ectors.  At 8 of  the si tes

there were no billing recorils available, so representative weekJ-y

quant i t ies were est imated by on-si te observat ions and by i l iscus-

sions with the si te operators.  These quant i t ies were then al lo-

cated on a population basis to refuse generation centers served

by col lectors using each sj . te.

When al l  of the quanti t ies for al l  16 disposal si tes were
added, it was found that 45 percent of, the total derived quantity
had actually been weighed,

The total" quantity of wastes derived for each refuse genera-
tion center was sunnarized in tabular form according to the fol-
lowing categories: (1) quanti ty of wastes col lected in rear or



side loadersr front loaders, drop boxes, and other trucks, re-
spectively; and (2) total and per-capita quanti ty of residential.
cornmercial,  and industr ial wastes. The quanti t ies by col lect i .on
truck type were useful in analyzing clirect haul costs vs. trans-
fer costs; a sunrnary of the percentage of refuse hauled by each
type of vehicl_e for each refuse generation center is shown in
Appendix Table D-1, Volume III. The quantities by land. use type
(-residentiaL, conmercial .  and industr ial) were used to assess
the accuracy of the derived data anil were fundamental to esti-
rnating future quantities since wastes from the three sources
increase at different rates. The derivecl residential_ r conmer-
cial,  and industr ial quanti t ies are not presented herein because
they were further adjustecl, as ilescribed in the following sub-
section.

DERIVATION OF TOTAL OUANTITIES

The first aaljustment in the clerived quantities was maile to
convert the March data into average annual ilata. To do this,
ttre recoriled volumes for the St. ,folrns landfill for an entire
year were obtainecl, and the volumes for March were compared
against the average vo lume for the year. It was found that the
weekly refuse generation rates in l1arch were about lI percent
below the annual average ratesr so all derived quantities for
the study area htere increased by LJ. percent to refl-ec! this.

The residential , conmercial . and industrial quantities for
each refuse generation center were then compared against one
another for consistency and apparent accuracyi and appropriate
adjustments were mad,e to el-ininate inconsistencies and. establish
typical per-capita generation rates for the study area. The
analysis and acljustment for each type of refuse is cliscussed in
the following paragraphs. The final results for present solid
waste quantities in each county are shown in Table 22, Volume I.
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Res iclential

Discussions with refuse haulers and landfitJ- operators re-
vealed that the density of residential refuse ranged from a
fow in March to a high at the end of the summer, with the range
in densities reported to be about 6 percent. The residential

densities obtained through the March program of data gathering

were therefore increased by 3 percent to reflect an annual aver-
age .

The derived per-capita generation rates for residential-

refuse in each of the 50 refuse generation cenLers were found to
vary from a high of  3.98 pouncls per capi ta per week to a low of
0.45. wi th no resident ial  wastes at  al l  being inventor ied for

five of the outlying, sparsely populated areas. The average for
the entire stucly area was 2.18 pounds per capita per week for
residential \^rastes, A conparison of the widely ranging per-capita

values showecl that the lower values were for very sparsely popu-

1ated, rural areas where either commercial collection was not
provided or the residents did not ut i l - ize i t .

To el iminate the major discrepancies in per-capi ta residen-
tial generation rates, it was decided to stanilarilize these rares
within each of two resiilential l-and use types: (l) urban-suburban,
typi f ie i l  by dense to moderately dense populat ion; and (2) rural ,
typi f ied by 1ow populat ion densi ty.  Each of the 50 refuse gen-

erat ion centers was classi f ied--26 as urban-suburban and 24 as

rural--and a typical residential per-capita generation figure

was derived for each of the two cl-assifications. For urban-

suburban, the per-capita generation 61gga. was taken as the aver-

age of the deriveal per-capita rates for the 26 refuse generation

centers in that classification; the average was then increased

slightly to allow for lawn trinmings that are presently being



burned. For rural, it was not considered that the figures de-
rived from weighing and landfill records accounted for all wastes
from rural residences. so further analysis was consiilered. essen-
t ial .

As reported rn Appenclix D, Volume III' a rural questionnaire
was sent to a ranclon sarnpling of a total of 1f000 rural resid.ences
throughout the four-county study area. Ttte questionnaire returns
were used. to determine the total quantity of wastes being gener-
ated per household as well as approxirnate amounts of refuse being
burnedl or buried and thus not presently delivered to disposal
sites. It has becone evident in other parts of the country that
as soon as more convenient solid vraste management facilities are
provided, lirastes previousty being burned. or buried or i.llicitly
disposed of tend to become a part of the formal solid waste
stream. Accordingly, the previously derived average per-capita
generation figure for rural resiilential areas was increased co
account for aLL types of wastes: those alreaily entering the
formal waste strean plus those presently being burned, buried.
and i l l - ic i t ly disposed of.

The final acljusted figure for present per-capita generation
in urban-suburban residences is 2.55 pounds per-capita per day;
this figure rnultiplied by the present population in the 26 urban-
suburban refuse generation centers multiplied by 7 days per week
yields a total of 61787 tons per week. The f inal adjusted f igure
for present per-capita generation in rural residences is 2.16
pounds Per capita per day, or a total of 11513 tons per week.
Total present resiclentj-al refuse is therefore 8.300 tons per week.
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Commercial

In urban-suburban areas. it was assumed that the clerived
total- quantity of residential and commercial- wastes (including
increases to bring the quantities to an annual average plus the
addition of lawn trimmings presently being burned) in each refuse
generation center was correct and that any discrepancies in
residentiar quantities had resurted when the wastes were initialry
categorized as residential" or comrnercial , Therefore, j.n those
refuse centers where the resident.iaL quantities had been increased
to neet the average of 2.55 pounds per capita per day. commerci.al
quantities were decreased by a 1ike amount. In those refuse
centers where the residential quantities had been decreased, the
comrnercial quantities were increased accordingly.

In rural areas. it was assumed that the clerived total guan-
tity of cornmercial wastes (including an increase to bring the
quant.ity to an annual average) was correct and that increases in
residentiaL wastes hacl been requj_red because those extra resi-
dential wastes hacl never been reported at al l .  Therefore, the
derived commerciar quantities in rurar areas were accepted anal
not further adj usted.

The totaL present quantity of commercial wastes in the
study area is 5,390 tons per week.

Industr ial

It was considered desirable to cross-check the inve.ntoried
guantities of industrial wastes as derived from the weighing
program and landfill_ records. The reason for this is twofold:
(I) a one-week weighing and monitored program might not reveal
a1l- industr ial wastes because they do not necessari ly fol low
the weekly pattern of generation that residential and commercial
wastes do; and (2) monitoring of publ ic landfi l ls would. not.



identify the quantity of vrastes disposed of by industries on
their own property. The procedure used to check and adjust the
industrial waste quantities is ilescribed in the following para-
graphs.

The Standard IndustriaL code (SIc) listings were obtained
from the Oregon State Econonic Development Division for aIl in-
dustries within the study area. IncLuileal in the ]-istings were
type of industry. location, and number of enployees. euestion-
naires regarding waste types, quantities, ancl inilustrial recycl-
ing efforts were then maileal to all rna j or industries and to rep-
resentative smaller inclustries on the list. Based upon the
return from the questionnaires and upon published stanclard
.r.1o*rlt2 a suitable per-employee waste generation rate was es-
tablished for each type of industry. It vras possible to deter-
mine from the Economic Development Connission ltstings the SIC
inclustries and employees for each refuse generation center.
Thj.s information, combined with the per-employee waste genera-
tion figures. yielcled an approximalion of the industrial waste
quantities that might be expected from each refuse center.

Utilizing information from the weighing and monitoring pro-
gram, from the lndustrial questionnaires, and from the SIC per-
ernployee generation clata. each refuse generation center rdas
analyzeil for industrial waste production. The procedure for
cornparing the values was as follows. First, individual inilus-
trial sources of waste quantities from the weighing and monitor-
ing prograrn were identified wherever possible and checked against
the inclustrial questionnaires from each of those ind.ustries.
Large aliscrepancies between inventoried values and results from
the inilustrial questionnaires were rectified by using the vaLue
with the most substantiation. In those areas where the two
values differed only slightlyf tfre inventoried values r,rere
accepted. For those refuse generation centers where there were



no industrial quantities indicated from the weighing and moni-
toring program or from the industrial questionnaires, yet the
SIC l ist ings indicated the existence of industr ies, wastes were
allocated on the basis of the nurnber of ernployees and per-
employee waste generation f igures.

The total present quantity of industrial wastes as derivecl
for t t le four-county study area is 3,734 tons per week. This
includes an estimated 400 tons per week being disposeil of by the
industries on their own property. It also incluiles demolition
wastes .

The totaL inclustrial waste quantity can be subdivided i_nto
wastes that are amenable to compaction and other types of sol_id
waste processing ancl into those that are not. Of the present
3.734 tons per week of industr ial wastes, 1,829 tons are con-
sidered. processible and 1,905 tons are not.

DERIVATION OF COSTS

Given the scarci ty of  avai lable cost informat ion, i t  was

decided not to at tempt a detai led analysis of  costs by agency

or by indiv idual  disposal s i te,  but rather to determine the

est imated overal l -  cost of  the present system to the publ ic.

For this reason, costs within indiv idual  c l isposal s i tes were
not analyzecl  but rather the-disposal s i te fees v/ere used, s ince

this represents the cost to the publ ic.  Costs were der ived

only for the operat ional  port ion of  the exist ing systemi no

attempt was maile to estimate costs for governmental administra-

t ive agencies involved in sol id wastes.

Both capitaf costs and operation and maintenance costs

were derived for solid waste opexations, as described in the

fol lowing paragraphs .



Capital Costs

To derive total capita.I- eosts for the existing system, it
was necessary to inventory all equipment in the area and then
to establish a doLlar value for it. An inventory of capital
equipment in the crlLlection system was compiled from the follow-
ing sources: [1) the r,reighing prograrni [2] information supplied
by the Clackamas County Solid Waste Division; [3) questionnaires
completed by the Washington County haulers; and (4) information
supplied by the Sanitary Truck Drivers Local Union No. 220.

The compilecl inventory included nunber, types, and sizes of
col lect ion vehicles in each county. I t  was not possible, how-
ever, to determine the age of each piece of equi-pment. To ob-
tain an estimate of the amortized annual cost of each vehicle,
the following procedure was used: the current new value of each
type of vehicl-e was determined, a 20 percent resale value was
assumed.r and the baLance of the cost was amortized over a S-year
period at 8 percent per year. * The annual anortized capital cost
of containers ancl clrop boxes was estimated in a similar manner:
using an estimate of the total number of containers and drop
boxes in each county. the current new vaLue was determined, a
l-0 percent resale value was assumed, and the balance of the cost
was arnortized over a lo-year period at I percent per year.

There was no way to determine the investment of the refuse
haulers in off ice ani l  shop faci l i t ies, so an increase of 10
percent over the arnortizeal capital value of rolling stock and
containers was included to allor,,r for fixed-plant anortization.

x Some collectors retain their vehicles for a longer period
than 5 years, and some replace only the truck bhassis and
not the body. But the trend is toward s-year total repLace-
rnent because maintenance costs usually increase significantly
after 5 years of use.
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The nunber of collection vehicles j.n each county anil the

es timated wastes collected annually by them are shown in Table

G-I. The exceptionally loqr value of 532 tons per compaction

vehicle annually in Colunlcia County is the resuft of small col-

lection vehicles and fow usage of many of the vehicles. The

low value of  I ,108 tons per compact ion vehicle annual ly in

Clackamas county relates to the smaLl-sized col lect ion vehicles

used to accommodate the rural areas. The relatively low value

of l,l-14 tons per compaction vehicl-e annually in Multnomah

County reflects an inefficient usage of equipment caused by the

large nurnbe r of coflectors serving the county. The much higher

value of  1,433 tons per compact ion vehicle annual ly in Washing-

ton County is a ref lect ion of  the vehicle ef f ic iency the co1-

lectors there have been forced to develop to offset their gen-

era1ly longer hauls to disposal s i tes.

Table G_I

QUANTITIES OF' WASTES COLLECTED PER VEHICLE

Compact lon vehic les Drop box vehicles

Nunber wastes colrected Nunber wastes co.Lr€ct€d
County vehictes tons/yr toirs/vehicle vehiclEs tons/vr tons,/vehicle

Clackamas 49 51,265 1,107

Colunbj .a 14 7,454 532

9  2 3 , 4 0 0  2 , 6 0 0 ,

2  9  . O 1 A  4 , 5 t 9
Uu l t nonah  235  251 ,9L0  L ,114  3 I  I { 1 ,505  4 ,56S
waah i rg ton  50  7 r , 660  1 ,433  11  36 ,310  3 ,301

Not€3 lhe vehicles snal waste quartities shosrl are for comierciaL collectols on1y.
Vehic les used by industr j .es.  busine3ses,  aDd the publ ic  for  hauLlng their  ofn
wastes ale not  inc l ,udeal .
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As may be computed from Table G-1, the percentage of drop
box vehicles owned by conmerci al haulers and the percentage
of wastes collected by the drop box vehicles are as follows:

Drop Box
County

Clackamas

Colurnlcia

MuLtnomah

Washington

rL
L2
12
18

Drop Box
Wastes, t

30

55

5f,

34

Ihese high percentages of wastes, compareCl to the low percencage
of drop box vehicles, i l lustrate the eff iciency of ut i l iz ing
clrop box vehicLes wherever applicable. Because the vehicle
makes only one collection stop for a full load, the vehicle
anil crew spencl less time on the route and thus can make severaL
trips to the disposal site in a single day; in adclition, drop
box vehicles requj"re only one-man crews instead of the more
expensive two-man creqrs commonly used on .compaction t,rucks.

The unusually high percentage of wastes collected by drop
box vehicles in CoLumbia County is due to the disproportionately
high quantity of inilustrial- wastes that are concentrated in one
l-ocation (St. Helens) ancl col lected in drop boxes. The higher
percentage of drop box vehicLes required to collect about the
same percentage of wastes in lalashington Courty as in Cl_ackamas
and Multnomah counties is attributable to an inefficient utili-
zation of vehicles caused. by the comparatively large number of
drop box colLectors serving that county.

Operation and l'lainteriance Costs

The four main elements of operation and maintenance for the
refuse col lect ion systen are (1) Iabor,  (2) vehicle fuel  and



maintenance, (3) disposal fees, and (4) prof i t .  Data from the

weighing program and from disposal s i te records were used to

determine the number of trips made to clisposal sites by each

vehicLe each week and thus to aid in est imat ing weekly disposal

fees and vehicle operat ion and maintenance costs.

Discussions with local  col lectors as wel l  as the resul ts

of the survey conilucted by the Sanitary Truck Drivers Local

Union No. 220, incl icate a wi i le var iat ion in sal-ar ies for col lec-

t ion personnel in the stualy area. Most of  the var iat ion, however,

seems to occur with one-man, one-truck operations in which the

orvner allocates his own sa1ary and in which something less than

a 40-hour work week is of ten evident.*  Larqer operat ions appear to

have more uni form sal"ar ies.  For the purpose of th is analyses,

it was as sumecl that each compaction vehicle represents a two-

man crew, each drop box vehicle represents a one-man crew, anil

average annual salar ies,  including fr inge benef i ts,  are $13,000
in Cl-ackamas, Multnomah, and Washington count ies and $I1,000 in

Columbia County. The total labo.r costs obtaineil from these

figures were then increasedl by l0 percent to a1loi,, for office

he  l p .

FueI and maintenance costs for compaction vehicles were

est imatei l  f rom data suppl ied by pr ivate haulers.  f t  was est i -

mated that a col l -ect ion vehicle would cost $5,750 per year to

operate,** based on a ut i l izat ion of  f ive tr ips per week and. a

25-mi1e total  for col lect ion ani l  round tr ip to the disposal

si te.  For vehicles making a greater or lesser number of  t r ips

than f ive,  the basic cost was increased or decreasei l  proport ion-

ately.  For vehicLes travel ing further or less than 25 mi1es,

the cost was increasecl  or decreased at the rate of  90.40 per

m i le .

Disposal site information indi-cates fewer than five trips per
week to a i l isposal  s i te for some vehicLes.

Includes fuel  ,  o i I ,  parts,  repairs,  insurance, l icenses, ancl
taxes .

* *



Fuel and maintenance cos ts

es timated separately from those

the ut i l izat ion of  each is qui te

$1 r600  pe r  yea r  was  ass  j . gned  to

insurance, Licenses, and taxes.

per mi Ie was used to cover fuel,

for drop box vehicles were

of compact ion vehicles because

d i f f e ren t .  A  bas i c  cos t  o f

each drop box vehicle to cover

An  add i t i ona l  cos t  o f  $0 .56

o i l ,  pa r t s  ,  and  repa i r s .

Rates for disposal vary from si te to s i te,  as shown in

Tabl-e 18, VoLr:me I. To estimate the total amount of money spent

for i l isposal ,  i t  was necessary to analyze each disposal s i te

separately,  i letermine ( from the weighing program and landf iLl"

records) the vo hxne of compacted anil noncompacted wastes ent,er-

ing that site from each study area county. anal then compute the

total fee for that quantity from that county.

Prof i t  was assumed as 7 percent of  the total  annual cost

of  the svs tem.
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Appendix H

RECYCLING DATA AND FACTORS AFFECTING MATERIALS REUSE

The informat ion in this appendix is presented j -n three

sect ions. First ,  the organj-zat ions involved j .n recycl ing,

current projects,  present ly recycled mater ials and quant i t ies,

and future trends are descr ibed separately for the nat ional ,

state,  and local  1eve1s. Second.,  the separat ion, s iz ing, and

conversion techniques used in processing for reclamation and

reuse are l istecl .  th ird,  the types and typical  costs of  t rans-

port ing second.ary mater ials are ident i f ied.

REVIEW OF CURRENT RECYCLING ACTIVITIES

General

Salvage has histor ical ly been an economic act iv i ty,  pursued

so1e1y for prof i t  anCl operat ing on the fr inges of industry and

conunerce. -  
Mater ials have value not just  intr insical ly but

largely f rom the capi tal  and labor invested in processing them

to their  f in ished state.  Reprocessing used mater ials has

tradi t ional ly been less expensive and consumed less energy

than extract ing and processing virgin raw mater ials. I  However,

low-cost fossi l  fuel  energy, modern technology, and the conseguent

exploi tat ion of  reacl i l -y accessible raw mater ials have dramatical ly

decreasei l  the cost of  producing goods from raw mater ials.  Energy-

intensive technology has not been appJ.ied as readily to reclama-

t ion and reuse as i t  has to raw mater ials extract ion and process-

ing. As a resuLt,  the costs of  producing goods from virgin

materials are generally l-ower than the costs of producing them

from wastes. - Thus, rapidly e4)anding consumption and an even

faster prol i ferat ion of  nonreusabLe and short- l - i fe products have
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great l -y j -ncreased. the quant i ty of  mater ial  d isposed of and have

steadi ly d.ecreased the relat ive rate of  reclamatlon and reuse.
The recycl ing rate in the United States today is lower than at

any t ime in history despi te growing publ ic awareness of,  and
concern for,  the environment.  enactment of  state and federal
statutes, and establ ishment of  governmental  agencies and programs

to protect lhe environment and. increase recvcl inq.

Nat iona 1

Organizat ions Involved in Recycl ing. The organizat ions
most act ively involved in recycl ing at  the nat ional  level  are
(1) the second.ary mater ials industry t rad,e associat ions, (2) in-
div idual  f i rms and industry t rade associat ions involved in re-
cycl ing prograns for their  products (pr i rnar i  1y containers),  (3)

the loose confederat ion of  environmental ,  cons ervat ioni  st ,  and
civic organizat ions, and (4) the Environmental  protect ion Agency
(EPA) .

A comprehens ive l ist  of  nat ional  agencies and organizat ions
involved in recycl ing is given in Table H*1. Most of  these have
l i terature avai lable and can provide informat ion and. answers to
speci f ic quest ions from agencJ-es and organizat ions involvei l  in
recyc 1i  ng .

The most important secondary mater ials industry t rade
associat ions are the Nat ional  Associat ion of  Seconi lary Mater ials
Industries (NASI\4I) , which represents aL1 secondary materials
industr ies,  and the Inst i tute of  Scrap Iron and Steel  ( ISIS),  which
represents the scrap metals industry.  Others include the Rubber
RecLairners Associat ion, the Nat ional  Tire Deal_ers and Retreaders
Associ-at ion, and the Associat ion of  petroleum Re-ref iners.

Indiv idual  packaging and beverage companies, their  t rade
associat ion, and the basic industr ies manufactur ing packaging



Table H-1

ORGANI ZATIONS INVOLVED IN RNCYCLING - NATIONAI,

Name and addleos Description

1. Environmental Protection Agency (EPA) Department of federal agency
Office of solid waste Management chargetl nith recycl.ing

401 M St ree t ,  N .W.  Nat iona l  o f f i ce
t lash ing ton .  D.C.  20460

Arcade Plaza Region X office
13 21 Second Avenue
Seattle, [, lashington 9 8l0l

1234 s .W.  I4or r i son  St ree t  Loca l  o f , f i ce
Por t land,  Oregon 97  205

Solid Waste Infornation Retrieval Data bank and retl ieval service
System Section (sWIRS)

P . O .  B o x  2 3 6 5
Rockvil le, l4aryland 208 52

2. Council on Environmental Ouality (CEe) National advisory agency on
722 ,fackson Place, N.l{. envrronmental affairs
w a s h i n g t o n ,  D . C . 2 0 0 0 5

3. Bureau of Mines Conducts research on €eparation
U.S. Department of the Interior and conversion of solid r,rastes
W a s h i n g t o n ,  D . C . 2 0 0 0 6

l' letallurgy Research Center Research center
CoIIege Park, f4aryland

4.  Fores t  Produc ts  Labora tory  Research  fac i l i t y  fo r  U.S,
U.S. Depaltnent of Agriculture Forest Service
P . O .  B o x  5 1 3 0
I{adi son, !, l isconsin 537 05

5. National Center for Resource Nonprofit corporalion folned by
Recovery, rnc. (NCRR) industr.y and Labor to pronote

1211 Connecticut Avenue, N.W. recycling
W a s h i n g t o n r  D . C . 2 0 0 3 6

6. National Association oi Secondary frade associaiion of secandary
Materials Industries, Inc. (NASUI) naterialg industry

330 Madison Avenue
New York, New York 10017

7, Institute of Scrap Iron and Steel, Trade associat.ion of scrap
Inc .  ( IS IS '  ne ta l  dea le rs

1 7 2 9  I l  S t r e e t ,  N . W .
W a s h i n g t o n ,  D . C . 2 0 0 0 6

8. Rubber Reclainers Association. Inc. Trade associat.ion of rubber
63 Radno! Avenue reclaimers
Naugatuck, Connecticut 0677 0

f l - J



Ta-b1e H-I  (  Cont inued)

Name and addless Descript ion

9. National Tire Dealers and Retreaders Trade associat ion of t i re

Assoc ia t i on ,  r nc .  r e t reade rs
1343  L  S t ree t . ,  N .W.
w a s h i n g t o n ,  D . C . 2 0 0 0 5

10. Associat ion of Petroleum Re-Refiners Trade associat ion of waste oi l

Box 7116 re-ref iners
ArLington, Y\gi ' l ia 22207

ll ,  PaPer stock Inst i tute of America A comrcdity division of NASMI

12- Nationar Ash Assosiat iolt  

-  

"t t 'o"tf  
associat ion of f ly ash

l8 I9  H  S t ree t ,  N 'W '  u t i l i ze r s
w a s h i n g t o n ,  D . c . 2 0 0 0 6

13. Anerican Paper Inst i tuts Manufacturers of pulp. paPer,

260 Madison Avenue and PaPerboard
Neir Yo!k, Neir York 10016

L4. American Iron anal steel In6ti tute Basic rnanufacturers in the

150 East 42nd street steel industry
New York, New York 10017

15. can l lanufacturers rnst i tute, Inc. I t lanufacturers of metal canst

821  15 th  S t ree t ,  N .W.  con ta ine rs '  and  packages  us ing

wash ing ton ,  D .c .  20005  t i n  P la te

16. Fibre Box Associat ian l lanufacturers of corrugate' l  and

224 South I" l ichigan Avenue sol id f iber shiPptng

Chicago, I l l inois 60 604 containers

L7. Glass container Manut'acturers Glass container nanufacturer 'g

Inst i tute an' l  suppl iers

330 l , ladison Avenue
Ne\"/ York, New York 10017

18. Natronal canners Associat ion Packers of faod products in

i1.33 20th street. N.rt ,  hermetical ly 6ea1ed containers

W a s h i n g t o n ,  D . C . 2 0 0 3 5

19. National soft Drink Associat ion Manufacturers of soft drinks

1 l0 I  16 th  S t ree t ,  N ,W.
Wash ing ton ,  D ,C ,  2003  6

20. Al"uminum Associat ion Pro' lucers of alutninum and setnj '-

750 3rd Avenue fabricated aluminum proi lucts

New York, Nel\ '  York ].0017

2L society of the Plastics Industly Manufacturers of plast ica and

250 Paik Avenue Plastic Products
New York, New York 10017

H - 4



Tab le  H- l  (Conc luded)

Nane and address Descriptian

22. Packaging Inst i lute l jsers and manufacturers of
342 Uadison Avenue packaging materials, machine-y,
Ne\,r york, Ner york 10017 and servrces

23. U.S. Brer,\rers Associat ion Brewers of beer
1 7 5 0  K  S t r e e t ,  N .  W .
W a s h i n g t o n ,  D . C . 2 0 0 3 6

24. National League of Cit ies,/U.S. Cit ies and mavors
Conference of i lavors

1 5 1 2  1 6 r h  s r r e e t ,  i r .  w .
W a s h i n g t o n ,  D . C . 2 0 0 3 6

25, Council of State covernments state corutl issions on interatate

;:;lffiiH,"i:itucky 4osos 
coo'eration

26. National Association of Countj,eg County officiale
I00l Connecticut Avenue, N, t{.
W a s h i n g t o n ,  D . C . 2 0 0 3 6

27, Metropolitan Association of Urban Association of urban planners
Designers (MAuDBp) that sponsored recent conf6r-

P .O.  Box  722,  Church  St ree t  S ta t ion  ence on  recyc l ing  fo r  c i t ies
New york, New york 10009

28. Leaque of Women Voters Wornen cit izens of voting age
1 7 3 0  M  S t r e e t ,  N . W .
Wash ing ton ,  D.C.  2O 036

29. Izaak t{alton League of, Anerica Conservationists
1326 waukegan Road
c lenv ie i r ,  f l l i no is  60025

30. Sierra CIub Conservationists and outdoor
l4jl.Ls Toner recreacion enthusiastg
San F ianc isco ,  Ca l i f ,o rn ia  94104

31, American Public Works Assoqiation public works officials
1313 East  60 th  S t ree t
Ch icago,  111 i l ro is  50637

32. Friends of the Earth conservationistg
9 I 7  1 5 t h  S t r e e t ,  N . W .
! {ash inq ton ,  D,C.  20005

33. National Soli.d Wastes Management Association of solid waste

roll"iitf,ti?l"et, N.w. 
manasement industrv

W a s h i n g t o n ,  D . C . 2 0 0 3 C
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mater ials ( .steeL. aluminum, and glass) are invoLved in recycl ing
programs for their  products.  Some of the most act ive are Coors
Breweries,  Reynolds Aluminum, Cont inental  Can, Arner ican Can,
Bethl-ehem Steel .  GIass Containers Manufacturers Inst i tute,

American Paper Inst i tute,  and the can Manufacturers Inst i tute.

In addit ion, these organizat ions and others have joined with
the secondary mater ials industry,  labor unions, and the sol i i t
waste management ind.ustry to form the National Center for Resource
Recovery (NCRR). NCRRTS goal is to coor i l inate the ef forts of
industry and labor with those of the federal government and the
publ ic to solve the soLid waste problem with a total  svstems
approach.

EPA has the pr imary federal  responsibi l i ty of  environmental
protect ion including recycJ- ing. EpA provides funds for demonstra-
t ion projects anal stual ies,  draf ts legis lat ion concerning recycl ing,

formulates pol icy,  and publ ishes and enforces administrat ive reg-
ulations. Other federal agenc j.es involved are the Bureau of
Mines. U.S. Department of  the Inter ior,  and the Forest products

L,aboratory,  U.S. Departrnent of  Agr icui . turer which conduct research

on resource recovery techniques within their areas of responsi-
b i l i L v .

The Counci] of Environmental euality is a fecleral advisory
agency chargecl with ileveloping goals and policy guiclelines on all
aspects of  environmental  protect ion including recycl ing; however,
it has no authority to act or require conformance to these guide-
l i nes .

Many civ ic,  environmental ,  and conservat ionist  organizat. ions
are act ive nat ionwide in recycl ing act iv i t ies.  but some are espec-
ially involved at a national level . Anong these are the National
League of Cj-ties, th€ League of Women Voters, the Izaak Walton
League, the Nat ional  Audubon Sociely.  and the Sierra Club.
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Many municipal i t ies,  engineering companies, and equipment
manufactur ing companies have projects or techniques ei ther in
operat ion or under development.  These are descr ibed und.er "current
P ro jec ts .  "

Current Projects.  The most interest ing aspect of  current ly
operat ing central  resource recovery projects and signi f icant
source separat ion programs is that---aside from the tradi t ional
act iv i t ies of  the secondary mater iaLs industry-- there are so few.
Most projects are qui te ner,r  and have been funded, at  least par-
t ia l ly,  by EPA. They are pr imari ly demonstrat ion plants of

Promising but unperfected techniques. An extens j .ve l ist ing of
projects wit i r  addresses is given in Table H-2. No special  et fot t
was made during this study to make a comprehens ive 1ist, and
s orne projects may be of l i t t le interest or terminated whi le many
signi f icant projects may have been overLooked..  Most of  those
l isted, however,  would probably provide l imited informat ion on
their  operat ions to qual_i f ied agencies and. organj_zat ions.

Some of the projects of  special  interest,  e i ther at  the
pi lot  plant stage or with demonstrat ion plants und.er construct ion,
are ( l )  the CPU-400 f lu id bed combustor and gas turbine of  the
Combust ion Power Company at Menlo park,  Cal i forniai  (2) the
pyrolysis uni ts of  Galret t  Research and Development at  San Diego,
Cal i fornia,  Linde Divis ion of  Union Carbide at  Tarrytown, New
York, and Monsanto Chernical  at  Bal t imore, Maryland; (3) the
Bureau of Mines research program and the Lowel l ,  MassachusetEs,
demonstrat ion plant ut i l iz ing mineraLs enr ichment technology;
(4) the industr ia l  refuse recovery plant of  the Forcl  Motor Company
at Dearborn, Michigan; (5) the proposei l  hydropulping plants at
Hempstead, New York,  and Detroi t ,  Michigan; (6) the reported sale
of shredded refuse as fuel  at  Brockton, Massachusetts;  and (7)

the refuse pel let iz ing demonstrat ion plant of  Sira at  IJos Gar. t<
Cal i  fornia .
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I 'AD -LE H-I

CURRENT PRO.fECTS - NATIONAI

Name and address Desc r i p t i on

1. Ecology Center Recycl ing grouP
2I79 Al i-ston l , lay
Be rke ley ,  ca l i f o rn ia  94704

2. Union Electr ic company Fir ing of shredded refuse as
suPPlementarY fuel in Pulver-
izeal coal furnace

3. Black cla\rson company gydropulping and f iber reclaim-
Frankl- in. ohio ing Process
lt lddletown, Ohio

4. ci ty of chicago Incineration vri th heat recovery
Department of sanitat ion

5. Comttustion Pouer Company, Inc. Developels of the CPU-{00 f luid

Men]o Park, Cali fornia bed combustor with turbine
. generator

6. Garrett Research and Development Division of Occidental
San Diego, Cati fornia Petrol-eum, developers of

pyrolysis systern

7. Linde Division of Union carbide Developers of Pyrolysis unit
Tarrytown. New Yolk that convelts unshredded refuse

. to gas

8. Monsanto Enviro-chem svstems' rnc. Developers of Landgar' l  pyro-

Balt irore, Maryland 
- 

Iyt ic system using shredded
refuse

9, City of Altoona '  Pennsylvania Municipal i ty oPeratingl
Fairf  ield-Hardy comPost Plant
s i nce  1963

10 .  He rcu fes ,  I nc .  Deve lope r  o f  Fa i f f i e l d -Ha rdy
New castLe county, Delaltare composc system

11. Ecology, rnc. DeveloPer of conpost Plant
Brooklyn, Nelt York

r2. sunset scavenger company oPerators of transfer stat ion
south san Francisso. cafi fornia and recovery center

13. city of o.ressa, rexas 
3:;;t:f i.:5 H:;:::it";:;:i-
of  re fuse

f.4. Dr. Poo chow Assistant Professor of wood
Department of Forestry science involved in research to
University of I l l inois tnake fiberboard fron waste

ce l lu lose
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Table H-2 (Conc luded)

Name and atldresg Descr ip t ion

15 .  Bow l i ng  c reen ,  cn io
Henpsteaal, New york
Irvington, Ner", Jersey.
Madisan, Wisconsin

15 .  A rna r i l l o ,  Texas
Atlanta, Georgia
Ch i cago ,  I  I l  i no i s
Frankl in, Ohio
Houston, Texas
Los catos, Cal i fornia
tr ladison, Wisconsln
tr lart inez, Cal i fornia
L le l r ose  pa rk ,  I l  LLno i s
Ner,,  Castle County, DeLa$rare
oak land ,  Ca l  i f o rn i a
Pompano Beach, Florida
Sacramento, Cali fornia
S t .  Lou i s ,  M i ssou r i
St. petersburg, Florida
Stickney, I  l l inois
Tampa, Florida

I'l . Brevard County, Florida
Ft. Lauderdale, Florl-da
Franingham, I lassachusetts
Harrisburg, pennsylvanla
Hernpstead, New york
Milford. Connecticut
San Diego, Cali fornia
San Francisco, Cali fornra
Sco t  Lsda le ,  A l i  zona
Vancouver, Washington

18, sira Corporation
Los catos, Cal i fornia

19 .  A t l an ta ,  Geo rg ia
Boston, MassEchuseCts
Braintree. Massachusettg
Chicagor I l . l -  inois
Henpstead, Ner,,  York
LImn, l4assachusetts
Miani, J ' lor ida
Oyster Bay. New york
Provi i lence, Rhode I sland
U.S .  Nava l  S ta t i on ,  No r fo l k ,  V j . r g i n i a

20, Boulder, Colorado
ca inesv i l l e ,  F l o r i da
S t .  Pe te rsbu rg ,  F lo r j . da
san Juan, puerto Rico

2L. Nevr Or1eans, Louisiana

Municipalit ies r\ ' i th municipal
programs for paper salvage

Municipalit ies operating steel
caD recovery syst.erE

Cities planning to install steel
can recovexy systems in 1972-1973

Developer of peltetizing systen
to use refuge as fuel

Hunicipalit ies with heat r€-
covery incineralars|

l lunicipal i t ies reported to have
operal ing compost plants

Fu11-sca1e recove-ry center
planned in conjunction with
NCRR
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Ner,/ plants and programs are being announced nearly every

week. The land disposal of  shredded refuse at Qdessa, Texas,

and the recycl ing faci l i ty sponsored by NCRR at New Orleans,

Louisiana, are examples of  recent proposed faci l i t ies.

Recent Studies and Conferences. Many signi f icant recycJ. ing

and sol id waste management studies and recycl ing conferences

have been conducted recently. Although there have been no im-

mediate resul ts,  these are extremely important as they make

avai lable informat ion not otherwi-se readi lv obtainable.

Some studies are almost entirel-y clevoted to rhetoric and

to conceptual  systems that are not now inplementable.  Others

give only passing reference to recycl ing pr imari ly because

o f  i t s  d i s t i nc t l y  l im i ted  poss ib i l i t i es .  On ly  a  few  ac tua l l y

recommend. l imited concepts.  A part ia l  l is t  of  the most.  s igni f -

icant reports and other l i terature ut i l ized in the course of

this study is given in Table H-3.

Present ly Recfaimed Mater iaLs and Quant i t ies.  In the 1973

EPA "Report  to Congress on Resource Recovery,"  i t  is  reported

that total  1971 U. S. mater ials cons umpt j -on was 5.8 biJ-J. ion tons,

of  which approximately 10 to 15 percent was accumulated in use,

and the remainder was ei ther consumed.,  wi th the res j -due dis-

charged. to the 1and, air ,  or water,  or used to replace obsolete
goods  wh ich  i n  t u rn  became was te .z  F rom 1967  to  1968  the  ma jo r

manufactured mater ials were recyclei l  at  a rate of  25 percent,  of

consumption. Recycl ing rates of  mater ials as a pexcent of  con-

sumption and as a percent of  "avai lable waste' ,  are given in

Tab le  H-4 .

cycl ing wi l l -

l - ish a trend.

i nc rease ,  s ta t i s t i cs

The aforement ioned

Future Trend.s.  Al though i t appears that the rate of re-

are not avai lable to estab-

f973 EPA report concl-uded
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t 'AD  IE  H -J

LTTERATURE - LOCAL, STATE, AND NATIO:{AL

1.  "Econon ic  and Log is t i ca l  Aspcc ts  o f  Reuse and Recyc l ing  o f  So l id
Waste  Mater ia ls  in  t .he  Por t land,  Oregon t le t . ropo l i tan  Area.  ' '

Barrett l. lacfiougall. trcono)nic Developm€nt Inte.rnship Program,
PSU Urban Stud ies  Center .

2 .  " Indus t r ia l  So t id  V , lasLe Survey ,  Oregon:  1970, "  S ta te  Board  o f
Hea l th .

3 .  "The Economics  o f  Rccyc l ing  l , las te  Mater ia ls , "  Hear ings  Befoxe the
Subcornmittee on Fiscal- PoIicy of the Joint Economic Corunittee,
Congress  o f  the  Un i ted  Sta tes ,  92nd Congress ,  November  8  and 9 ,
797I  (7  0 -4220)  .

4 .  "Recyc l ing :  Assessment  and Prospec ts  fo r  Success , "  Arsen DarDay,
EPA SW-81.

5 .  "Paper  Recyc l i l )g :  The Ar t  o f  the  Poss ib le  1970 -  1985, "  Midwest
Research  Ins t i tu te .

6 .  "Logg ing  Res idue, "  James O.  l loward ,  Pac i f i c  Nor thwest  Fores t  and
Range Exper iment  S ta t ion ,  PNW-44.

7 .  "Repoxt  on  cenera t lon  o f  S team by  Inc inera t ion  o f  Waste  ab
Southern  Oregon co l lege,  Ash l -and, "  J .  Dona ld  Kroeker  and

.  A s s o c i a t e s ,  D e c e n  c e r  1 9 7 1 .

8 .  "The Repor t  o f  the  Nor theas t  Recyc l ing  P i lo t  p ro jec t , r r  No. r theas t
Recyc l ing  P i fo t  Pro jec t  Comln j - t tee ,  June 1972.

9 ,  "So l id  Waste ,  "  league o f  Women Voters  (Por t land)  |  March  1972.

10"  " l {e t ropo l i tan  Housewj "ves '  A t t i tudes  To\ ra rd  So l id  Waste  D isposa l , "
Nat iona l  Ana lys ts ,  Inc . ,  Env i ronmenta l  Pro tec t ion  Agency .
J u n e  1 9 7 2 .

1I . "Environmenlal Qualityr" League of women Voters of Portland,
Decenber  1970.

L2 .  "Sa lvage Marke ts  fo r  Mater ia ls  in 'so l ia l  was tes , "  Arsen Darnay  and
Wi l l iam Frank l in .  EPA SW-29c,  1 ,972.

13 .  nSys tem Energy  and Recyc l ingr  A  Study  o f  the  Beverage Indus t ry , "
Bruce Hannon, Center for Advanced Computation, University of
T 1 1  i  h ^ i  a  M . r ^ h  1 ?  l O ? 1

14. "Report to Congress on Resource Recoveryr " Environmental
Pro tec t ion  Agency ,  February  22 ,  l -9 '13 .

15 .  "Aner ican  Compost ing  Concepts , "  P .  H.  Mcca l ibey ,  EPA Sw-2r ,  1971.

16 .  osacramento  County  So l id  Waste  Rec lamat ion  Study  Phase I  &  I I , "
Department of Public l,Iorks I March 5. 1973.



Table H-4

RECYCI,ING RATES

Consur,ed,  Mi l l ion
tni l l ion ton6 tons

Avai lable for
recycl ing,

miUion tons

RecycLedb

} l i l " I ion t of
tons avai lable

Recycleda

: l a t e r r a l
t o f

I ron and steel

ALuninun

Copper

Text i les

Rubber

Total

NickeI

Stai .nLess steel

Precious metaLs

5 3 .  1 1 0

1 0 5 . 9 0 0

4  . 0 0 9

2 . 9  r 3

1 . 2 6 1

1 . 5 9 2

r 2 . 8 2 0

3 . 9 4  3

19  t . 220

1 0 . 1 2 4

3 3 . 1 0  0

0 . 7 1 3

1 . d d 7

0 . 6 2 5

0 .  2 0 r

0 .  6 0 0

0  . 2 4 5

1 . 0 3 2

4 8  . 1 0 8

1 9 . 0

3 r .2

49. ' t

49 .6

4 . 2

4 . 9

26 .2

4 6 . 8 0 0
L 4 r . 0 0 0

2 . 2 r 5
2 . 4 5 6

) . , 406

r ,2 ' t  r

4 . 7 0 0

0 . 1 0 6

0  .429

lo sd

1 1 . { 0 0

3 6 . 7 0 0

L  4 8 9

0  . 5 8 5

0  . 1 8 2

0 . 8 0 0

0 . 0 4 2

0 . 3 7 8
;gd

1 9

2 6

4 S

4 2

I 4

4 0
8 8

a. Arsen Darnay, Wit l ian Frankl in,
Enviro nental Protection Agency,

6. Uearings befole the Subcomnittee
92nd Congress, "The Economics of

c. Average,
al. Million troy ounces.

"Salvage Markets for  Mater ia ls in Sol id wastes,"  O.S.
r 9 7 2 .
olr Eiscal Policy of the iloint Econornic Cortmittee,
Recycl ing Waste I tater ia l6,  "  f971.
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that " the proport ion of  the nat ion's mater ials requirements

sat isf ied from recycl ing mater ials has remainei l  constant or

has decl ined in most instances" and that , ' recycl ing should

become more economical  relat ive to other sol id waste disposal

opt ions i lur ing the next several  years.  "2

State

General . A speci f ic exani.nat ion of  recycl ing at  the state

or regional level- outside of Oregon was not und.ertaken during

this studyt however,  several  projects and act iv i t ies at  the state

level  are extremely important to loca1 recycl ing ef forts and

some are discussed here.

Reclamation and reuse of waste mater ials in Oregon di f fers

somewhat f rom that in the rest of  the nat ion. the isol_at ion

from major urban centers,  ready access to foreign markets,  a

general ly good supply of  hydroelectr ic pohrer,  a local  pulp and

paper i -ndusEry, a relat ively environmental ly concerned publ ic,

and progressive state and local government are the primary

reasons for di f ferences. Histor ical ly,  in Oregon as elser\rhere,

recycl ing has been inexorably t j .ed to industry.  The Wil la-

mette Va1ley's urbanizat ion has resul ted in s igni f icantJ-y j -m-

proved opportunities there for recycling of manufactured gooils,

but the remainder of  the state is sparsely popul-ated and cannot

support  major local  recycl ingi  programs.

Organizat ions Involveai  in Recycl ing. A ] ist  of  organiza-

t ions act ive in rerycl ing and operat ing ei ther at  the statewide

level  or local ly outside Port l -and but wi th s igni f icant statewicle

impact is given in Table H-5. DEQ has been very act ive in ai l -

vocat ing recycl ing and has establ ished an object j_ve of  a recycl-

i ng  ra te  o f  25  pe rcen t  by  1975  and  90  pe rcen t  by  1982 .  I n

!l- l- J



T a b l e  H _ 5

ORGANI ZATIONS INVOLWD IN RECYCLING - STATE

i . lane and address Description

I. Plyit?T..!1l. guali ty coFnission stare potlution conrrol
r . , r  uu  s .w .  ! . r r l n  commiss ion
Por tLand ,  O r .egon  97205

2. Department of Environmental Staff of the EnvironmentaL
Quali ty (DEQ) euali ty cotrunission

1234  S .W.  Mo t r i son  S t ree t
Po r t l and ,  O regon  97205

solid waste Management Off ice

Recycl ing Information Of f ice
and Recycl ing Switchboard

3. Oregon Recycl inq Infornation and Recycl ing clearinghouse and
Organization uetwork (ORIoN) lobEying organization

2 6 3 ?  S . W .  W a t e r
Po ! t l and ,  O regon  97201

4. Pacif ic Northwest Forest and Range Local off ice of federal agency
Expetiment stat ion involved in research

U. S. Departnent of Agriculture
8 0 9  N .  [ .  6 t h
Po r t l and ,  O regon

5. Folest Research laboratory & Food Basic research on ut iLization
_ Technology proglam of forest and agricuLtural
Oregon State University wastes
Corva f l i s ,  O regon

6. Eugene Salvage and Equipment Conpany Car shredder and scrap metal
r-Lr r lal tnvray ,9 N
Eugene ;  o r ; gon  97402

'7. 
Rackl i f f  Brothels, Inc. Auto nashers operating in
6543  Ceda r  Bou leva rd  . l r ad^h
Neua rk ,  Ca l i f o rn ia  94  560

Mer l i n  F j  a r l  i
515  Loz ie r  S t ree t
Medford, Oregon 97 501

Walt Thompson
c,/o l , thiLe City Disposal- Sj-te
White City, Oregon 97 5Ol

Au to  D i sposa l  Se rv i ces ,  I nc .
4  621  Mor r i ss  H i - t l '  Road
Bo ise ,  I daho  B3?04
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Tab Ie  H-5  (Conc luded  )

Nane and adalress Descript ion

Con t f , ac to r s  and  supp l i e r s ,  I nc ,
P .  O ,  B o x  3 7
Goshen, Oregon 974 0l

Johnny's Auto Wreckers
l0B 0 Monnouth
Indepenalence, Oregon 973 51

Stanf ield Recycl ing Center
Tum-a-Lum Lumber Yard
S tan f i e l d ,  O regon  97  8?5

Schnitzer Steel Products
100  N .  Seneca  Road
Eugene ,  o regon  97  40 I

Red ' s  Au to  Wreck ing  Se rv i ce
Brook ings .  O regon  97415

8. State Solid Waste }4anagement Cit izenE' Advisory group to DEQ
Advisory Comnittee

9, Chemeketa Reg1on Solid WaEte Recycling subcommittee of
Management Program. Recycling cheieketi couneil of Governments
Subcormittee

Su i . te  315,  3000 Marke t  S t ree t ,  N .E.
Sa lem,  Oregon 97  30 I

10. Eco-All l-ance OSU student recycling
Memorial Union organ i zation
Oregon State University
corva l l i s ,  o regon 97  33 I

Note: Table excludes Portland organizatlons, shown in Table H-7.
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aaldition to the general- promoti.on of recycling' DEQ has funded

county and regional sol id \daste management studi .es throughout

the state that wi l l  include examinat ion of  recycl ing. r t  has

al-so funded a nurnber of  feasibi l i ty studies, such as the pro-

posals for burning wood waste with municipal  refuse for elec-

trical- generation at Eugene and at the Port of Umpqua and the

recycl ing possibi l i t ies for seed grass straw.

In August 1973, DEQ establ ished a Recycl ing Informat ion

Of f i ce  w i th  a  "Recyc l i ng  Sw i t chboard l "  (229 -5555)  to  (1 )  i n fo rm

people having quest ions on rerycl ing and recycl ing depot locat ions,

(2 )  ass i s t  i n  . f i e l -d  work  w i th  re ryc l i ng  p ro jec ts ,  (3 )  d i s t r i bu te

informat ion mater ials,  and (4) assist  reryclers with their  prob-

1ems. The off ice aLso serves as a clear inghouse to col lect

recycl ing informat ion, coordinate recycl ing ef forts,  and design

and produce publ ic i ty campaigns for encouraging recycl ing.

The seconalary materials industry has been active in oregon

for many years --especi  al ly in Port land. There is a car shredder

in Eugene and car mashers operate throughout the state.  Indiv id-

uals anal  f i rms use waste oi l  on dir t  roads, and paper dealers

and scrap col lectors operate in most urban areas. The rendering

plants,  re-ref iners,  and other secondary mater ials f i rms in

Port land also service the ent i re state and beyond.

As elsewhere, industry is the most important factor in rec-

lamation and reuse of wastes in that industry provides the market

for second.ary mater ials.  The "Directory of  oregon Manufacturers.  "

published annually by the Oregon Economic DeveLopment Division,

l - ists essent ial  c lata on al l -  manufactur ing industr ies and is a

go ocl  source of  informat ion on possible markets.  The al i rectory

does not list secondary materials firms as these are normalJ-y

l isted under SIC 5093 as being in wholesale trade. Al though some

oregon container manufacturers outside Portland promote l-itter
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control  projects and many ut i l ize second.ary mater ials in the

course of their  business, few are very act ive i_n recycl ing,

The manufacturer 's t rade associat ion, Associated Oregon Indus-

tr ies,  is interested in the problems of recycl ing but has
n n  a n l i  u o  r o a r r a  l . i  -  *_* - .  J  p rog ram.

The same civ ic,  envi  ronmental- ,  and conservat ionist  groups

are act ive at  the state level  as nat ional ly.  The most s ignj_f i -

cant state organizat ion, Oregon Recycl ing Informat ion and Organ-

izat ion Network (ORfON), headquartered in port land, promotes re-

cycl ing projects throughout the state.

Current Projects (Outside Port land) .  A part ia l  l is t  of
projects and inclustr ia l-  waste ut i l izat ion operat ions in Oregon

is given in Table H-6. There are no known municipal ty operated

resource recovery operatj-ons i-n Oregon other than the incinera-

t ion with etectr ical  generat ion at  Eugene, Several  c i t ies and

towns have "recycl ing centersrr  and extensive paper col_l_ect ion

efforts,  but none have a comprehensive program, Essent ial ly,

al l  recycl ing in Oregon--which is cons i  i lerable-- is conducted by
j-ndustr ies ei ther as their  pr imary business or incidental  tc

their  operat ions.

The single most inportant ef fort  by industry is the ut i l i -

zat ion by pulp mi1ls of  wood residue supplemented with waste paper.

The executive secretary of the Northwest pul-p and paper Associ-

at ion statei t  that waste paper ut i l izat ion of  Oregon and Washing-

ton mi l ls is expected to increase to 269 1000 tons, per year by

the end of 1973. Seven mi l ls in Oregon now use some form of

waste paper (pr imari ly corrugateci) .  These mi11s are ident i f ieat

in Appendix I .  Further increases wi l - l  most l ikely be t ied to

cont j -nueal paper shortages, high pr icesr and possibly to ef fects

of the new Oregon tax crecl l t  for  reqgcl ing faci l i t ies.  The

major constraint  on increased ut i l izat ion of  corruqated and
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' l  aore H-b

PARTIAL LIST OF RECYCLING PROJECTS AND

INDUSTRIAL WASTE UTII.,I ZATION OPERATTONS

Industry U t i l i z a t i o n

Crown Ze l le rbach,  West  L inn

International Paper, Gardiner

ceorg ia  Pac i f i c ,  To ledo

Menasha, North Bend

Pub l isher rs  Paper ,  o regon c i ty

Western Kraft, Albany

weyerhauser ,  Spr ing f ie ld

llccraw-Edison, Corvall is

Tuf-Board, Hood River

Bohemia  Inc . ,  Medford  area

Cascade Stee l  Ro l l ing  Mi l l s ,
McMinnvil le

Bo ise  Cascad.e .  Sa1em

Paper mi l l  us ing waste paper

Paper nil1 using waste paper

Paper milL using waste paper

Paper mi1l using waste paper

Paper mill using vr'aste paper

Paper nill using waste paper

Paper nill using waste paper

Asphalt-impregnated conduit
from ghredded newspaper

composition board from waste
paper and paperrnill s ludge

Wax and low density particle
board from bark

< ^ F - n  e l . d 6 l  t r . 6

Fermentation of spent sulfit le
l iquor  fo r  p ro te in
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f ine grade paper is lack of  supply.  In fact ,  Iocal  brokers in

corrugated paper are having di f f icul ty in meet ing their  commit-
ments because export brokers are taking part of the suppl_y.

Future increases in waste paper usage wi l l  very l ikely be t ied

to assurance of adeguate suppl ies.

Legislat ion, Three recent statutes are especial ly important

for recycl ing act iv i t ies.  These are the Oregon Bott ]e Bi l I ,

House Joint  Resolut ion 53, and Senate Bi l l  661. The Oregon

Bottle Bill eliminated nonreturnable carbonated beverage con-

tainers. Whereas nonreturnable containers previous Iy comprised

over 50 percent of  sa1es, now al l  carbonated beverages are sol"d

in returnable containers.

House . foj .nt  Resolut ion 53, passed by the recent legis lature,

gave the governor authority to develop anil publish regulations

ancl reconunendations that will encourage state agency recycling.
This bil-L should have a major impact on state agency purchasing

practices and on \./as te generation and salvage by state agencies.

Senate Bi l I  6 6I ,  which

establ ishes tax credi ts for

faci l i t ies.  This bi l l  can

effect  on recycl ing ef forts

became effect ive in October 1973,

industr ies instal l ing recycl ing

be expecteil to have a significant

by industry.

Present ly Recycled MateLials and Quant i t ies.  Quant i t ies
recycled on a statewide level were not examinedi hcnvever, with

the except ion of  pulp ant l  part ic le plants anal ef forts in Cor-

va1l is,  Eugene, Salem, and Albany, widespreai l  recycl ing j .s not

done. Those quant i t ies satvaged are processecl  ei ther in port land

or possibly in one of the major Wi l_lamette VaLley communit ies.

-Et- _L v



Future Trends. In addi t ion to J-egislat ion and cont inued

publ ic and industr ia l  interest in recycl ing, the major forces

shaping state recycl ing trends are (1) the energy shortage,

(2) enerqy cost increases, and (3) the booming export  market.

The current energy shortage should cause major reassessment

of industr ia l  pol ic ies toward energy- intens ive raw mater ials

manufactur ing. The increased costs for whatever energy is

avai lable (an increase from less than 4 miJ- ls per kwh from BPA

to 7 miLls for generat ion from the pr ivately owned and operated

Trojan Nuclear Plant)  should have an equal ly important ef fect ,

especial ly on the economics of  incinerat ion of  refuse with heat

recovery.  I f  the export  market demand cont inues, i t  a lso

should increase rerycl ing rates provided that federal  export

restr ict ions are not d€tr imental  .

The maior ohserved s tatewi c le t rend is tovrar i l  increased.

ut i l izat ion of  corrugated paper by pulp mi} ls.  Trends in ut i l i -

zat ion of  other mater ials were not c lear ly discernible f rom the

rather superf ic ia l  review of statewide act iv i ty;  hcnr ' rever,  i t  is

expected that state trends would be simi lar to local-  Port land

Local

General-. Local industries and e>cport demand provide the

markets for reuse of secondary mater ials.  Except for char i table

and service organizat ions col lect ing ne\.{spapers,  c lothing, and

househol i l  good.s,  the tradi t ional  secondary mater ials industry is

the only group involved in s igni f icant reclamation of  wastes.

However,  the pr ivate sector of  the sol id waste management indus-

try is becoming act ive in recLamation of  corrugated paper.  The

recycl ing ef forts of  indiv iduals and environmental  groups!

al though important in terms of publ ic involvement,  are insigni f i -

cant in terms of quant i t ies recycled. Port lancl  area publ ic

agencies are not act ively involved in recycl ing. The major
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LocaL industr ies involvei l  in recycl ing are Cont inental  Can

Company ( t in cans) ,  Owens-I I l inois (g1ass),  and Reynolds

Aluminum (aluminum).

Organizat ions Involved in Recycl ing

A part ia l  l - ist  of  local  secondary mater ials f i rms would

incLucle shipwreckers,  ferrous ancl  nonferrous scrap metal  processors,

rendering plants,  waste oi l  re-ref iners,  an oi I  water sett l - ing

plant,  wiping rag processors,  retreaders,  t i re spf i t ters,  paper

stock dealers,  demol i t ion f i rms, auto vrreckers,  auto parts re-

bui lders,  salvage brokers,  and junk col l -ectors.  Besides a

glass cul let  deal-er (handled by the manufacturer) ,  the only

signi f icant secondary mater ials act iv i t ies not noted in the

local area were rubber reclairning, detinning, antl feeiling of

garbage to hogs.

Port land has a large nunber of  service and char i table or-

ganizat j .ons involvei l  in the col lect ion of  goods. Their  pr imary

purpose is to raise fund,s,  but some organizat ions operate shel-

tered vrorkshops to train the disaclvantaged. These organizations

are the key agencies involved in the recLamation of newspapers,

text i les,  c lothing, and household goods.

ORION is a stater.ride recycling organization with headquarters

in PortLand. I t  publ ishes a perioi l ic bul let in and other infor-

mation on recycl ing and is also involved in aiding recycJ-ers and

Iobbying for state legislat ion favorable to recycl ing. The

Portland Recycling Team was formed by a group of PortlanCl State

university students and is the largest recycl ing organization i .n

Port lanit .  fn addit ion to operating i ts own depot, this organi-

zation aids other recrycling groups by transporting salvaged

materials and provicling equipment. The League of Women Voters

has been the most active civic group in recycling and has
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publ ished several  informat ive pamphlets on recycl ing. The DEe

RecycJ- ing Informat ion Off ice has a l ist  of  approximately 200

f i rms, organizat ions, and int l iv i  duals --both prof i t  and
nonprof i t - - that ei ther col l -ect  or process secondary mater ials.
Table H-7 l ists the three major 1oca1 organizat ions responsible
for recycl ing informat ion.

' I a D l - e  H - l

ORGANI ZATIONS INVOLVED IN RECYCLING - LOCAL

Name and address Descript lon

teague of Wonen Voters of Portland
308 senator Bui ld inq
7 3 2  s . w .  T h i l d  A v e n u e
Port land,  Oregon 97204

?ort fand Recycl ing Tean
1207 S.W, Montgonery

Recycl ing Infof inat ion of f ice
Department of EnviroDmental ouality
Port land.  Oregon

Recycling information and €ducatlo[

Recycl ing center

Information on locations anal hours
of  current  Ioca1 recycl ing opetat ionE,

The pr ivate sector of  the sol id waste management.  industry
has been rnargj-nally involved in salvage for many years. Most
col lect ion crews occasional ly pick up usable i  terns ancl  scrap
metals.  Many of the pr ivately owned disposal s i tes (and even
the City-owned St.  John disposal s j . te) have pr ivate salvagers
operat ing on contract.  This pract ice is c lecLining because i t  is
generally uneconomical and interferes with disposal . The only
major effort by the industry is the new corrugated paper recovery
plant on North Columbia Boulevard operated by Resource Recovery
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Byproducts Company. Other col lectors have been interested in

corrugatei l  paper recovery and per iodical ly have salvaged some

mater ial ,  but they have not made a major ef fort-

Special  Projects.  The Northeast Recycl ing Pi lot  Project
!.'as initiated by several Portland housewives and aideil by the

Sanitary Truck Drivers Local  Union No. 220. Cans and bott les

were col lectei l  f rom Novehber 197I to Apri l  1972 in northeast

Port l -andl ,  and al though the project was economical ly unsuccessful

it provided valuabl-e information on costs and the response of

homeowners.

Resource Recovery Byproducts,  Inc. ,  is a pr ivately owned

f i rm with a plant in north Port land to salvage corrugated paper

from corunercial  and industr ia l  refuse. I f  successful ,  the

f i rm wiLl  later instal l  addi t ional  faci l i t ies to pulp both cor-

rugateil paper and wood pallets ancl will eventually manufacture

a part ic le board.

The City of  Port land, j .n conjunct ion with DEQ, is part ic i -

pating in the pyrolysis Ctemonstration plant in San Diego that

is being constructeil by carrett Research and Development. In

addition, the City anil the Western Interstate Commiss ion for

Higher Eilucation jointly sponsorecl a recycling s tuily by Barrett

MacDougal l  in 1971. The report ,  ent i t led "Economic ani l

Logist ical  Aspects of  Refuse ani l  Recycl ing of  Sol id Waste

Mater ials in the Port land, Oregon, Metropol i tan Area, "  contained

an analysis of the local situation and a nuniber of reconmendations

to increase recycl i  ng.

Presently Recycl-ed Matertals and Quantities. Sufficient
ilata were not available for an accurate determi-nation of either
quanti t ies recycled or the rate of recycl ing. The estimates
that were made are presented in Table H-8.
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' l a l : ) l e  H - d

LOCAI AIINUAL RECYCLING QUANTfTIES

Estirnated quantity
recyc led  or

Conmodity processed Conuflents

c l a s s  c u l l e t  6 1 2 0 0  t o n s

Neh 'spapers  30 .000 tons

Cor rugaLed paper  40 .000 tons  Not  a1 l  loca l  mater ia l

f ine  grade paper  36 ,000 tons  Most ly  p rocess  wastes ,
rather than local post-
consumer wastes

Mixed paper  10 ,000 tons

I ron  and s tee l  300.000-  Not  a l l  loca l  mater ia l
4 0 0 . 0 0 0  t o n s

Nonfer rous  12 ,000-
1 8 , 0 0 0  t o n s

T i res  25 ,000 tons  Ret readed

C r a n k c a s e  o i l  r  2 , 0 0 0 , 0 0 0  g a l .  R e r e f i n e d

B u n k e r  o i l  1 , 6 0 0 , 0 0 0  g a I .  R o a d  o i l

'  Rags  3 ,000 tons  Wip ing  c lo ths  and
roofing felt

An ina l  fa t  45 ,000 tons  Rendered in  Por t landt
not all local material-
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Future Trends. Avai lable data on the e:q>ansion of loca1
recycling efforts are linrj.ted. From convers ations with individ-

uals in the inilus try anil from projections based on the planned

instal lat ion of  new or adi l i t ionat faci l i t ies,  i t  appears that,

al though rerycl ing of  paper wiI l  s igni f icant ly increase, waste
generation in general will probab 1y increase more rapidly than

recycl ing--at  least for the short  term. A reversal  of  th is t rend
might take place i f  an instal lat ion is completed for the separa-

t ion and sale of  l ight cornbust ibles as an inclustr iaL fuel .
Al though not extremely ef f ic ient in terms of mater ial  ut i l j_za-
t ion, th is faci l i ty would product ively ut i l ize a signi f icant
port ion of  the was tes .

A more complete description of pronr:ising future recycling

faci l , i t ies is presented the subsect ion ent i t . Ie i l  , 'Feasible Systems

and Concepts,"  Chapter 12, Volume I .

For the long term, the recycling potential appears very
hopeful  .  Because costs for energy ancl  v i rgin mater ials are

rapidly increasing, technological development programs are
rapiilly culminating in economically viable processes and systems.

PROCESSING FOR RECLAMATION AND REUSE

Col lect ion and transport ing of  wastes to a concentrat ion
point are of no val-ue to recycling if the materiaL cannot then be

economically processed into a comnodi ty with value to be used in

manufactur ing. The object ives of  processing are thus ei ther

direct salvage of a material or production of a new manufactured.
t - , . ' ^ *^e , , ^+  3
y f  ! / r v s s v  u .
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The essent ial  steps in processing are (1) separat ion,
(2) s iz ing, and (3) conversion. A1l  current techniques excepE

heat recovery and compost ing are essent ial ly adaptat j .ons of
exist ing technoJ.ogy from other industr ies--pr imari ly minerals
enr ichment,  food processing, chemical  processing, and pulp
and paper industr ies.J Serious problems--some as yer
unres ol-ved--have been encountered, in applying exist ing technol_
ogy to sol id wastes because of the heterogeneity of  sol id wastes,
the lack of  unique propert ies of  waste components,  and. the
diversi ty of  possible recovery methods.3

Serious def ic iencies were found in the avai lable Li terature
concerning performance and cost data for exi .st j .ng and developing
processes. The scarci ty of  operat ing faciU_t ies,  unrel iabi l i ty
and scarci ty of  data publ ished, and the proprtetary nature of
many techniques make i t  extremely di f f icul t  to der ive rel iable
data. The informat ion that was accumulated is presented in the
fol lowing subsect ions.

Separat ion Techniques

General .  The essent ial  qual i tat ive shortcoming of second_
ary mater ials is contaminat ion by unwanted substances. Separa_
t ion is therefore of  crucial  importance in mater iaLs recoverv.
I t  is also used in most energy recovery or other chemical_
conversion processes to remove sal-vageable mater ial  0r undesirable
contami nants .

separat ion techniques are adapted pr imariry f rom the minerals
enr ichnent industry.  Mechanical  separat ion is basecl  on var ious
propert ies of  wastes, such as magnet ic at t ract ion, part ic le s ize,
part ic le shape, speci f ic aravi ty,  or a combinat ion of  the laccer
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Source Separat ion. Separat ion at  the source is the most
common methoil now being used by the secondary material_s industry.
The American Paper Stock Inst i tute promotes source separat ion as
the only feasible means of recovery for high qual i ty paper stock.
Separat ion is usual ly ef fected by placing mater ials in special
bins which are of ten provided by the scrap processor.  Eff ic ient

separat ion of  resident ial  refuse is l imited to stacking and

bundl ing of  newspapers for col lect ion or del iver lz to service

clubs'  "recycl ing depots";  source separat ion of  other resident ial
r^tastes is cost ly and low in ef f ic iency.

Handpicking and Sort ing. As of  1968, handpicking and sort-
ing was the pr imary commercial  means of salvaging mater ials.3

I t  is employed at essent ial ly al l  compost ing plants and. at  some
incinerators to remove newspapers,  corrugated paper,  rags, metals,
g1ass, and plast ics and by paper stock dealers;  i t  is  expensive,

however, anil generally r.urs atis f actory due to a lack of qualj_uy
?

control .-  PubLished f igures indicate that one man can pick from
I/2 to 3/4 |uon per hour of newspapers and corrugated paper from
mixed municipal refuse on conveyors. " No information was founcl
on hanitpicking from conveyors of corrugalecl paper from industrial-
comnercial refuse, but the rate is expected to be over I  ton per
hour.

Magnetic Separation. Magnetic separation is the only
conunon mechanical means of separating materials. It can be
accompLished at incinerators, conpost plants. mil l ing pLants.
and lanclf i l ls. An Anerican Iron ancl Steel Inst i tute survey
inal icateal that an estimatecl 115,000 tons per year of ferrous
metals were salvaged from municipal refuse anil an estimateil
86.000 tons per year of capacity was scheduled to be instal led
Ln  1972-1973 . -
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Eff ic ient magnet ic separat ion requires pr ior shredi l ing and

size reduct ion to approximately 6 inches or less in order to

faci l i tate removal-  of  ferrous mater ials without entrapment of

contaminants .

High Intensi ty Magnet ism.

clear f rom colored glass at  the

tory in Col lege Park,  Maryland.

obtained.

This technique is used to separate

Bureau of Mines research labora-
'  No detai led informat ion was

Screening. Vibrat ing'  stat ionary,  ox rotat ing screens

have  been  u t i l i zed  to  e f fec t  s i ze  c lass i f i ca t i on .  Ve ry  ] i t t l e

informat j .on is avai lable on the success of  any screening methods

with sol j -d wastes, and no rel iable data were obtained dur ing

the course of the study. I t  is reported that compost plants at

Houston, Texas (now cl-osed),  and Altoona, Pennsylvania,  have

used vibrat ing scr""rrs.3 one equipment manufacturer reported

the clevelopment of a rotating screen that is apparently success-

ful  in the separat ion of  l ight combust ibles from shredcled refuse.

Flotat ion. Exist ing f lotat ion technology was developei l

by the mining industry for f inely div ided mater ial . r  The only

successful-  appJ. icat ion to waste separat ion is the Garret t  system

which reportedly removes over 99 plus percent clean glass by

f l -otat ion.

HeaW Media Separation. Heav!' media separation has been

primari ly used by the mining industrY. Appl icat ions for waste

ut i l izat ion have been developed by the Bureau of Mines.-

Some of the scrap metal dealers have reportedly developed heavy

media separators for removal of nonferrous scraP from car

shredders,
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Stoners.  Stoners seDarate mater ials on the basis of

speci f ic gravi ty.  part icfe s ize, and shape. They have been used.

pr imari ly for removal of  shel ls f rom nuts,  seed.s,  and grains,

but they have recently been used at compos t plants to remove

glass from the ccnpost.  
r  

Stoners apparent ly work wel l  wi th

uni form part ic les such as oel let ized compost.

Opt icaL Sort ing. Opt ical  sort ing was developed for the

agricul tural  and food processing industr ies and has recent ly

been appl ied to separat ing glass cul- let  by col-or at  Frankl in,

Ohio.  To date, i t  has not achieved suff ic ient accuracy for

appl i  cat ion .

Inert ia.L Separat ion. Al though

Europe, inert ia l  separat ion has not

app l i ed  i n  t he  Un i ted  S ta tes .3

reportedly successful-  in

yet been s uccess ful ly

Air  Separat ion. Air  separat ion has been ut i l ized for years

in the wood industry.  An air  separator has been instal led at

the Union Elect.r ic faci l i ty in St.  Louis ani l ,  i f  successful ,

could be used to prepare shre€lded refuse for use as an indus-

tr ia l  fuel- .

Black Cla$rson Hydrasposal and Fibreclaim systems. These

systems are based on pulp and paper technology. Sol id wastes

are pulpecl  and then f ibrous mater ial"s are reclaimed by special

f i l ter ing and screening. Bfack Clawson has a pl-ant in operat ion

at Frankl in,  Ohio,  and is planning two addit ional  plants.  The

products are paper pulp,  combust ible pu1p, ferrous metals.  and

reject mater ial  .

Corrugated Paper Separation by Spaceil Belts. Waste Rec lama-

t ion Corporat ion of  Los Angeles has developed a system of mech-

anical ly separat ing corrugated boxes from indus tr ia l -commercial
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refuse. The system consists of  a ser ies of  separate bel ts which
reportedly salvage 80 percent of  the corrugated paper in a load
and resul t  in a product that is 90 percent corrugated.. '

Siz ing Techniques

Mil l ing (shredding) is a means to ef fect  part icJ,e size
reduct ion and uni formity.  I t  is  used in waste disposal to

facilitate handling and to reduce the total vol_ ume for transport
and disposal.  Except for handpicking, i t  is  essent ial  to al l
current ly proposed reclamation techniques.

Mi l l ing is pr imari l -y an adaptat ion from the minerals enr ich-
ment ind.ustry. Hammermills are the most commonly used type

of equipment.  Other types of  basic equipment are crushers,
shears,  shred.ders and chippers,  rasp nr- i l1s,  drum pulver izers,
and wet pulpers ,  "

Besides costs and rel iabi l i ty,  the major aspects of  miLl ing
performance affect ing subsequent recovery processes are (L)

pa r t i c l e  s i ze ,  (2 )  pa r t i c l e  g rada t i on ,  and  (3 )  cond i t i on  o f
part ic les--such as balJ- ing of  t in cans which prevents det inning.

Convers ion Techniques

General  .  Conversion involves the chemical ,  b iological ,
or physical  processing of  waste components to produce new by-
products.-  Conversion t ,echniques that were invest j_gated include
( I )  compos t i ng ,  (2 )  hea t  recove ry ,  (3 )  py ro l ys i s ,  (4 )  hyd ro l ys i s ,
(5) biological-  conversion to protein,  (6) general  chemical
conversion, and (7) manufacture of  f iberboard.

Informat ion on conversion methods, equipment performance,

and, cost data was even more di f f icul t  to obtain than separat ion
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ancl milling data. Except for a few composting plants and conven-

t ional  incinerators with heat recovery,  there are no conmercial ly

operat ing conversion faci l i t ies involved in reclamation of

municipal refuse. In adilition, many companies with new methoils

and equipment prefer to sel l  a compl-ete i l isposal  service rather

than equiprnent or design services and consider performance and

cost data as traale secrets.

Compost ing. Compos t  is a hrmus-1ike mater ial  resul t ing

from t i le biological  stabi l izat ion of  the organic components of

sol id wastes.3 I t  is an excel lent mulch or soi l  condit ioner

and as such wi l l  (1) improve soi l  structure and workabi l i ty,  (2)

increase moisture-holding capaci ty,  (3) recluce leaching of

soluble inorganic ni t rogen, (4) increase resistance to compact ion

and. erosion, (5) increase phosphorus avai labi l i ty,  ancl  (6) in-

crease the buffer ing capaci ty of  the soi l .3 '  4 I t  i "  not a fert i l -

izer and contains only I  percent of  the major fert i l izer

nutr ients --ni  t rogen, phosphorus, and potassium.3

Most of the technical problems of compost production have

been resolved. The only technical  quest ions not adequately

resolved are the fol lowing: ( I )  most compost ing methods cannot

compost paper,  which must be removed; (2) plant uptake of toxic

metals f rom refuse and (3) incomplete destruct ion of  pathogens

and parasi tes from ran4r or improperly digested sewage sludge.

The essent ial  shortcoming of compost ing is l "ack of  aalequate

markets.  Al- though economical  for special ty farming, nurser ies,

and home gardening, compost (as weII  as other soi l  condit ioners)

is not economical  for general  agr icul ture.  Chemical  condit ioners

are far cheaper to purchase, t ransport ,  and app1y, and they yield

ent i rely sat isfactory resul ts.4 Eastern Oregon farmers indicate

that their  agr icul ture is basical- ly hydrophonic and soi l

condit ioners are not neecled except for wind erosion controf .
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The market for special ty farming, nurser ies,  and home gardening

is not very promising because of the strong compet i t ion from

(I)  bark,  (2) animal manure, (3) on-premj-se plant matter,  and

(4) peat rnoss. The total  U.S. consunpt ion of  peat moss ( the

major form of soi l  condit ioners) was approximately 600,000 tons

in 1966, '  which is equivalent to the compost produced by a

c i t y  o f  on l y  8001000  peop le .  t  I . ,  Cu l i f o rn ia ,  t he re  a re  enough  
,

steers to provide tr to bags of manure per year for every person. -

Local  suppLies of  bark are more than suff ic ient to supply the

need for soi l  condit ioner or mu1ch.

Heat Recovery .  Conoentt)onal  Incinev'at i .on ui th Stean

Generat ion. Convent ional  incinerat ion is conrmon in Europe and

has  been  u t i l i zed  i n  seve ra l  U .S .  l oca t i ons . -  Mos t  i nc ine ra to rs

require shredding pr ior to incinerat ion. Two except ions are the

Northwest Chicago incinerator and a faci l i ty proposed, but not

adopted, for Southern Oregon Col lege at Ashland. The steam that

is generated is used ei ther for heat ing or for efectr ical  gener-

at ion, but heat ing is far more economical  .  A nunber of  incinera-

tor plants in the United States sel l  steam at pr ices ranging

f ron  $0 .20  to  $0 .70  pe r  1 ,000  Pounds .  They  genera te  app rox ima te l y

3.4 pounds of steam per pound of refuse."  I t  j .s noted that

Paci f ic Power and t ight se11s heat ing steam for a minimum

high-use rate of  $1.21 per 1,000 pounds of steam in downtown

Port land. other locat ions for s igni f icant r .arkets for stean

are l imi led to inst i tut ions (hospi tals,  col leges '  etc.)  and

large industr ia l  steam users (pulp and paper mi l - ls) .  The

opportunities for deveJ.opment of such a market are lj.mited.

F7 'u1 td  Bed  Conbus l ;oz '  u i t h  Ga ,e  Tu rb ine  )pe t ' a t i on .  Combus t i on

and heat t ransfer in a f lu id bed is a ne$t concept being developed.

The hot gases from combustion are passed through a gas turbine

to generate power.  I t  is  reported that the prototype, the CPU

400 in Menl-o Park,  Cal i fornia,  has not yet proven economical  .
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Di "ec t  Hea t i , ng  d i t h  Vo? te i  Wd .s te  Hea t  Reco le r7  Un i t s .  The

Energex Company has a vortex firing waste heat recovery unit

that has been operat ing at  a veneer l ine in southern Oregon for

approximately 5 years.  The nost ser ious operat ing restr ict ions

on this uni t  are the requirements for extremely Low moisture

content and f ine part ic le s ize. The use of th is uni t  woul-d

require extensive refuse preparat ion pr ior to burning, thereby

increasing costs.

Supp lenen ta ry  FueL  in  Ea is t i ng  Bo i7 ,eys .  The  concep t  o f

this system is to f i re shredded refuse as a supplementary fuel-

in exist i -ng pulver ized coal  boi lers generat ing electr ic i ty.

Port land does not have coal- f i red electr ical  generators and

recent studies have revealed that rai l -haul  to Central ia,

Washington, where such boi lers exist ,  woufd be uneconomical  .

However,  a preferable al ternat ive does exist :  1oca1 industr ia l"

ut i l izat ion in hog fuel  boi lers.  This concept is descr ibed more

ful1y in Chapter 12, Volume T.

Pyrglysis.  Pyrolysis is a process of  destruct ive dist i l - la-

t ion in an atmosphere of  l imited or no >rygen. The resul t  is

a breakdown of the wastes into (1) a combust ible gas, (2) a heaw

oi l ,  and (3) a char of  carbon ancl  inerts.

One of the most interest ing projecls is the Garret t  Research

and Development operat ion. This process involves generat ion of

a  l ow-BTU o i l  ( 10 ,500  BTU/ lb  and  23  pe rcen t  by  we igh t ) ,  a  cha r

(9 ,000  BTU/1b  and  5  pe rcen t ) .  f e r rous  me ta l s  (7  pe rcen t ) ,  f i neJ -y

ground color mixecl  glass (6 percent) .  water (12 percent) ,  and

inert  residue (43 percent)  ,  The oi1 has a heat content equiva-

lent of  about 55 percent by weight of  fuel  oi l - .

Although approxj.mately half of the heat content of refuse

is Lost in the conversion to oi1,  th is resul- t ing fuel  is much



more val-uab1e as a fuel  than is raw refuse because i t  can be
stored, easi ly t ransported, and readi ly f i red (ei ther separately
or mixed with petroleum-based fuel_ oi ls)  in exist ing furnaces.
In v iew of the absence of Oregon suppl ies of  petroleum, this
factor could be signi f icant.  On the basis of  heat content,  i t

is  est imated that the year ly refuse of the four-county study
area woul-d produce oi1 with a heat content equivalent to 193,000
tons of  petroleum. Current project ions are that the Garret t
system rr i l l -  be rea y for implementat ion in L976.

Hydrolysis.  Hydrolysis of  cel lu lose, the major const i tuent
of refuse, to form glucose and fermentat ion of  the glucose to
produce ethyl  alcohol is one of the most interest ing and econom-
ical- l -y promising concepts yet developed for recovery of  sol id
wastes. "  Yet,  no current tests or projects are being conducted
based on this concept.

The hydrolysis of wood, known as the ',Madison Wood Sugar
Process" was accompl ished at^Madison, Wisconsin,  and Springf ie ld,
Oregon. dur ing World War f I .J The Springf ie l i l  p lant hydrolyzed
221 tons per day of  s awmi 1l_ waste and procluced 5O,OOO gal lons
o f  e thy l  a l coho l  a t  an  es t ima ted  cos t  o f  $0 .30  to  $0 .35  pe r

ga1lon (1947) .  "  Commercial  
^9rade 

ethyl  alcohol current ly
se1 ls  fo r  $0 .52  pe r  ga l l on .  J

Product ion of  ethyl  alcohol

ica1, in comparison with disposal

l ikely to y iel i t  prof i t .  J 
Georgia

operat inq a wood waste hydrolysis

appears to be not onJ-y econom-

of organic waste, but even

Pacif ic is reported to be

plant in Everett ,  Washington.

Biol-ogical  convers ion to protein.  BiologicaL conversion
of refuse to animal feed protein,  ei ther direct ly or af ter
in i t ia l  hydrolysis to glucose, is being examinedl and tested
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but is not yet at  the demonstrat ion plant stage. Boise Cascad.e

is ferment ing spent sul f j -de l iquors to produce protein in Salem.

General  Chemical  Conversion. Chemical  conversion of

refuse to usable products is not

analysis has been done and some

been conducted. '

yet  feasible,  al though some

laboratory experiments have

Manufacture of  Fiberboard. Both indus try and researchers

have been examining the possibi l i t ies of  manufactur j -ng board

from refuse or other cel lu lose waste. Dr.  Chen Poo at the

Universi ty of  I l l inois has conducted extensive experiments.

Tufboaral of Hooal River, Oregon, has reportedly developed a proc-

ess for making one-way shipping paf lets f rom h/aste pulp sluatges,

paper stock, and other celLulose mater ial ,  and is current ly mod-

i fy ing a plant for th is process.

TRANSPORTAT]ON OF SECONDARY MATERTALS

Genera l

Transportat ion is a major cost factor for the seconclary

materials industry antl generally J.imits markets to the immediate

geographical  area. Almost al l  secondary nater ials are therefore

ut i l ized within 500 rni les of  I 'here they are salvagei l ,  a l though

high-value mater ials may be shipped up to I ,000 mi les and some-

1ow-va1ue mater ials may onl-y be shippei l  a maximum of 75 mi les. '

To recluce transportation costs, the seconilary materials

dealer usual ly accumulates suff ic ient mater ials to qual i fy for

the Lowest possible comrnercial  carr ier rate.  whenever possible,

waste mater ials are shipped "back-haul"  as part  of  the round

tr ip where the vehicle would otherwise return empty.
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Types of Transportat ion

The  p r i oa te  pasaenge?  ueh i . c le  i s  mos t  common ly  used  fo r
household recycleables with mater ials being carr ied as part  of

another t r ip or a short  direct  t r ip to a nearby depot.  A recent

survey at  a Port l -and depot indicated that 73 percent of  the

part ic ipants quest ioned c ame from less than L mi le away and

carr ied an average l -oad of 70 pounds.

Trre companA-oaned truck is probably the most conmon means

of shipment for most secondary mater ial-s,  except for metals which

are normal ly shipped by raiL.  The most ser ious problem v/ i th

rai l  shj-pment is the lack of  gondola cars.  Barge shipment is
not extensively used Ioca1ly for secondary mater ials because

most mater ials are not qenerated in suff ic ient ly large quant i t ies

and loading and unloading are so expensive in relat ion to move-

ment.  Loading costs for ocean shj-pping are also higih,  but move-

ment costs are so low that export  costs are rel_at ively compet i t ive
with rai l  shipment.  Except for large scrap steel  shipments.
essent ial ly al1 secondary mater ials shipped overseas are in

contai  ners .

Cos ts

Since costs are such an important part  of  secondary mate-

r ia ls market economics, connnercial  f reight rates can be expected

to be an i tem of considerable controversy. Al though. the scrap

metal-  industry is ad.amant about f reight discr iminat ion against
secondary mater ials.  no slat i_st ics were found (dur ing a rather
cursory search) to substant iate any discr iminat ion on the basis

of costs to the carr ier.  Virgin i ron ore is shipped much cheaper

than scrap i ron, but i ron ore is generated regular ly,  in immense
quant i t ies,  and at one point  whi le scrap i ron is generated in

smal l  quant i t ies at  di f fuse locat ions.
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COR-MET calcuLations indicate that typica] compactor trucks
colLect urban resident ial_ refuse for about $21 per ton and haul
i t  f o r  abou t  90 .15  to  90 .20  pe r  t on -m i  1e  (each  way ) .  The  cos t
of  separate col l -ect ion of  recycleables, der ivei l  for  the City of
Los Angeles as a Funct ion of  pouncls per col lect ion point ,  are
given in Table H-9. Typicat caLculatei l  haul  costs by agency-
ownecl vehicLes are given in Table H-10, Commerciaj_ carr ier
rates for var ious second.ary mater ials to selected alest inat ions
are given in Table H-11. rypical  energy costs for i .nterci ty
frej .ght t ransport  are l isted in Table H-12.
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T a b l e  H - 9

COST OF SEPARATE COLLECTION OF RECYCLABLES

P ^ t l n d  e  h a F

co l lec t ion  po in t
co l lec t i .on

cos t  per  ton ,  I

2 0

4 0

6 0

B O

1 0 0
. r20

1 4  0

r60

2 4 , 7 0

r 9 . 0 0

1 5 . 9 0

1 4 . 1 0

r 3 . 2 0

1 2 . 2 0

1 r . 6 0

1 r . 1 0

Source  !  Sacramento  County ,
DFn;r rf man | .\ f Public
Works ,  r rSo l id  Waste
Rec lamat ion  Study .
P h a s e I & I I , n 1 9 7 3 .

Table H-10

TYPICAL TRANSPORTATION COSTS
USING AGENCY-OWNED VEHICLES

C/ton-nile

Mode, conditions
5 m l .  .

nph
m i . ,  5 0  m i . ,  7 5
mph 50 mph 50

Drop boxes :  45-cy  box ,
a t  250 lb /cy ,  5 .5  ton
load

Dlop boxes :  ?o-cy  box ,
s tee l ,  -Ls- ton  load

Trac tor - t ra i le r :  f la t
bed,  23- ton  load,  ba l -ee

t l r . ^ + ^ r - + r . i  1  o ' .  4  q - ^ ! '

trai. Ier, 15-ton 1oad,
compacted

5 . 0

3 . 0

3 . 0

One-i. /ay dislance, average speed.
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T a b l e  H - l l

TYPICAL COMMERCIAI FREIGHT RATES FOR SECONDARY MATE RTAI,S
FROM PORTLAND

]4ateli iL Destination ltode

Minimum
Estirated quanticy

cost, $/ton foE shipping

c lass  cu l l e t

Shreddeal !efuse

Chipped rubber

Baled steel

Loose steeL

Baled paper

Waste oil

BaLed rags

Port land area

Port land area

Portlanal area

,fapan

Port land area

Port land area

Mcl ' l innvi l Ie.
Oregon

Seatt le

Seatt le

itapan

Pgrtland anal
s-ni le area

Vancouvert
t{ashingLon

ALbany, oregon

Seatt le

san franclsco

Vancouver,
Washington

Albany. Oregon

Seatt le

San Franci.gco

,fapan

Tacoma

Sea t t l e

Seattl.e/?acorna

Port land area

San Francisco,/
Sacramento

Truck

Truck

Truck

sh ip

Truck

RaiI
gondola

Rail
gondola

Rai I

RaiI

Truck

Truck

fruck

Trqck

Truck

Rail

Reil

Rail

Rail

Ship

Tanker
cruck

Tanker
truck

I<a t.l
tanker
ca!

Tanker
truck

Rai l

NA

NA

5 . 2 4

0 . 8 0 -

3  , 0 0

5 . 8 0

6 . 4 0

2 2 . O 0

3 . 4 0

8  , 2 0

1 5 . 2 0

3 0 .  0 0

4 , 4 0

4 . 2 0

7 . 0 0

1 6 .  8 0

3 1 .  0 0 -
3 6 . 0 0

9 . 7 0

t 1 . 3 0

5  , 2 0

NA

2 0 . 4 0

20 tons

60 tons

40 tons

50 tons

20 tong

20 tons

20 tons

I0 tons

20 tona

20 tona

35 tona

40 tons

23 tona

25 tons

25 tons

56 tons

20 tons

NA

NA

NA = Not avai labl i .

Source: Port land Freight Traff ic Associat ion.
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Tab l-e

ENERGY COSTS OF TR.1NS PORTAT I ON

l lode Ton-mi  l cs /ga1,  BTu/ ton- rn i  1e

Pipe l  ine

Waterways

Rai l roads

Trucks

Airways

Passenger  cars

3 0 0 . 0

2 5 0 . 0

2 0 0 . 0

5 8 . 0

3  . ' l

0 . 5

4 5 0

5 4  0

6 8  0

2  , 3 4 0
3 7 , 0 0 0

2 7  3  , 0 0 0

S o u r c e : and Insu la r
"Conserva t ion

CoFmittee on fnterior
A f f a i r s ,  U .  S .  S e n a t e ,
o f  E n e r g y . '  1 9 7 2 .
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Appendix I

SECONDARY MATERIALS MARKETS

FERROUS METALS

General

Ferrous metals constitute approxirnately 7 percent of

municipal sol id waste. The average household discards 0.57

pound of ferrous metals per day--most of which is tin cans-

The three major sectors of the iron and steel industry

are: (1) the integrated steel comPanies that convert iron ore

to pig iron in bLast furnaces, convert pig iron into steel in

steel furnaces, and process steel into intermediate steel prod-

ucts in rol l ing mil ls; (2) steel proi lucers that produce steel

and intermediate steel products from purchaseil pig iron and

scrapi and (3) iron and steel foundries that produce iron and

steel castings by melt ing pig iron and scraP iron and steel. l

Other sectors of the industry are: (1) the mines; (2) fabri-

cators and manufacturers that process and convert steel into

proclucts; anct (3) scrap iron and steel junkmen, dealers, proc-

essors, ani l  brokers that salvaqe' processr ani l  sel l  both

"prompt inilustrial " ancl "obsolete" (Post consumer) scrap.

National Recycling

Total U.S. ferrous inputs in 1967 were 86 mil l ion tons

of iron ore. 10 mil l ion tons net imports. and 29 mil l ion tons

salvaged from obsolete scrap. output was 106 mil l ion tons of

product to consumers, I  mil l ion tons of scrap export,  and 1l

mil l ion tons lost in processing. In actdit ion, 64 mil l ion tons

of "home " and prompt inClustrial scrap circulateil within the

system. The rate of total scrap use' inclui l ing export,  to total
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ferrous use was 52 percent. l  ,hu rate of obsolete scrap sa1-
vaged to the estimateil "available" obsolete scrap was between
43 ancl 56 percent. The estimated "possible" recovery rate of
obsolete scrap was from 65 to 85 percent. l

The tunerican Iron and Steel Institute estimates that the
annual U.S. recovery of t inplate from nunicipal refuse is
1601000 tons  and tha t  an  add i t ion  120,000 tons  per  year  w i l l
be recovered by new faci l i t ies planned to start operation in
1972-L973. Some of the 28 municipal i . t ies l isted as recovering
ferrous metals, however, are not in real i ty actual ly recovering
ferrous scrap. The scrap being recovered is primari ly used. as
copper precipitate iron although some is reportedly useil for
steelnaking.

Existing Local Recygling

The follol.ring data were obtained on the total quantities
of ferrous metals salvaged or processed local ly. port of
Port land export stat ist ics inClicate that steel scrap exports
were  2 I2 f000 tons  ln  1972 and 290,000 tons  fo r  the  f i rs t  I
rnonths of 1973. Local annual scrap use is est inated to vary
from I00,000 to over 2001000 tons i lepending on economic concl i-
t ions .

Est imated sources of  scrac are as fol lows:

Shredded automobiles

Shredded appliances

Ship dismantling

Inclustr ia l  scrap and
shipment into area

Tons/yr

50 ,000

f .000

120 ,000

20 ,000
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The pr imary 1ocal  market is the export  market '  I t  is

expected that th is market wi l l  be reduced by recent exPort

restr ict ions. Schnitzer Industr ies and Zidel l  Inc.  process the

major i ty of  the scrap steel  handl-ed in Port land and export  to

Japan, Korea, and Taiwan in company-owned or chartered bulk

scrap ships. The scrap is melted there, fabr icated iuto struc--

turaL steel  or pipe, and shipped back to the United States.

The demand in Japan is reporteally so high now, however' that

reinforcing steel  is sel l ing for twice what i t  was del ivered for

to the United States 2 years ago and some may be sold.  overseas.

A secondary local market is Oregon Steel MiIf where ferrous

scrap is used in their  Front Avenue and Rivergate plants,

Cascad.e steel  Rol l - ing Mi l l 's  McMinnvi  l le plant and the numerous

local foundries use the remainiler. Much of the material the

founi l r ies use, however,  is high grade prompt industr ia l  scrap,

such as stainless steel ,  some of which is shipped in f rom the

Midwest and Eas t .

A small- quanti ty of t inplate from local can companies is

shipped to detinners in Utah and from there to the copper mines

in the Southwes t.

Two of the tractitional prob lem scrap materials --j unked

autos and. appliances--have an adeguate market at the Schnitzer

fndustr ies shredder in Northwest Port land. Car boi l ies br ing

$12 to $15 per ton and appl iances br ing $8 to $12 per ton

stripped or approximately $3 per ton if the motors and pulleys

are not stripped. Although there are s ome nuisance problems

from abandonecl automobiles and. j unked appliances on private

property, the market for autos is generally adequate to bring

junkeit cars in from as far away as eastern Olegon.
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Mater ials without adequate markets are: buckets,  banding,

wire,  t in cans, metal  turnings and nonreturnable barrels.

Potent ial  for Increased Recycl ing. The pr imary factor

affect ing loca1 markets is the change in scrap use by Oregon

Steel  Mi1I.  This company is switching to pel let ized i ron ore

wh ich  i s  apparen t l y  eas ie r  t o  hand te ,  me ta lLu rg i ca I l y  supe r io r ,

and in todayrs market,  cheaper than scrap. Al though the company

wi l l  cont inue to use some scrap in chargj-ng i ts furances, i ts

total  consumption is expected to decrease. Cascade Steel  Rol l ing

Mil- Is i -n McMinnviLle uses scrap exclusively and has purchased

some scrap from the Port land area. The company staf f  projects

an increase in scrap use but th is is not expected to of fset the

d.ecreased usage by Oregon Steel-  Mi- l " l -s.  overal l  the use of scrap

by foundries wi l l  prob ab ly remain constant.

The market for most grades of ferrous scrap were found

to be reLat ively high. For the moment at  least,  the problem

appears to be lack of  adequate supply and excessively high

scrap pr ices which has caused economic problems for 1ocaI scrap

users.  Current pr ices for scrap are as high as $80 per ton

for "nurnber 1 prepared. "  The unstabfe market pr ice and f luc-

tuat ing avai labi l i ty form the basis for the steel  industryrs

view of scrap as an undependable and undesj-rable input mater ial .

There is a need. to stabi l ize scrap markets to prevent

wide f luctuat ions in scrap pr ices, for i t  is  these f luctuat ions

that prevent a high rate of  scrap ut i l izat ion except dur ing

the very highest markets.  The federal  restr ict j .ons on exports

a re  i n tended  to  s tab i l i ze  l oca1  sc rap  p r i ces .  Th i s  i s  a t

best a short  term remedy, and is disrupt ive of  exist ing busi-

ness patterns. Apparent ly,  the federal  governmentrs pol icy in

the sale of  surpLus ships for dismant l ing is to stabi l ize scrap

prj-ces as ship sales are at  the l in i t  of  local  processors'

capaci ty to dismant le.  Generators of  scrap metaf ani l  processors
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also tend to level out price f luctuations as much scrap is

stockpileil during low markets and sold during high markets.
Another possible means to stabif ize lhe scrap market is to
provide aitditional steacly sources of high grade scrap. Even
though this would initially ilisplace marginal grades of scrap,
it would increase use of these marginal gracles over the long run
by creating a larger scrap-orientecl rnarket.

The single largest untappecl ferrous scrap source is the
tin can and miscellaneous scrap in municipal refuse. If re-
covered, this woul-d represent a significant increase in local
scrap supplies and woulcl practically eliminate v/aste of ferrous
metals within the study area. An average of 350,000 tons of
scrap processed in Portland annually would represent a 20 per-

cent increase in supplv.

As indicated in the review of current recycling projects

and existing equipment ancl techniques for processing solid

wastes, i t  is  technicaLly feasible to separate pract ical ly al l

ferrous metals f rom rnunicipal  refuse i . f  the refuse ia shtedded.

Although none of the ferrous separatj-on facilities visited

during this stuily were operating at full capacity and relia-

bi l i ty.  i t  is  bel ievei l  that an acceptable operat ion could be

constructed with a minimum of equipment testinq and investment.

The markets for municipal ferrous salvage have been

limited because of the high proportion of tinplate. Tinplate

has traditionally been unacceptable for steelmaking unless it

is detinned. During WorLd War II tin cans from resj-dences were

detinned but food residue and labels had to be removed by the

homeowner. I\,larkets have developecl f or tin cans f rom municipal

refuse as precipitatj-on iron in copper mines in the Southwest.

ALso, there is a limiteil market for undetinned. cans in steel

furnaces although a great deal of industry resistance to the

use  o f  t i n  cans  s t i l l  ex i s t s .
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titerature references and initial conversations trith peopl_e

in the scrap metals industry and steel can manufacturers indi-

cateil that markets for nunicipal ferrous salvage were excellent
with a projected pr ice of  $20 per ton. In answer to corres-
pondence, however. one major detinner who had been promoting

the economic benef i ts of  can recovery quoted a pr ice only 93.60
per ton over the minimurn freight cost for shipment, ALthough

this is probably sufficient to give an adequate return on the
investment for ferrous separation equiprnent on1y, it would con-
tr ibute l i t t le to the overal l  costs of  mi l l ing. A major scrap
processor who hail earlier been optimistic respondecl--after a
detailed analysis--that there was no market for salvaged muni-
cipal  ferrous scrap. Al though most other scrap processors

expressed an interest, none vrere interested in further investi-
gation until material would be available for examination.

A major effort was subsequently undertaken to find adequate
markets for municipal ferrous salvage. Contacts regarding pos-

sible interest in the purchase of port land, 's ferrous salvage were

macle with the local steel mills ancl foundries; Bethlehem Steel
in Seatt let  loca1 scrap processors and export  brokers;  the trade
associat ions of  Japan, Korea, Taiwan, and Singaporei  the port

of  Port landt and the processors using copper precipi tate t in-
plate.  In addi t ion, several  U.S. det inners were contacted
about the possible instal lat ion of  a det inning faci l i ty in

Port land .

Both local  steel  mi1ls expressed an interest in salvaged
municipal ferrous scrap for clirect charging into their furnaces
but were unable to make any commitment or und.ertake any investi-
gation. Bethlehem Steel is committed to utilize up to 3 percent

tin cans without iletinning, and a representative stateil that the
prlce woulal probably be $20 to $25 per ton. The quantity used.,
however,  would not be signi f icant in relat ion to the scrap
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available from Portlancl. The local foundries generally use

high grade scrap, and more often high alloy scrap. and could
not use signi f icant quant i t ies of  1os/ grade scrap.

Vulcan Mater iaLs, one of the largest U.S. det inners,

recently indicated an interest in cliscussing construction of
a detinning facility in portland. On the basis of the salvage
from the study area refuse alone, there would be sufficient tin-
plate to support a cletinning facility. Moreover, the availabLe
salvage from the major Willamette Valley communities and the
many Oregon fooil canners would probably double this quantity.

A representative of Vulcan indicated that detinned tinplate

sells for a slight premium over r,number I heavy melting scrap",

the highest grade of mild steel scrap. They r,rere interested

in a contract to purchase municipal ferrous salvage either at
a price fixed a certain amount below the quoted Seattle price

for number t heavy melting scrapf or, if a firm price and
quantity corunitment woulcl be obtainable from the Iocal steel
mi l ls.  at  a f ixed pr ice. Al though an expl ic i t  project ion of
probable price received was not mad,e, it was indicateal that

uncler current market conilitions the price would be considerably
higher than $20 per ton.

Potential for Increased Recycling

Construction of a local detinning facility is considered

to be the optimum solution to the probleru of a lack of adequate
markets for municipal ferrous salvage. Such a faciLity not only

woulil return the rnet,al to its original use but also would.
probably result in the highest return on investment, increase
local employment i stabilize local markets for ferrous scrap, and
aid the local steel mill industry by proviiling a guaranteed

supply of  mater ial  at  more or less guaranteed. pr ices.
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Suggested Action

The Metropol i tan Service Distr ict  shoulcl  cont inue dis-
cussj-ons r^rith representatives of the detinning industry
regarding construct ion of  a det inning faci l i ty in Port land.

The Metropol i tan Service DisLr ict  shoul-d incorporate
magnet ic separat ion equipment in al l  miL l ing-trans fer
stat ion designs.

The Metropol i tan Service Distr ict  should sel-ect a refuse
mil l  that wi l - l  not bal l  or crumple t in cans in the mi lL-
i ng  p rocess .

The Department of Environrnental Quality should discourage
the use of aluminum l ids on steel  cans, due to the di f -
f icul ty of  det inning these composite containers.

The Department of Environmental Quality should require
al- l  metal  barrels to be a minimum thickness of  18 gauge
to discourage the use of one-way barrels.

NONFERROUS METALS

Gene ral

Nonferrous metals constitute approximately 2 percent of

the stualy area refuse, which is unexpectedly high in view of

the smalf  nurnber of  aluminum can6. '  Most of  the metal  was

aluminum and the remainder \^ras copper, zinc, 1ead, tin, anil

the compounds bronze and brass. The exot ic and precious non-

ferrous metal-s such as nickel ,  cobalt ,  chromium, go1d, and

si lver occur onl-y in minute quant i t ies ani l  then usual ly in

combinat ion with other mater ials or as al lovs.

Nat ional  Recycl ing

Nonferrous metals have a fair ly high recovery rate.  Pre-

cise quant i t ies were not determined. Most recovery ef forts
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are pr imari ly of  industr ia l  process and fabr icat ion waste and

are not of  major concern of  the municipal  sol id waste manage-

ment system. The most publ ic izei l  recycl ing ef fort  of  nonferrous

metals is the aluminum can recovery programs in a few large

ci t ies,  Most of  + 'he mater ial ,  ho$rever,  is recovered as part

of  the tracl i t ional  secondarv mater ials industrv 's ef forts,

Exist ing Local Recycl ing

One  indus t r y  sou rce  es t ima tes  tha t  f rom 12 r000  to  18 ,000

tons of  nonferrous metal"s are processed in PortLand annual1y.

An estimated 80 percent of this material is exported--primari ly

to Japan and Korea plus some to Europe. The rest is shipped

elsewhere in the United Statesr vetf '  I i t t le is used local ly.

An in-depth survey rrras not made of local nonferrous found-

ries but conversations with nonferrous scrap processors indicateil

there is l i t t le local  use.

Scrag aLuni.num Ls resmelted in secondary smefters.  Thus,

although there are two nearby aluminum smelters, the nearest

markets for scrap aluninum are the two secondary smelters in

Seatt le.  Most of  the aluminum salvaqeal is bel ieved to be

exportecl.

Scrap coppez, is one of the major nonferrous metals handled

local ly,  The nearest smelter j .s in Tacoma, Washington. At

times, however, the aLrxrinum snelters use copper scrap when making

alloy aluminum. Most of the copper salvag,ed is from wiring and

from electrical motor windings .

The very little zine |-}eaE is salvagecl locally goes to

Torrance, cal i fornia,  or for e)q)ort .

r -9



National  Lead (Morr is P. Kird & Son) in Port l -and was unt i l

Augus t  1973 a major reclaimer of  I ,ead and processed 7r000 to

10,000 tons per year.  Their  pr imary product ion was battery

plates which supplied two of the three major local battery

companies. They al-so made low t in-base lead a11oy, lead shot,

boat kee1s, and sheet lead for noise and radiat ion insulat ion.

Now, their  onJ-y product ion is lead oxide. Apparent ly,  they

closecl down j-n order to consolidate operations in L,os Angeles

and because of air  pol lut ion problerns 1oca11y. The nearest

smelter is Quemetco in Seatt le.  Nat ional  Lead st i l l  col l -ects

lead,,  however,  and ships i t  to L,os Angeles for resmelt ing.

The nearest det inner is M & T ChemicaL in Seatt le.  This

comp any iloes take s ome tinplate from Portland but it is entirely

process waste and no municipaL t in cans.

Al though some brass is used by loca1 foundries,  most of  i t

reportedly shipped to San Francisco, IJos Angeles, and Chicago,

exported .

Potent ial-  for hcreased Recycl ing

Most recovery of nonferrous metals is from inilustrial idaste

and is done by dismantling and hanilpicking. The nonferrous

salvage from automobi le scrap shredcl ing is sent to Oakland,

CaJ- i fornia,  where Schnitzer Industr ies has a hear4y media

separator.  No other informat ion was avai lable on this operat ion.

I t  appears that local  recycl ing wi l l -  cont inue at exist ing leve1s.

In the course of the l i terature review, no informat ion was

found on equipment that sat isfactor i ly separatei l  nonferrous

metals f rom combined municipal  refuse. At any t ime, however,

equipment and techniques may be devel-oped that can satisfactorily

1 S
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separate the nonferrous nretaLs from municipal refuse. Unti l
that t ime the nonferrous port ion of refuse wil l  be of l i t tLe
value and the potentiaf for increased recycl ing is very 1ow.

AJ-though the proportion of nonferrous metal"s in municipal

refuse is relat ively high, no reasonable means was found to re-

cover this materi al or to further recluce the quantity clisposed,

Ttre most important factor preventing a higher rate of disposal.

is the Bottl-e BilL which effectively limits the use of ah:mi num

cans and ensures that those used are recovered.

TEXTILE WASTE

General

The l-968 per-capi- ta consunpt ion of  text i les was 57.4 pounds,

composed of 40 percent c lothing, 30 percent furnishing, 11 per-

cent other consumer items, and 18 percent i-ndustrial use such as

t i re carcasses and seat upholstery.  h adi l i t ion, an est imated

5.3 pounds per capi ta of  text i le nr i  11 waste was usecl  as export f

in paper and boari l  p lants,  or as stuf f ings. The f ibers used

in text i le were 46 percent synthet i -cs,  35 percent cotton, 4
percent woo1, and. 15 percent other mater ial  . r

Nat ional  Recycl ing

In addit ion to the text i le mi l l  waste ut i l izat ion, 1.5
pounds per capi ta of  text iLes were obtained from the apparel
manufacturers,  and from 7.8 to 18.6 pounds per capi ta of  usecl
c lothing and furnishing text i les were col lected by char i table

agencies.* These agencies sol i l  about 45 percent as used. c loth-
ing ancl  the remaj-ncler as rags to secondary text i le dealers.
The secondary text i les industry sold only about 5.3 pounds

I - I I



per capi ta and. dj-scarded the remainder as unusable.  The rate

of recycl ing, including export  and reuse, of  c lothing and fabr ic

furnishings discarded (or given to char i table organizat ions) is

approximately 21 to 48 percent.  The rate of  recycl- ing, _ exclud-

ing reuse, of  af l  text iLes was approximately 5 percent.r

The f inal

wiping cloths,

and 4 percent

disposi t ion of  text i les recyclei l  was 28 percent

44 percent paper ancl  boarcl ,  24 percent export '
. 1reproces s J.ng .

Exist ing Local Recycl ing

Text i les compose approximately 2 percent of  resident ial

refuse, 1 percent of  commercial  refuse, and less than I  percent

of industr j .a l  refuse. This is approximately 27 pounds per

capita per year.  An est imated 3,000 tons per year of  rags are

salvaged in Port lanalr  or an average of 6.3 pounds per capi ta.

The apparent rec,ycl ing rate is therefore 19 percent of  the

avai lable waste and 1I percent of  total  theoret ical  consunpt ion.

Port land has a large text i le and apparel  indus try whlch

includes three rnajor nat ional  brands (White Stag, Jantzen, and

Pendleton Woolen l , t i l ls) .  These f i rms generate a large quant i ty

of scrap text i les,  much of which is reprocessed. or ut i l ized as

stuf f ings. Most synthet ic mater ials.  inclucl ing blends with a

large port ion of  synthet ic,  are discar i lecl ,

Most salvage of text i les is done by local  char i table or-

ganizat ions. coocl \^/ i11, Salvat ion Army, Volunteers of  America'

and st .  Vincent de Paul-  obtain most of  the text i les as rejects

from their  c lothing col lect ions. This mater ial  is sold ei ther

to the tocal  wipinq cfoth manufacturer--Pioneer Ster i l ized

Wiping Cloth--or shippecl  to Seatt le or Cal i fornia.  The pr ice

pa id  by  the  w ip ing  c lo th  manu fac tu re r  i s  f rom $0 .02  to  $0 .04
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per pound. The manufacturer grailes the material, washes, and.

steri l izes i t ,  cuts off buttons and seams and cuts Eo size,

then packages by color and type in 25- and 50-pound cartons and

selLs to local industry. Much of the material is unusable,

hovrever, or of such low value that the price paid does not cover

handling but is cheaper than disposal . Much of the low value

material is used by Voleny Roofing Co. to manufacture roofing

paper.

Potential for Increasei l  Recycl ing

There is a lot of competition from disposable cloth and

paper wipers, but the demand for quality wiping cloths exceeds

the supply. The problem is the vast guanti ty of synthetic

material for which no ad.equate markets are known to exist.

A brief survey of paper and board plants inilicated that

there was no local market for rags with eittrer industry.

Suggested Action

I The Port of Portland should inventory the foreign
markets for synthetic text i les.

. The oregon State university Forest Products Laboratory
should research the possibi l i ty of using synthetic
textiles in particle board.

. The Department of Environmental .Quality should encourage
the local roofing paper mil1s to ut i l ize synthetic
text iLes in their proi luct.
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WASTE OIL

General

The National- Petrolerm News magazine inclicates that the
1966 U.S. petroleum ref inery proi luct ion was l_85 bi l l ion gal lons
and that the proi lucts qrere 85.5 percent fuels,  I  percent lubr i -
cants,  and 13.5 percent asphalt ,  waxes, or miscel laneous chem-
ica1s. The 2.06 bi l l ion gal lons of  l r rbr icants were one-third
ini lus tr ia l"  Iubr icants (hydraul ic f1uid,  gear oi I ,  cut t ing oi l ,
etc.)  anal  two-thirds engine (crankcase) lubr icants.  Average
annual per-capita consunption was therefore Z gallons of crank-
case oi l  and 3.5 gal lons of  industr ia l  lubr icat inq oi I .

Major sources of  waste oi ls are oi ly ship bi lge water,  con-
taminated fueIs,  fuel  oi1 s ludges, and used or contaminated 1ub-
r icat ing oi1.  These oi ls are reclaimed and burned as fuel ,  used
as road, oi1.  Iegal ly or i l legal1y disposed, or-- in the case of
lubr icat ing oi  1s --re-ref ined and reused.

Nat ional  Recycl ing

The Association of Petroleum Re-Refiners esti_mates that
annual U.S. lubr icat ing oi1 drainage is over 1 bi l l ion gal lons
(5 gal lons per capi ta),  of  which only 25 percent j .s ut i t  ized.3
Ttr  e Associat ion also est imates that 120 mi l l ion gal lons of
lubr icat ingi  oi1 is re-ref ined. No stat ist ics were avai  labl_e
on  u t i l i za t i on  o f  was te  fue l  o i1s .

Exist inq Local Recvcl_inq

Local waste oil inclus try people inilicate that typical
annual waste crankcase oi1 col lect ion is 1 ga11on per capi ta.
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During Lhe course of the study one waste oil reclaimer stated
that the quantities available anil markets for vraste oi1 in
Portl-and were "very confused.. " Although the quantity re-refined
is beLieved to be reasonably accurate, i t  was not possible to
obtain adequate stat ist ics on col lect ion of oi1 ,  use of oi l  on
road.s, and especial ly on disposal ,  either legal or i l legal.
Some organizations were very reluctant to discuss disposal or
road oi l  ut. i l izat ion -

Based on federal lubricating oil excise tax recej_pts and
state motor vehicle registrat ions, 1971 crankcase oi l  sales
for highway vehicles were 10.8 mil-Iion gallons for Oregon ancl
4.5 mi l l ion gal lons for the study area. A survey of  port lani l -

based waste oi-I collectors indicated that their annual state-
wide col lect ions were 2.2 miLl ion gal lons of  crankcase and.
industr ia l  lubr icat ing oi l  and 1.6 mi l l ion gal lons of  contam-
inated fuel  oi l  and fuel  oi I  s ludges. Over 2 mi l l ion gal lons

of lubricating oil are re-refined in portland and the remainder
is used as road oi1 in the study area and nearby nat ional  forests.

Very l i t t le waste oi l  is  burned as fuel  in port land. Much of
the crankcase oil is never handletl by waste oil collectors but
is used by farmers anCl other rural property owners as road oil .
Some highly contami.nated oils and the sludges from the re-
refineries are ilisposed on roails and in pits in eastern Oregon
ancl Washington.

Waste oi l  col lectors charge $0,05 per gal lon for a minimum
50- or l00-gal lon pickup of crankcase and inclustr ia l  lubr icat ing
o i l ,  and  they  rece i ve  $0 .01  to  90 .02  pe r  ga l l on  fo r  de l i ve ry
to the re-refinery. The re-refinery removes carbon, r,fater, and
other contaminants and seLls the oi l  to a jobber.  The jobbers

make a1l types of indust.rial and automotive lubricating oi1 from
t.he same base stock by blending in new oil to change viscosity
and additives to irnprove performance, or to make alifferent
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types of industr ial lubricating oiJ..

and marketedl through wholesalers.

fhe oi1 is then packaged

Most re-ref ined oi f  is sold under pr ivate labels or 1oca1

labels within Oregon and does not have to be marked tre-ref ined."

Although one jobber reporteilly sells re-refined nondetergent

oi1 for $0.45 a gal lon (bulk purchase),  only one of eight re-

tailers contacted stateCl that they sold re-refined oil and it

was marked at 60 percent of  the cheapest new oi1 pr ice. One

re-ref iner stateCl that he would do custom batch runs of  2r7O0
ga11on minimum and that the price would be about 90.30 per

gal lon to re-ref ine anct $0.20 or more per gal lon for addi t ives

and blending, depencling upon the requirements.

The quality problem of re-refined oi1 is not the quality

of the re-refinetl base stock (which is equal to, or better

than, new oi l )  but rather:  ( l )  custoner discr iminat ion, (2)

poor qual i ty work by some re-ref ined oi1 blenders,  and (3) an

absence of performance standards for lubr icat ing oi ls.  The
key to the problem is lack of adequate performance stanclards.
Most lubr icat ing oi ls are retai led on the basis of  advert is ing
claims, not on performance cr i ter ia.  The smal l  1oca1 re-ref inecl

oil jobber cannot compet,e with the major oil companies in ad-

vert is ing. The mi l i tary services reportedly prohibi t  use of

re-ref ined oi l  even though i t  can meet their  speci f icat ions.

Test ing required by some speci f icat ionsf al though no problem

to major oi1 companies, is an excessive burden on local-  re-

ref iners.

In addit ion to the di f f icul t ies in market ing, the re-ref iners

have a problern with pol lut ion control  standards. A re-ref iner

in Salem was forced out of  business by pol lut ion control  re-
quirements.  The two remaining re-ref iner ies in Oregon st i l l

have some problems meeting standards, especially in the disposal
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of the acid sludge left from cleaning the oil . This j.s apparently

a major cost problem. One re-refinery reportedly developed a
process to sol idify this sludge for landfi l l  disposal but i t
was not accepted by regulatory agencies.

The Port of Portland ship repair yard recently constructed

a waste oj-l reclamation facility which is processing about
8501000 gal lons per month wix}r 2 to 30 percent oi1 content. The
process breaks the oil-water bond with chemicals and heat. The

oil is skinEneit off while dirt and other particuLate contaminants

settLe out ancl the clean water is discharged into the city sewers.

The plant handles tanker sludge primarily but afso processes

shipsr bi lge water ancl pickup from oi l  spi l l -s. The faci l i ty

was buiLt as a result of recent federal legisJ-at ion forbidding
jett isoning of oi ly bi lge water. fhis had caused Port land's

repair yard to lose tanker repair business to Seattle and Los

Angeles where oily water treatment facilities \{ere available.

The Port charges for accepting oiI and sel1s the reclaimed oil
to contractors as a road oi l  .  The $50.000 plant can handle up

to 651000 gal lons per day of waste oi l  and water. Although

suitable as a road oi l ,  i t  is apparently not suitabLe as a fuel

since the Port does not ut i l ize i t  in i ts own boi lers.

Potential for Increased Recycling

During the course of the survey, several firms inclicated

an interest in, or even tentative plans for, a vtaste oil reclana-

tion facility that would reclaim fueL oil and slualge for use

either as a road oil or fuel .

Burning as a fuel is the most prevaLent means of waste oif

ut i l izat ion in the seatt le area. I t  is also used in oregon by

Tri-Met, the oregon State University heating plant. and an

operation in Albany. A Portland firm makes fireJ-ogs from used



crankcase oi1 and shrediled newspapers. According to one f irm,
lubricating oi-1 burns well at up to 25 percent content mixeil
wj- th fuel  oi l  .  In Seatt le a reclaimei l  fuel  oi l - Iubr icat ing oi l
mixture is sol-d for about 80 percent of the price of new fuel
oi l  .  Seatt le fueL oi l  (No. 6 Grade) pr ices have increased from
abou t  $0 .07  a  ga I1on  i n  Ap r i l  1973  to  abou t  90 .15  a  ga l l on  i n
September 1973 i f  obtainable for barge load lots.  A recent
guote in Port land was $0.104 per gal lon for tank car l -ots.

The firm reclaiming fuel_ oils in Seattle reports that its
fuel is comparable to new fuel . The Association of petroleum

Re-Ref iners states that burning lubr icat ing oi l  re leases over
1,000 pounds of metal l ic oxides to the atmosphere per 10,000
gal lons burned. This represents a signi f icant pol lut ion poten-

?
t ia l  . -  No f igures were avaj . lable at  el ther DEe or EpA to con-
f i rm or deny these stat ist ics,  nor was any informat ion avai labLe
on possible health hazards.

Spreading contaminated fueL oil_ and sludges onto temporary
logging roads is present ly the most common means of ut i l izat ion
j-n the Portlanal area. This practice is expecteal to continue in
the future. It appears to be very competitive with emulsified
asphalt for temporary roads but not for permanent roaals. In
addit ion. the major i ty of  crankcase oi1 drained in rural  areas
anil much of that d,rainecl during tbe sunmer in urban areas is
pickeit up by farmers and rural property owners and spread on
privately owned roads. There are apparently no regulations on
procedures for spreading road oi1 or on prohibited contaminants
in the oil-. Until- such time as adverse effects are d.ocumented
and regul-ations are set, spreading on roacls shoulil continue as
a viable use of contaminated oi1s.
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Suggested Act ion

The Department of EnvironmentaL Quality should regulate
the ut i l izat ion of  waste lubr icat ing oi l  for  dust control
on the roads to encourage re-ref in ing the oi l .

The Department of Environmental Quality should research
the possibi l i ty of  heal th hazards resul t ing from the
burning of  waste lubr icat ing oi t  and publ ish guidel ines
or regulat ions as required.

AJ.I governrnental agencies and local industry should
specify re-refined oil when tested comparable in quality
to new oi l  .

The Department of Environmental Quality should cornpi le
accurate data on waste oi l  sources and quant i t ies.

GLASS

General

The COR-MET weighing program indicated that glass consti-
tutes approximately 5 percent of-municipal solid waste and that
most of  i t  came from resic lences. '  The average study area house-
hold cl iscards an est i rnated 3.9 pounds of glass per week versus a
nat j -onal  average of ?.8 pouni ls per week.4 Glass industry stat is-
t ics in i l icate that U.S. 91ass proctuct ion in 1970 was 15 percent

f lat  glass (windows),  12 percent blcorn ani l  pressed glass (ash-

t rays ,  c l r i nk ing  g lasses ,  e t c . ) .  and  73  pe rcen t  con ta ine rs . '  The
nat ionaL annual average glass container use was 250 uni ts per

capita,  consist ing of  the folJ.owing: '

Percent Percent

Food

Liquo r

wine

J l - . f ,

4 - U

z - o

26.5Soft  dr inks

Medi ca1

Toi letr ies

Chemi cals
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The Northeast Port lani l  Pi lot  Recycl ing Project indicated

that the color composit ion of  the glass col lected was 50 percent

cLear,  23 percent green, and 17 percent,  brown.= This was before

the Oregon Bott fe Bi l l  was passed, and the percentage of c lear

glass has great ly increased since the nonreturnable beer and

soft drink bottles, qrhich are green and arnber, \"/ere eliminated.

The ran^, materials for glass manufacture are primarily very

pure si l ica sand. socla ash, and. l imestone, plus sma}l  quant i t ies

of feLdspar and other mater ials.  In ad.di t ion, some broken glass

(cul let)  is used to faci l i tate melt ing ancl  improve the qual i ty

of the product. The amount of cullet can vary from about 8 per-

cent to 100 percent and is pr imari  ly process waste or actual ly

made for use as cul let .  Cul- Iet  purchased from bott lers and

recycl ing groups is not normal ly used or desired because of

the sl ight di f ferences in chemicaL composit ion of  the purchased

cul l -et  and the possibi l i ty of  contaminat ion.

Exist ing Local Recycl ing

There are three loca1 organizat ions j .nvolved in recycl ing

g1ass. The O,,tens -I11inoi s Comp any operates a g].ass container

pl .ant in Port land and purchases cul- let  f rom bott lers,  the

general  publ ic and recycl ing groups, United Glass and Bott le Co.

purchases gal lon and hal f-gal-J-on jugs and jars and washes

these for sale and reuse by syrup, c ider,  and wine bott lers-

Pharmaceutical bottles are handwashed on a contract basis by

the Center Workshop for two local pharmaceutical laboratories.

Howeverr the Oregon Bott le Bi l l  has had the only s igni f icant

impact on recycl ing and reuse of glass by forcing each carbonated

beverage bott l -er to use returnable bott les and forcing the

publ ic to return these bott les in orcler to reclaim deposi ts.
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Initustry figures inilicate that Oregon soft drink sales

amount tb approximately 12 nr:illion cases annually. Prior to

the oregon Bott le Bi l1,  60 percent was in returnable glass, 25

percent was rn nonreturnab le glass and 15 percent was in cans '

Now, essent ial ly al l  is  in returnab le bott les.  Simi lar f igures

lrere not obtained for beer, but beer sales in cans have droppeil

from 42 percent to 4 Percent.

Owens-I l l inois annual ly Processes approximately 3r900 tons

of cul let  f rom indiv iduals and recycl ing groups and'  2,300 tons

of cuf let  f rom bott lers;  horvever,  th is is only a smal l  f ract ion

of the company's product ion. No est imate was avai l -able from the

bott le washing operat ions but both are qui te smal l .

No instance was for:ncl  local ly of  recycl ing f lat  or pressed

and bl-own glass. These operat ions do not occur in s igni f icant

concentrations except for flat glass in the manufacture of

buiJ.dings, t rai lers,  ancl  campers. Al though one f i rm generated

3 tons per month, there probably is not enough generated in

Portland to justify Pooling the quantities and shipping to the

nearest f lat  glass plant in Stockton, Cal i fornia.

AI1 cul let  now being used in glass-making ls source-

separated ei ther at  the glass plant,  at  bot l lers ' ,  or in homes '

This has been the traclitional method of obtaining relatively

uncontaminated glass ' It is a rather liraited means, hov{ever,

and in the case of home seParation, it is rather uneconomical

in terms of energ"y consumption as nost of the glass taken to

Oviens-I l l inois is taken in 200- to SOO-pouni l  lots.

Ohtens-I} l inois pays $20 a ton to indiv iduals and recycl ing

groups and $15 a ton to conunercial accounts ' In view of the

excessive handling requirements and the small quantities handled

in each transact ion, th is is probably a cost i tem to the f i rm'
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Plant representatives did indicate that i f  the volume wouli l

warrant the inves tment, they wouli l  instal l  more eff icient faci l-
i t ies  to  cu t  cos  ts .

Potential for Increase Recvcl ino

There are as yet no operat ing faci .J- i t ies that sat isfactor-

i ly separate and coLor-sort  glass cul1et.  The pr imary problen

is color sort ing as the glass indus try has tradi t ional ly

insisted on both freedom from contarainat ion anal of f -color glass.

There are indicat ions, horrever,  that the cofor sort ing require-

ment could be waived. Both Owens-ILl inois and the Glass Con-

tainer Manufacturers t Institute reporteilly are tegting the

propert ies of  an unseparated color glass, but no indicat ions

of the resul ts were founcl  dur ing the l i terature review. One

of the problems of using unsortei l  g lass is a tendency to foam

which causes inclusions in the glass. t lo industry spokesman

has said,  however,  that making glass from unsorted cul let  is not

feas ib le .

Garrett Research and Development has developed a flotation

system for removj.ng glass from mixed sol id waste. The mater ial

is very fine--too fine for use as cullet, but the company claims

that it can be substituted for raw materj-aLs atthough the glass

manufacturers do not agree. The Garret t  est imate is that gi lass

can be removed, and concentrated for approximately $4 a ton. As

yet,  however,  there is no market for th is mater ial- .

Color sort ing of  glass is the key to mechanical  recovery

and sale to the tradi t ional  glass cul let  market.  Sortex of

North America, Ltd.  is developing an opt ical  sort ing procedure.

Northwestern Glass in Seatt le reportecl ly has developed a

simple mechanical  system for crushing glass containers and



lemovi ng the aluminum closures by bouncing the crusheil material.
This type of system could faci l i tate source separation by not
requiring hand removal of aluminum closure rings.

Discussion with owens-I l l inois personnel indicateat that
the probable market price for larger quanti t ies of glass sal-
vageil  frorn municipal refuse would be $12 to $16 per ton de-
pending on the degree of segregation. The color segregation
reguirement is the most difficult although Northwestern cLass
can use amber cullet with as much as 4 to 6 percent green
cullet contaminati_on.

A major bottl-er lndicated that, returnable bottles are
vastly more economical than nonreturnabLe bottles. This firm
even buys back nonreturnable bottles at the distributor for
$0 .50  per  case and g ives  the  d is t r ibu tor  $0 .13  per  case fo r
hanil l ing. They can wash a case for about $0.21 and save g0.Og

a case over buying new bott les. They bott. le in excess of I
mil l ion bott les per week and this operation is not representa-
tive. L,ocal vrholesalers of glass containers intlicate that
ga l lon  jugs  se l l  fo r  $0 .30  to  90 .40  each in  lo ts  o f  3 ,600,  and
quart jars 6e11 for approximately $0.11 to $0.14 each. This
compares to the value of $0.03 for galfon jugs anit approximately
$0.01 for guart jars as cul1et. The value as a container
therefore is vastly greater than the value as cul let.  A de-
tailed economic analysis was not made but iliscussions with
equipment manufacturers indicate that it shouLd be possible to
handle and wash quart bott les for less than 90.05 each.

Inquiry was macle of the manufacturers of bottLe washing
machines. One firm, Niagara Bottle Washer tr4anufacturing Com-
pany, special izes in f lexible machines that can wash any size
container frbm 4-ounce bott les to 5-gal lon jugs. I t  is bel ieved
that one of this company's machines or a similar machine, would
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be ideal  for contract washing for industry.  Such a faci l i ty

could be owned ei ther by pr ivate in i lus try or a cert i f ied shel-

tered workshop and should yield an adequate return on investment

both washing on contract ancl  purchasing, washing, ancl  sel l ing

certain standard gtass containers.

A br ief  analysis was mad.e on the avai lable market.  Al-

though soft  dr ink and beer bottLers have their  own bott l ing

faciLi t ies,  few other bott lers do. Oregon has a large cider

industry which pr imari  1y packs in gal lon jugs. Unitei l  c lass

and Bott le nov/ serves this industry,  but i t  is  bel ieved that

much of the market is not now served. In adal i t ion, Port land

is a major food packing cent,er, and many firms pack i-n glass

containers.  I t  is  also bel- ieved that some of these f i rms

would purchase standardized recycled containers and. that the

1ocal public woulil purchas e these products by preference anil

recycle the containers as containers.  This same washer can

also wash mo]ds. totes, and pans from meat packing houses;

laboratory test  bott l -es and vials;  pharmaceut ical  bott les;

electronics industry glass products,  andr of  course, al l  types

of food containers.

The cost of an automatic bottle washer would be in the

range of $15,000, ani l  accessory equipment would cost an equal

amount depending on the desire to cut labor costs.

The Oregon wine inclustry presents anothet: possible market.
It is estimated that the typical srna11 vineyard purchases from

40 ,000  to  60 ,000  bo t tLes  pe r  yea r .  The re  a re  p rob lems  in  such

a program, the pr imary ones being col lect ion and handl ing of

buLky containers ancl  the lack of  standardizat ion by the packing
j .ndustry.



No health prob lem is presented by reused bott les,  accord-

ing to the Oregon Publ ic l leal th Service. occasional ly,  washing

d,oes not renove a1I foreign material and. there are customer

conplaints, but this is reportedl to be ve ry infrequent. G.Lass

does not absorb c].emicals but plastics do, and any line that

washes usecl plastic containers has a hydrocarbon sniffer to

detect and reject any containers with traces of hydrocarbon,

such as petroleum or pest ic ides.

A great deal- of publicity has accompaniecl efforts to find

addit ional  markets for g1ass, the most wel l  known being glas-

phalt .  Glasphalt  was tr ied 1ocal ly but wi thout successi  the

glass worked its \.ray up to the surface of the Pavement. It is

believetl that the costs of recoverying glass woulcl not justify

its use as a substitute for gravel until gravel became far more

expensive. Other proposals,  such as foam qlass blocks, ref fec-

t ive signs, or glass wooL, ei ther are not wel l  developed or

have Limited markets. The glass wool process has reportedly

been developecl in Poland and may eventually provide a good use

for unsorted waste glass.

No attempt was made to analyze the success of the Oregon

Bott le Bi l I .  On the basis of  a comparison of locaL glass dis-

posal with the national average, there has apparently been a

signi f icant d,ecrease in the disposal of  gLass. Al-so, accord-

ing to the paper by Bruce llans on of the University of rllinois,

a returnable bottle uses approximately one-fourth of the energy

of a nonreturnable bottle. Ttre only negative aspect apPears

to be a great decrease in business for container manufacturers t

especial ly can manufacturers.  According to Bruce Hanson's

report ,  hovtever I  the jobs lost  in these industr ies should be

compensated for by increasecl employment at the retail and whole-

sale beveraqe distr ibut ion level .
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There have been some problems. The returnabLe beer bottle
is about 10 percent heavier than the nonreturnabl-e, anal the
returnab le soft drink container is approximately twice as heavy
as the nonreturnabre. This does create some di f f icul t ies when
beverages are shj-pped long distances. The other problem is
j .ncreased handl ing by retai  1ers.

On the basis of  both energy and dol lar cost. ,  i t  appears
that returnable glass containers are much cheaper than nonre-
turnable containers.  Beer and soft  dr ink containers (covered
under the oregon Bott le Bi l l )  make up approximately 46.7 per_
cent of  al l  g lass use. The only other rnaj  or use i -s for food
containers.  Al though food indus try containers could never be
made returnable because of the great diversi ty of  products,  i t
should be possible to establ ish s ome stanalard sizes and to pro_
mote the use of these sizes by industry and the salvage of
these containers by the publ ic.  No analysis of  the dol lar and
energy costs of  recoverying these contai-ners was mad,e. r t  is
noted that these containers and newspapers,  along with the
returnable beverage bott les,  could be taken to central  depots
or col lected per iodicalJ-y.  Such a program couLd. concentrate
on just  a few sizes and shapes and probably eould obtain
enough containers to support  a moderate-sized contract bott le
washer.

Suggested Act. ion

Local industr ies generat ing f lat  glass cuJ- let  should
assess the possibi l i ty of  pool ing quant i t ies of  f lat
glass cu11et for shipment to the-n6arest reuser in
Stockton, Cal i fornia.

The gl-ass container industry and the local  Owens_I l l inois
plant shoul i l  cont inue their  ef forts to ut iL ize unsorted
cul- let  in qJ-assmaking.
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The Oregon l{inegrowers Association should adopt a
ninimum number of standard bottle sizes to faciLitate
salvage and reuse.

The Oregon food processing inilustry should adopt a
standard one-quart size to faci l i tate salvage ancl reuse.

The Department of Environmental Quality should support
the continuation of the "Oregon Bottle Bill" as an
effective solid waste management measrure.

The Metropofitan Service District should encourage both
private industry and local shelterect workshops to do a
detai led economic analysis of a bott le washing faci l i ty
for washing containers on a contract basis for industry
and for 1oca1 recycl ing groups.

RUBBER

National Recycl ing

Rubber constitutes approximately 1 percent of municipal
1

sol id wastes. '  Most rubber is synthetic--a byproduct of petro-

J-eum processing--and although the energy consumption in rubber

and tire manufacture was not examined, it is not expected to be

signif icant. The disposal of rubber t ires is, however, a major
prob lem.

U.S.  rubber  consumpt ion  in  1969 was 3 .94  mi l l . ion  tons .  o f

which 67 percent was in vehicle t ires. During that year 179,800

tons of t . i res and industr ial rubber scrap were reclairned, 752,00O

tons of t i res were recappeil ,  and 7,000 tons of t i res were spl i t

for gaskets, mats, and t ire boots for an overal l  recycl ing rate
I

o f  26  pe rcen t .  -
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Exist ing Local Recycl ing

Because of the low val"ue of  rubber scrap and the distance
to domest ic rubber recr.aimers, rubber is not recJ-aimed from the
Port land area, port land is,  however,  a major retreading center
with t i res bej-ng brought in f rom al l_ over the Northwest.

Data on exist ing reuse of t i res in the port land area in
L972 are as fol lows:

Tires retreaded

Passenger  veh ic le  800 ,000  t i r es
T ruck  120 ,000  t i r es
Ear thmover  20 ,  oo0  t i r es

Other reuse

Mats

Floats

Miscel laneous (dunnage, boat
ani l  dock bumpers, r iprap, etc.)  Unknown

Nevertheless, i t  is  est imated that a total  of  22,000 tons
of t i res are disposed of in the port l_and area each year,  as
fo l lows :

Passenger  veh ic le  t i r es  1 ,400 ,000

Truck  t i r es  I_20 ,OOO
Earthmover t i res 2,400

There are 20 t i re retreaders in the port land area. They
vary in s ize from f i rms retreading close to a quarter of  a
mi l l ion t i res a year to smal l  operat ions handl ing only a few
thousand. Some sel1 their own brancl ancl others onLv whote-
sa1e .

9 tons

10 tons
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The salvage rate of retreadable tires is probably close to

100 percent for the local  area. Many t i res are not retreadable,

however,  because of damage from abuse, excess tread wear,  or

accidental damage. Damage to earthmover tires and to truck

t i res can often ke repaired because the value of  the carcass is

high, but passenger t i res are general ly not economical  to repair .

LocaL retreaders estimate that approximately 20 to 30 per-

cent of  al l  passenger vehicle t i res,  50 to 60 percent of  al l

truck tires, ancl 80 to 90 percent of all earthmover tires are

retreacled. Automobi l-e tires are normally retreaded only once.

Truck tires are normally retreaCled once ancl sornetimes as often

as four times. Earthmover tires are retreaded as often as five

times depeniling on conditions of use.

The retreading situation is changing and some d.ecrease

has been experienced. One major f i rm is reported to be closing,

but th is wiLl  not af fect  the local  salvage rate.  Shortages of

retreaclabLe carcasses have occured because of (1) changes in

t i re s izes on new cars from 14 to 15 inches, (2) new types of

t i res,  such as bias and racl ia l ,  which require di f ferent retread-

ing equipment,  and (3) new fecleral  regulat ions. These regula-

tions, which require aclditional recordkeeping ancl specifically

prohibi t  use of  seconi l  grade carcasses, shouft l  increase customer

confidence in retreads and improve the market situation.

U.S. General  Account ing of f ice stat ist ics in i l icate that

90 percent of  al l  t i re carcass damage occurs in the last  J. /16-

inch of tread. wear.- The mil-itary services have institutecl

programs of regular inspection for minor repairable damage ancl

excess tire wear that shouLdl increase the retreailing rate from

48  pe rcen t  i n  1969  to  75  pe rcen t . f ,
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Spl i t t ing of  passenger t i res for door mats,  boat d.eck mats,
industrial" mats, and horse trailer mats is done by two sma1l

firms. Total tire consrrnption is approximately 90 tons per year

and is not expected to increase signi f icant ly.  In a recent in-

vestment feasibi l i ty analysis,  i t  r ras found that th is market was
insuff ic ient for a proposed expancled operat ion. I t  is possible,

however, that a more mod.es t investment in better production

faci l i t ies and a properly f inancei l  but 1ow-key sel l ing ef fort

couLd resul t  in s igni f icant ly greater sales ancl  adequate return
on investment, There was a smal1 firm in portland that made
tire boots from o1d t,j.res, but the owner clied and the equipment
was sold.  The nearest such f i rm is reportedly in Eugene.

A 1ocal Portland firm has developed a machine that chips
t i res into sma11 square chips. The f i rm has three machines in
product ion and reportedly is consider ing acquisi t ion of  a
grinder that can process the chips into a finely ground material.
The chip now produceil is a bulk commodi ty, easily handled, and
of suff ic ient densi ty (55 pounds per cubic foot)  for shipping
at reasonable rates. One possible immediate use for th is prod-

uct is export to Asian or South American recLaj.mers who might
economical ly ut iJ- ize reclaimecl rubber because of their  lower
labor rates and higher demancl for lower grade rubber products.
other possible uses are as a mulch (not local ly in v iew of the
Iow cost of  bark chips) or as a fuel  i f  the pol lut ion problem
can be resol-ved. The ultimate use woul-d be for subsequent
grinding and recLaiming or use as rubber-asphalt paving (see

fo l l ow ing  d i scuss ion , ' t po ten t i a l  f o r  I nc reased  Recyc l i ng ' , ) .

A contractor in Central ia,  Washington, uses waste t i res
for riprap. The cost is approximately the same as for regular
r iprap at $10 per square yard, but wi th t rees planted in the
center of  each t i re and al1 t i res t ied together,  held down by
rebars,  and f i l led with soi l ,  the resul ts apparent ly are
aesthet ical ly superior to rock.2
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A f i rm in Vancouver,  Washington, is making f loats for

houseboats and srnall marinas from old tires filled wit} poly-

strene. Although more expensive than traditional floats. they

apparently have long life and are very satisfactory.

Potent ial  for Increasecl  Recycl ing

A minimum J-ega1 tire tread depth of L/L6-!nch is required

in most states as a safety measure. I t  would appear that a

similar statute and enforcernent in oregon would have a signifi-

cant effect on the salvage of t i re carcasses for retreading.

The best means of preventing tire damage, holrrever, is concern

on the part of each car owner.

Tire dealers should help in public education by stressing

good tire care and the importance of turning in a retreadable

t ire carcass when purchas ing t ires. The cost of disposal of a

nonretreadable carcass and the narket value of a retreadable

carcass shouLd be passed on to the consumer i f  possible.

Tire retreaders should publ icize their t i re warranties

and the general price aclvantage of retreads over new tires. In

order to builcl market demanil for retreailed '.-ires, the public

shoulcl be educated as to the quality of retreails and to the

fact that some retreailers will even custom retreail a customerr s

worn tires and return his own carcass with a new tread.

Conventional reclaiming of rubber does not appear economic-

alJ.y feasible for Portlanil. Reclaimed rubber is not equival-ent

to virgin rubber, local- rnarkets for reclaimed rubber do not

exist,  shipping rates to other markets r,{oul i l  be prohibit ive,

and existing rubber reclaiming operations are increasingly un-

economic al .
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Reclaimei l  rubber is general ly infer ior in qual i ty to v irgin

rubber and infer ior in aesthel ics to plast ics,  Changing require-

nents in major reclaimed rubber uses--such as t i re s ic lewal ls

requir ing more f lexure for the lower pressure, wide oval  designs-

and tubel-ess t i res instead of inner tubes--have reduced markets,o

Although reclaimed rubber is traclitionally cheaper than virgin

rubber  ($0 . I1  pe r  pound  ve rsus  $0 .20  to  $0 .30  pe r  pound) ,  new

low-priced synthetic butyl rubbers and low-priceil pJ-astics have

greatLy reduced this advantage. The use of colorful  p last ic 
e

has also reduced markets for such consumer i tems as f loor mats.  "

The only advantage of reclaimecl rubber over virqin rubber is

better extruding qual i t ies.  and this is largely negated by low

abrasion and heat resistance,

A survey of local i nclus tri al- rubber users indicated that

the important manufacturers could not use reclaimed rubber as

their  products are pr imari ly for dam gates, precis ion rol lers
j-n the lumber industry, or printing and have very strict qualj-ty

stanalards ef fect ively excluding the use of reclaimed rubber.

The local shoe industry is very small ancl could not support much

rubber use in heels.

The possibi l i ty of  ty ing t i res together ani l  forming an

ocean reef is expected to be limited as apparently there is

already suff ic ient f ish cover of f  the coast.  This is not the

case in Flor ida and on the East Coast where such pract ices are

prevalent. During the Vletnam war a large number of earthmover

t i res were ut i l - izecl  as boat bumpers for landing craf t ,  but th is

use has hal ted. Use by tugs, barges, recreat j -on boats,  and

docks is rather lirnited. Some tires are used as playground

equipment and there is a paint that apparently will- prevent

the carbon bLack from coming off onto clothes ancl hancls. The

use of t i res has been invest igated for highway safety barr iers

and s orne tests have reportedJ-y been conducted in Texas. Several
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other possible methods for use of old tires have been proposed,

including one to make fence posts by means of a chemical -phys ical

p rocess ,

Reclaiming ci  rubber is general ly becoming uneconomical .

As of  1971, only 20 rubber reclaimers lvere operat ing in the

u.S.,  and several  of  these have since closed down leaving no

recLaimers west of  the Mississippi .6 convers at ions with

shipping firrns indicate that old rubber tires--once used for

d.unnage in export to Japan--are no J.onger being used as no

outlet now exists for them there. There is a report of a

reclaiming operat ion in England purchasing from the East Coast,

but the veraci ty and reason for th is was not invest igated.

Although recornmenilecl improvements in current recycling

operat ions can signi f icant ly increase retreading and al ternat ive

uses of t i res,  the only immediate possibi l i ty of  major reduct ion

in t i re disposal is to f ind export  markets for t i res to be re-

clairned overseas. English reclaimers are reportedly paying $20

per ton f .o.b.  East Coast,  but prel iminary indicat ions are that

a simi lar Asian or L,at in American market does not exist .  The

Port of PortlanCl and other international trade organizations

have macle some preliminary investigations of possible markets

and shoulil be encouraged to continue their efforts as long as

there is any possibi l i ty of  market t levelopment.

The most promising solut ion to the t i re disposal problen

is the development of rubber--asphalt pavenent. Major efforts

to utiLize rubber in roadbeds have been made over the fast 130

years,  part icular ly in Europe and England in the f930's.o

Previous projects (such as the one by Marion County) have gen-

erally been limited to about 5 percent rubber used as an aggre-

gate, but recent developments (prinarily made in Phoenix, Arizona)

have ut i l ized 25 percent f inely ground rubber and 75 percent 85/LOO
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penetrat ion grade asphalt  and ut i l ized i t  as a hot-mix seal  coat.

I t  apparent ly is very successfuL and an economical_ al ternat ive
to convent ional  asphalt  over lay when fai lure of  exist ing paving

and restr icted over lay depth (due to curbs and gut, ters) other-
wise requires removal and repaving. I t  a lso of fers advantages

for br j -dge decks, reservoir  l in ing, and other appJ. icat ions

requir ing fJ-exibi l i ty,  impermeabi l i ty,  or resistance to weather-
ing extremes.

Contacts with individuals in the paving indus try and in
federal, state, and loca.L highway departments indicate consid-
erable j .nterest in the technique al though no local  organizat ion
has funded a demonstrat ion project.  A great amount of  l i tera-
ture and information has been accumuLated during the course of
this rnarket analysis, incluiling an implementation package from
the Federal High$ray Administration. MSD should use its authority
to encourage other governmental agencies to investigate the
technique. Al though there are some compl icat ions from l icensing
requr-rements of  the patented process, th is is common for new
construction techniques and not an insurrnountab Ie problem, All
possible efforts should be made by every agency concerned to
promote demonstration projects and subsequent implementation

of the technique. I f  feasibLe. the possibj_l i ty of  a rubber-
asphalt  l in ing for a 1andf i l1 to prevent leachate from enter ing
the water table shoulcl  be invest iqated.

fmproved. reclaiming techniques or conversion by pyrolysis
or other methods offer long-term possibi l i t ies,  but these are
ventures best undertaken by the rubber indus try or the federal
government .



Suqqesteil Action

The Department of Environmental Quality ancl the Metro-
pol i tan Service Distr ict should investigate lhe feasi-
bility for and test the use of rubber asphalt pavements
as an impermeable liner for lanilfiLLs where leachate
collection is necessary to prevent grounclwater contami-
nation.

A11 governmental agencies and private inalustry shoulal
purchase retreaaled tires in lieu of new tires.

The Department of Environmental Quality should initiate
and support legislation restricting the minimun tire
tread depth to L/I6 of an inch on al l  vehicles on state
highways.

The oregon State Highway Division should research cur-
rent literature and conduct demonstration testa of
rubber asphalt pavements. Rubber asphalt pavements
should then be specif ied for State Highway projects
whenever deemecl suitabLe.

The I'{etropolitan Service District should keep abreast
of current research by the U.S, Environmental Protection
Agensy and rubber industry on clestructive distillation
o f  was te  t i res .

Local t i re retreaders should investigate the possibi l i ty
of sel l- ing quanti t ies of buff ing dust to midwestern
rubber reclaimers .

WOOD WASTE

General

Wood wastes occur in many different forms and wid.ely vary-

ing locations. The major form of importance to the sol id waste

management system is sawmil l  and plywootl  miI l  resiclue. Process

waste from seconilary wood. manufacturing industries, such as

furniture and homebui lcli ng, is the second najor source of wood
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waste. Post-consuner waste, al though compris j-ng between I  and

5 percent of  municipal-  refuse, does not occur in s igni f ican!

concentrat ions except for wooden pal lets in some industr ia l  and

commercial  refuse loads. Logging residue occurs in large quan-

t i t ies and is of  importance as a possible subst i tute for waste

paper and mi l l  residue in paper ancl  part ic le board manufacture,

but i t  is  not the responsibi l - i tv of  the sol id waste manacremenE

sys tem.

Present Local  Recycl ing

The markets for logging residue, mi11 residue, secondary

wood manufactur ing waste, waste paper,  and the combus t i -b le por-

t j -on of  refuse are al l  interrelated. because of their  abi l i ty to

be subst i tuted for ei ther f iber or fuel .  An attempt was made

to determine the availability of wood r,,/as tes and trends in

ut i l izat ion in the study area. Rel iable stat ist ics were not

avai lable,  however,  and i t  was necessary to make rough approxi-

mat ions based on histor ical ,  in i lus try wide data and l imited

surveys of  incinerat ion capaci ty and 1andf i11 quant i t ies.  The

resul- ts were tabulated as fol lows:

Form of Residue

Logging residue

Mil f  residue and
secondary manuf acturing

Mil-1 residue

Post-consumer vras te

Es timateil
quanti ty, tons

300 ,000

60 ,000

30 ,000

Unknown

10,000-s0 ,000

Di s pos i t ion

Left  in forest

Incinerated in
wigwam burners

Pubt ic landf i l1s

Stockpi led and
prj-vate landfill-

Mixed with ref-
use and pubi-ic
landf i1l
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Although stat ist ics are avai lable on ut i l izat ion of  mi lL

resitlue in western Oregon, the most recent d.ata are from 1968

and are considerei l  to be obsolete.  From extensive discussions

with al l  sect ions of  the forest proi lucts industry l  i t  was ten-

tatively concluiled that v/ood waste utilization in the area will

approach 100 percent within the next fe\^t years. Much of this

ut i l izat ion is as an al ternat ive to disposal and is not prof i t -

able to the generat ing organizat ion. I t  was inpossible to ob-

tain stat ist ics to ver i fy the hypothesis of  an expanding market

for shredded municipal  refuse in place of wood waste. I t  con-

f l icts with most project ions of  woocl  waste ut i l izat ion which

indicate that the generation of wooil wastes is expected to ex-

ceed demand through 1985. '

The generation, recovery, ancl utilizalion of v/ood wastes

appear to be primarily the responsibility of the forest products

industry.  However,  the ful1 ut i l izat ion of  wood wastes not

only will reduce present landfill requirements but also will

radically affect the markets for waste paper and the con custible

fract ion of  municipal  refuse.

ltistoricaLly in the Northwest, the supply of wood residue

from milLs has been a function of lumber and plywood production

which is directly tiecl to ner," building construction. The demand

for wooil chip residue has been tied primarily to paper demand

anil only seconclarily to particle board demanil.

Markets have changed during the last few years. In the

Albany area mi l l  resic lue ut i l izat ion was rePortet l  to be 96 per-

cent in 1971 and is presumably even higher now.u The quant i t ies

of mill resiclues have remained unchanged in Western Oregon and

l i t t le change is expected dur ing the next^25 years.  according

to a 1965 Paci f ic Power and Light report .o Logging residue,

however,  is decreasing at  approximately 1 percent per year.
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An interim report recently published by the Pacific Northwest

Forest and Range Experiment Stat ion indicated that fu l l  ut i l iza-

t ion of  J-ogging residue was not feasible with current harvest-

ing equipment and methods .

Chippable mater ial  is chipped and used for paper pulp.

Recent ly,  the paper mi l ls have been able to use f ine resi i lue

such as sawd.ust. The nearest rnarkets for pulp chips are in

Oregon City, West Linn, and. St. Hel-ens as well as j.n Camas and

Vancouver,  Washington. Export  of  pulp chips has aLso become

a large item. There is no marketing problemt the problem is

that only large barkable logs can be chippeil. The minimum

chipping length for the Ut i l izer,  a mobi le chipper,  is 12 feet. .

The development of debarking machines that can handle smaller

logs and the use of mobi le debarkers-chippers in the forest,

such as the Ut i l izer Model"  3,  wi l l  increase the ut i l izat ion of

wood waste as chips.

Roof ing mi1ls use sand.er dust in the manufacture of  fe l t ,

but th is market is sma11 and not l ike1v to excand.

There are two local composition board plants in the study

area- -St im,son'  s hardboard plant in Forest Grove and the Kaiser

Gypsum insulat ing board plant in St, .  Hel-ens. There have been

reports of  the construct ion of  a medium-densi tv board pLant in

the 1oca1 area.

In L967, 12 percent of  the wooal wastes and 47 percent of
the bark waste was burned.2 u. fot .  the inst i tut ion of  air
pol lut ion controls,  hog fuel  sold for approximately the cost of
i ts t ransportat ion. With pol lut ion control ,  ut i l izat ion dropped

as many older hog fuel  boi lers as were phased out.  Now, new
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hog fuel  boi lers are being constructed as a resul t  of  the in-

creased. costs and unavai labi l i ty of  convent ional  fuels.  There

are reaily markets for hog fue1, however, which vary from approx-

imately $2 per ton to $5 per ton. Some nr-i ll-s are experiencing

a shortage of hog fuel and are paying premium prices. Others

are using hog fuel  that could be used in composit ion board i f

other fuel  were avai  lab 1e.

Potent ial  for Increased Recycl ing

The real problem markets have been for bark and yard

cleanup material Bark has developed markets as a horticultural

item ancl Publ-isher's D\,ry' er Division now bags and ships barkdust

throughout the Unitei l  states. Yard cleanup mater iaL is st iU

a problem and l i t t le is ut i l ized, St imson is reportedly burn-

ing some in hog fuel boilers and is devel-oping screening methods

to remove most of the clirt and rocks. The viability of markets

is a function of distance for transporting. Wood waste near a

potent ial  market can be solal  for a prof i t ,  whi le that at  dis-

tant locations often cannot economically be trucked to the

buyer but is stockpiLed or landf i l led nearby. Ut i l izat ion of

seeondary manufacturing resiclue has always been somewhat less

than ut i l izat ion of  mi l l  residue. Ut i l izat ion is increasing

however especialJ-y as a fuel  in urban areas.

Bohernia Lumber has recently constructed a bark utilization

plant near Medford that will extract essential oils from Dougl-as

Fir  bark ancl  use the f iber in a low i lensi ty board. I f  success-

fu1, th is wi l l  radical ly change markets for bark.

Doctor Poo chos, of the University of lllinois has developed

cornposition boards baseil on a variety of vegetab).e fibers. His

process uses $raste Liquors from a semichemical  pulping plocess

to bond the fibers together. This has veqf high long term
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possibi l i t ies.  An attempt is being made at oregon State Uni-

versi ty to construct a high strength composit ion board with the

strength of  plywood. I f  successful ,  th is woul i l  dramatical ly

change the markets for woocl  wastes of  al l  types.

Sale of  bark dust has tradi t ionalJ.y coverecl  the cost of

handl ing. other than hog fue1, the tradi t ional  use of bark

dust,  especial . ly in Port land, has been as a soi l  amend.er.  mu1ch,

or decorat ive cover.  I t  is  also usei l  for  weed and erosion con-

tro1. Recent ly,  some contractors have been using bark dust for

erosion control-  on highway cuts.  Publ isher 's Dwyer Divis ion

has buil-t a new plant for bark and is shipping packaged and

buLk bark dust throughout the United states. The pr ice var ies

from approximately $21 per uni t  (200 cubic feet)  for f ine mate-

r ia l  to $36 per uni t  for coarse, decorat ive mater ial .  Rotteal

sawdust also is used as a soi l  ameni ler and se11s for approximateJ.y

$5 per cubic yard.

other markets include poultry and animal bedding for shav-

ings, c lean sawdust,  ancl  f i rewood. Tradi t ional ly,  most sawmil ls

and some logging conpanies have given firerdood away free to the

publ ic.  This pract ice may have been discont inued recent ly as

a  resu l t  o f  t he  h igh  cos t  o f  f ue l ,

Suggested Act ion

The Department of Environmental Quality should maintaj.n
an inventory of  the exist ing sources and quant i t ies of
wood wastes in the local  area.

The Department of  Environmental  Qual i ty should establ ish
disposal regulat ions that encourage reuse of wood waste
rather than disposal- .

The Pacific Northr^rest Forest and Range Experiment
Station should test equipment and methocls for removing
dirt and rocks from lurnber yard cleanup material and
make the f indings avai lable to the forest products
indus t ry .
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WASTE PAPER

Genera 1

Paper toakes up 55 percent by weight and 62 percent by

vo fume of al l  resident ial  and commercial  wastes from the studv

area. The typical  1ocal  household discards approximatel-y 29

pounds of paper per week. Because i t  is the largest const i tuent

of sol" id waste and because of i ts high potent ial  value i f

recovered, a great deal of time was expenclecl iluring this study

examining markets for paper and paper products.  The complexj_t ies
involved.,  however,  made. i t  impossible to provide a comprehensive

overview of the focal  markets for paper.  The markets are wel l

developei l  ani l  not in neei l  of  much st imulat ion. The sof id waste

management system cannot obtain s igni f icant quant i t ies of  waste
paper--except for corrugated paper--because recovery from mixed

municipal  refuse is not feasible.  only a br ief  summary of  each

market is presented here.

Because of the s ubs t i tutabi  1i  ty of  paper stock for wood

residue, and vice versa, in both paper anal board manufacture

and in energy and material- conversion, markets for both materials

were examined concurrently. Paper and other forest products

are an essent ial  part  of  the local  economy, and condit ions are

diverse and rapidly changing. One trend is obvious, however,

an extremely high demand currently exisis for paper fiber.

The outlook at least here anil now, is not as unpromi s ing as

indicated j -n the nat ional  l i terature. In waste paper markets,

as in most other secondary mater ials markets,  local  ef fects
predorninate almost to the exclusion of national problems and

trends. Thus, an approach basecl  on general  ,  nat ional  condit ions,

such as that pursuect by NCRR or many of the firms promoting a
propr ietory recycl ing concept,  is not general ly appl icable to

the study area.

r -41



Present L,oca1 Recycl_ing

Some 52 percent of  paper product ion is of  the l ighter,

th inner,  and. more f lexible types, 4L percent is paperboard,

and the remaining 7 percent is construct ion paper and paperboard

such as roof ing fel t . -  Most paper is used ani l  d iscar i led within

1 year.  Approximately 45 percent is used for packaging, 36
percent for communical ions paper,  6 percent for t issue, and I
percent for construct ion grades.

The four grades of waste paper are: (1) mixed, (2) news-
paper ,  (3 )  co r ruga ted .  and  (4 )  f i ne  g rade .  When  co l l ec ted ,  i t

is  caLled waste paper but af ter sort ing, grading, and bal ing
by dealers,  i t  is  referred to as paper stock. The pr imary

sources of  waste paper are resident ial ,  commercial  ,  and indus-

tr ia l  refuse, pl-us conversion waste. Resident iaL waste paper

composes 17 percent of  al l  paper stock suppl ies and is almost

exclusively ne\rspaper.  CommerciaL ani l  industr ia l  waste paper

is e j - ther corrugatecl  or f ine grade from old f i les and composes

approximately 43 percent of  waste paper suppl ies.  Salvage

from converters,  which consists of  t r im and cutt ings frorn

conversion of  paper into paper products,  composes approximately

40 percent of  wastepaper suppl ies and is both f ine grade and

corrugated.

I t  was  no t  poss ib le  to  ob ta in  the  p rec i se  quan t i t y  o f
mater ial  salvaged local ly or the loca1 rate of  recycl ing for
most types of  paper.  On the basis of  a tel_ephone survey, the



following es timate

brokers :

Newspaper

cor rugate d

Fine grade

Mixed grade

Potentiql for Increased Recvcling

was made of the quant i t ies handled by 1oca1

Tons Per Month

2,500

3 ,300

3 ,000

800

Adequate recovery is the basic impedirnent to increased

uti l izat ion of waste paper. The only signif icant recovery of

wa6te paper is by source segregation. The National Corfirittee

for Paper Stock Conservation promotes source separation as

essential to ensure an adequate supply of contaminant-flee

material.Io This is true with current technology as there

is yet, no satisfactory process to recover high grades of

paper mechanically from mixed municipal refusre. Although the

Black Clawson paper has been processed into a satisfactory

fine graile paper by St. Regis Paper, the Black Clawson Product

is a l-ow grade paper suitable only for roofing felt.

Source separation projects are numerous. Many service

clubs and charitable organizations collect newspapers or main-

tain depots for dropoffs. crocertr/ stores and some ilepartment

stores use small balers or banding rnachines to bale corrugated

paper for sale to dealers. Separation of off ice waste has been

tr iei l  by several f i rms, including the U.S. National Bank, Bank

of America in Cali fornia, Boeing, the State of Washington,

and oregon state University. General ly, these projects have

been unsuccessful and the onJ-y viable salvage has been of com-
puter printout, cards, and obsolete f i les.
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Markets for waste paper have tradi t ional ly been very

unstable,  especial ly for newspaper which is very dependent upon

export  markets,  One major U.S. processor '  Garden State Paper

Company, has had a stabi l iz ing ef fect  on the newspaper markets,

and increased domest ic use of other grades wi l l  tend to stabi l ize

markets for these trades also. The current high market pr ice

has caused di f f icuf t ies,  as scavenging of corrugated paper f rom

drop boxes has become a ser ious prob lem for the coJ- lectors,  and

the high price for raw materials have caused problems for com-

panies using waste paper.

De-inking and reuse as newsprint  is the major market for

newspaper waste. Garden State Paper Company is the only f i rm

in the United States with newspaper de- inking faci l i t ies.  The

company has plants in New Jersey, I l l inois,  Texas, and Cal i fornia.

After an in i t ia l  inquiry,  company spokesmen stated that insuf-

f ic ient paper was generated in the Port land area to just i fy a

de-inking and papermaking p1ant. An inquiry was then made as to

the possibi l i ty of  de- inking alone as a supplementara, supply

for Publ isher 's Paper in oregon ci ty,  but that ! ' tas apparent ly in-

feasible.  Next,  an at tempt was made to invest igate the possi-

bi l i ty of  a supplementary i te- inking faci l i ty at  crown ZelLerbach

j-n West Linn which uses logs instead of wood residue. This also

was apparent ly infeasible.  Final1y, Port l "and is probably the

most u:nfavorable city in the Uniteil Stales for Garclen State to

locate because of compet i t ion from a strong overseas market.

Thus, although Garden State does buy some paper from Portlandt

the company pfans to trade this for loca1 material to avoicl

shipping costs to Los Angeles.

Shredding of newspaper for al ternate uses has always been

a steady market.  I t  is  usei l  by chrome platers.  del icate parts

manufacturers for wrapping, packers,  pouttry farmers, dog track

operators,  and f lower venclors.  This mater ial  is afso used for

worm bediling.
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Boise Cascai le operates a miI1 in Vancouver that makes f ine

grade paper and uses approximately 35 percent waste paper.  Much

of this,  however,  is process waste- Many sul fate mi l ls in oregon

have instal led supplernentary faci l i t ies for ol i l  corrugated boxes.

E4)ort  is the largest market for most gracles of  paper,

especial ly nevrspaper.  This market is erpected to expand in
f r r # t r r a  r r  a r  r . c

The loca1 roofing felt cont1>anies have always used newspaper

and corrugateil boxes, Now, however, they are experimenting with

mixed paper r^ras te anal synthetic b1ends of orgs because of the

high cost of  high qual i ty paper stock.

Tuf Board is a composition board made v/ith very short

f iber mater ial  held together by resins. and could provide a

ve ry strong market for low graales of waste paper when it is

avai lab le .

suggested Action

. The Metropol i tan Service Distr ict  shoul-d cont inue sup-
port of the nerrspaper collection pilot project recom-
meniled in the coR-MET fnterim Report of ,June 1973.

. The paper products industry should develop industry-wide
standards for glues and waterproofing compounds that
wiLl  faci l i tate recycl ing. A1I containers should then
be clear ly marked as ei ther repulpable or non-repulpable.

.  L,ocal  roof ing fel t .  companies should consider increased
use of low-grade papers in their product.

o A11 governmental agencies should require a maximum
amount of  recycled paper to be used in each off ice.

. Local janitorial services should examine the economics
of salvaging waste paper f rom off ices.
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Appendix J

UNIT HAUL COSTS

This appendix eontains additional discussion of the criteria
used to estimate the direct haul costs (in coLlection vehicles)
that were presentecl in Chapter 13, Volulne I. Computer printouts
for collection and haul conbined are reproduced herein for selected
collection vehicl.es at varying traveling speeds and distanceg.

REPRESENTATIVE COLLECTTON VEHICLE TYPES

General

An analysis of the many types and sizes of collection
vehicles used throughout the study area shows that these vehicles
can be grouped into seven repEesentative types and sizes. Because
both rear loaders and side loaders are generally operated by
two-man crews and. equipment prices for each are approximately
equal, these tr,ro types were considered equivalent for the cost
analysis. It $ras found from the weighing prograrn that the most
representatiye sizes of rear and side loaders were as fol lows:
16 cubic yards for rural seryice in Clackamas and Columbia
counties; 20 cubic yards for rural service in l4ultnomah and

Washington counties as well as for urban service in Clackamas,
Columbia. and Multnomah counties i and 24 cubic yards for urban
service in Washington County. Front loaders are the type of

collection vehicle least conunonly used in the study area. Capac-

ities of f,ront loading vehicles generally range from 2O to 32

cubic yards, and an average size of 24 cubic yards was selected

for use in the analysis. While drop box capacit ies range from

20 to 40 cubic yards, at least haLf of those used in the study



area are 20 cubic yards in size, and the rernainder average 35

cubic yards in size. Conpaction drop boxes were found to com-

pose an insigni f icant percentage of the total  waste col lected

in drop boxes and. were not representeil in the analysis. A sum-

mary of the vehicle types and sizes antl other chafacteristics

assumed. in the analysis is presented in Table J- l  .

The computer transportation model was then useil to approxi-

mate collection ancl haul costs for each representative vehicle

type. Input to the computer model included estimated capital

costs for vehicles,  containers,  and drop boxes; labor costs,
including fringe benefits and overhead; and vehicle operating

costs. Other factors which were considered in deriving the

unit  costs were (1) the refuse densi ty in containers,  d.rop boxes,

and vehicles ancl (2) the time factors for vehicle unloading,

vehicle washing, ancl traffic delays. The computer transportation

model printout tabulations of costs per ton for each of the

vehicle types are presented in Tables J-2 through J-8.

Vehicle Character ist ics

Once the types and sizes of representative vehicles had

been selected, i t  was necessary to develop data relat ing to each

type for use in the computer col-lection model . One of the more

important relat ionships to be developed was that of  loose refuse

densi ty to col lect ion vehicle rated cornpact ion. On the basis of

the number of cans per householcl and the refuse generation per-

capi ta rate,  the l -oose refuse d.ensi ty (def ined as densi ty of

refuse in its storage container) was determined to be 225 pounds

per cubic yard. Since the composite averages of compactor trucks

showed compacted density to be about 510 pound.s per cubic yard,

the average rateil compaction was deterrnined to be 2.3 to t.

Vohnne utiLization of all yehicles (defined as the percent actual

volume of rated capaci ty)  was assumed to be 90 percent for al l
types of  vehicl ,es.
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Table J- l

REPRXSENTATIVE VEHICLE TYPES AND SIZES
FOR COMPOSITE COLLECTION SYSTEMS

Averaqe
vehicle or aypical number of Average

drop box IyPe of, containei containers loadlng t1m6
vehicle caplcityl l iea size collected per stop,

type cy aerved .collecteal per stoP minute5

Rear  o r  6 ide  l5  Rura l  32  ga l .  1 .3  2 .5
loader

Rear  o r  s ide  20  Rura l  3 j  ga f .  1 .3  2 .5
Ioader

Rear  o r  s ide  20  Urban 32  ga l .  3 '0  3 .5
loader

Rear  o r  s ia le  24  Urban 32  ga1.  3 .0  3 '5
loader

. Front loatlEr 24 commercial or 4 cy 1.0 10'0
industrial 

I
Drop box 20 cornrnercial or 20 cy l '0 10'0
tluck lndustrial

Drop box  35  comerc ia l  o r  35  cy  I .0  I0 '0
truck inalustlial
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The costs for owning and operating collection equ ipment
were estinated in the following manner. The purctrase price was
obtained from manufacturers for various types and sizes of col-
lection vehicles, These costs were amortized over 6 years at an
interest rate of 8 percent. l"laintenance and repairs, insurance,
and licenses were expressed as lump sum annual costs. Fuel con-
sumption was reporteil by collectors in the area to range from 3
to 4.5 miles per gaIIon. Depending on the type of truck, 3.0,
3 .5 ,  o r  4 .5  mi les  per  ga l lon  was used w i th  fue l  cos ts  o f  90 .35
per ga11on to determine fuel consumption costs.

Containe rs

Types and sizes of containers were determined from inter-
views with collectors. The typical residential storage containers
are 32-9a11on barrels (0.f58 cubic yard). A volume uti l izat ion
factor of l-00 percent was used for urban and rural residentiaL
containers assuming that the homeowners' garbage cans are gen-
eral ly fu1l when col lected. An average number of 1.3 32-gal lon
containers per stop was used for rural residential service based
on the COR-MET rural questionnaire sampling and projected increases
in the per-capita waste generation rate. An average nurnber of
1.5 containers per household, or 3 containers per stop, was used.
for urban residential service as the collectors reported that 50
percent of urban householcls use two containers anil two houses
are serviced per stop, It was assumed that residential containers
are owned by the homeowner, so no cost for these was included.

Commercial and industrial refuse storage containers vary
greatly depending on types ancl quantities of waste and frequency
of service. For front loailer service, a 4-cubic-yaral container
was selected as the typical size, with a col lect ion frequency of
three times per week. Drop box capacities of 20 cubic yards and
a composite 35 cubic yards (to represent 30- and 40-cubic-yard
boxes) were used for the analvsis.
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The volume utiLization factor for containers and drop boxes

was set at 90 percent of the rated capacity. Unlike resid.ential

col lect ion service, the col lector general ly owns al l  containers

and drop boxes used for corfiiercial and industrial service. Pur-
chase prices for containers and drop boxes were obtaineal from

manufacturers and amortized over a lO-year perioil at an interest

rate of 8 percent. These costs were increased by 10 percent

for 4-cubic-yard containers and 20-cubic-yard drop boxes and by

15 percent for the less frequently used 30- and 40-cubic yari l

drop boxes to reflect a standby supply of containers and drop
boxes that col lectors general ly have at their yari l .

Collection Crews

Information related to the collection crew was obtainecl

mostly through interviews with collectors. The most common

crew sizes founil were two men, including the ilriver, for both

rear and sicle l-oaclers, and one man for front loaders anil drop

box trucks.

Salar ies were determined on the basis of  the $5.00 per hour

union rate with an adi l i t ionaL $500.00 per year for dr ivers.  An

accelerat ion of  15 percent includes workmenrs compensat ion and

benefits. overhead htas an assumed, 40 percent per employee,

Salaries for front loailer and drop box truck drivers were in-

creased an acldi t ional  $500,00 ($L,000 per year over union rates)

for the extra ski l - I  requirenents of  their  jobs. Since most

col lectors operate 5-L/2 d,ays per weekf wi th the Saturday work-

load at a red.uced. volumef an average of. 5^L/4 work days were

as sumecl .

Time Factors

Other factors inf l -uencing the colLect ion analysis are fre-

quency of service and miscel laneous t ime values for loading,
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clurnping, washing, and cteLaying. For residential seryice. fre-
quency of collection was deterroined to be once per week by
consensus of the interyiews with collectors. For commercial
anil inclustrial service, an ayerage frequency of three times per
week was assumed for front-Ioading containers anil two times per
week for ilrop boxe.,. Loading time per stop for resiatential col-
l-ection was determined mathematically to reflect the weekly
vehi-cle utilization for both rural and urban service. The de-
rived. loading time might be high for both types of service, but
it compensates for miscellaneous times not accounted for due to
Iack of available information. The time values include travel
to the next stop. The values derived were 2.5 minutes per stop
for rural service (2 minutes per container) and 3.5 minutes per
stop for urban servi-ce (1.2 minutes per container). Collect ion
tirne for front loaders and drop box trucks was set at 10 minutes
per stop. A dumping time of 6 minutes, established in a prevj.ous
study, was ut i l ized here. Delays of 10 minutes per tr ip were
applied for ruraL service and t5 minutes for urban service for
a packer truck. Ten-minute delays were used for drop box trucks
due to their one-stop requirement.

COMPOSITE COLLECTION SYSTEMS

The COR-MET weighing progrErm data and supplementary data

from other landfill operations in the study area were used lo

determine collection vehicle types and sizes found in each

refuse generation center and the nunber of trips each vehicle

mad.e to a landfilL during a one-week period. ComPosite refuse

collection systems were synthesized by determining the Percent-
age by weight of refuse collected in each refuse generation

center by the representative types of collection vehicles.

Thirty-three composite collection systems were used to repre-

sent the 50 refuse generation centers. The computer transporta-

tion model providecl a labulation of costs for each of the



composite collection sys.tems for distances ranging from l to 43
miles in 3-mile increments at ayerage vehicle speeds ranging
fron 15 to 55 miles in 5-rnile-per-hour incrsuents.

In developing the alternatiye Eystems, specific collection
and haul costs in dollars per ton v/ere utilizeal from each refuse
generation center to each alternative transfer, processing, or
disposal point. One-way haul distances were measured. over routes
presently used by col lect ion vehicles. Average lravel speeds on
these routes were determined by data supplied by the Oregon State
Highway Division from their computer model of traffic flow in
the metropolitan Portlanil area. Using the determined speed and
distance, the collection and haul unit cost was selected from the
composite collection cost tabuLation and used as input to the
computer screening models for alternative systems.
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Appendix K

POTENTIAL DISPOSAL SITES

The potential disposal si tes considered suitable for inclu-
sion in the alternative systerns are described in Chapter 14,
VoLume r. The remaining potential sites are described in the
fol lowing sections.

CLACKAMAS COUNTY

Barton Pit

The Barton pit is a 25-acre county-owned gravel pit about

6 miles northvrest of Estacada. The site is located in a Natural

Rivers Corridor with the county-owned Barton Park located to the

south. The preclominant surrounding lantl use is farming. A small

clrainage alitch flowing from the pit would present a problem in

design and operation. Main access to the gravel pit is off the

Barton Park Road from ltighway 224. The site was eliminated as a

potential regional 1andfil1 after review by the special landfill

rat ing group because of i ts small  size, but the site could st i lL

be considered as a potential land reclamation project uaing

processed refuse.

cros svirhite

The Crosswhite s i te is a 33-acre gravel  pi t  located at 664L

S.E. Johnson creek Bouleyard. The gravel  pi t  is bounded on s.E.

Johnson Creek Boulevard on the south. vacant land on the east,

Alberta Street and residlential and conmercj-al deveJ.opment on the

north, anil S.E. I'lavel Drive on the west. Johnson Creek flows

from east to west about 250 to 500 feet south of the proposed
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site. Access to the site is off  S.E. Johnson Creek Boulevard
from 82nd Avenue. The grayel pit was eyaluated by the special
Landfill rating group and was eliminated fron further consid.era-
t ion as a regional landfi l l  because of i ts small  size and i ts
location near residential areas. but the site could st i l l  be con-
siilerecl as a potential landfill for nonprocessible wastes or as
a potential fill using processed refuse for land reclamation.

WiL sonville

The Wilsonvi l le si te is a 3-acre hi l ls ide grave1 pit  located
in a rural agricultural area. Access to the site is off  peters
Road from staford Roail and rnterstate 205. The site was evaluated
by the special fanctfill rating group and was eliminated from fur-
ther consideration as a regional landfill because of its small
s i ze .

COLUMBIA COUNTY

Alston

The Alston si te is located about one-hal f  mi le east of  Alston,
just north of Wonderly Road. The site is one-quarter mile south
of the Bonneville power Administration 's (BpA) Alston Substation,
anil lies on BPA right-of-way between towers 43-3 and 43-4 of the
Kee1er-Alston 500-KV l ine. In addi t ion, the proposecl  s i te is

crossed. by a buried cable of the Pacific Northwest Bell telephone

company. This site was considered previously by the county and

rejectecl because of the unwillingness of Bonneville power to allow
development of the sj.te on their right-of-way. The site was not
considered further due to the conf l ict i -nq land uses.



Apiary

The Apiary site is an abanaloned rock guarry located 2

miles north of Apiary ailj acent to the road from Apiary north to

oLd U.S. Highway 30. The quarry is srnal l  in size. about 5 acres,

and does not have on-site cover material . The site is l-ocated

in a sparsely populated. wooded area. This site was not consid-

ered past the initial investigation phase due to its small size.

Beaver

The Beaver site lies north of Clatskanie, ailjacent to ttte

CoLumbia River. The 800-acre site is owneil by Columbia County

and parcels are leased to various industries, including Portland

ceneral Electric who is now constructing the Beaver Electrical

Plant. The site is 1ow-1ying, diked land surrounded by agricul-

tural land. Access is over 5 miles of county roads from Clats-

kanie. The site also has rai-I  access. The site was evaluated

by the special landfilI rating group and was eliminated from

further consideration due to poor access, possible land use con-

f l icts with electr ical- generating faci l i t ies, and lack of suit-

able cover material .

Beaver Creek

The Beaver Creek site is a small abaniloneil rock quarry

located adjacent to the road from Delena to IngJ.is. The site

is in an unpopulated area of steep, wooded slopes. This site

was elirninated cluring the initial investigation stage due to its

small size, steep slopes, anrd nearneas to Beaver Creek.

clatskanie Disposal Site

The Clatskanie site was investigated for inclusion as a

potential site. The 15-acre site owned by the City of Clatskanie
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j-s locateil just east of th.e Clatskanie City ]irnits. This site
was eliminated frorn consideration early in the study as a poten-

tial disposal site due to the poor cover nateri-al , unsuitahle
access, and steepness of s lopes.

County. Rock euairy

This 3O-acre quarry is located i rnmediately adjacent to U.S.
Ilighway 30, I mile north of St. I{elens. The sj-te is surrounded
by undevelopeil land, with direct access from Highway 30. The
site was el-iminatecl frorn consideration due to the fact that it
is  underlain by a permeable coLumnar basal t  layer.  Addit ional ly,
there is a lack of on-site cover materi"al .

CoaL Creek, Washinqton

The Coal Creek site is operated by Cowlitz County about 15
miles from the City of Rainier with access via the Longview
Bric lge. The present s i te wi l l  be closed sometime in mid-1975 and
a new sl te opened. The use of th is s i te for the disposal of  refuse
from the northern region of Colurnbia County was eliminated baseil
on objections from the Cowlitz County Solid Waste Department that
the additionaL Col-umbia County wastes would shorten the life of
the new si te and also create problems with fee col lect ion raEes.

Deer Is lanal

The Deer Islanal site is a sma11 abandoned grayel pit located
adjacent to U.S. l t ighway 30, l  mile south of Deer Island. The
site is surround.ed. on the north by residences and by und.evetopeil
Iand to the south. This site was eliminated from further consicl-
eration fo]lowing the initial investigation phase due to the
srna11 size and the cJ.ose proximity of residential water werLs to
the  s i te .
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GobIe

The GobLe site is an existing rock quarry 3rl4 mile west of

Goble along coble Road. Surrounding land is prirnarily undeveloped
with sparse populat ion. The small  size of the site, i ts location
on a steep s1ope, and its existing use aII combined to eliminate
this site fol lowing init ial  f ield investiqation.

INCI I J- S

The Ingl is si te is a small
about 2 miles west of fngl is.
area of steep. woocled slopes.
initial investigation stage due
and poor access.

.[4arshland

abandonecl rock quarry located

The site is in an unpopulated

This site was eliminated. at the

to i ts srnal l  s ize, steep sIope,

The Marshland site is an area of marginal farmlancl located
north of U.S. Highway 30. The area is diketl  ani l  access is via

county roads from U.S. 30. A disposal si te coulal be located on
any available parcel of land within the diked areas. The site
was evaluated by the special landfill rating group anil dropped
from further consideration as a sanitary lanclfill because of its

remote location and poor access.

Natal

The Natal site is an abanclonecl rock quarry located. adj acent

to Oregon State Highway 47 at Natal . The site is surroundecl by

sparsely populated land and borilered on the north by the Nehalem

River. This site was rejected at the initial- investigation phase

due to the small site area, steepness of slope, and proximity to

the Nehalem River.
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Neer .C i ty

The Neer City site is a sroall abaniloned rock quarry one-half
nile west of Neer City. The access to the site is over a steep
gravel road, anil the surrounding lanct is undeveloped. Due to
the small  size, steep access, and remole location, this site
was el iminated fol lowing init ial- f ielcl  investigations.

Petersen

The Petersen sites are located on Tide Creek Road, one-half
mi le west of  U.S. I { ighway 30. There are two separate si tes,

both similar in nature. Surrounding land usage is undeveloped

forest }and and some agricultural land, Wood $rastes were dumped
at both si tes in 1971 and 1972, and one of the si tes caught f i re
in July of  L972. The operat ion of  both si tes was subsequent ly

hal"ted by the Department of Environmental Quality. Based upon
the srnal-  1 s i te s izes, the steep, narrow access road, and the
presence of the previously improperly filleil material , these
si tes were rejectei l  fo l lowing the in i t ia l  f ie l i l  invest igat ion.

Rainier

The former Rainier Disposal Site is ]ocated about 2 miLes
south of Rainier over a moderately steep access road. Surround-
ing land use is undeveloped forest with some scattered residen-
t ial bui ldings. The site was el iminatei l  from further considera-
tion following initial field inrrestigations because of the
presence of large quantities of material left from the former
burning dump, the small site size, the narrow access road, and
the steep banks.
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The Scappoose Sand and crayel site is locatecl on the north
bounilary of Scappoose, irnmediateJ-y adjacent to U.S. nighway 30.
The present gravel operation is mining just above the water table
anil there are pla':s to mine below the water table. There is
resiclential alevelopment east of the site. but the predominanr
land use is conmercial- industr iaL. This site was el iminated
from further consideration during the preliminary investigation
phase, partly because of tlre limited site capacity. but primariLy
because rnining will occur below the water table.

Shoreline Rock proclucts

The Shoreline Rock producta site is Located 2 miles north
of Scappoose. just off  U.S. Highway 30, on Honeyman Road. Sur-
rounding land use is primarily agricultural . This site was
dropped from further consideration after the initial field invesc-
igation because of its small size ancl proximity to the ground-
water tab1e.

Vernonia Disposal Site

The Vernonia Disposal Site is located about 1 mile from
Vernonia over a narrow ancl winding road. Surrounding land uae
is predominantly undeveloped timber on steep slopes. This site
is now open I day per week for the disposal of nonputrescible
wastes. t lowever, i t  was not considered suitable for use as a
potential si te because of i ts srnal l  size, lack of suitable cover
materi.al, narrow access road, and steep slopes.
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MULTNOMAH COUNTY

Burlington

The Burl ington si te consists of  about 200 acres of  l_owland
and sloughs locateil between Sauyie Island Bridge and the community
of Burlington. The site is bounded by MuLtnomah Channel on the
east and by Bur].ington Northern Railroad tracks on the west.
Access to the si te is of f  St.  Helens Eighway. The average depth
of f i l l  in the si te would be about l0 feet because of the rela-
tively 1ow elevation of the raifroad tracks along one boundary
of the si te.  The shalLow depth of  f i l l  would severely l imit  the
volume and life as a landfill . The si_te had been considered
previously for use as a nonprocessible wastes lani t f  i l_ l ,  but the
application for a disposal site permit was turneil down by the
Oregon State Environmental eual_ity Commission, The site was noE
investigated further because of its previous rejection by the
Environmental euality Commission and because of its relativelv
smaLl s ize compared to other potent ial  lowland si tes.

Columbia Sand and GraveL

The Columbia Sand and Gravel  s i te consists of  a 9-acre
gravel pit located at the corner of I2Znd, Street and N.E. San
Rafael Street. The pit is bounded by roads on t$ro sicles and by
a school playgrounil and a residential area on the other two
sides. Access to the si te is of f  122ud Street and Interslate
80N. The si te was evaluated by the special  landf i l l  rat ing group
and was subsequently dropped from further consid.eration as a
regional Landfill because of its srnall size anil its location in
a resiclential area, but the site could still be consid.ered as a
potent ial  landf i l l  for  nonprocessible wastes or as a potent ial
f i l l -  using processed refuse for land reclamation.
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Easl Multnomah

The East l{ultnomah site consists of approximately 245 acres

of flat lanil on the south side of Interstate 80N between N.E.

l48th and N.E. 169th avenues r just north of N.E. I talsey Street.
The area is surrounilecl by fairly clense residential neigtrborhoods.
Access to the site woult l  be off N.E. l-48th or N.E. 169th avenues
from N.E. Halsey Street or N.E. Sandly Boulevard. The site was
eliminatecl after initial investigation because it was surrounded
by resiclential neighborhoods and because the site would. not bene-
f i t  by being f i1led. In fact, the land rdould general ly be less
usabl-e after f iLLing than before.

Gresham Sand and GraveL

The Gresham Sancl ancl Gravel site is an 8-acre area being
rn-ined for gravel . After the gravel is removed, the area woulil
be a potential lanilfill site. Gravel operations owned by Rogers
Construction are locateil on the east side of the site with the

conpleteil vance Pit landfill located on the north and 190th

Avenue on the west. There is some residential housing to the
south of the site anil the overall area is generally resiilential-
except for the gravel operations. Access to the site is from
195th or 190th avenues from Division Street or Stark Street.
The site might not be available as a disposal site because of the
owner's intention to mine gravel a considerable depth below the
water tabl-e. The site was evaluated by the special landfill

rating group and was subsequently dropped from further consid-

eration as a regional landfill . The site shoulcl not be considered
in the future as a potential landfill for nonprocessible wastes

or processed refuse,unless assurance can be given that the gravel
pit will not be minld below the water table.
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Nash Gravel Pit

the Nash site is a 24-acre gravel pit located in Northeast

Portland. The site is bounded by Cui_ly Bouleyard on the west.
Union Pacific Railroad tracks and Columbia Boulevard on the north
siale of the pit, anil some residential housing on the south side
of the pit. The area is primarily inilustrial and commercial in
lani l  use. Access to the si te is of f  Cul ly Boulevard from N.E.
Portland Highway or Columbia BouLevard. This site. along with
the Yett gravel pit on the west side of CulLy BouLevard, was
considereil as a potential regional 1andfi11, but was eliminated
in favor of  the larger s i tes at  Hayden Is land and St.  John's.
The si te should st i l l  be considered for use as a potent ial  land-
f i l l  for  nonprocessible wastes.

Oreqon Asphaltic Pavinq

The Oregon Asphalt j -c paving si te consists of  a 20-acre gravel
pi t  Locateal  at  155th Avenue and S.E. Main Street.  The si te is
in a residential- area with a school on one side, a playground on
another side, and the remainder of the site surrounded by residen-
t ia l  housing. Access to the si te is of f  S.E. Main Street f rom
S.E. Stark or S.E. 162nd Avenue. The si te was ef iminated afuer
evaluat ion by the special  landf i l l  rat ing group because of i ts
smal l  s ize and Locat ion in a resident ial  neighborhood. The si te
could st i l - l  be considered as a potent ial  1andf i11 for processed
refuse. Such a lanclfill woulil involve a minirnum anount of traf-
fic and nuisance and would transforn an enpty gravel pit into a
park or playground.

Portland Sand and Gravel

The Portlancl Sancl and
gravel  pi t  located at I07L7

Gravel si te consists of a 35-acre

S.  E .  D iv is ion  St ree t .  Res ident ia l
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housing, a park, and a school are located arouncl the pit. Ihe

main access to the site is off Diyision Street through conmer-

cial and residential neighborhoods. The site was eyaluated by
the special landfill rating group and was eli-minatedl from further
consitleration as a regional lanclfill because of its small size
ancl location in ;" residential area. The site should still be
consiclered as a potential landfil1 for nonprocessible wastes or
as a potential land reclarnati.on site using processeCl refuse as
fill rnaterial .

Rogers Consgruction Conpany

The Rogers Construction Company site is a 53-acre area being
ninedl for gravel . Gravel operations owned by Gresham Sand and
Gravel and a portion of the completed Vance Pj-t tandfill. are
located on the west and south siiles of the site, with }90th
Avenue on the north and reeidential housing on the east. Access
to the site is off l90th Avenue from Division Street or Stark
Street, The site was evaluated by the special 1anilfi1l rating
grpup and was subsequently elirninated from further consiileration
as a regional landfill because of the nearby residential housing
and i ts relat ively small  size. The site could st i l l  be consid-
erecl as a potential landfill for nonprocessible wastes or as a
potential lanil reclamation site using processed refuse as a
f i.11 rnaterial .

Waybo Gravel P+t

The Waybo, Inc., si te is a lS-acre gravel pit  locatecl on

N.E. Ki l l ingsworth Street just off  82nd Avenue. The pit  is

bounded by commercial establishments on the east, resiilential

housing on the south, another small grayeJ. pit on the west' and

N.E. Killingsworth on the north. ?he gravel pit adjacent to the

Waybo site could probably be filled along with the l{aybo gravel
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pit, but it was not consiilered. as a specj-fic site. Access to
the waybo site woulcl be off N.E.. rd].lingsworth froru g2nd Ayenue
or Col-urnbia Boulevard. The site was considereil as a potential
regional landfillr but was eliminated in fayor of ttre J_arger
sites at Hayden Island ani l  St. Johnrs. The site could st i l l  be
consiclerecl as a potentiaL randfiLl for nonprocessible wastes or
as a potential land recl-amation site using processed refuse as
a f i l l  mater ia l .

Yett Gravel pit

The Yett site j_s a 42-acre grave1 pit located in Northeast
Portland. The site is bounded by Cully Boulevard on the east,
the Union Pacific Railroad tracks and warehouses on the north,
N.E. Portland Highway on the south, and a lj.mited amount of
resident ial  housing on the west.  Access to the si te is of f
Cully Boulevarcl from N.E. portland Highway or Colunbia Boulevard.
This s i te,  along with the Nash gravel  pi t  on the east s ide of
Cul ly Boulevard, was considered as a potent ial  regional landf i l l ,
but was eliminateil in favor of the larger sites at Hayden Island
and St.  ,Johnrs.  The si te could st i l l  be consi i lered as a poten_
t ial  landf i l l  for  nonprocessible wastes.

WASHINGTON COUNTY

Cooper }lountain--+-

The Cooper lvlountain site consists of a series of gravel
pits with a total area of 200 acres off Farmington Road 4 miles
southwest of Beavef,ton. The site is located in the northwest
portion of Cooper Mountain and is isolated from residential
development. Access to the site is off Farmington Road and
Clark Hill Roait. The owner estimates that the present gravel
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operation could last up to 20 years and that he would not con-

sider using the si te for landf i l l  unt i l  he has f in ished the
graveJ. extracti.on. Another important consideration is lhat

there are four publ ic wel ls located on or adjacent to Cooper

Mountain which severely l in i t  the use of th is s i te.  The si te,

when gravel operations are completed and if an alternate public

urater supply were located, could be considered as a long-range

potent ial  landf i11.

Frank

The 51-acre Frank si te is s i tuated on a hi l ls ide which

slopes down to a flood plain of the Tualatin River. A number

of small springs pass througfh the property, emptying into the

Tualatin River. The property has a predominately silty clay

soil. The property and surrounding area are agriculturally

sound ririth farm houses located on either side of the property

on Beef Bend Road, the nearest of which is roughly four-tenths

of a nile away from the operating face. This site ruas consicl-

ered as a potential reqional lanclfill, but eliminateil ilue to

the follohTing facts: (1) ttre Frank site is a nonconforming

prior land use, and the washington County Planning Commi.ssion

has indicated opposi t ion to any expansion of  the si te;  (2) in

1973 the owner of the site attempted to expancl his facilities

and was denied a permit by the County Planning Cornrnission; (3)

the present DEQ and County permits specifi.catly exclude all

addi t ional  s i te users by stat ing that only the conunercial  col-

lect ion trucks serving Frankts f ranchised area shal l  use the

si te;  (4) t raf f ic volume on Beef Bend Roai l  leading to the si te

is already a problem, and expanded use of the site by addition-

aI haulers would increase the traf f ic loacls;  (5) the si te has

a relat ively sma1l capaci ty;  (6) f i l l ing of  the si te has only

marginal lancl reclamation value.
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Porter Yett

The Porter Yett  s i te consists of  an 8-acre gravel  pi t  and

14 addit ional  acres of  hiJ. ly land located on Schol ls Ferry Road

3 mi les west of  Tigard. The si te is s i tuatecl  on the southeast

slopes of Cooper Mountain ani l  is relat ively isolated from resi-

dent ial  development.  Access to the si te is of f  Schol ls Ferry

Road. The si te has been previously considered for use as a sani-

tary landf i l l ,  but the appl icat ion for a disposal s i te permit

was turned. down by the EnvironmentaL QuaLity Commission. Because

of l imited size and previous reject ion by Environmental  Qual i ty
Commi-ssion further investiqation r^ra s not pursued.

Sexton l\,lountain

The 40-acre Sexton Mountain si te consists of  a gravel  pi t

and other hilly land located off lvlurray Roaal 2 miles south of

Beaverton. There are scattered homes near the site, and the main

access road to the si te,  Murray Road, passes through a heavi ly

developed resj-dent ial  neighborhood. The si te is less than 1 mi l_e

from a publ ic wel l  and for th is reason did not receive further

considerat ion as a potent ial  s i te.  ShouLd an al ternat ive water

supply be located, this site would again have potential for

landf i l l  purposes from the standpoint  of  the publ ic benef i t
der ived from f i l l ing the pi t .
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Appendix L

GEOLOGY AND SOILS OF SELECTED SITES

INTRODUCTION

This rePort provides the folloeting information for each

landfi l l  si te.

1. Elevation of water table and water table gradient

2. Potential f lood hazard

3. Erosion hazard

4. Suitabi l i ty of si te material for leachate Eetention

5. Suitabi l i ty of on-site cover material

6. Potential for 1andfi1l gas migration

7. General design considerations

Field reconnaissance by a coR-MET geologist, map and Liter-

ature studies, and conferences r'ri ttr Portland State University

Environmental geologists and U.S. Geological S urvey personnel

helped supply the desired information.

Tnvaluable guidance was receiveil frbrn Ranity Sweet, hydro-

geoJ.ogist with the Off ice of the State Engineer'

SoiI descript ion are based on visual and tact i le exanina-

t ion of soiJ.s sampledl during f ield reconnaissance'

Confidence in soil depth determination varies from site

to site. rt is high for sites that have excavaled pits and low

for sites that have no excavations or nearby wells '  This is

true for information on water table parameter6 anil elevations

of any sedimentary hori zon.



All of the sites studied are covered by unconsolidated
sedj.ments, sometimes hundreds of feet thick. These seiliments

range from impermeable to highJ.y permeable and would allo$t
estimated f low rates ranging from 0.001 gaLlons to 10r000
gallons per day per square foot.

Some of the sites have dipping or inclined seiliment }ayers

which could control  the ndqrat ion of  water or sas.

Most of the sites are adjacent to streams or r ivers assumed
to be hydrogeologic boundaries to a given groundwater body.
Stream or river surfaces usually proviile an accurate elevation
of the water tabl"e at the stream location. []re water table
generally rises away from lhe stream towarals areas of higher
ground elevations. This results in a f low or migration of
groundwater toward the stream.

water tabLe data was obtained by using exist ing watet well
data. well  water eLevations are elevations of free-standing
surface water, not the water tabIe. These two measures can be
considerabJ-y different. To reduce errors introduceil by using
free-standing water surface, i leeply cased wells were not usei l
as indicator wells and interpoLations were mad,e from shallow
we1 ls .

Sanitary landfilLs wilL frequent,ly alter the hydrogeologic
environment, part icularly in the cases of surface i l rainage and
precipitat ion runoff.  I f  operation of the landfi l l  is to pro-
ceed satisfactori ly, these aLterations must be recognized in
clesign .



Sanitary Landfill DesiEn

The basic purpose of a sanitary lantlfill is to provide for

the disposal for sol icl  wastes in a nuisance- and hazard-free

manner without an aclverse effect on the environment by compact-

ing the sol id waste and covering i t  with soi1. usually nuisances

and health hazards are prevented by compaction of the soliil

wastes and daily covering with soil. Since the prevention of

nuisances is reLated mainly to daily operation, the major erqrha-

sis of design is usually on protection of tlre environment,

namely prevention of significant ground and surface r^tater con-

tamination, and prevention of e:qrlosion hazards from migration

of  land f i [  qases .

Prevention of Groundwater and Surface water contamination.

Three basic types of design are available for preventing grountl-

water and surface water contamihation.

1 . Low migration of leachate under acceptable conditions.
The amount of leachate (contaminated $/ater from lanil-
fills) is reiluced by using a highly j.mpe rme ab le cover
material ancl by diverting surface water runoff fron
outsitle the landfill. This procealure reduces the amount
of water entering the fill anil the amount of leachate
that is produced from the Landfill. The reduceil quan-
tity of leachate is then allowed to enter the ground-
water. This procedure is usuaLly acceptable where the
grounalwater is not used for domestic water supplies or
where it discharges a short distance from the point of
contamination to a stream of suff icient size to di lute
contaminants to a negligible level . Usually monitor-
ing wells to measure contaminants are installed near a
landfill r,'rith this type of design.

Migration ancl recovery of leachate. The landfill is
designed for low migration of Leachate uniler accept-
able condit ions, but leachate, aftex entering the
groundwater, is removedl by pumping. This design would
generally be usecl as a backup for a design basecl on a
low migration of leachate urcler acceptable conditions,
to assure a means of contarninant removal if the contam-
inants in the groundhvater exceeiled a given 1eve1.

2 .
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Retention andl recovery of leachate. The landfill is
designeil with a highly impermeable cover, but. any
leachate is retained by an impermeable soil layei or
by exist ing impermeable soi l  at  the landf i l l  s i te.
The ]eachate can then be col lectect by a system of
drains and sumps and treated biologically before dis-
pos al  .

The type of ilesign to be used at a particular site usually
depends on the type of soil avaiLable at the site and the use
of grountlwater near the site. If a relatively impermeable soil
covers an extensive port ion of the site, a design based on re-
tention and recover? of leachate would be necessary because
Leachate produced in the landfill would tenil to come out on the
grouncl surface rather than entering the groundwater. A landfill
site located near a large river and underLain by permeable soils
wouLd be designed for a lovr migration of leachate to the river
where di lut ion of contaninants would result in negl igible effect
on the environment. When a 1andfi11 site is located in perm-
eable soils, but at some distance from the area where ground-
water would discharge into a river, a ilesign based on retention
and recovery of leachate using a bottom seal of inported, im-
permeable soil woulcl probably be required.

In areas where a lani l f i l l  s i te would be subject to f lood-
ing, dikes would be requiretl to prevent flood waters from enrer-
ing the site. The dikes would have to withstand ttre erosion of
flooclwaters as well- as preventing the entrance of water. pumps
would usually be necessary at the site to remove collected pre-
cipitation or groundrrvater infiLtrating into the diked area
during perioils of flooding

Prevent ion of  Explosion Hazards, one of the gases produced
during biological  decomposit ion of  refuse in a landf i l l  is
methane, a gas that is explosive when mixed with air in certain
concentrat ions. Usual ly,  the potent ial  for accumuJ.at ing
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explosive concentrations of me thane from a landfill is negligi-

ble except where structures are located adjacent to or on a

landfill. In such cases methane gas can migrate through loose,

permeable soils and accunulate in e:<5r1osive concentrations under

or within the structures. To prevent the possible migration of

gases to existing structures, barriers of inrpermeable soils or

special trenches f i l led with loose gravel are usetl  to cut off

or intercept the gas f low. structures bui l t  on or adjacent to

completed landfills shoulcl be designed especially to prevent gas

accumulations. The design of gas control devices was cons idered

only for those sj-tes with structures acljacent to proPosed land-

f i l Ls .

Erosion control.  In an area of relat ively high rainfal l ,

as the Pacific Northwest, a common concepl for reducing leachate

is to provide a relatively impermeable final cover on the fill.

While this is a sound concept, i t  is necessary to also ensure

through final design that the cover material will not be subject

to rapiit erosion with subsequent exposure of the fi11.

ALFORD

General Description

This location is an old (Pleistocene) stream terracei the

materiaL has the appearance of glacial outwash. The surface is

a thin, gravelly soil about I to 2 feet thick. Below this are

cobble gravels interbeddlecl with fine sancly stlts - The depth of

the gravels is probably from 0 feet at the terrace margin to

1OO feet at the slope to Clear Creek. The gravel ancl siLt beils

are nearly horizontal; no cross bedding was seen. Ttre gravels
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overlie more consolidated materials that generally dip tovrard
the west at the rate of about 40 feet per mi1e.

The property owner intencls to mine this area for gravel
with the intention that the excavation left after mining woulcl
be used for a landfiII. The informati.on presentecl here would be
valid for a excavation of about 50 feet deep but wouLil not
necessari ly be correct for deeper excavations.

Three large trenches previously dug for inspection purposes
had water standing in them about 12 feet below the surface of
the terrace. This is a locaL rrater table and inilicates rela-
tively impermeab 1e materials below.

The site location is shcrqrn on Fiqure L-I.

General Geology

The proposecl  landl f i1 l  s i te is unclerLain by o1d al luvium
of the Estacada Formation. This format ion consists of  cobble
gravel and boulclery-cobble gravel_ with interbeds of finer sands
and silts. This oLder alluvium terrace is a remnant of a nore
widespread unit depositecl in the ancestral Clear Creek valley.
The terrace deposit overlays and is bounded to the southwest by
the Sandy River mudstone. To the northeast the terrace iE
bounded by the Gresham Fomation, which is oLder than the terrace
but has s irn-i lar composition.

Depth of the terrace alluviun ranges from zero, adjacent
to Clear Creek, to about 40 or 50 feet aLonq the contact with
the Gresham Formation to the northeast.

The surf icial geology of the site is mapped on Figure L-2.
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Surface Water

Upland runoff to the site occurs from well definecl drain-

ages developeil on the older Gresham Formation. Drainage leacl-

ing from the site is not well defined, indicating either that

considerable percoltion of surface inflonar is occurring or that

the ilrainage had started to develop on the cresham Formation
prior to implacement of the Estacada Formation. The drainage

area above the site covers about 200 acres of moderately flat

slopes. Due to the nature of the terrace soi1s, al l  surface

runoff woulcl have to be routed around the disposaL area to

Clear Creek, to avoid f looding of the site.

Surface flooding of the site from Clear Creek (from lateral

seepage or clirect inunclation through erosion) could occur if

the pit excavation were belciv'r f l-ood stage.

Groundwater

Groundraater produced locally occurs in the Gresham Forma-

tion, which outcrops adljacent to the Estacada Formation uniler-

lying the site. Local wells surveyedl, as shown on the site map,

have a typical depth of 50 to 100 feet anil have a specific capa-

city of about I gallon per minute per foot of drawalown.

The bette! proilucing Troutdale Formation outcrops above

the ilisposal site as shown on the USGS geological map of the

area. The Col.rmrlci a River basalt underlies the site but it is

separatedl from the site by the Sandy River muilstone. WelI data

from the USGS inalicates no ground$rater production from the

Colurnbia River basalt near the iliscosaL site.

From the geology anil topography it would appear that

groundwater movement would. be from tJle Gresham Formation toward

the younger Estacada Formation unclerlying the site.

lJ- I



Movement of groundwater downward from the disposal site

into the sandy River mudstone is possible, but not likely due

to the low permeability of the mudstone. If saturation condr-

tions were to develop, a more likely exit would be a seepage

into the creek at the terrace margin. fn ailalition to surface

inflow, which can be routed, seepage into the pit could occur

as groundwater seepage from the Gresharn Formatj.on. This seepage

could also be diverted, at least in part. The low PermeabiLity
of the Gresham Formation, e><tribited in the 1ow well yielcls, in-

dicates that this lateral seepage should be ninimal.

Generated l-eachate from precipitation and lateral seepage

will most likely exit at the terrace margin.

Cover Material

The on-site material seems suitable for cover, providecl a

good mix of f ines and gravel is used.

Bottom Seal Material

I f  a bottom seal shouLd

site material coul"dl probably

decrease in permeabi l i ty.

Gas Migration

Gas migration should pose no

zontal movement is limitecl by the

Creek sicle of the terrace anil by

t ion mater ials on the other.

be considered necessary, the on-

be utilized to provide some

probJ-em at this site. Hori-

eroded slope on the Clear

the unclerJ.ying Gresham Forma-



Design Considerations

This area has a high Potential for recreationi therefore,

desigm standards should be high.

rf the site is clesigned with a retention anal recovery of

leachate system or any system that requires a lcw proiluction of

leachate, then care should be taken to Prevent lateral migra-

tion of surface runoff from the diversion channel to the fill

a rea .

Surface runoff would have to be diverted from the lanilfill

site if m"inimum leachate production was required.

The washington county soil map PrePared by the soil con-

servation service shoirs soils in the area that would have

minimum problems with regards to traffic loails and traction.

CIPOLE

General Description

The proposed landfill area is in the Tualatin Valley, which

has a rolling topography. The valleyrs elevation varies from

120 feet to L70 feet above sea level. GeneralLy the higher

elevations at the site are to the north; surface drainage j-s

to the souttrwest towarcl Rock Creek. Materials near the surface

consist of lacustrine sanils which shor cross bedding and some

sma1l (pea size) graveJ.s. The s ancls are very clean ancl have

only occasional smal1 beds of silty material .

The si te

operat ion, and

is currently being developed as a sand quarrying

most of the site woul-d be mined for sanil and

L- I1



graveL before being used as a sanitary landfill . The site

location is shcnirn on Figure L- 3 .

General ceology

The proposei l  d isposal s i te is underlain by older lacustr ine

sanils in the northern portion and youngrer alluvium in the south-

ern part. The older lacustrine ileposits are generally coarse
grained sands with lenses of pebbles. The older lacustr ine
sand.s are a flood deposited sand which contains scarcely any

fine material . The younger alluvium is a deposit of silts anal

f ine sands with some c1avs.

Beneath the older sands anil the younger silts and clays is
the Troutalale Formation. This formation consists of poorly

cemented si l t ,  c lay,  and si l ty f ine sancl .  The Troutdale Forma-
tion contains the principally developeil aquifer in the area.

Depth to the Troutdale Formation varies, in the vicinity
of the disposal s i te,  wi th elevat ion. The Troutdale Formation
is found at about 100 feet above sea Level here. Below the
Troutdale Formation the Colunbia River basalt is found from
560 feet beLow sea level  to 300 feet below sea leveI.  One weLl
near the si te penetrated the basalt  at  370 feet belor, , r  sea level .

The surf icial geology of the site is rnappetl  on Figure L-4.

Surface Water

Surface runoff  poses l i t t le problem at th is s i te.  The
general surface ilrainage is to the southwest toward Rock Creek.
hported cover material would alter the surface runoff pattern

s1ight1y, but any al terat ions could be handl_ei l  in desiqn.
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The low areas of the site are subject to flooding by the

Tualatin River. Flood water elevations were estimateil for the

floods of 1933 and L964. The 1964 f lood covered a small  Part of

the site in the southwes t corner be1o,q elevation 125 feet; the

1933 flood. an area below elevation 140 feet. Some dlking woulct

be required to protect against floodl elevations of 125 feet;

intensive diking woul€l be requiretl to protect against flood

elevations of I40 feet.

Groundwater

The elevation of the r.rater table was calculateil and plot-

ted on the basis of exist ing well  data. one possible system of

groundruater contouring and horizontal nrigration for the average

high grounclwater table is Ehovun on Figure L-3.

Groundwater general ly appears to f loi,t \,ites t toward Rock

Creek and north towaril the Tualatin River as shown in Figure

r , -3.

A 1ow permeability layer was inferretl from some of the

well logs, but this apparent layer is not discernible in the

logs of the eastern part of the site. A test hole clr i l led by

COR-MET penetrated a highly irnpermeab le layer from a depttr of

72 to 85 feet below the surface. Ihis soi).  layer has a

perneabil i ty of 1.1 x lO-8 cm,/sec, which wouLd effect ively

retarcl any downward raigration of leachate. If this is a layer

and not a lens, then it woulal act as a barrier to contaminated

grounilwater. Because availabl-e evidence does not justify

assuning a layer at this time. however. the more conservative

outlook wouldl be to assume that the low permeability rnaterial

occurs in lenses.
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WelI logs of  we1Is in the vic ini ty of  the si te in i l icate

that most of the domestic wel1s are developecl in the Troutdale

l'ormation. These wells with few exceptions have specific yields

of less than 1 gallon per minute per foot of drawilown.

There is some indication that ground\^rater in the shallower

aquifer could be contaminated. Ehe wel l  1og for the wel l  at

Cipole School shows contaminated water from a depth of about

70 feex. l lhen this strata was cased off  and the wel l  dr i l led

ilown to a water-bearinq sand aL 270 feet, r:ncontaminated water

was located.

Cover Material

I4ost of the area has a very shal low soif ;  therefore, the

cover material on t}Ie site is the s ame as the base material-,

meilium sand. If excessive filtration of surface r^rater is to be
prevented, a low permeability cover material woulit have to

be importei l  to the site.

Bottom Seal Material

The soil present at the site has a high permeability and

would not prevent leachate frorn entering the ground\^tater. A

bottom seal of impermeable soil would be necessary to prevent

significant quantities of leachate from entering the groundvlater.

Gas Migration

Gas migration would be essentially vertical through sur-

rounding soils and Lateral movement of gases should be no prob-
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Design Considerations

This site seems best suited for a lor"r rnigration of leachate

r:nder acceptable condit ions. I t  would also be possible to

design for the migration and recovery of leachate by instal l ing

wells in the site and pumping ttrem enough to cause a cone of

depression in the water table near lhe site. This would cause

grounilwater to f1o\^t toward the site insteacl of away from it

anil al-lovr recovery of the leachate. Dike material ancl cover

material would have to be imported. Because of the permeable

nature of the on-site materials, a veqf low permeabilj-ty cover

would have to be founcl if it was desirable to reduce leachate

production. Gas rrlgration shoulil not be a critical factor in

des ign.

observation of tracks and equipment involved in the quarry-

ing operation would indlicate that the soils in the area would

not present significant maneuvering Problems for refuse vehicles'

DURHAM

General Descript ion

The proposed site is in a low pass or gap between the

Tualatin and Willamette valleys and is aligned with the long

axis of Lake os!"ego. This gap is believed to have been caused

by flood eros j.on water of catas trophi c magnitude. Itre Durham

area is, then, the "delta" of these fLoods.

The subsurface material is about 100 feet thick in the

site area ani l  eonsists of a mixture of a si1t,  sancl,  gravel, and

boulders. T'wo abanilonecl gravel pits, excavated by the owner to

about 100 feet below the surface' were examinecl by COR-MET

lepresentatives .



The south pit contains some faint, subtle bedding. The
apparent maximum boulder size in that pit is about 3 feet in
diameter. The north pit has a large (approximately IOO feet
by 150 feet) clay lens that remains from the gravel mining
operation. The layer has 3 feet of t?rickness exposeal. There
is a minimum of 1,000 cubic yards of this clay which could be
used to mix with quarry material to provide a bottom seal.
A 50-foot by 100-foot ponil in the north pit stands 3 feet above
the pit's lowes t elevation. The pond, which is above the local
water tab1e, idas formed by fines from gravel washing that sealed
the pit bottom. The apparent maximun boulder size in that pit
is about 1.5 feet in diameter.

The site location is shown on Figure L,-5.

ceneraL Geology

The site is unilerlain by deposits that have been mappecl
as l-acustrine gravel by the Oregron Department of Geology and
Mineral Industr ies. Below the lacustr ine gravel, the Troutdale
Formation is found at about the bed elevation of Fanno Creek.
This is about 100 to 110 feet above sea level. The Troutdale
Formation here consists of about 300 feet of sands anil silty
sands. To the south and west of the site, lacustr ine si l ts,
in some places overlain by younger al1uvium, are found. To the
north, the sl ightly older Wil lametta si l ts are found as sur-
f icial depos i ts.

The surf icial geology of the site is mapped. on Figure L-6.
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Surface Water

Surface runoff does not seem to present any problems at

this site, but shal low ditching to divert surface runoff might

be necessary on the south and west sides of the Property.

This s i te 's fLood hazard is negl ig ible;  the ent i re s i te

is above the elevations of the 1933 Tualatin River flood.

Groundwater

Groundwater elevations were obtainedl from existing we1I

clata. The water table gradients from this data indicate poten-

tial grounilwater movement tovrard Fanno Creek ancl the Tualatin

River. Both would act as discharge areas and should limit the

migration of groundwater.

well data from the area indlicatedl that sediments unclerly-

ing the landfill site are quite permeable and would not act as

an effect ive barr ier to leachate seepage.

Well logs on file with the State of Oregon indicate that

modest-yield wel1s in the site area are producing from the

Tualatin Formation. These wells generally have specific caPa-

cities of less than I galJ.on per minute per foot of clrawdown,

although s crne wells prodluce over this figure.

One well tirillecl near tl.e site in 1951 encounterecl turb icl

water at a alepth of 65 to 90 feet. This would be in the

Lacustrine gravels. This stratum was cased off anil the well

completed to 146 to 165 feet where usable water was found.

The gravel mining operation in these pits was reported to

have contaminatecl nearby wel1s. Both turbidity from wash water
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and bacterial- contamination were reported. It should be noted
that ilomestic sewage in the area at the time was processed by
subsurface i l isposaJ- (septic tanks) methods.

The ilistance from the general land surface down to the

water table is about 40 feet.  One of the pi t  excavat ions is

belovr this elevation and would allcrr the water table to reach

the surface dur ing per iods of  high water.  Without a barr j .er,

infiLtration of rainwater and contact with the water table would
produce leachate.

Cover Material

There is generally no cover materiaL on the site because
the site consists of a large excavation. Material from the
road separating the U,ro pits is not suitable for impermeable
cover material, so cover material would have to be imported.

Bottom SeaI Material

The clay l"ens in the north pit could be mixed with pit
material to give a highly impermeable bottom seal . Various
test, mi.xes would have to be tri.edi to determine the feasibility
of this option. The acldition of the clay anCl reworking of the
other materials coul-d redluce the permeabili-tv of the bottom of
the site.

Gas Migration

Gas migrat,ion from the site into the surrounding material
is possible. Once in the surrounding material , gas migration
would. probably be nearly vert ical because of this material 's
high permeabil i ty. As the f i l l ing progressed upward, seal- ing
at the side would be reguired to prevent gas migration to
nearby bui ldings.

L-22



Design Cons iderat ions

This s i te is best sui ted for a design based on retent ion

and recovery of  l -eachate, or a low migrat ion of  leachate under

acceptabl-e condj-tions. Some impermea-ble bot.tom and cover

mater ial  would have to be importei l .  Surface water drai-nage

would present only minimal-  problems. Gas migrat ion to nearby

residences woul-d have to be control led with soiL barr iers or

other devices.

Traff ic maneuverabi l i ty on the natural  s i te mater ials

woulil be goocl. The character of the imported cover would deter-

mine traf f ic maneuverabiLi tv on those port ions of  the si te

where i t  was used..

HAYDEN ISLAND

General  Des cr ipt ion

Hayden Is land is in the Columbia River,  about I  mi le up-

stream from the mouth of the Willamette River. It i-s composed

primari ly of  recent a1luvia1 sand.s.  Dredge spoi l  is located on

the eastern part  of  the is lancl  and possibly on other parts as

wel1. The spoi l  woul-d consist  of  r iver sand, so no di f ference

in mater ial"  character ist ics would be noted.

The si te locat ion is shown on Fiqure L-7.

General Geol-oqv

Hayden Islancl is composed of and unilerlain by recent

al luvium. Soi l  bor ings at  Terminal  6 just  south of  the si te

across North Port land Harbor indicate that th is al luvium extends
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downward at least 180 feet.  The recent al- luvj-um was dePosited

in a var iable current and r iver 1evel  environment.  This mode

of deposi t ion resul ts in var iable texture and noncont inuous

sedimentary uni ts.  Subsurface rnater ials would consist  of  sands

and  s i L t s .

The  su r f i c i a l  geo logy  o f  t he  s i t e  i s  mapped  on  F igu re  L -8 .

Surface water

Very Li t t le surface drainage has developed on the is land

because of the high permeabi l i ty of  the sands composing the

is land. I f  a landf i l f  were constructed here, surface runoff

could be control le i l  easi l -y.  Flooding, f rom high levels of  the

Columbia River,  is a dist inct  possibi l i ty.  Elevat ions on the

undeveloped, \ , /es tern part  of  the is land are between l0 and 20

feet.  Dikes on the eastern side of  No r th Port land Harbor Chan-

nel  are at  an elevat ion of  32 feeL. This seems to be the gen-

eral-  el-evat ion of  dikes in the area, al though some are higher.

Groundwater

The area is one of grounclwater ilischarge with the Colunbia

River on the north anil North Portland Harbor on the south.

During high r iver stages, the r tater table reaches grouni l  surface

in the 1ow port ions of  the is lancl .  The water tabl-e can be ex-

pected to vary with the r iver stage. Placing refuse in lonr

spots could br ing the water table into contact wi th the refuse

during per iods of  high water,  Holntever,  because of the high

di lut ion capaci ty of  the Co lurnbi  a River the ef fect  of  inter-

mit tent contact of  the refuse with grouni lwater should be negl i -

oib le .
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well logs on file with the USGS inilicate that wel1s in the

recent alluvium can develop high yielils. A welL on the south
side of North Portland llarbor hadl a specific yield of I75

gallons per minute per foot of drawdown.

Cover Material

The cover materiaL on the site
permeable cover material r+ould have

Bottom SeaL Material

is highly permeable r non-

to be imDorteil.

The material on the site is too permeable to be considered

a bottoh seal. However, bottom seal materiaL should not be .re-

quired at this site because the groundvrater at the site is

little used and is directlv connected with the Colunbia River.

Gas lligration

Gas nigration should pose no problem at this site. There

are no confining, strata and no inunedi ately ailj acent buiJ.dings.

Des ign Co4s :Lqqra'b:!e4q

The most suitable design wouldl be a lcnr rnigration of

leachate under acceptable condlitiong. Large-scale aliking \^'ith

inported material would be required. Diking should conforrn to

the standards of the U.S. Co'rps of Engineers to withstand

erosion and washout. Surface runoff, with the exception of
flooiling, Ehould pf,esent only minor problems. Cover material

would have to be importecl. Dredlge spoil coultl possibly be used

for this purpose. Gas migration shouldl pose no problems here.
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The condition of the unimproveil roaals on the island indi-

cates that trucks and machinery shoulil be able to move on the

surface with little problem. The nature of any imported cover

material night alter this for those areas covered.

OLD PUMPKIN

ceneraL Description

This site lies at the foot of ttre southwest, flank of the

Tualatin mountains. The materials near the surface are silts

and silty gravels overlying basalt. The unconsolidated mate-

r ials are 50 to 100 feet thick ( less on r i i lges). Both the si l ts

and silty gravels are fairly impermeable when compacted.

The site location is shcn'rn on Fiqure ],-9.

GeneraL Geology

The majori ty of the surf icial material at the site Loca-

t ion is wi l lanette si l t .  This unit  consists of bedded Eil ts

anil fine sanil with occasional lenses of cIay. To the northwest

these deposits gracle into Upland silt and a smalL portion of

Helvetia Formation. The Upland silt consists of materials much

like the Willamette 6i1t except it is s omewhat finer and evi-

dence of becliling is usually lacking. Uplancl silt is usually

thought of as being a wind blorn ileposit. The lielvetia Forma-

t ion consists of poorly cementei l  sani l ,  sandy si l tr  and si l ty

clay with thin pebble beils. Beneath the Willamette siLt the

Troutdale Formation is founil about 50 feet below the surface.

The Troutdale Formatj.on thins to the north and is probab ly non-

existent north of the Helvetia Formation outcroo.

J J - Z d
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The surf ic ia l
T, -  I  n

Surface Water

The mater ial

the bottom of the

Most of the site lies on an uplancl terrace with the topog-

raphy rising steeply to the northeast. Runoff from this higher

ground would have to be control led by an interceptor di tch.

There are natural drainages leading from the site to the south-

west and southeast.  Leachate shoul i l  be col lected before i t  can

enter these channels -

Limited weLl data indicate that the underly ing strata have

1ow permeabi l i ty;  therefore, leachate wi l l  not f i l ter  down into

the groundwater.  The slope of s i te should aid in the col lect ion

of leachate for t reatment.

Groundwate r

Wel l  logs on f i le with the USGS show very few wel1s; those

that protluce moderate amounts of \^/ater are in the Columbia

River basal- t .  One shal low wel l  in the si l t  goes dry in the

sunmer and yields 5 gal lons per minute in the winter.  Wel- ls

deveJ.oped in the sil-ts commonl-y report iron-bearing water. The

1ow yiel i l  of  we1ls in these si l ts indicate a low perrneabiJ- i ty

for th is mater ial  at  th is locat ion.

Cover Mater ial

The si te soi l  is  adequate ani l  sui tabl-e for cover mater ial .

Bottom Seal Mater iaf

geology of  the si te is mapped on Figure

on the si te should be adequate for seal ing

l -and f i 11 .
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Gas Migration

Gas could migrate upslope somewhat.  I t  seems 1ikely '  hc 'vJ-

ever, that the cover material woul-cl be more permeab le than the

underlying material. No prob lem is anticipateal from gas migra-

t i on .

Design Considerat ions

This s i te is sui ted for a retent ion ani l  recovery of

leachate design. Surface runoff  is the pr imary concern here.

I f  runoff  is control led and the low permeabi l i ty cover is wel l

compactei l  on the si te,  prodluct ion of  leachate coul i l  be held

to very low l-eveLs and collected for treatment. Gas migration

shoul-c l  pose no problems here.

The Soi l  Conservat ion Service soi l  map for th is area

incl icates part  of  the si te has a severe soi l  l imitat ion for

roads and streets.  Because of th is l imitat ion special  ef forts

woul-d be necessary for winter season operat ion with regard to

trucks and mach j-nery,

The nature of  the topography and on-si te soi1s, combined

with the relat ively large i l ra inage basin upstream of th is s i te,

indicates that special  care should be taken to ensure against

post complet ion erosion into the refuse.

ROSSMAN

General Des cription

The si te l ies just  south of  the conf luence of the Clackamas

and Wil lamette r ivers.  The area is a f l -at  terrace with an

) J - 5 4



average elevat ion of  30 feet.  The f i l l  s i te is bounded on the

east by the relat ively steep topography of Clackamas Heights and

on the south and west by dikes of  elevat ion 40 feet.  The exist-

i ng  1and f i l 1  i s  l oca ted  i n  t he  sou the rn  pa r t  o f  t he  s i t e .

The si te locat ion is shown on Figure L-11.

General Geology

The Landf i f l  area is underlain by younger a11uvium. Ttre

younger al luvium consists of  sands, s i l ts,  and clays with the

f iner mater ial  predorninat ing. Beneath the younger al luvium are

some old,er s i l ts and c1ays. These mater ials in the f iner

grained fract ions should be fair ly impermeable.

The surf ic ia l  geology of  the si te is mapped on Figure Ir-12'

Surface Water

Surface water at  the si te drains to the east to a large

ditch at  the eastern boundary of  the si te- Drainage from the

Clackamas Heights area also f lows into thj .s di tch. The water

in the ditch fi-ovrs south into Abernethy Creek and thence into

the V{illamette River. The ditch passes uniler the south dike

where i t  is protected from f lood. ing'  by f lap gates. During

perioils of hlgh water in Abernethy Creek surface water from the

landf i l - l  area is pumped over the dike.

Floocling of the area by either the WiLlamette or Clackamas

rivers is prevented bv dikes to elevat ion 40 feet.

! - J J
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Groun dwater

Logs of monitor ing wel1s dr i l led at  the si te indicate that

the area is one of ground\^/ater discharge, the discharge area

being primarily Abernethy Creek. The high imperme abi lity of

soi ls at  the si te should prevent any signi f icant contaminat ion

of grouldrrater.

cover Materlal

The soil at. the lanclfill makes a highly impermeable cover

mater ial  .  However,  due to i ts c layey nature'  the soi l  can be-

cone di f f icul t  to work with and operate on when i t  is wet.  At

the present t ime operat ing probtems are reduced because a drag-

I ine is usei l  for  c l igging and placing the soi l .

Bottom Seal Material

The on-si te soi l  provides an excel- lent seal  so there is no

need to import  mater ial  for a bottom seal- .

Gas Micrration

Gas migrat ion in a lateral  direct ion away from the fandf i l l

shoul i l  not occur because of the elevated nature of  the f i l l  and

the highly impermeable soi l  underly ing the f i l l -  However,  ver-

t ical  migrat ion of  gases throuqrh the f i l l  surface could be pos-

sib1e. Such migrat ion could possibly occur through i lesiccat ion

cracks in the clayey cover mater j -al  .  Accorct ingly,  bui ld ings

constructed on the landf j .11 shoulcl  be designed to prevent the

migrat ion and accumulat ion of  gases in enclosed sPaces.

L -  5 b



Design Cons iderat ions

The si te seems sui tecl  for a design based on retent ion and

recovery of  leachate. The exist ing landf i l l  does not appear

to have produced any signi f icant quant i t ies of  Leachate. How-

ever,  i f  leachate should occur in s igni f icant amounts,  i t  should

be col lected and treated before being discharged to surface

waters .

The importat ion of  cover mater ial  and bottom seal mater ial

is not necessary.  Surface runoff  is provided for in the design

of the present landf i1l .  Hor izontal  gas migrat ion should not be

a problem,

Because of the nature of  the cover mater ial  and the eleva-

ted nature of  the landf i l l  ,  erosion protect ion should be ensurecl

af ter s i te complet ion to avoid exposure of  the f i I I .

SANDY DELTA

General  Descr ipt ion

The S ancty Detta site is at the mouth of the Sandy River

where it joins the Columbia River. The Sandy River has formed

a del ta out intc the Columbia River,  and the Columbia River

bends around it, During high water, much of the area is sub-

merged and a thin ( I - inch to 2- inch) peaty layer has deve loped

there. The Sandy River has a relat ively steep grai l ient near

the mouth (l-0 feet per mile) and during flood stages has high

transporting energy .

The si te locat ion is shc,r^rn on Figure L- l -3.

L - J  I



LEGEND:
- SITE BOUNDAHY

FIGURE L . I3

METROFOLITAN $ERVICE
SOLID WASTE MANAGEMEI{T

GREATER PORTLAND

SANDY DELTA POTENTIAL

DISTRICT
ACTION PLAN
AREA

@c{neb
L- 38

LANDFILL SITE



ceneral  ceology

The  p roposed  d i sposa l  s i t e  i s  under la in  by  younger  a f  l - uv ium

which consists of  sands and gravels with occasi .onal-  beds of s i1t .

The  younger  a l l uv iun  i s  i n  excess  o f  I 00  fee t  t h i ck  a t  t h i s  s i t e .

Sedimentat ion of  th is type is qui te i r regufar and no geologic

un i t s  wou ld  ex tend  ove r  t he  en t i re  s i t e  a rea .

The  su r f i c i a l  geo logy  o f  t he  s i t e  i s  mapped  on  F igu re  L -14 .

Surface Water

Diking would be necessary to protect against the frequent

f looding from the Colurnbia and Sandy r ivers that occurs regular ly

in this area. High r iver stages in the Sandy Rj-ver could expose

d ikes  to  s t rong  cu r ren ts .

Dikes shoutd be bui l t  to the standards of  the U.s.  corps of

Engineers to protect the dikes against erosion and washout.

Groundwater

The area is usual ly one of groundwater discharge; there

is no consumptive use of groundwater betvreen the si te and the

r iver.  Even with dikes, dur ing high r iver stages the water

table would reach the ground surface. The groundwater gradient

would be into the sj- te i f  th is water were pumped out.  The

depth to the water table would depend on the r iver stages of

the Sandy and Cohimbia r ivers.  High r iver stages for the Sandy

River would be expected in the winter rainy season and the

early spr ing rainy season that occurs dur inq the f i rst  snow melt .

The Columbia River woult l  be expected to f lood dur ing late spr ing

as a resu]t  of  the sno$, me l- t  in the Rocky Mountains.
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Cover Material

Cover materiaL

si l t  beds. A cover

be imported.

Bottom Seal Material

with the exception of occasional

1ow permeability would have to
is permeab le

rnaterial of

The material on site is too permeable to be considered a

bottom seal. However, bottom seal material should not be re-

quired at this site because the groundtrrater at the site is rnrus ed

and is shortly connected with the Colunbia River,

cas Migration

Gas migration shouLd pose few problems at this site. No

confining beds are present, and cover material would be ttre only

inf luencing factor.

Desiqn Considerat ions

The only workable ilesign for this

migration of leachate undler acceptable

be necessary for continuous operation,

would have to be imported.

site would be for low

conilitions. Diking would

anal much cover material

Material would have to be imported for dike construction.

Dike construction on the San y River sicle would have to be

capable of withstancting high velociqr currents. Lateral gas

rriqration wouLd be no problem at this si!e.

Traffic maneuverabiLity on tl.is site couLd be a problen

during periods of high water. Some of the on-site materials

are fairly silty anil could get soft when wet.

. ! - + r



SANTOSH

General Description

The site l ies just to the north of the Santosh gravel
quarry and is bounded on the north by Scappoose Creek. 1 The
grave l- quarry is operating in o1d terrace graveJ. wj.th surface
elevations of the terrace at about 30 feet. The terrace ternr:i-
nates on the north with a steep slope down to elevations of
about 10 feet.

The site location is shor,vn on Fiqure L-I5.

ceneral ceo log'y

The currently active disposal site is unilerlain by younger
al luvium. To the northwest, across Scappoose Creek, and to the
southeast, an older gravel terrace outcrops. The alluvium in
the Scappoose Creek channel seems to be quiet water deposits
of nearby l-acustrine character. Immediately below a surface
soil ancl peat layer is a nearby impermeable clay. For all prac-
t ical purposes, this clay can be considered watert ight. The
portion of the site towaril Scappoose Creek is diked to elevation
22 feet MSL; the dikes seem highly impermeable.

The surf ic ia l  geology of  the si te is mappei l  on Figure L-L6.

Surface Water

Surface runoff from outside the site is easi ly control_led.
Due to the exceptionally tight nature of the site material , sur-
face runoff from within the site can be coLLected and pumped
out. Flooding from high levels of the Columbia River coulil
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pose some problems, but the present dikes coulil be extended and

raised i f  necessary. New dikes, required for f i t l  expansion,

can be cons tructed using }ocal soi ls.

Groundwater

The water table

northward gradient.

the water. The site

table, anil the leve1

any case.

cover Material

lies near the surface with a probab 1e small

There are no nearby clown-gradient users of

seems to be nearly isolated from the water

of infiltration would be extremely l ovr in

There is no cover material on the site; it has to be im-

ported. The overburilen from the gravel operation could be used

for cover i f  a location coul i l  be founcl to stockpi le i t .

Bottom Seal MateriaL

The existing soil provides an excellent seal so there is

no neetl to irnport material for a bottom seal.

Gas Migration

As the f i l l ing progresees, i t  is PossibLe that gas migra-

tion couldl occur toward the south. rhis should Pose no problem,

h@tever, because migration is toward an open gravel pit.

Design Cons idlerations

The present sanitary Ianclf i l l  is retaining leachate. Col-

lection and treatment of this leachate rright be necessary in

the future if it cannot be retainedl within the landfill.

L -45



Dike materials are satisfactory. Outside surface runoff

is wel- l  control led and only rainfal l  within the site boundaries

is of concern. The exceptionally imperneable bottom material

eliminates serious groundwater contamination. Gas migration

shouli l  not present any serious problems.

ST. JOHN

ceneral  Descr ipt ion

The si te is on the peninsula formed by the junct ion of

the WilLanette and Cohunbia rivers. The Coh:mbia River during

flood stages has deposited a deltaic type of seiliment at its

confluence with the Willanette River. These flooil deposits are

of sand and si l t  and are general ly found at elevat ions of  less

than 25 feet l,lsl. The entire area is naturally one of lotv

swampy ground with numerous lakes that fluctuate with high and

lotr  water stages of the Colurnbia River.  The landf i l l  s i te is

boundecl on nearly aI1 sides by lakes and sloughs which flow

into the Colurnbia Slough to the northwest.

The si te locat ion is sho,vn on Fiqure L,-17.

General Geology

The Landf i l l  s i te is underLain by younger al luvium of

variable thickness. Beneath the younger alluvium and outcrop-

ping to the south is an older sand and siJ- t  deposi t .  The thick-

ness of  these alLuvial  deposi ts exceeds 50 feet over most of

the si te area. Most of  the area is being art i f ic ia l ly f i l led

to above the water table and tl.e surficial geology is controlLed

by the nature of the fill .

.t-- 4 b
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Linrits.oJ tre propoced landlill are presently being
de{ined by ttrg City of Portland and its engineeriig
consultants. The proposed landfilt limits would be
ertablisired by a water elevation of ll feet MSL in
Smit'r Lake.
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The surf ic ia l  geology of  the si te is maPped on Figure

L - l . 5 .

Surface Water

Surface drainage in this low ly ing area is poof, ,  consist ing

of a system of s loughs and shal lo,r  lakes. Al though the peninsul-a

area is general ly protected by dikes, Columbia Slough is open

to the Willamette River and connected to Smi ttr and Bybee lakes

near tJ-  e St.  , fohns si te.  Accordingly,  the area around the si te

is subject to fluctuations in the levels of the wil-lamette and

Colunbia r ivers.  To prevent f looding dur ing high water the

areas intended for sani tarv landf i l l  must be diked.

Groundwate r

The area is one of groundwater discharge to the Colurnlcia

River on the north and the Wiltamette River on the west, with

some discharge to!,tard Colrrrnbia Slough to the northwest. However,

the soi ls in the si te area are rel-at ively impenneable,  thus re-

tarding clownwarcl migration of grounil'i,nater. There seem to be

few down-gradient grounalwater users from the alluviun aquifer,

so l i t t le impact would be expected from l-eachate.

Cover Mater ial

Cover mater ial ,  consist ing general ly of  dredge f i11, is

importecl to the existing fandfill . Continued importation of an

impermeable cover material wil-l- be necessary for future opera-

tions .
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Bottom SeaL Mater ial

Bottom seal mater ial  is not necessary at  th is s i te as there

is an impermeable si l ty c lay layer beneath the ent i re s i te which

effect ively acts as a seal  .

Gas Migrat ion

Gas migrat ion is not a prob 1em at th is s i te.  There are no

immeiliately adjacent structures that wouLcl be affected by gas

product i -on, and no geologic format ions which would indicate

that gas migrat ion in the hor izontal  direct ion would be l ike1y

a t  a I I .

Des ign Considerat ions

The present design of  the landf i l l  s i te is based on low

migrat ion of  leachate under acceptable condit ions. This type of

design shoul i l  be ai lequate for future landf i l l  operat ions. In

order to prevent leachate frorn draining through the sicles of the

landf i IL,  impenneab Ie dikes should be constructed around the

future landf i lL operat ions.

fnpermeable soi l  should be imported for f inaf cover mate-

r ia l  at  the si te and care should be exercised in f inal  cover

design to prevent erosion of  the f inal  cover.
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Appendix M

COMPUTER PROGRAM DESCRIPTION

GENERAL

The linear model used to evaluate the economics of alter-

native solutions for this study is one that chooses the size of

sol i i l  waste faci l i t ies,  the t iming of faci l i ty construct ion,

and the directj.on for refuse movement according to the criterion

of rninimum total cost. Minimum total cost can be computed for

a range of t ime per iods. rn al l  cases the solut ion achieved is

one that minimizes total  cost for the ent i re per iod selected.

Since it is a lj-near mode1, it may be solved using any linear

prograrnming technique. Strictly linear cost functions are not

appl icable to aI ]  the costs in the model;  however,  l inear sep-

arable cost funct ions (as descr ibed here) can be used j .n most

solution algorithms .

cosT FuNcTtoNs

There are two kinds of cost curves: strictly linear and

l inear separable.

A. str ict i-y I inear - al l  haul costa and perhaps sorne
operating Costs. The cost relat j"onship is l inear
throughout the functj-onal limits used in this study.

F

o
I

AMOUNT sHIPPED (TONs RECEIVED}
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Linear separable -  al l  faci l i ty (bui lc l ing) costs and
most operat ing (processing) costs.  The cost relat ion-
ship is l inear through a l imited funct ion, breaks
l inear i ty at  a discrete funct ion point ,  and then
assumes a new slope and l inear i ty to another discrete
Do in t .

S U I t D I N G .  S I Z E  O F  F A C I L I T Y  ( C A P A C I T Y  B U I I . T )

PROCESSING -  AMOUNT R EC E IVED

INPUT AND OUTPUT DATA

The inputs for this program are divided into two

categories.  The f i rst  category is the uni t  cost of  each trans-
port  t r ip and the uni t  cost of  t ransfer,  processing, and

disposal .  These d.ata are in the l ibrary matr ix of  the program.

The second category is the constraint  data which represent

refuse quant i ty generated at each refuse center and the capac-

i ty of  the faci l - i t ies used for handLing and disposal.

The input data were prepared from the col .Lected informa-

t ion of  th is study and include the populat ion of  each center of

B .
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refuse, t ransport  routes. average speed of refuse vehicles on

each route,  average loading of refuse vehicles,  crew size,

distance of refuse routes, and annual col lect ion, processing,

and disposal costs.  An assumption was made that the trans-
port  cost is l inear ly proport ional  to the t ime consumed dur ing

transport ,  regardless of  the var iat ion in refuse loading at

di f ferent col lect ion t imes and di f ferent centers of  refuse.

The uni formity of  refuse loading on each tr ip is necessary for

the  ana lys i s .

The output of the program gives a total optimized cost of the

system within Port land region constraints.  The matr ix was pre-

pared to al low the select ion of  t ransport  routes ei ther direct ly

to disposal s i tes or through a transfer stat ion to disposal s i tes.

OBJECTIVE FUNCTION

Min im ize :
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CONSTRAINTS

A. In order to t reat processing costs as l inear separable
funct ions i t  is necessary to sum the quant i ty received
a t  any  fac i l i t y  i n to  one  va r iab le .

_L .  Landt  11 I  s

u s . . .  +  t  v , . .  +  t  T  -  p .  =  o
:  - i i t  

:  
' k i t  I  - l i f  - i r

r  
- J -  

1  
- J -

whp rp  ' i  =  l  L
! - 1

2 .  T rans fe r  s ta t i ons

l q - D = A
,  1 r t  l t '
J.

where  l -  =  1  . . .  S
+ - l

3 .  Vo lume reduc t i on  fac i l i t i es

I  S . . .  +  I  T - .  .  -  P . .  =  0
.  I K E  .  I K E  K E
a _ L

where  k  =  I  . . .  V

Each col lect ion distr ict  must dispose of al l  i ts
sol id waste in every t ime per iod.

t  S . . .  +  I  S . . .  +  I  S . - .  =  R . .
;  I fE  L  1K t  1  a -L !  l -E
J l r .  I

where  i  =  I  . . ,  N
! - 1

There are transshipment node constraints on al l
f ac i l i t i es  excep t  l and f i l l s .

] .  Transfer stat ions

P , .  -  X  T . , .  -  I  T . . .  =  0r-! -, rl E , l-.K!

t t h e r e  1 =  1  . . .  S
r - - l m
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2. Volume realuct ion faciLi t ies

m D - t \ 7 = f l* ' k r  - k t  
;  

' k j r
l

whe re  k  =  l -  . . .  V
t  =  I  . . .  T

D. Ult imate capaci ty constraint  on landf i l ls .

P r ,  r  P i+  <  Q i

whe re  j  =  I  " '  L

E. r f  present capaci ty is def ined as the or iginal  capac-
ity (ctO) plus the summation over time of all. capacity
increases or

K T

't

=C.^+  L  2 . .
K U  K E

and the quantity received (Ppr) must be Less than or
equal to present capaci ty,  then:

] .  Transfer stat ions

P-  -  C -  <  0
I .T -LT -

T

P-  -  t  2 . .  <  ( '- I r  . - .  
- I t  -  - I 0

whe re  r  =  I  . . .  T
1=  1  . . .  S

2. Vofume reduct ion faci l i t ies

P .  -  I  2 . .  < C . ^
K T K E - K U

w h e r e  T  =  I  . . .  T
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F. An additional constra-i.nt haa been added in order to
produce solutions that are more operationally sound,
though not necessar i ly cheaper.  This constraint
forces the quant i ty processed at t ransfer stat ions
and volume reduction facilities to remain the same
or increase from time period to time period.

1.  Transfer stat ions

P1t  -  P l  ( r+r )  :  o

where

2. Vofume

p -- k t

where

' l = l q

t  =  1  . . .  ( r -1)

reduct ion f  aci l i - t ies

D A-  k  ( t+ t )  -  "

K  =  l -  . . .  v
t  =  I  . . .  ( r -1)

co l l ec t i on  zones  i  =  I  . . .  N

land f i l l s  j  =  I  . . .  r ,

volume reduction facilities (VRr' ) k

t r ans fe r  s t a t i ons  1=  1  . . .  S

t i r ne  pe r iods  t  =  I  . , .  T

from colLect j -on zone i  to landf i l l  j

G .  F ina I I y ,  t he  P ig r  Ppg ,  and  P11  w i l l  a l f  have  an  upper
bound, the hant l l inq l imit  of  the si te.

a I I  t ,  j

Ptt j  Dx al1 t ,  k

Pt t  5  Dt  a lJ .  t ,  f

VARI,q,BLES

I

1

k

l-

t

- i j t

Index of

Index of

Index of

Index of

Index of

Shippage
period t

V

M-6
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S . , ,  S h i p p a q e  f r o m  c o l l e c t i o n  z o n e  i  + . \  l / P E  l r  A r r r i n a- i k t  - " - 5 r : , :
per.roo c

c  q l r i ^ ^ r a a  r * o m  c o l l e c t i o n  z o n e  i  t o  t r a n s f e r  s t a t i o n  l -" i  1 +
durinq per iod t

\ /  ch i ^^ - ^ -  + -om VRF k  to  l and f i l 1  j  du r i ng  pe r iod  t' k i t

T. , , - -  Shippage from transfer stat ion I  to VRF k in per iod t
I K T

Tr_ i *  Sh ippage  f rom t rans fe r  s ta t i on  I  t o  l and f i l l  j  i n
per iod t

P Par,1c6 hF^^uced in col lect ion zone i  dur ing per iod t- ' i t

Oj  Ul t imate capaci ty of  landf i l l  j

m, .  Volume reduct ion coeff ic ient of  VRF k in t ime t
t<t

Dk Handl ing capaci ty at  VRF k

D1 Handl ing capaci ty at  t ransfer stat ion I

D . :  Hand l i nq  capac i t y  a t  l and f i l l  j
1 -

P, ,  Shippaqe to VRF k in per iod t- k t

P** Shippage to landf i l l  j  in per iod t

P1t Shippage to t ransfer stat ion 1 in per iod t

C,--  Capaci ty at  VRF k in per iod t
t {E

Cl t  Capac i t y  a t  t r ans fe r  s ta t i on  I  i n  pe r iod  t

Z,_- Capaci ty change at VRF k from per iod t- I  to per iod t
J<t

2..  Capaci ty change at t ransfer stat ion I  f rom per iod t- l
to per iod t

X.. ,+ Haul costs f rom x to y in per iod t .  There are six
t e rms :  ( x , y1  =  ( i ,  j ) ,  ( i , k )  ,  ( i , 1 ) ,  ( k ,  j ) ,  ( 1 , k )  ,
( 1 ' j )

F,- ,  Faci l i ty cost funct ion of  VRF k in per iod t
K T

F F  ̂ n i  f  i  * r r  . . . ' ' s t  func l ion of  t ransfer  s tat ion f  jn

Der. rod t

O,- -  Operat ing cost  funct ion of  VRF k in  per iod T
K E

vi-'l



Or* Operat ing cost funct ion of  t ransfer stat ion I  in
period t

Oja Operat ing cost funct ion of  landf i l l  j  in per iod t

PL Period lenqth
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Appendix N

MATERIALS ROUTING IN REGIONAL ALTERNAT]VES

This appenclix contains detailed information on the movement
of refuse from each refuse generation center to transfer, proc-

essing, ancl disposal si tes in each of the four regional aLterna-
tive systems.

The locations of the refuse generation centers are shown on

Figures I and 9 in Chapter 11, Volume I. The locations of the

transfer,  processing, and disposal s i tes for Regional Al ternat ives

A .  B ,  C ,  and  D  a re  shown  on  F igu res  23 ,25 ,  27 ,  and  29 ,  respec -

t ively,  in Chapter 15f Volume I .

The materials routing for Regional Alternative A, transfer

with landf i l l ,  is  shown in Table N-l ;  for Regional Al ternat ive

B. mi l l ing with mater ials recovery and landf i l l ,  and fot  Regional

Alternative C, baling with Limited materials recovery and landfill,

in Table N-2; and for Regional Alternative D, incineration with

heat recovery and landf i11, in Table N-3.

N-l



Tab l-e N_ 1

MATERIAIS ROUTING FOR REGIONAI ALTERNATIVE A

Reluse generat ion center

7, Eoreat Groge

8. El l laboro

9. Aloha

I0. Cealar lllil,l

11- a€avelton

12. Chehalen Uountain

13. tigllat

I4. West County

15.  staf ford

1,6.  canby

17. Beaver Creek

18. Redland

19. Estacaala

20.  SaDdy

2I.  Bortng

22. Clackanas

23. Uillraukie

2{,  Cladstone e
25.  Oregon Ci ty
26.  west  L i ru

27. l,ake Ossego

28, Holal la

29.  s.$.  aarbur Blval
30.  Hl l lsalaIe

31.  Sylvan

32. Port land Eeights

33. Dosntown

3{.  N.W. Reeldent la l

35.  N.r i .  Inalustr ia l

36.  St .  i lohns
37. Rivelgate Industr iat

38.  swaD Is land

39. North Port land

40, Port lanal  Airport

4L Northeast
,12. I,add Addition
{1.  Reeal

4{ .  Mi lHau} ie-uul tnomah

{5.  Mt.  tabo.

46.  Southeast

{7.  Parkros€

{E. l4ood Vl l lago
.19. Gre3haln

50.  Corbet t

a.  Unprocesadd lcfuac t ransfcr  6tdt lon,

b ,  D i s p o s s l  s l t c .

Collectlor vehlcle al€stl,r:6tion

st .  Johnb

I
I
t.
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MATERIALS ROUTING

Table N-2

FOR REGI ONAI, ALTERNATIVES B AND C

Sefuse genelatlon cente!

7. Foteat Glor,a

8. ltlllabolo

9, Alolta

10.  c6dar L l l1

1I. BeavslEcm

12. Chehalen Uountar.n

13. 
"tgaEal14. wesc Courq'

15. strfford

15. Canby

17. B€av€r clcek

18. Realaad

19. Estacadla

20. s.nily

21. Eorlng

22. Clacka|lts

23. !'likautle

24. 6lrd9tode

25. olegofr Clty

26. rgest lt ntr

2?. Lalrc Oaecgo

28. l,tolalto

29. s,lf. Balbur Boulevaral

30.  Hi lbdale

31. Si'lvan

32. Portland H€Lghtg

33. DoirEtor,n

31.  N.$.  R.s la lent la l

35.  N.1| .  Induatr ia l

35.  St .  Jobns

37. RLvelgate rnduEtrlal

38. Sl{ar Island

39. North Pottlanal

40.  Pof t land Airpor l

41.  North€ast

12. Ladil Addition

43. Reed

4,1. lti 1\r a\rki e-Mul t$onah

{5.  Mt.  Tabor

45.  Southeast

47.  Parkrose

48. wood vtuaqe

49. Greshan

50. Cotb€tt

a.  Refuse processing stat ion.

b,  Disposal  3 l te.

collection vehlcle dle3tlnrtlon

alrd x i ] ]

a n d  X i l l i

! \ - J



Table N-3

I\,IATERIALS ROUTING FOR REGIONAL ALTERNATIVE D

ReluBe generation cente!

?. Porest crove

8. r l t l lboro

9. aloha

10, cedar | |111
11. Beaverton
12. Chehalen r,buntatn
13.  l igard
l l .  West County
15. Staffotat

16. canby

17. Eeaver Creek

18. Redlanat

19.  Eatscada

20. Sahi ty

2I .  Bor ing
22. c lackanas
23. llllwaukle

24. cladlgtone

25. oteEon Ci ty
26.  West !1nn

27. Lale Osrego
2 8 .  M o L a I l a
29. S.t{. Barbur aoulevaral
30.  Hl1lsdaIe

3f .  syrvan
32. Port land t te ights

34.  N.w. Restdenr i .a l

35,  N.w. tndustr ia l
36.  St .  a lohns
37. Riwergate IndustrLal
38.  6wan Is land

39. North port lanat

40.  Porr land Airport
4I .  Northeast
42,  tadd Addi t ion
43. Reet l
4 i l .  Mi lwaukie- !4ut tnonah

45. l t t .  Tabor
45.  Southeast

{8.  Wood Vl . I lage
{9. Creshaft

50,  corbet t

Noter Al l  s i te nnnes arenoto ubDloccssed rofuse rransfcr  star ions rrom rhich sasros are t rans-portcd to the incinerato; .

Col lect ion vehic le desr lnat lor
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Appendix O

DETAILS OF RECOMMENDED REGIONAL SYSTEM

This appendix contains detailed tabular information for the

recommenilecl regional system. The design quantities for each of

the six mi l l ing-trans fer stat ions for each of the years from 1976

through 2000 are shown in Tab1e O-1. These quant i t ies are the

maximum expected and do not reflect possible reductions due to

potential increased diversion at the source of wastes into the

seconi iarv mater ials market.

Detai led staf f ing l - ists of  operat ing personnel for each of

the mi l I ing-trans fer stat ions for the years J.976 ,  L977 ,  1978,

l -979 ,  1980 .  1985 ;  1990 ,  1995 ,  and  2000  a re  p resen ted  i n  Tab les

O-2 through o-10. The operation and maintenance costs for each

of the milling-trans fer stations for each of those same years

are presented in Tables O-I1 through O-J.9.

The design quantities for each of the seven milled refuse

landf i lLs for each year f rom 1976 through 2000 are l isted in

Tab1e o-20. These quantities are the rnaximum expected and ilo not

ref lect  possible reduct ions due to potent ial  increased diversion

of wastes into the secondarv mater ials market.

Detai le i l  staf f ing l ists of  operat ing personnel for each of

the  l and f i l l s  f o r  t he  yea rs  L976 ,  L977 ,  ] -978 ,  L979 .  1980 ,  1985 ,

19901 1995, and 2000 are shown in Tables O-21 through O-29. The

operat lon and maintenance costs for each of the landf i l ls  for

each of those saJne years are presented in Tables O-30 through O-38.

It should be noted that the operation and maintenance costs allow

for the purchase of al1 cover materiaf at those sites where on-

site material- is not available and conservativelv allow for the

o-r



purchase of some cover mater ial  at  those si tes where there appears
to be suff ic ient and sui table on-si te mater ial  avaiLable.

All operations and maintenance costs are based upon current
rates for labor and suppl ies,  wi th no at tempt to project inf la-
tionary trends for the future.
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T a b l e  o - l

RBGIONAI,  SYSTLM

DESiGN QUANTITIES FOR MI LLING-TRANSFIIR S' INT1ONS
(Tons Per  week)

Colurnbia
Year Boulevard

Hi I Isbo !o-
Durham Cornelius

K i l l i ngswor th
and 82nd S.  E .  Por t land Rossman

1 9 7 6

t977

1 9 7 8

L979

1 9  8 0

1 9  8 1

L982

1 9 8 3

r 9  8 4

I 9  8 5

1 9 8 6

1 9  8 7

1 9 8 8

1 9 8 9

r 9  9 0

1 9  9 1

L992

1 9 9 3

1994

r 9 9 5

1 9 9 6

1997

1 9 9 8

1 9 9 9

2 0 0 0

3 ,  t 4 o

3  , 2 0 0
3 , 2 3 0

3  , 2 7 0
1  ' , l t n

3 . 3 9 0

3 , 4 3 O

3 , 4 7 0

3 , 5 2 0

3 . 6 0 0

3 , 6 5 0

3 , 7 0 0

3 . ? 6 0

3 , 8 1 0

3  , 8 7  0

3 , 9 3 0

3 , 0 5 0

4 , 1 1 0

4 , L 7 0

4  , 2 4 0

2 , 9 8 O

J , I I U

3 , 2 5 0

3 , 3 8 0

3 . 5 2 0

3 , 6 6 0

3  t 1 9 0

4 , 0 7 0

4 , 2 r O

4 , 3 6 0

4 , 5 1 0

4 |  660

4 , 8 1 0

4 , 9 6 0

5 , 1 4 0

5 . 3 2 0

5 , 5 0 0

5 , 6 8 0

5 . 8 7 0

6 , 0 6 0

6 , 4 5 O

6  , 6 6 0
6 . 8 6 0

L  , 2 4 0

I , 3 0 0

1 , 3 5 0

1 , 4 0 0

t , 4 7 O

1 , 5 5 0

L . 6 2 0

1 , 7 0 0

1 . 7 8 0

1 , 8 6 0

1 , 9 4 0

2  , 0 2 O
2  , L 0 0
2 , L 9 0

2 , 3 2 O

2 , 4 5 0

2 . 5 8 0

2  , 8 4 O
2 , 9 9 0

3 , 1 3 0

3 t 4 2 O

3 . 5 6 0

2 , 7 8 O

2 , 8 3 0

2 , 8 8 0

2 , 9 4 O

3 , 0 0 0

3 , 0 6 0

3 , 1 8 0

3 , 2 4 0

3 . 3 0 0

3 , 3 6 0

3 , 4 3 0

3 , 4 9 0

3 , 5 6 0

3  , 6 2 0
3 , 6 9 0

3 , 8 1 0

3 , 8 8 0

3  . 9 5 0
4  , O 2 O
4 . 0 9 0

4 , 1 6 0

4 , 2 3 O

4 . 4 0 0

4 , 5 0 0

4  , 6 0 0
4 , 7 0 0

4 , 8 0 0

4 , 9 0 0

5 , 0 0 0

5 , 1 0 0

5 . 2 0 0

5 , 3 0 0

5 , 4 0 0

5 , 5 0 0

5 , 6 0 0

5 , 7 0 0

5 , 8 r 0

6 , 0 3 0

6 . 1 4 0

6  , 2 5 O
6 , 3 7 0 '

6 , 4 9 0

6 . 6 r 0

6 , 7 4 0

6 , 8 7 0

1 , 8 7 0

1 , 9 5 0

2 , 0 3 0

2  , \ 9 0
2  , 2 A O

2 , 4 7 0

2 ,5 '10
2 , 6 7 0

2 , 8 7 O

2  , 9 ' t  O

3 , 0 7 0

3 , 2 r 0

3 , 3 5 0

3 , 6 3 0

3 , 7 7 0

4  , 0 ' l  0

4 , 2 3 0

4 , 3 8 0

4 , 5 4 0
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Tabl-e O-2

REGIONAL SYSTEM
1976 OPERATING PERSONNEL

I\,IILI,TNG FACILITIES AND MILLED REFUSE TRANSPORT

Durham

Pos i t ion  t i t le

Total
Number working

of  t ime,
positions hr/wk

Pos i t ion
sa la ry  7
s/yr

SaIary
c o s t s ,
s /yr

Superintendent

Sh i f t  fo reman

Equipment operator

;,oader operator

Maintenance

Weighrnaster

C lerk

I aborer

Truck driver

Tota l  personne l

Sal-ary subtotal

Acce le ra t ion .  3  03a

Total annual salary

1 4 , s 6 0

1 4 . 5 6 0

1 3 , 5 2 0

1 3 , 5 2 0

1 0 , 8 8 0

9  , 3 6 0
1 0 . 8 8 0

1 3 . 0 0 0

I

I

1
.)

I

3

q
1 t l

: :

1 0 0

5 U

4 0

8 0

4 0

1 5 0

L20

'o:l u o

3 3 , 8 0 0

1 6 , 9 0 0

1 3 . 5 2 0

2 L  . 7  6 0

9 , 3 6 0

4 0 , 8 0 0

3 9  r  0 0 0

1 9 9 . 7 0 0

5 5 , 9 r o

2 4 6 , 6 L O

a. Incl_udes insurance,
overhead, and other

re t j - rement .  soc ia l  secur i ty ,  o f f i ce
personne l  expenses .
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' l . rb  I  c  O-3

l { l ; (  i  i  ( )Nn l ,  sY,s1 ' , ,1M
I977 ( ) r ) l , i r i^ ' f  INC PI IRSONNI ' :L

MTI, I , IN( ;  I . 'ACI I , I ' I ' IUS ANI]  MI I , I , l , i I )  RI I ITUSI. ;  ' f  ITANS I 'OI{T

. r l . r r y ,  . a  r  1 r , . ,
t / t r  r . . : , '  r  t$ r : r  r t r l y l

n r  I  t r r t r , r t ,  r 1 , ' n i  t L r s

, , , r  k  r r . r  S r t . , r y
o f  L l n , ,

| , ' r '  ( r  ro l i  h r l vk  s / f r

l l . 5 l 0

1 3 ,  5 2 0

9 . 1 6 0

1 0 , 0 3  0

I 1 , 0 0 0

2

;

!
2 t

t50

l7o

I

I

I

l

!
I t

. l
2

I

I

2

f

I
l'l

t a , r c o
ra ,560

2 7 .  O a 0

I 1 , 5  2 0

l o , 0 0 0

9 . 1 5 0

!:-.1q

2 6 a  r l l o

79 ,15 t

! a a ,  a i 9

ll ":1""
t 0 0  !  1 , 0 0 0

! o  1 6 . t 0 0
a 0  l  l , 5 2 o
a 0  t 1 , 7 6 0
a 0  t . l 6 o

t z o  .  , 9 , 0 0 0

tal r  too

2a6,ato

1l ":l 'o
l o o  1 1 , 3 0 0

t 0  1 6 , 9 0 0
i l o  l ! , 5 2 0
a0 l0 1330

l ? o  1 2 . 6 a o
r20 Lr-rglg

t t o , 6 6 0

t l , t r a

2t1, .458

r I I l t n g . u o . r h . n d  I 2 n d

?ot ! l
Do. l t lon  lunber  ro rk tnq

. . la .y r  oa  E lhd ,
S/y t  por i t iod .  h l^k

Tot . l
s.l.!y Nubor eorking

of  t l r . ,
5 / t !  por l r lonc  hr lv l

To t . l
ro.krhg srl,.ry

o t  t ] rc ,
po.Iltotr. h.?&k S/yt

fot.I Frro^^.r -

t a . 5 6 o

1 a . 5 c 0

l 3 , 5 : 0

t ! , 3 2 0

l l , 5 2 0

9 , 1 6 0

1,0 .860

t l , 0 0 0

I ao
a0

160

ao
a 0
to
a o

tao
t lo

I

!

f

t
I
I

a
!.

I

I

6

!
2l

I

t

I

I
l2

35

r60
to0

" : ] "o

4 0 , t 6 0

l t , 5 9 0

! 3 . ! 2 0

! 0 , 4 9 0

9 , ! 6 0

{ 3 , 5 t 0

llrels

t l t , r t o

t4,197

1A0,7A7

r a . t 6 0
l a , t 6 0

5 4 , 0 4 0

27.0 ' to

2 r , t 6 0
9 , ! 6 0

6 5 , : 8 0

9-L_!-S-q.

! l l , t6o

9 t , l a 8

aoa,504

to

l :o
l o

" : ] 'o

l?.0a0

! t , ! 2 o  _
! t , 3 t o
t0, t80
t , t 6 0

! 2 . 6 t 0
, 6 . 0 0 0

ta?, lat

a a , 2  t 6

tr l . t t r

. '  I . c !u i l . .  j ,n .u {nc . /  . . t1 !eonr ,  .o .h t . .cu . I ry .  o ! ! t c .  @. , rE . i t .  .n i t  oan. r  p . . .o rn . I  . r9 .n . . . .
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T a b l e  O - 4

REGIONAL SYSTEM
1978 OPEFATTNG PERSONNEL

MILLING FACILITIES AND MILLED REFUSE TRANSPORT

co lu i |h t i  l r .u l . vnrd t r l  t l s l ! ro -co .N l  lu r

? o t f , l  t o l r t  T o t . 1 l

P o s l t l o n  N u n t N r  r o r k i t r q  S J l , t ! y  N u ' L { ' r  Y d f t i n l l  S J l n r v  N u n b o r  e o l k i n ' J  S a l n r y

s ! ! . . t ,  o l  t i $ c .  o (  t i n u r  o f  t i n c r

s / y t  p o s l t l o n r  h r l r t  s / y r  F s i t i o ^ s  h t l e k  9 / v .  P o s l t i o n s  h ! , / { k  9 / v '

6upe l ln lcnde. t  1 r ,560

sh l l i  fo reN.  11 ,560

oP€rd to !  l ! ,510

oP. r . to !  1 ! .510

rb ln tchance 11 ,520

t{elthiaster lO,88O

c le t t  91360

! . !o !e !  l0 ,a3o

t r [c t  d r iver  l3 ,000

30r.

a o  1 1 . 5 6 0
a o  1 1 , 5 6 0

L 6 0  5 a , 0 4 0

8 o  z t . o l o
a o  L J , 5 2 o
a 0 .  l o . 8 8 o
t 0  9 . 1 6 0

2 t 0  6 t , 2 a o
r?o !!=-?!g

26a.5!O

_1Lt!!

l a ! r88 t

I

2

I
I

,i

I I
":]uo

3 ! , 1 0 0

t 6 , 9 0 0
t ! , 5 2  0
2r, t50
9 , 3 € 0

4 0 , 8 0  0

Z!r-9-S-C

t t 8 , t o o

5 8 , 5 1 0

2 9 7 . 3 1 0

": l 'o
! ! , 8 0 0

1 6 , 9 0 0
! 3 , 5 2 0
1 0 , 4 3 0

9 , 3 6 0
3 2 , 6 4 0

!-?rq!s

t?0,660

lt4!9

2 2 1 , t 5 6

I  r0o

l 5 0

l l 0

I ,10

l a 0

3  l 2 o

f  r 20

2 100

1 5 0

l a 0

: 3 0

t r 0

a  1 5 0

6 2 i0

I t

rllurg!{orth &d 82nd.

rocal aotrl tot.I
lorttlor !hrb.! rolling 3a1.!t ra\sb.r uorkirg satary l|re!.! rorking 6.l.ry

. .1 . !y ,  o f  t im, .  co ! t . ,  .o l  t l , c ,  o l  t ! r ,  cor t r ,
t/r. porttloD. h!/uk S,/r! po.It1o6 h!/ek S/y! Po.itloM hr^L S/yt

EUFlh!€ndent la,560

Bht f t  !o ! .dn  t1 ,560

13,520

13,520
r^b!.aoc. . 11,5t0
*.lgtE 3t ! lO,83O
cl .*  9,150
!.bol.t 10,!80
tsu.l C!1v.! It,ooo

!0ir

totrl

1 4 , t 5 0  t
1t .560

5 t , 0 a o  I

f

f

. l

I

I

ti

6

z
2 t

a0a0
":luo

to, t6o

18.5r0
l 3 , 5 r o
! o , a g 0
9 . 3 6 0

a 3 . t 2 o
5 5 , 0 0 0

f l3,99O

-t!rE7

zaa.181

tt .o ' t0
r ! .5t0
t l , 7 6 o

9 , 3 6 0
6 5 , 2 8 0

4+ss

: t t . !60

9 l , l i 8

a 0 t , 5 o a

l t , 5 6 0

i7,0ao

l ! ,520
l ! ,520
1 0 , t 8 0
9.160

l l , 5 a 0

3iJ!-9.

! r?,s20

-!!E9-

LtL t lTC

I

ao

t60

6o

ao
aa

2ao
280

120

a0
ao

r60
too

ao

ao
a0

1r0
8o

I

I

I

I

!

' :

t. &c:,sA.t ln.q!.nc., r.llr€ent, .o.1.1 ..cwttt. o!t1c. ov.!h€rC, &al otber pcrlom6l .*!cn!6..
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T a b l e  o - 5

REGIONAL SYSTEM
1979 OPERATING PERSONNEL

}4ILLING FACILITTES AND MILLED REFUSE TRANSPORT

C o t s i ' l ) i d  | | o u l ( . v , r f ( L l l i ,  l l s b o r o - C o . t r ! I i u $

P: : i l l : i  Nu ly {  work in r r  s i rn ry  Nnrbc .  y . , rk i ^ , r  s i r i ry  f ru f tb l t r  F . r ine  s i rn ,y
j ] : : : Y '  9 : .  : ' n r " ') /yr  Poertro.s hr l rk t /vr  posir ionr hr /er  s/yr  posir lons hr l rk a/yt

l  i  ̂ r \ ,  d ( t i t u . .  o l

sop4! ln rcnd.nr  la  /  s6o
sh l f t  ao lemrn ta .560

oper . to !  13 .520

o9€. . to r  13 ,520

l {a ln tenane 13 .520

xc i .gb@. ter  l0  r8 !0

Cl . ! t  9  '360

!.bor€! 10,880

t luck  d ! l@r  1 !  1000

!o t .

. 0  1 4 . 5 6 0
a o  1 a , 5 a o

160 taro0o

8 0  : ? , 0 { 0
ao t3,5r0
a 0  '  1 0 . a 8 0
ao t . t6o

2ao 6t ,280
r?o E -?-i!.

tdt , t t0

t t , ! l t

3a! .aa9

4 0  l { , 5 5 0

r0o t l ,80o

5 0  t 6 , 1 0 0
a 0  l l , 5 : 0
a 0  a l , 7 6 o
a 0  1 . t 6 0

150 ao,a00
rr0 z!,!-gs

I

I

1

I

I

6

!

I

2

I

I

I

-!
t t

I

224 |TOO

ta,61o

:9t , t lo

l a , 5 5 0

! 1 . 8 0 0

1 6 . 9 0 0
l l , 5 t 0
1 0 , 8 8 0
I , 4 6 0

aa,610

!!j!!-q

143,660

! 5 . 0 9 4

zal.75a

2 100

r t 0
l t 0
t a 0
1 t 0

' J  l 2 q

I  160
la

tl,lutrg6eolth :nil 82nC

toLl lotrl
Potltld xurlb€! rorXj.rq glllty N&b.r rolllnq S.t.ry u!b.s

tlCl.

rorxfng 5.r.ry nlbEf ,o!x.lig sataly Nulb.E eolkilrc s!Ir*

" : t : :y ,  g l  l rot  r  c9l t ! ,  o!  r i * ,  @.rr"  o!  t io, -  c6r . ;r/!r Frrrrottr h!/vk 5/y! / porttla. h/,t $/ld potrrloE h!/.,t l/yx

suFrtlt nil.nt la t5EO
shllr to!.e4 l{,560
4urDc.r
oP.rlror r!,5t0

olEr.lor ti,5:0
i!I,!t aeo 1t,520
r.ttlu.lt r lo,alo
CL.L 9, t6O
i.!o!.! lO,.a8O
lluct il!1lJ!r l3,ooo

tot.l,

40 t1,550
ao t4,560

150 54,080

80 27,OaO
'to !1,520
80 2l ,750
a o  - .  t , 3 6 0

zao 65,2ao
2.0 ctd-99.

! t l ,160

grg.g

a0t,3o8

a0 l { .550

t 0  : 7 , 0 4 0

ao !3,5:o
' a 0  l 3 , t 2 0
a0 to,a80
a o  t , r 6 0

120 t l ,6ao
r20 L:,-s.99

150.420

4 8 . 1 ! 6

2Oa.676

a0
-:

I

I

I

I

3

i;

a

6

a5

a lto

l ! 5
t t 0
l t o
l a o
a tco

I  :00
l?

t a , 5 6 0

a 0,55o

l l , !90
t  l . !20
10, lao
t , t6o

t ! ,5 i t0
r t5,000

:!r,rro

44,797

zao.1a7

.. hchaL. la.ftee, Rri!.o.nr, .ocill ..cu!tty. ofltc oE!h...i. .nal o!h€! F!.od.t.4.nre..



Tabte O- 6

REGIONAL SYSTEM
19 80 OPERATING PERSONNEL

MILLING FACILITIES AND MILLED REFUSE TRANSPORT

Colu i r l ' i n  Ron l  ov i .n l l l  l l sb . ro -C. . t re l  luc

to tn l  T .a . ' t  t . t i l
Por i t lon  l | lmbor  eo . t inq  s . ! t . r ry  Nun 'b r r  v . r r in {  Sn l t r l y  l {u rbc !  ,o rk ing  Snhry

s ! r ! !Y ,  o t  t l f r ' ,  o f  r i f t ,  o f  t ihe ,
s/yt posittons h./sk S/yr po.Ition. hrlrr $/yr posittonr hrlvr a/yt

supolitrtcnde.t Ia,560

Sh l ! !  lo rem. t r  I l ,55o

oPerator 13,320

oFr . to .  l ! . t to

t{ll.t€nue 13.520
rclgnM.te! 10, aao
c lcd .  t ,360
n.bot.! 10,880
lrucL illlc! la,O00

30tr

2

I

t
!

la

I

I

1

I

_!.
I t

I

I

I

I

6

-!

a 0  l , t , 5 5 0

t 6 o  5 4 , 0 6 0

8 0  t ? , 0 4 0
a o  l t , 5 2 o
a0 t0,a80
{ o  9 , 3 6 0

2 a O  6 3 , 2 8 0
r?o :!]4-9

r6a, !3o

t 9 , t 5 t

3a3,8t t

ll ":luo
r 0 0  3 3 , 8 0 0

t 0  1 6 , 9 0 0
a 0  r t , 5 1 0

,0 2r ,150
a o  t , 4 6 0

1 5 0  a 0 , 8 0 0
:.0 z!tg!.s

219,700

-!qr!lg

ll ":luo
lqo ! ! , t00

50 16,900
a0 l ! ,520
a 0  t o , a t o
a o  9 . t 5 0

tzo !2,640
160 !3!9-!!.

l t3,6ao

-!!r9!.!.

,3at75a2t7 | tLO

IUllagr@lth lnal 8znil

tot.I rotrl lo!.1' 
to.ltlo rurb.! rolktrg S.rsy !t'$D€! ro.klnE 3at.ry xu&b.! rod.ilt sll!ry

lo . l l l on  .a l6 !y ,  o !  r !8 ,  co : t r ,  o t  t iE ,  c6 t r ;  o r  t tF , '  cd t ! ;
trtlc S/yE lro.ltlons hr/et 5/y! po5irl@r hrlrk t,/rr F.rlro hl,/Uk i/yx

sup.lln!.nit.nt lt,560
' 

Ahlft lo!€i.n 1a,560

oP.r.tor l!.5?0

oF! . to r  13 ,510

Lrltrt !.!c. .13,520
Llgnr.r!.! I0,8a0

CL. l  9 , !60

!.bo..! t0, ttto

enrcr atior tt,ooo

tot|r !.r.omct

ru!!at.1

tot.

lo!rl

a0 ta,55o
t0 14.560

160 ta.o lo

ro 2?,040
ao ! .3,520
ao 21,760
ao 9,160

2a|  6 t ,3 lo
:80 :-!!.gs

311,160

t  t ,  J a a

aO,l ,5a8

: :  
u '560

a0 2t ,040

t0 t t . !20
l0 1,3, !20
t0 to.88o
ao , ;J6d

120 12,5tO
r?o 4.a9.s.9,

la0. t20

a8.t t5

204,676

I

I

t

I

l l

I

a

I

I

,5

!

I

!

I

t

=

ao
ao
a0

r6o
!00

1a,560

40,560

Lt,5to
13,530
1 0 , 9 8 0
t , 1 6 0

4 3 , 5 t 0

!lr-!-e!.

2t: t .990

J!!22

zao.7a7

a. ln.lq&r 1ua.nc., !.tl,!.Fnt, .ocl.I !.c!.]ryr o!!Ie orrh€aal, .ad otho! !r!toM.l .rp.nr.r.

Lr- o



Table o-7

REGIONAI, SYSTEM
1985 OPERATING PERSONNEL

MILI.,,ING FACILITIES AND MII,LED REFUSE TRANSPORT

Coluinrlr n6ul.vJrd

totil ?otal lotrl
lo6talon N'nOe! eoltinq SnLnry Nuitsr yorking salary raudal torlinq Srl.ly

. ! ta !y r  o !  t !@r  6 . t . ,  oa  t I i !  @. t t ,  oa  t lE ,  co . t ,
r/yt po.ition. hrlek s,/yr po6Mon! h!/ut 9/y! F.1tId. h!/yr tlrt

l l l t l s l ,o r0 -Corn !  l lu t

la.tao
la,!50

,?.oao

t .ttao
l3, l2o
l0,ato
t.!60

a!.2t0
45,000

2at,raa

ta , l t i t .

Sitt,al:

8!F!lrl.nd.nt t{,560

Shll! !o!.un 1a.560

a o  1 a , 5 6 0
a 0  l t , 3 6 o

t60 !4,060

80 '?,040
a 0  1 3 , t 2 0
a0 to,480
t 0  t , ! 6 0

t to a5, tao
l ? o  5 5 . 1 ! 0

254,S30

?9,! !9

ta! .8t9

I

1 5 0
r a 0
a ! 0
1 t !
a 160

_.!. 244
l l

1a,560 I
- - t

!1,800 2

15, t00 2
13,920 I
2Lt76O r ,

t , t60 l
I t , tzo a

!89!. !

2 l ! ,420

c9,a?a

lo0,aa6

I

5

ao ,lo

ao

t0

to
ao
ao
a0

zao
200

l ! .520

l ! . 5 2 0
l ! , t 2 0

r.tghra.t€! 10.880
Cl.*  9,350
n boro!  I0,a80
t!'uc|. alri.ri.r 1!,000

rrlrry

lolr

t00

ttllhgrrcrth sa 82nit

. !ot!L toall lot.l' 
torltloa f,td.r rclklng S.t!!t tlutlb.l rrolttlt 6rl.at nd.! tolkllt 5.1.!y

tolltlst .rl,!ry, o! tIE, co.L, o! ilE, 6o.tr, ot tL-, . co.t ,
tlth $/yr porittoi. h!/v* t/yr po.Irl6r h./It 9./!E Do.l,tlo.| htlrl a/r,

rqu!F.rr
11.520

l ! .520

taJ50

t0, !60

I t , ! t0
1l , r :0
t 0, gr|o

9, f60
t ! , ! 2 0
6! ,000

1lt.9to

-!@

:to,r.?

L7 taTZ
L7,a72

t{ , t96

3l ,aal
ra.2ta
ta,r lz
tL.222
74,t36

tl7,oo0

3a!,ltr

!I!r!I!.

att . t t0

6t{,.rht.niLnt t4,lto
ll1!t fot.4[ 1a,560

1 . 2  a t
L.Z 4l

l . t  l t l

t .a 9c
t . t  a t
2,1t  t6

.  1 . 2  a l
7 . 2  2 l t
t . 0  1 6 0

! 0 . 4

a0 ta,!60
ao. - la, l60

t6o 5a.oto

to 2t.0ao
ao' t ! ,5i0
a0 l0, lro _

:lO t,!40
2lo a! , :ao
160 !:,000

tal,zto

?t.tt]|

't!t,tcr

L ao

a

2

I
5
a

.L

llrlnt.a.lc. u.tttt
f.tth!lr!.r l0,aa0

cL*  t ,350

,.Do!.r 10,at0

tfucl driv.r 13,000

Ia!|l t).!.orxl.!

' lc.tl.t.tlo6 '

..!.l?

3 l?0

l l 5
l a o
t t o
t a 0
| 160

.! Z0o

.. lac!!r.. b.u!.nc., r.ttr.Fnt, rocr.l r.cs!i!t, o!11c. ov€dr€.a!, .nd otho. Fl.o'rlrt .rc.!|...

o-9



Table O-8

REGIONAI, SYSTEI4
199O OPERATING PERSONNEL

MILLING FACILITIES AND MITLED REFUSE TRANSPORT

Colu iia /'|our.-vr!d ll I I l sldro-Co rnc I trrr

Tornl tor.tt rotal
Do.ltlo^ Nu!b.! eoitinq E.1.ry rurbe! yoll.ing 6.ln!y !tu&b.r' vortlnl 8rt.!t

.a l . ! y ,  oa  t l i .  cor r . t  o f  r lnc t  oa ts ,  o l  r IE .  oo . t ;
,/yr p6.ttlo!. h!/yr s/yr p..lrlon. lrA* 5/y! 9ortrlon. h!/er a/yx

!0r .

.rbry

1a,560 t
t4.360 t

5a,oa0 I

2 t , o a o  2
t3,5?o 1
t0, ta0 2
9 , ! 6 0  I

65,200 .  6
5 2 . 0 0 0  7

' e 5

,at , rao

t t ,3aa

l ! t ,a5a

a 0  1 4 , 5 6 0
l0 la 1560

160 !4,080

l0 ,  t t ,0a0
a0 t ! ,5r0
{0 10, !ao
a0 t ,350

2ao 6! ,3a0
lao t9.000

247.2&

3?l,aaa

l a , t 5 a
14,550

l l ,5t0

r : ,530
t3,520
10.840
t.350

lo,aao
l ! ,000

ao

160

I
T

a

2

I
I
5

I
2l

a0

a0
a0

2 a.o
t60

a

I

6
6

2!

t0

t 5 0

t0
ao
a0
ao

zao
2t0

l a , 5 6 0
14.560

5a,olo

: ? , 0 a 0
l ! ,520
3l ,160
9 , 3 6 0

65,230
9t,000

!tl.t6o

t : , t a l

404,50!

illllnE.rolur &d l?rtl

Po.ltlon !{dibcr rorhing 6.laty trur'6.! rolktnq s.!..y. Nulb.! rolrlng sl|lrry
rlr.ry, o! tlm, co.t., o! tire r ot titu r c4tt,
s/yt po.ttion! h/r|( s/rr po.!tid5 n!/ut t/y! po.1ti6. hr/rr< t/yE

ra. !60
14,560

!. r ,520

r 3 , 5 t 0
l ! ,520
toraao
9 . t { o

lo. t l0
l ! ,000

l { . 5 5 0  1 , 2
t t . 5 6 0  t . 2

5 4 , 0 9 0  4 . 8

27,OaO 2.1
1 3 , 5 t 0  1 . 2
1 0 , 8 4 0  2 . 4
9 , 3 6 0  ! . 2

6 5 , 2 8 0  1 , 2

L9r-9S!. l:g
! 0 . {

247,2tO

aa,taa

3 t 3 ,  a 6 a

aa L7,472
la 17,472

l t2 6a,n9a

96 32.U4
t ,  1 5 , 2 2 1
t6 25.LL2
r t  t t . 2 3 2

2AA 79,415
t 6 o  l l ? , 0 0 0

381,t92

l l l , 3 5 8

t9t , r t0

a0 ta, !60
ao 14,560

150 5a,080

90 l7,0ao
a0 t t , !20
a0 10,900
t 0  9 , 3 6 0

t{0 55,240
?00 55,000

27ataa0

t t , t 8 l

! ! 5 , 3 6 1

l a 0
1 a 0

a 160

t t o
l a 0
r a o
l t o
6 aao

-!  2ao
zt

I

a

2
I

I

I

5

n

.. lncludo. intur.n@. latllemrt, aocl.l lcculity, ofltcr o@!ho!d, Ird othc! pclson.el ottl€n.o..

o-10



Table O-9

REGfONAL SYSTEM
1995 OPERATING PERSONNEL

MII,I,ING FACIIJITIES AND MILLED REFUSE TRANSPORT

Colresin Ddlcv!rd llltl.boro-cotBIlu.

rottl r6t!l tot l
to[1tl6r nlbct rorkhq s.l.Er xurb€r rot|lng t.l..y xuibct rolt1ng sir.rt

..l.rt' o! tiE, c..t., ot tift, 6l tlE. co.ll.
l/yt Do.ttld. hrlrt t/yr po.ttld. h!/rt l/y! porltloM hlAt alrt

Srt6ltt natcit .la . tao
lhLlr lo!.rdi !4,5t!

Gr,.ar.E ll'5t0
r-rE
cFs! ll,5lo
LiLartrnc. ll,5lo
t rtt rt . 10,!lo
el-i t,!ao
t{rtl lo,lao
Itll itllv.l 1t,000
!.{d F!.a!.:'
' arrrt

aaa.

ttd

aa t4,550
40 r t , !60

lao ta,oao

t0 t?,040
t0 t3, !20
to !0, t t0
a0 t , !60

240 65,2t0
t6o 52,000

aal , r30

ta, ! la

33t ,a5a

L1,a72 r
L7,472 I

64 ,994 1 l

!2,aaa a
16 ,224  r
l5,t lr  I
l l , :3 t  I

? 4 , ! l a  6

I.ELS9E. I
ll

a3!,tr2

l!tr!!!

!61,1.!0

ao ta,55o
ao la, tao

t6o la.0a0

ao a?,040
ao t ! .5t !
ao lo, t to
ao 9,360

240 65.?!0
t60 5t .000

26l , tao

?t .3t l

! ! t ,a6a

a

I

I

a
a

' : l

1 . 2

a . a

z. l

2 . 4

7 . 2
t ! .0
l a .  a

a l
aa

I t l

9 t
. B
9 6
a a

2l t
5t0

tltllrgtErln .nC a:!dtLulrgtErln .nc a:!il 5.!. tolrt||rtl io....!
----._--To-EiI-.----_-EEiI-._---..-._i:Er-

TOt'rl
Po.itlo! flr'!b€! r.orting s .ry NuEb.s Eltitrg S.I.ry NuEb

..t.tyr ot 11n., ol tiic, @.t , o!
tltt p6itior. nt/'j. t/iE po.lltoar brlrt t/,,y! F.1i

to!a!
S.I.ry NuEb.. wltlrg S.t 'lt

o! tls. Gorta.
F.lilor. h!//rt a/!E

alElrt rlil.rt l,a , 5aO
Itfi lo!.u! la,t6o

qE lor tt,t20
r..iht
qF. tof  !1, ! t0
Lllt.n nc. 13.t20
k&n!.rt r 10,t40
ct tl 9,360
t$.!lr IO,tlO
trct 4!1v€r 13,000
lb!r] Fr.ou.l,

3.1.r!,

tq'

totrl

ao t4,960

.40 11.560

tao 5a,oao

la 17,172
at t7.172

Ir t  64,896

t6 32,ata
aa L5,224
96 25, l l l
aa !L,2 i2

:88 ?8,3!6
aoo l !0,000

79a,L92

t l8.25t

5l t ,450

L

l'

' I

6

-_e.
2t

2r,oao 2: .a
L ! , 5 r 0  r . 2
loralo 2.a

9 , 1 5 0  1 . t
. 5 5 . 2 1 0  1 . 2

zLglS r0.0
! 1 . 6

2a7,2rO

-!.q!!!

!?3 , t6 {

l t . !60
14.560

5{,030

t t ,oao
l t ,5 io
!0,  gto

9,310
5 ! , 2 ! 0

lg-999

247,2AO

g 6 , t l a

!?t ,a6a

r , l

l t 0
l a o

a 160

t a o
t a 0
l a 0
t 4 0
6 210

_!. 240
23

It
a0
a 0

' t 0

310
tao

.. lncluilo. h.u!.n@, rctlroanr, ecI.I .oc!!Ity, ofllcc ovclho.d, and oth.! Por.onncl orpon....

o-lt_



Table O-10

REGIONAL SYSTEM
2OOO OPERATING PERSONNEL

MILLING FACILITIES AND MILIED REFUSE TRANSPORT

colurbi! Doulcvrtil l|lutbo!o-co!roltur

rot.t tolll i.t!I
io.tllor NuDb.! ftltin9 srlaly xuhbeE Frling 5.1.ry ruibcr rc.tlng 3tl.!t

.a l . ry ,  o l  t t re ,  o f  t !@'  o l  l lE ,  Go. t t '
t/rz- pollllon. lr!/rk g/yr Potttlor. h!,/ut l/yr porltto.. llt/el alyt

suF.llntendent la,560

6hlft tcer.n la.lao

opcr.tor l!,520

oD.!.ao! 13,920
lr.lntcde. lt , 520

r.lgh!..t.r lo,lao

Cl . *  l , !ao

!.!o!.! IO,NIo

tFck iklv.r 1t,000

rot l lEr.drral

. 3otr

!or.l

l8  r7. ' t t2
aa t7,472

L92 64,495

t6 !2,aaa
aa ra,22a
t5 .  25,11'
at  l l ,2 l t

280 7a,3a6
t60 !2.000

t l6 ,1 t :

-lr!.,.!gg

4t l .050

t , a

2 . 4
t . t
2 . 1
l . t

-L:g
:5.6

a . a

2 .4
t . a
t . a

tlg
i 6 , 6

\ f  ta72
\ , ,a12

6a,t ta

! t , t a l
la,22a
25tLL2
l l , 2 3 2
t a , ! 3 4

l .95,O0o

. a5r, t t?

t3t , r t t

595,950

. la, !G0

ta,360

la, oto

2?,040
!].320
l0,ll0
9, !6!

n5,u t0
a5,oo0

?Ca,aL

?9,!46

!at , t la

! t o
1 a 0

a 160

2 a 0
1 a 0
t { o
r t 0
6 3aO

I 200
z2

a8
,la

t9r

'C
al
t6
aa

zaa
600

xlllinglvolth rnd 8?nd

totrl, tct l lotr!
totition Nlbb.t ."iii"s s"r".v s,nob.t Elkins slItry xreb'! eol|rirt srLl't'

;i.ry, ot tltc,- co.l!; ol !lt.' o! tlrc'

a7y!.' pollt1oh! ht/eL t/y! Flitlon hl,/It 9/v! EollttoE h!/e:. tlvr

6up.rlntlld.trt .14.560
Sbi,tl !o!.qr ta',550

tquiF.Dt
oP.r6tor ll,5l0

oFr l to !  13 ,520

$.lnt.r.nc. !3,520

lf.!gh!.rac! lO, t80

c le l t  9 ,360

L.bor.r lo,aao

tlucL drlv.! l!,000
loral P.rtoM.l

3o t -

L 7  r a 7 2  1 . 2
L7 ta1Z r .2

5 a , ! 9 6  4 . 8

! 2 , a a 8  2 . 4
r 6 , 2 t a  1 . ?
25,LL2 2.1
1 l , t l 2  1 . 2
r 8 . 3 ! 6  1 . 4
? t , o o o  1 1 , 0

i 2 . 6

!{1,  ! t l

r.s3 !!!

t t r , l 5 0

aa ,7 ,  a1Z
tt  17,472

L92 5l ,Nt5

95 12,aat
a l  1 6 , 2 2 4  -
95 26,112
a !  l l , 2 l 2

2 € t  t a . 5 t €
.ro !-Ir-S!-9.

407.19?

r 2 t , r 5 a

5 2 9 . ! t O

rt  17,4?l
aa L7,472

192 6a,ara

96 lz ,aal
r !  16.13{
96 26.112
r8 !1.r !?

rar  ?! . ! !a
2r0 z!-{at

4 . 8

2 . 4
t . t
2 . 4

1 . 2
5 . 0

-  a 7 . 6

l 8

a a

t9t

96
a 3

l t
2 8 8
2 4 0

, t . 8

2 . 4
L . 2
2 , 4

6 . 0
27.1

!ar ,L9l

r0 l .6ta

aaa, a50

.. rnctird!. Insulanco, lcrtldanr, .octat sc.ultry. olficc ovcrhdd, did oehc! Por3orncl crlrcEc..

o-L2



Table O-11

REGIONAI SYSTEM
1976 OPERATION AND MAINTENANCE COSTS

MILLING FACILITIES AND MILLED REFUSE TRANSPORT
( Thousand.s of Dollars )

I tem Durham

Fixed plant

Labor

Power

Water and serter

Uill and conveyor maintenance

Compactor maintenance

Building maintenance

Front J-oader operation
and maintenance

Yard tractor operation and
naintenance

Insurance

Data processing

Subtotal

Labor

Equipment operation and
maintenance

Insurance ' l lcenges, and taxes

Total annual cost

1 9 5 . 9

4 3  . 4

0 . 4

6 5 . 1

5 , 4

4 . O

r ) . 5

0 . 3

22.8

6 . 4

3 5 9 . 2

5 0 . 7

8 . 7

L2.2

4 3 0 . 8

o-l-3



Table O-12

REGIONAI SYSTEM
1977 OPERATION AND MAINTENANCE COSTS

MILLING FACII.,ITIES AND MILLED REFUSE TRANSPORT
(Thousands of  Dol lars  )

Item
Colutnbia
Boulevaral

lllllaboro- Flll-lngaworth
Durham corneliua anit 82nd s.E. Portlantl Roasnan

Fixed plant

],abo!

Water anal aewer

uill and convel'or
mainCenanCe

Compactor
maihtenance

Bui ld ing
maintenance

Front  loader
operatj.on antl
maintenance

Yald tractor
operation anal
!ta1.ntenance

Insurance

Data Processing

subtotal

?ransport

Labor

Equipment operation
and rnal,nt€nance

Insurancer I lcenset ,
and taxeg

Total annual
coSt

272 .L  f 95 .9

0 . 4  0 . 4

{ 9 . 0  4 8 . 5

4 . 1  4 . 0

3 . 1  4  . 0

o . 2  0 . 2

1 9 . 2  2 2 . 8

5 .  5  5 . 1

4 0 2 . 1  3 3 0 . 0

7 r . 8  5 0 . 7

r  5 .  3  r2 .2

520 .9  399 ,4

771 .2

1 4 . 2
o . 2

1 9 . 3

1 . 9

0 . r
1 0 . 5

3 . 0

234 .4

5 0 . 7

42 .6

t2 .2

3 3 9 , 9

1 9 6 . 3

3 0 . {

4 3 . r

3 . 4

0 . 2

19  -2

:::-:

8 { . 5

46 .2

2 Q  . 4

4 6 8 . 9

286.2

3 8  . 9

0 . 5

6 8 . 5

4 . 0

6 . 4

4 4 8 . 9

1 t 8 . 3

54 .7

2 8 . 5

5 5 { . {

1 5 8 . 0

0 . 2

29 .2

2 . 1

3 . {

,a ,  *

3 3 , 8

1 . 0

256 .2

o-r4



Table O-13

REGIONAI SYSTEI.4
1978 OPERATfON AND MAINTENANCE COSTS

MILLING FACILITIES AND MILLED REFUSE TRANSPORT
(Thousands of  Dol lars  )

Iteu
Colulbia
8oulevaral

lliltEbolo- Killingaworth
Durham Cortlellua and 82nd S. B. Portland Rossoan

Fixeal plant

Labor

Water and aeset

Ilill anal conveyo!
nal'ntenance

Compacto!
maintenance

Bui ld ing
rnar,ntenance

Front  loade!
operation and'nain lenance

Yard tracto!
operatj,on and
naintenance

Insurance

Data ploceaaj,ng

Subtotal

Tiansport

-Labor

Equipment opelation
and naintenance

Insurance,  l icenaee,
anal taxes

Total anaual
co6t

272 .L  19s .9

3 3 . 0  3 3 . 8
0 .  {  0 . 4

{ 9 . 5  5 0 . 7

4 . 1  4 . 2

3 . 4  4 . 0

o . 2  0 . 4
1 9 . 2  2 2 . A

5 . 5  5 . 1
4 0 2 . 9  3 3 4 . 1

7 1 , I  t o l . 4

3 0 . 9  2 0 . 3

1 5 . 3  2 4 . 3

s z r . 9  4 8 0 . 1

1 d . 9

2 0  . 3

42. t

0 . t

3 . 0

236.2

5 0 . 7

4 5 . t

L2 .2

3 { 4 . 2

1 9 6 . 3

3 0 . 9
0 . 3

44 .2

3 . 4

1 5 . 5

0 . 2
1 9  . 2

. *

8 4 , 5

4 6 . 6

20 .1

470 ,7

246.2

3 9 . 8
0 . 5

7 0 . 2

5 . 9

4 . 0

1 5 . 5

0 . 3

6 . 4
4 5_l .5

5 9 . 3

28 .3

657 .7

1 5 8  . 0

l 8  . 3

3  0 . 4

3 . 4

L9  . 2

, 4 5  . 5

3 3 , 8

1 . 1

8 . 1

o-15



Tab]e O- l -4

REGIONAL SYSTEM
1979 OPERATION AND MAINTENANCE COSTS

MILLING FACILITIES AND MILLED REFUSE TRANSPORT
(Thousands of  Dol lars  )

IteI[
Colutnbia
Boulevard Durham

EiUsboro- xillingsltolth
corneliuB and 82nd s.B. Portlanal RoBsoan

Fi*ed plant

Labor

water anal selaer

MiIf and conveyor
tnalntenance

naintenance

Bui ld ing
malntenance

Front loailer
opelat ion and
naintenance

Yaral tractor
operat ion and
maintenance

Insurance

Data processi.ng

sLrbtotal

Labor

Equipment operat ion
and maintenance

Insurance,  L iLenses '
and taxes

Total annual

272 .L  195 .9

3 3 . 3  3 5 . 2

0 . 4  0 .  {

49 .9  52 .7

4 - 2  4 . {

3 . {  4 . 0

0 . 2  0 . 4
1 9 .  2  2 2 . 4

5 .  5  6 , 4

403 .  ?  337  . 7

? r . 8  1 0 1 . {

3 1 . 1  2 1 . I

1 5 . 3  2 4 . 3

522 .9  484 .  s

177 .2

1 5 . 4
o . 2

27. )-

r . 9

12 .4

3 , 0

21',1 .'t

4 6 . 9

3 6 8 .  {

1 9 6 . 3

3 1 . 4

0 . 3

44 .9

3 . ' 1

3 . 4

1 9  . 2

, t a  
"

8 4  . 5

4 7  . 4

2 D  . 4

4 7  2 . 7

266.2

40 .7

0 . 5

7 f  . 8

5 . 0

{ . 0

0 . 4

22 .4

5 . 4

4 5 4 , 3

1 1 8  . 3

2 8 . 5

6 5 1 . ?

1 5 8 . 0

1 9 . 0

2 . 6

3 . 4

t9 .2

^ r t

t2.2

(r- _L o



Table O-I5

REGIONAI, SYSTEM
1980 OPERATION AND MAINTENANCE COSTS

MILLING FACILITIES AND MILLED P&FUSE TRANSPORT
(Thousands of  Dol lars  )

I tem
Colujnbia
Boulevaral

ElIIsboro- xiUingsyorth
Durlram Cornelius and 82nd S.E. portlana RosstEn

Fixed plant

Labor

Water and, sewe!

Mill anal conveyo!
marDtenance

. Compactoa
narnlenance

aui ld ing
naintenance

Eront loader
operation anal
malnte! lance

Yard t ractor
opelation and
rnaintenance

Insurance

Data processing

Subtotal

lranspott

],abor

Equj.pment operation
and maiIrtenance

rnsurance,  L lcenses,

Total annu€l
co6t

2 7 2 , L  1 9 s . 9
3 3 . 5  3 5 . 5

0 .  {  0 . 4

5 0 . 1  5 1 . 9

4 . 2  1 . 6

3 . 4  { . 0

0 . 2  0 . 1
L9 .2  22 .A
5 .  5  5 . 4

t 0 4 . 5  3 a 1 . 5

7 1 . 8  I 0 1 . 1

3 I . 8  2 I . 7

1 6 . 3  2 4 . 3

5 2 4 , 4  4 d 9 . 9

1 6 . 0

2 1 , 8

1 . 8

1 . 9

1 2 .  {

o . 2

3 , 0
2 3 9 . 0

a ? . 3

1 6 . 3

3 7  0 . 2

1 9 6 . 3

32 . t

0 . 4

{ 5 . 9

3 . 8

3 . {

o . 2

1 9 .  2

5 . 5
322-3

8 4 . 5

4 8 . 0

2 0  . 4

475 .2

286,2

{ I . 5

0 . 5

7 3 . {

5 . 1

4 , 0

1 5 .  5

0 . {

2 2 . A

6 . {
4 5 6 . 8

1 1 8 . 3

2A .S

6 5 4 . 8

I 5 S . 0

r . 9 . 8

0 . 3

3 2 . 9

3 . {

9 . 3

0 . 2

L9.2

, t t ,

o-17



Table 0-16

REGIONAI SYSTEM
1985 OPERATION AND !4AINTENANCE COSTS

I4ILI.,ING FACILITIES AND MIIJLED R"EFUSE TRANSPORT
(Thousands of  Dol lars)

I tertr
Columbia
Boulevard

Eillsbolo- KiIlingsnoEth
Durhafl corneliu3 and 62nd S.E. Portlantl Rossnan

aixeal plant

Labol

Water and sewer

Mill anal conveyol
rtraintenance

Compactor
ma1'ntenance

Bui ld ing
maintenadce

Front  loader
operation anal
maitttenance

Yaral  t ractor
operation anal
maintenance

Insuiance

Data plocessing

Subtotal

Transpott

Labor

Equipme[t operatlon
and naidteDance

Insurance '  I icense6,
and taxes

Total annual
cost

2 7  2 . L  1 9 9 . 4

3 3 . 9  3 9 . 4
0 . 4  0 . 5

{ . 5  5 . 5

3 . 4  4 , 0

o . 2  0 . 4

1 9 . 2  2 2 , A

6 . 0  1  . O

{ 0 8 , 7  3 6 0 . 2

7 r . 8  1 0 1 . 4

15 .3  24 . . 3

2 3 5 . 9

2 7  , 8

1 . 9

1 5 . 5

0 , 3

t 0 . s

4 . 5

8 4 . 5

6 1 . 7

2 0  . 4

483 .2

3 2 , 0
0 . 4

3 . 4

i s .  s

0 . 3

l 9  . 2

6 . 0

321 .8

8 1 . 5

5 3 . {

2 0 . 4

4 8 5 . 1

3 { 3  . 5

4 5 , 0
0 . 6

8 1 . 1

6 . 8

, t . 0

1 8 . 5

0 . 4

2 2 . 4

7 . 0

5 3 0 , 8

t 5 2 .  r

3 6 . 6

8 6 { . 8

2 1 2 . 1

2 9  . 4

0 . 3

1 0 . 1

3 , 4

0 . 3

L9.2

6 . 0

3 8 9 . 5

5 0 9 . 6

o-  18



Table O-17

REGIONAL SYSTEM
I99O OPERATION AND I\,IAINTENANCE

MILLTNG FACILITIES AND MILT.ED REFUSE
(Thousancls  of  Dol lars  )

cosrs
TRANSPORT

Ite|l
Colunbia
BouI€vartl

llillsboro- Nillingsworth
Durhan Cornelius and 82nd S.E. Poltlanal Rossnan

Fixeal plant

Labor

Water and seser
Mill and conveyor
marntenance

naintenance

Building
marncenaDce

Front loaaler
operation and
naLntenance

Yaral tractor
operatj.on

InsuraDce
Data proceasing

Subtotal

Transport

Labor
Equipment opelation
anal mai,ntenance

Insurance, l icenaea,
anal taxea

Total dnnual
coat

267  . 9  285 ,2
3 4 . 2  4 I . 3

,  0 . 4  0 , 6

.  5 6 . 9  7 7  . 4

4 . 7  5 .  I

3 .  {  4 . 0

0 . 3  0 . 5

1 9 . 2  2 2 . 4
6 . 5  7  . S

f09 .0  162 ,2

7 1 . 8  1 1 8 . 3

2 5 . 9  3 1 . 0

1 5 , 3  2 8 . 5

523 .0  6 {0 .0

2 7  2 . 4

2 7 , 3

0 . 3

3 4 , 2

2 -A

3 . 4

1 5 . 5

0 . 4

1 9  . 2

, t a ,

1 0 1 ,  {

7 5 . 9

21 .3

542.2

0 . 4

4 . 6

3 . {

0 , 3

1 9 . 2

4t, J

1 0 1 . 4

5 f . 8

24 ,3

590 .2

3 1 3  . 5

t 7  . 4

0 . 6

8 8 . 9

{ , 0

f  8 . 6

0 . 4

22 .4

5 { l  J

1 5 2  . 1

f 5 4 .  r

8 8 3 . 9

3 1 . 7

0 . 4

4 7  . 9

4 . 0

3 . 4

f 5 . 5

0 . {

1 9 . 2

;;;-;

8 a . s

t 3 . t

2 0  . 4

519. r

o-19



Table O-18

REGIONAL SYSTEM
1995 OPERATION AND MAINTENANCE COSTS

MILLING FACILITIES AND MILLED REFUSE TRANSPORT
(Thousands of  Dol lars  )

f tem
Co-lulnbia
Boulevald

Hi l lsboro- Ki l l ingsxrorth
Duiham Cornel ius and 82nd S.E. Port land Ros6man

Fixed plant

Labor

Water and selret

lli ll and conveyor
tnaintenance

Conpactor
narntenance

Bui ld ing
mafntenanCe

Front  loader
operat ion and
maintenance

Yard t ractor
operatj.on

Insurance

Data processj .ng

Subtotal

Tlansport

Equipnent operat ion
and maintenance

Insulahce,  l icenses,
and taxes

Total annual
cost

2 7 2 . I  3 4 3 . 5

3 4 . 1  4 8 . 8
. 0 . 5  0 . 7

5 1 . . 3  9 1 , 6

5 . 1  : t  . 6

3 . 4  4 . 0

1 5 . 5  1 8 .  5

0 . 4  1 . 0

1 9 . 2  2 2 . 8

7 . 0  8 . 0

4 I 9 , 2  s 4 6 . 6

6 t . 6  2 L 9 . 1

21  . 9  223 .A

5 3 1 . 0  1 , 0 r 2 . 8

3 1 . 0

0 , 3

4 4 . 3

3 . {

0 . 5

1 9  . 2

6 . 0

3 9 6 . 0

3 8 . 9

r 2  . 2

5 1 4 . 7

272 . t

3 {  . 3

0 , 5

6 0 .  5

5 . 0

3 . 4

0 . 4

19 .2

? . 0
4 r7 .9

1 0 r  . 4

24 .3

6 0 0 . 1

3 1 3 . 5

0 , 7

9 7  . 5

4 . 0

0 . 5

8 . 0

1 6 9 . 0

1 6 9 . 0

40 .1

9 3 7 . 0

2 7  2 . 1

0 . 4

5 1 . 9

4 . 9

3 . 4

0 . 4
t 9  . 2

1 . O

4 2 0 . 1

1 0 1 . 4

24.3

5 9 8 . 7

o-20



Table O-19

REGIONAL SYSTEM
2OOO OPERATTON AND MAINTENANCE

MIL],ING FACILITIES AND MILIJED REFUSE
(Thousands of  DoLlars)

cosrs
TRANSPORT

I ten
Colurnbia
Boulevard Durham

HiI Isboro-
corneti.us

(illingawo!th
and 82rd S.E. Portland Rosahan

Flxed plant

!abor

Pofiel'

water  and se*er

MiIl anal conveyor
malnrenance

Compactor
ma!ntenance

Bui . Id i r lg
maintenance

Front  loader
operat iod and
maintenance

Yard t ractor
operat ion

Data ptocessing

subtotal

Labor

Equiprnent opetation
and nraintenadce

IDsurance,  l icenses.
and taxes

Total annual
cost

3 4 3 . 5  3 4 3 . 5

0 .  5  0 , 8

6 6 .  t  1 0 7 . 0

5 . 5  8 . 9

3 . 1  4 . 0

1 8 . 5  2 r . 2

r9 -2  24 .5

1  . 5  8 . 5

5 0 4 . 4  5 7 3  . 1

6 7 . 6  2 5 3 . 5

3 0 . I  2 5 1 . 6

1 6 . 3  6 0 . 8

6 1 8 . 4  1 ,  1 4 9 . 0

3 3 . 3

0 . 4

5 5 . 5

4 . 5

3 . 4

1 5 . 5

0 . 5

1 9 . 2

{15  J

4 S . 8

5 4 3 . 7

3 4 3 . 5
40 .7

0 , 5

6 6 . 0

5 . 5

3 . {

] 8 . 6

0 . 5

19 .2

5 0 5 J

1 0 1 .  4

6 1 . 6

2 4 . 3

692.7

3 1 3 . 5
5 3 . 6

0 . 8

8 , 9

4 . 0

0 . 5
24 .5

s1L7

1 8 5 , 8

4 { . 8

949.2

3 { 3 . 5
{ 2 . 5

0 . 5

7 0 . 8

5 . 9

3 . {

1 8 , 6

0 . 5

L 9  . 2

7 . 5

512 . , t

10 t . 4

6 3 . ?

.  24 .3

?  0 r . 8

u-z)-



Table O-2 0

REGIONAL SYSTEM
DESIGN QUANTITIES FOR MILLED REFUSE IJANDF'ILLS

(Tons Per  Week)

Eayden
St .Johns  Is land Rossman Alford

old
Durham Cipole Pumpkin

L97 7

1 9 7 8

1 9 7 9

1 9 8 0

l 9  8 1

L9 82

1 9 8 3

1 9 8 4

1 9  B 5

1 9  8 6

1 9  8 7

1 9 8 8

1 9 8 9

1 9 9 0

r 9 9 1

L992

I 9 9 3

1 9 9 4

1 9 9 5

1 9 9 6

1997

1 9 9 8

1 9 9 9

2 0 0 0

5 , 9 2 O

6 , 0 0 0

6 , 0 8 0

6 , 2 7 0

L r , 4 7 O

1 I , 6 7 0

1 1 , 8 ? 0

,t,_lro
12 t28O

L2 | 49O

v,edo
1 2  .  9 1 0

1 3 , 1 3 0

1 3 , 3 7 0

1 3 ,  s 9 0

1 3 . 8 2 0

1 4 , 0 6 0

L 4  , 3 2 0
1 4  , 5 7 0
L 4  , 4 2 0
1 5 . 0 8 0

t 5 , 3 4 0

6 , 2 7 0

6 , 4 5 0

6 , 6 3 0

6 , 8 1 0
4 0 (rA

7 , . r80
z t ) t v

. 2  |  4 7 0

2  , 5 ' t  0

2  , 6 ' t  O

2  , 8 7  O

2 , 9 7 0

3 , 0 7 O

3  , 2 L O
3 , 3 5 0

3 , 5 9 0

J r O J U

3 , 7 7 0

3 , 9 2 0

4  , 0 ' 1 0
4 , 2 3 0

4 . 3 8 0

4 . 5 4 0

, ' l  1 ? l \

4  r  3 5 0

4 , 5 0 0

4 , 7 3 0

4 , 9 2 O

5  , 1 3 0

5 t34O

) , 5 : U

5 , 7 7 O

a . t t v

6  , 2 2 O

6 , 4 5 O

6 , 6 8 0

6 ' 9 1 0

7 , L s O

7  , 4 6 0

7  , ' 1 7  O

8 , 0 8 0

8 . 3 9 0

8  , 7 L 0

9 , 0 5 0

9  , 3 9 O

9 , 7 3 0

1 0 , 0 8 0

1 0 . 4 2 0

Note :  Quant i t ies
h . l - a h l - i ^ l

shown are naximum and do not take cxedit for
reuse o f  rec la imed mater ia ls .

v - z z



TabLe  O-21

REGIONAL SYSTEM
1976 OPERATING PERSONNEL
MIIJI]ED REFUSE LANDFILLS

Durham

Pos i t ion  t i t le

Position Number
sa la ry ,  o f

$/yr positions

Total
vtorking salary

t ime.  costs,
hr/wk S/yr

supervisor

Equipment operator

Weighnaster-clerk

Laborer

Total personnel

Salary subtotal

Accelerat ion.  3 ota

Total annual
salary

1 4  /  5 6 0

1 3 , 5 2 0

1 0 , 8 8 0

1 0 , 8 8 0

I

2

z
5

4 0

4 0

8 0

8 0

l 4 , 5 6 0

r 3 , 5 2 0

2 L  , 7  6 0

2 L  , 7  6 0

? 1 , 6 0 0

2L ,  AaO

9 3 , 0 8 0

a. Includes insurance, retirement, social security,
office ovethead, and other personnel expenses.

o-2 3



T a b l e  O - 2  2

REGIONAL SYSTEM
]-977 OPERATING PERSONNEL
MILLED REFUSE LANDFILLS

Totrl T6inl llotil
Fositlon Nuhbo! to!ki.(r srl.ly fiumbct eorting Sf,1rry I' lunb.r r.o!kl.g salory

l i aa ,  c .s . ! ,  o r t i i . ,  o I
t/y. tprition. hr/sk $/yr rrsitto" hrl'k $/y! potition! hrlrt S/!r

!ora

l t , t 6 o  I

13.,520 ,

to,aao 2
ro,t6o z

l o  1 a , 5 6 0  I

a o  , ? . 0 4 0  2

l 0  2 l , 1 6 0  2
so ?-I/-!g z

1

t5, I2o

2 5 . 5 3 6

t lo,656

a 0  t a , t 6 0  t

80 e?,040 I

8 0  2 r , 7 6 0  2
8o 3.1,-?.!g !

6

8 5 , 1 2 0

2 5 , 5 3 4

110,655

to t4,360

aa t ! , t10

to 21,?60
so !!rf!!

7r ,600

t l , a a o

93,0i0

r. trcludc. fn.G.@.. retireent, .ocj..l .€c!rlty, olflec oveth.6d, rDd oth* Fe.eM.l dg.nt€..

Tabl-e O- 2 3

REGIONAL SYSTEM
1978 OPERATING PERSONNEL
MILLED REF'USE LANDFILLS

o total
Eoaltlon NuDbo! nolklng sttary xunba!

to t l t lo r  sa l . ry r  o f  t ihc ,  cogre ,  o f
t r t l .  s /y t  po . i r ion .  h r l rx  s , /y r  Fos iE lon !

lotll lofrt
E!L1.9 srlary Nubcr slltnt srl|ry

t inc ,  cor t3 .  o l  t tM,  co . t r ,
h!./vk S/y! porltlo h!/rt a/tt

l a . t 5 0  !

lJ ,sto .  l

t o . 8 a o  2
1 0 , 8 8 0  2

a 0  , l l . t 6 0  I

t o  ? ? r o a o  z

9 0  2 1 , ? 6 0  2
ao 2!l.?-!.9. a

7

8 5 , 1 2 0

2 l ,  s !  6

r10.656

t 0  l a , 3 4 0  I

80  : t ,o i lo  I

8 0  2 1 , ? 6 0  I

a 0  2 r , ? 6 0  2

6

a5,r t0

l l o , a ! 6

r0 1t ,560

a o  1 3 , ! 2 0

8 0  : ! , 1 6 0
80 !!f!g

?1,400

z l , a a o

93,OtO

.. trclude. h.rdc., Ecti!o.n!, sacial s.curity, olflce ovelhe.d, .trd o!h.! F.!!oDn.L a:!Er....



Tabl-e O-24

REGIONAL SYSTEM
1979 OPERATING PERSONNEL
MTI,I,ED REFUSE LANDFILLS

Porltlon Nub€.
Po6 l t loa  . . la ry t  o t

t r r le  s /y .  Ibe ] l rong

xorfrng s<1la!y Nunbcr
t i rc ,  co5 ts ,  o f
hr./ek $/y! po6itiotr6

rcrLtng snl..y Nqbe!
t tne '  .o ! ! r .  o l
htlrr 5/tr Do3itton!

a0 ra,  t6o

ao t t .  Qao

a0 t1,  160
l to r r ,?50

a5,120

2 5 . 5 i 6

r r 0 . 6 5 6

a 0  1 4 , 5 6 0

8 0  2 t , o t o

8 0  2 r , 7 6 0
0o 3!LEg

a 5 , I 2 0

?l!!-q

r 1 0 . 6 5 6

a0 !4,550

l l0 2?,040

8 0  2 1 , 1 6 0
80 ' 3!rf!9

a l , t 2 o

2r,it6

1t0,656

1 4 , 5 6 0

1 1 , 5 2 0

!o ,  a60

r 0 , 8 8 0

I

7 7

t

.. hcluil.. itr.u8lncc, !.t1!qn€nt, loci.I leculitt. olttce ov.rh.rd, aad o!h.! p.re|trl exp.trEe..

T a b f e  O - 2 5

REGIONAL SYSTEM
19 80 OPERATING PERSONNEL
MILLED REFUSE LANDFILLS

Po3l t ron  lunbcr
Fos l t lon  r . l4 !y r  o t

tltle Slyt tFlltlon!

e . k t n 9  s J t i r y  N u h b r !
i i n a ,  c o s t s ,  o f
hr,/rt $/y! FEtlIo.!

nr t r l  To taL
hrklnq s.1lrry trunli'c! eorttnq Sntrry

tihe oa !.1.!o ca!t6;
ht/el 9,/y! lo.ttlon! h.1,,vt 8/y.

su le lv l lo r  la ,5aO

oper . to r  13 ,520

. lc r t  r0 ,  t80
L lbor€ .  10 ,800

.ubtor.t

30r .

{ 0  ! { , 5 6 0  I

a 0  2 7 , 0 1 0  2

s 0  2 1 , 7 5 0  2
a 0  2 1 , 7 6 0  Z

7

8 5 , 1 2 0

1 1 0 , 6 5 6

a 0  t t , ! 6 0

l 0  2 1 , o a o

8 0  2 t . 7 5 0
a 0  z t , ? 6 0

t 5 , l t 0

? ; , 5 3 6

t t 0 , 6 5 5

a 0  l a , 5 6 0

8 0  : ? , o l o

8 0  , I , ? 6 0
80 fLrl!9

4 5 , 1 r 0

3!.dt!

I t0 ,656

I

7

I

2

T

., lrlctu.l.t ln.urrnc., !.tlr€nenr, .oc1.t 3ccultty, ollice overh..d, .nd other p€lronn.t dtE....

u - z )
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REGIONAL SYSTEM
19 85 OPERATING PERSONNEL
MILLED REFUSE LANDFILLS

cltpl.

. total
Nurbcr Erktng Stl.ly

oa  t l {c ,  cor t ! '
Fo3irtois hrler s/vt

Nubcr Yorltnq 6al!!y
oa  t ln€r  cor t r?

posltlon. h!/rh S/Yt

a 0  r 4 . 5 5 0

t 2 0  4 0 , 5 5 0

1 2 0  ! 2 , 6 4  0
lro ]!]-q-q

t 2 0 , a 0 o

!6,1.20

ao l , l ,560

a 0  t t , 5 2 0

a0 21,?60
r0 ?!f,jg

t 1 . 5 0 0

2 1 , 4 8 0

9 3 , 0 8 0

a o  r a , ! 6 0

8 0  2 ? , o a o

a0 l l ,?50
!0 l-Ll!!.

8 5 , 1 2 0

23,Sa5

110.656

1 4 , 5 6 0

t ! , 5 2 0

t 0 . 8 0 0
10,6t0

I

3

I

I

2

I

2

1 5 6 , 5 2 0

r. !ncl!d.. i!.u!uc.' ..tl!o.nt' .el.I r.drttv. otllc. ov'!h"lt, &' oth'r lEltont't qtt"r" '

Table O-27

REGIONAL SYSTEM
]-990 OPERATTNG PERSONNEL
MILI.ED REFUSE LANDFILLS

,\lfo!d

loLdt

tlMbcr soiiiiq s"ro'v nurtc. uorklns salnrv lrsb4t

..ii,.., ilxi'?i;:' *"i['.". i:i:i ":i;:' p""ii!"t t to .  co t t6 ,  o t
hrlei s/v! t6!lt1on.

tro.Moni hrlrL Sht

1 1 , 5 5 0  I

1 3 , 1 2 0  t

1 0 , 0 1 0  !
1 0 , 1 t 0  I

a o :  1 1 , 3 6 0  r

120  a0 ,560  I

luo t2,610 I
120 t!.!g-g 1

6

l 2 0 , a o o

3 6 . 1 2 0

t56, t l0

a o  l { , 5 5 0  I

a q  1 1 , 5 2 0  z

a o  2 l , t 6 o  2

ro .3!rf,.!9 !

t 0  r a . 1 6 0

t o  ? t , 0 r o

3 0  , t , ? 6 0
.o 3]d!g

! 5 , l t o

110,616

t t , 5 0 0

2 r . 4 8 0

9 ! , 0 9 0

r. tnotuil.. in.ut.rc., !.tl!ed.!i, .ochl t.curltl' olflct ov'rh"d' 'dl othGr P'!"'er 4D'nt"t



Table O-28

REGIONAI SYSTEIVI
1995 OPERATING PERSONNEL
MILLED REFUSE I,ANDFILLS

Po.lllon xub€!
Porltlor .al.ry, ot

tltl. a/y. tto.ittoa

rclltng 1.1!ry xsbd
lhe ,  co l t r ,  o !
htlrk S,''rr porltron.

. totrl
rur|b€r r.ortlng 6!l.EY

of t l ra,  cor t r ,
Do.lrlo lrr./ek llyt

5rtary

a0 ra.56o

t2o ao,  !60

120 32.540
r20 !!..!!q

l20,ao0

-!-E.l'!,311

156,5 , t0

lo  ta.36o

t o  l ! . t 2 0

t 0  t l , ? 6 0
r0 ?!l!g

? r , 6 0 0

3t!!g

9 ! , 0 4 0

a0 l l , !60

a 0  l 7 , o r 0

t lo r : ,6,10
120 !3rE!g

lo6,8lo

-13.19!!

I ra, taa

la,  t60

I t .52O

10,800
lo,8a0

t

3
3

T

I

a

2

I

!.

t

.. r!ctud.. U.ur.@., r.rlr@.r, tshl ..o!lty, otlLc. or.rb.rd, .nC othd F.r.oan.l *F|rr...

Table o-2 9
REGIONAIJ SYSTEM

2OOO OPERATING PERSONNEL
MILI,ED REFUSE LANDFILLS

. l l l o rd

lolttton truiibc! Erking salary Nl|rnbe! rolttng 3.lary xurb.t
. .h rY,  o f  t l re ,  cor l . ,  oa  ! l !e ,  .oBt . ,  o l
l/yr lo.rtlon. h/rL $/yr po.tttoa hr/ln ,/yr 9..ttt m.

la ,56o I

1! , ! :0 a

lo.0f0 t
lo,8 io 3.

1T

160 50,0t0 t

t?0 t2,5ao 7
rto !:J!g z

a

1 2 t , 9 t o

3 0 . 9 ? 6

160,a96

a0  t : t , 5 t0  !

to rr,?60 !
ro !u.!.9. 1

lo

t r ,5o0

2l , rao

9 ! , 0 t 0

ao ra,960

l to a0,550

t lo t2,640.
r-rQ 2r.!g

t t0, t00

! 5 , 1 1 0

156,5?O

a0 11,550 I  ,10 1a.560 I

.. Incluil.. I!.r.tc., !.tlrd.!t, rocl.! |L.cutlty, olftc. ov.rh..it, .nal oth.r 9.!.onn.l .rp.r...t

U - Z  T



Table o-30

REGIONAL SYSTEM
1976 ANNUAL OPERATION AND MAINTENANCE COSTS

MILLED REFUSE I.,ANDFILLS

Item Durham

Labor

Equipment operation
and maintenance I8

site maintenance 5

U t i l i t i e s  I

Cover materia].
purchase 54

Total annual
cost J.7 L

Tabl-e O-31

REGIONAL SYSTEM
I977 ANNUAI OPERATION AND MAINTENANCE COSTS

MILLED REFUSE LANDFILLS

I tem St. Jotrns Rossman Dufham

9 3

Labor

Bquipment operation
and maintenance

Site maintenance

Ut i l i t i es

cover material
purchase

2 7  1 9

1 0  5

1 l

8 2  5 7

1 1 1  1 1 r  9  3

2 6

I

7 7

Total annual
cost  229 23L 175

o-28



Table O-32

REGIONAI., SYSTEM
].978 ANNUAI, OPERATION AND MAINTENANCE COSTS

MILIED REFUSE I,ANDF ILLS

I tem St. Johns Rossman Cipole

Labor

Equipment operation
and mai.ntenance

Si te  ma in tenance

Ut i l i t i es

cover  mater ia l

2 8  2 0

1 0  L 9

I 1

8 4  3 0

1 1 1  1 1 1  9  3

I

Total annual
cos t  230 214 163

Tab le  O-33

REGIONA], SYSTEM
1979 ANNUAL OPERATION AND MAINTENANCE COSTS

MILLED REFUSE I,ANDFILLS

Item St. Johns Rossman Cipole

Labor

Equipment operation
and maintenance

Si-te mai.ntenance

Ut i l i t ies

Cover material

cost

111 t  11 11r

2 6

I 4

1

29  20
10  19

I I

7 9  8 6  3 1

23L 237 LA2

U -  Z Y



Table O-3 4

REGIONAI, SYSTEM
1980 ANNUAI, OPERATION AND MAINTENANCE COSTS

MILLED REFUSE LANDFILLS

St .  Johns Rossman C ipo le

Labor

Equipment operataon
and maintenance

Site mainlenance

ut i l i t l es

cover material
purchase

Total annual
cos t

l r l

1 4

I

2 3 3

1 ' , I  1

29
10

I

o o

240

1 1 1

2 L

1 9

I

1 8 4

8 0

T a b l e  O - 3 5
REGIONAI., SYSTEM

1985 ANNUAL OPERATION AND MAINTENANCE COSTS
MILLED RETUSE LANDFILLS

I tem St .  Johns Alford Cipole

Labor

xquipment opef,ation
and maintenance

Site maintenance

Ut . i l i t i -es

cover  mater ia l

Total annual

L57

5 1

I 4

5 t 6

l 1

I
l

r'1

1 3 0

'  1 1 1

1 9

1

? q

1 9 6

o-3  0



Table 0-36

REGIONAL SYSTEM
1990 ANNUAL OPERATION AND MAINTENANCE COSTS

MILLED REFUSE LANDFILLS

t layden Island Alford Cipole

Labor

Equj-pment operation
and maintenance

Site maintenance

Ut i l i t ies

Cover material
purchase

?otal annual
cost

93  1 r1

13  3 r
8  19
I1

19  46

L57

5 6

2 4

252

4 9 1  r 3 4  2 0 8

Table O-37

REGIONAL SYSTEM
1995 ANNUAT, OPERATION AND MAINTENANCE COSTS

MILLED REFUSE LANDFILLS

Item uavden Island Alford Oltl Prxnpkin

labor  I57 93 I39

Equipment operation
and maintenance 61 15 38

Site maintenance 24 A L2

Ut i l i t ies 2 I  2

Cover material
purchase 274 25 57

Total annual
cost  518 L43 248

U - J f



TabLe O-3 8

REGIONAL SYSTEM
2OOO ANNUAL OPERATION AND MAINTENANCE COSTS

MILLED REFUSE LANDFILLS

Hayden rsland Alford Oltl PumPkinItem

Labor I59 93 157

Equipment operation
and maintenance 66 20 45

si te  maintenance 24 I  L2

Ut i l i t ies 3 I  3

Covex material
purchase 299 30 68

Total annual
cost  551 L52 285

u - 5 2







Appendix P

LANDFILLS FOR NONPROCESSIBLE WASTES

This appendix contains guidelines for selecting and operating
clisposal sites for nonprocessible wastes. [Additional iliscussion
of the nonprocessible waste system is included in Chapter 17,
Volurne I. ) It should be the responsibility of the individ.ual
making a proposal for a Landfill site or applying for a permit
to operate a site to supply the specific site selection informa_
tion to MSD.

SITE SELECTION

Zoning Restr ict ions

Review aLl existing zoning ordinances to avoid any land use
conf l icts before a fulL-scale invest igat ion of  a potent iaL si te
is undertaken.

Access ib i  I i tv

Select a site which can easi ly be reacheil  by major traff ic
routes. Avoid sites requiring travel through residential areas,
unless the site is of a reLatively short life and the benefits
of filling the site outweigh the inconvenience of the truck
t ra f f i c .

Coyer Material

Select a site harring an ailequate and suitabLe supply of
cover material if possible. An insufficient supply may neces-
si tate haul ing mater ial  to the si te at  an excessive cost.  Con-
iluct fierd investigations to establish the suitability and quantity

P-1



of the soi l  avai lable. Select a soi l  with good workabil i ty ani l
compaction characteris tics; sandy loam satisf,ies both th.ese
qualities. Clay soils may becone unworkable during rainy periods,
and are generally undesirable. Clay also tends to shrink when it
dries. causing cracks in the coyer material which permit odors to
escape .

ceolggy

Coniluct a geologic inyestigation in conjunction with the
cover material- investigation to establish the potential for
ground and surface water pollution. Determine the groundwater
table and obtain information on the high water leve1 , the
groundvtater movement, and nearby uses of the groundwater.
Almost al l  sol id wastes can contaminate the groundwater, so
landfills should be located above the range of groundwater
f luctuation. Avoid sites that have a shaLlow, fractured, sub-
surface rock stratum that could concentrate the leachate in the
groundwater. If a site that has a groundwater pollution poten-
tial cannot be avoided, place a 2-foot impermeable soil or other
acceptable barrier prior to the startup of the landfilling opera-
tion .

Examine the topography of the site anal the surrounding area
for potent ial  f loodi-ng of  the si te dur ing heavy rains,  Excessive
surface water runoff can quickly erode the soil cover of the fiII
and expose the buried ref,use.

SITE IMPROVEMENTS

Access Roads and On-Site Roaals

Construct af l -weather of f-s i te and

that traffic will not be interrupted bv

on-site access road.s so

bad weather. Lay out



Information

access roads to

site, preferably

facilitate the

using one-way

flow of tratfic in and out

t ra f f i c .

of the

PJ-ace signs sbowiug the direction and distance to the 1and-

f i l l  si te along ruajor access routes. Post a large sign at the

entrance of the site to inform the public about the hours of

operation, cost of disposal , and any iJ[portant site rules. such

as dtnping only in specific areas. Post on-site directional

signs as neecled. Keep an operator on duty iluring all hours the

Iandf,ill is open f,or operation.

Fencing

Proyide fencing for sites that are
topography. I f  the,landfiLl- is in view
area, construct a sight-obscuring fence

across al l  access roads.

Prainage Control

not isolated by trees or

of a resident ial  or pubJ- ic

Erect lockable crates

CoDstruct ditches around, the site to intercept surface

water draining towards the si te.  I f  a s i te is located in a

natural drainage channel , build a diversion channel- around,

the f i I I .  or  construct a Leakproof,  culvert  underneath the f i l l

to pass the upstream flow. Slope the filf 2 to 3 percent toi,/ard

the side drainage ditches to preyent ponaling of water on the

f i l l  su r face .

-H-J



LANDFILL OPERATION

operatilg Records

Keep records of solid waste quantities disposed. of at land-
f i1 ls.  The records should indicate the types and quant i t ies of
material accepted for disposal . Estimates of rernaining land.firr
l i fe should be made quarter lv.

Acceptable Wastes

Bui l"ding mater ials,  rubble,  appl iances, furni ture,  g1ass,
plast ics,  rock, soi l ,  and simi lar mater ials are acceptable aE a
disposal s i te for nonprocessibLe wastes. AtL putrescible mate-
r ia1s, oi ls.  s ludges, and other l iquid wastes are prohibi ted.

Compaction and Coverinq

Place refuse in maximum 2-foot-thick layers prior to com-
pact ing i t .  I f  th icker layers are used.,  the degree of compac-
tion that normal equipment can achieve is reducecl. Compact
the refuse upward from the bottom of the workj_ng face. Goocl
compaction prolongs the r-ife of the landfirl and not only reduces
settlement but also reduces potential fire problems.

Daily cover suff,icient to preyent blowing litter and pro-
vide a neat appearance is requirecl at demolition landfills. The
cover may be of any suitable material , such as woocl chips or
processed, wood.. Cover the fill with I foot of intermediate
soi l  coyer whenever an area of I  acre has been f i l led.

Noncornbust ible and nont i t ter ing mater ials such as boi ler_
house cinders.  br icks. and broken paving do not require cover ing.



Blowing Litter

Design the landfilL so that the prevail-ing wind blows into
the working face of the hill. Conpact pronptly after ctumping
to preyent Litter frorn blowing off the working face. Use snow
fences downwind from the working face to control blowing litter.

Furning .of RFfuse 3nd Fire Contfgl

A11ow no burning of refuse at 1andfill sites. Although
burning recluces volume and. increases the life of the site, the
air pollution and nuisances created by open burning of refuse
outweigh any benefits that might be gainecl.

Notify the nearest public fire protection service of the
location and access to the landfi l l ,  and any sources of f i re-
fighting water on or near the site. Make arrangements with the
fire department for emergency access to the site during closed
hours .

Provide stockpiled soil, or a source of water at the work-
ing face, for acciclental fire control . If a soil stockpile is
used, provide a quantity of soil sufficient to cover the largest
uncovereal area of the fiII with 1 foot of soil . If water is
useil for fire protection, proviile at least 4 gallons for every
sguare foot of uncovered, area at the f i l l .

Fills containing woocl or other combustible material should
be enclosecl with earth dikes to limit the spread of fires. The
max irnum area enclosed within dikes should be 2 acres. The mini-
mum top witlth of a clike section should be 3 feet,

Construct a minirnum lO-foot-wide fire trail around the
perimeter of the fill to prevent accidentaL fires frorn spreadinq
to adjacent property.

P -5



Salvaging

Remove all salyage from the site at th-e close of each dayl

or provide a small, separatef fenced area where salvagecl materials

can be storecl in an orderly manner. Terminate the salvage oper-

at ion i f  i t  becomes dangerous. unsight ly,  or causes a nuisance.

Maintenance

After the act ive per iod of  f i l l ing operat ions is completed,

and after the landf i l l  has been closed.,  cont inue to maintain the

f i l - l -  unt i l  i t  has become stabi t ized. Ensure prompt repair  of
cracks. depressions, and erosion of  the surface and side slopes.

Erosion ControL

Flant cornpleteil lanilfills with suitable grass cover to

control  erosion. The fol lowing grass mixture is sui table for

use on landf i l ls :

Red Fescue

Chewing Fescue

White Dutch Clover

Perennial Rye Grass

Inerts,  Weeds, Crop

44 percent

30 percent

15 percent

I0 percent

1 percent

USE IN COMPLETED LANDFILLS

Record of Land use

Record a detaj-l-ed description and plat of the completed

f i l l  s i te with the County Recorderrs Off ice to provide nol ice

to future owners or users of  the si te.  The detai fed descr ipt ion

v - o



should include the type of soliit was.tes deposited and the origi-

nal and final terrain description.

Gas Procluction

If structures are to be built on or adjacent to a nonproces-

sible waste landfill . take precautions to prevent explosive de-

composition gases from collecting beneath or entering into the

structure. Require all buildings constructed on or adjacent to

sanitary landfills to have suitable means of preventing gas

accumuLations. such as a well-venti lateil air space between builct-

ings and the fil-L surface.

P-7







Appendix O

INTERIM REPORTS

The contract for th is study required that inter im reports on

special  topics be submit ted at  speci f ic t imes dur ing the project-

Each of those inter im reports is reproduced in i ts ent i rety in

th i s  append ix .  I t  ehouLd  be  no ted ,  houeuer ,  t ha t  nuch  o f  t he

in foz ,ma t i , on  i n  t he  z ,epon te  has  been  superceded  th rough  subEequen t

ac t i ons  and  euen ts  and  the t ,e fo re  shou ld  no t  be  cons t t ' ued  as

cu r renL  i n f  o rna t i . on

The reports reproduced herein are as fol lows:

" In te r im  Repor t  on  T i re  P rocess ing  and  D isposa I , "
Ma rch  I 973 .

"Inter im Report  on washington county,"  March 1973.

"Inter im Reports on Hidi len VaI ley Disposal-  Si te,
c la t skan ie  D isposa l  S i te ,  C i t y  o f  Po r t l and  Land f i l l ,
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Metropol i tan Service Dj_str ict  Board

6400  S .W.  Canyon  Cour t

Portlanil, oregon 9722L

Gentlemen :

Subject:  Inter im Report  on Tire processing ani l  Disposal

In response to the Special  Condit ions of  our contract,  as re-
quested by DEQ, we subnit herewith our analysis of the present

tire alisposal situation in the four-county study area. This
inter j -m evaluat ion ful f i l ls  l tem B of the Special .  Condit ions,

stated as fol lows: "EvaLuate the present t i re disposal s i tua-
tion and economics (crisis) in the four-county study area ancl

determine the optimum location(s) and methods for tire shred-
ding and d. isposal on a regional basis.  "

In our report, r";e have sununarized our investigation under the

following headings: Present Conditions; Alternative processing

Methods; Potential Processing anct Disposal Systemt potential

Processingi and Disposal Sitest Implementation ancl Financing;

and Recornmendations .

It must be emphasizedl that this is a preliminary report which

contains interim recolunenclations only. Because we have not
yet completed our analysis of the overall solid waste system
for the study area, we cannot at  th is t ime assess the t i re dis-
posal situation as an integral part of the overall system.
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Accordingly, the recommendations presented herein are of a

general  ,  inter im nature only.

As presented in our report, the following reconmendations are

made to the Metropolitan Service District Board with regard to

t i re processing and disposal in the four-county study area:

t .  Adopt an ordinance requir ing shredding, bal ing'
or other approved mechanical  processing for al l
t i res disposed of wi thin the MSD boundaries.

2. Encourage each of the four counties within the
study area to adopt ordinances in keeping with
the above .

3.  Develop a four-county permit  system for the
licensing of tire haulers and give clirection
to the count ies in issuing these permits.  (See
Attachnent A.)

4.  Encourage each of the four count ies within the
study area to adopt orilinances requiring all
t i re haulers to be l - icensed and al l  t i re dealers
to give their  waste t i res to l icensed haulers only.

5.  Require al l  t i re processing and disposal centers
within its boundaries to accept large truck and
earthmover tires and encourage each of the four
counties to require the same.

6. support  cont inued use of the present t i re disposal
financing system in which tire dealers include the
cost as part  of  their  overhead.

Should you have any questj-ons concerning this report, we would

be pleased to meet with vou at vour convenience.

S incere Iy ,

COR-MET
tYt\.il.4J Jj/'.i-r^j.',U
Melissa Brown
Pro,i ect l{anaqer

,{ffi
Princ ipal- in-Charge
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SECTION I

PRESENT CONDITIONS

Ident i f icat ion of  problems

The major problem areas within the present t i re disposal system
may be categorized into those that are characteristic of tire

disposal operations anywhere and those that are specific prob-

lems within the four-county study area.

1. General  problems

a. ! {ho l"e t i res are di f f icul t  to incorporate into
a landfil-l because they cannot be cornpacted
and therefore cause signi f icant voids within
the f i I l .  Subsequent s i f t ing of  mater ial  into
those voids can cause excessive settl-ement of
the  l and f i l L .

b.  Because of their  buoyancy, whole t i res have
been incorporated into a 1andfi11. they tencl
to work their way upwarcls in the fill and
eventually come to the surface.

c.  I f  t i res are lef t  uncovered, they can harbor
vectors and. create a f i re hazard. pockets
of t i res within a f i l l  can also create a f i re
hazard.,  unless landf i l l  celLs are properly
isolated with cover mater ial  .

il. The shredders and balers that have thus far
been cleveloped speci f ical ly to process t i res
cannot accofiEnodate oversized truck tires or
tires from earthmoving equipment. Incineration
is a process that can hand. le large t i res,  but
the capital costs and. operating costs for in-
cinerat ion are high. The excessive size of
the t i res also makes them except ional lv di f -
f icul t  to incorporate direct ly-  in a la idf i l l .

2.  Speci f ic problems within the study area

a. At some of the disposaj_ si tes present ly accep-
t ing t i res,  i l isposal  is not j_n accordance wi lh
State stanclards. These substanilarcl methoils
lead to 1ow t i re c l isposal costs,  which encourage
t i re haulers to ut i l ize the substandari l  s i tes.
The sites that are operating in accord.ance
with State requirements are accordingly placed
at an economic disadvantage in the competitive
market .
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b. A significant nundrer of tires are dumped il-
legally along roaclsicles and in wooded ardas
and canyons .

c. Because t ires are not accepted at many disposal
sites within the area, private cit izens often
have difficulty in finding a convenient, approv-
ed disposal si te for their waste t ires.

it. There is no system for policing anef controlling
tire collection and disposal- operations within
the study area.

e. Commercial tire haulers are not licensed, and
there is accordingly no convenient way to moni-
tor them.

Present ReguLat ions

At the State l-evel , tire disposal requirements are specified

in the Oregon Revised Statutes on solicl \.rastes (ORS 459). These

requirements are d.escribed in the Oregon Ailministrative Rules,

OAR,  Chap te r  340 ,  Sec t i on  61 -060 ,  as  fo l l ows :

(3) Waste Vehicle Tires.  (a) Open Durnping.
Disposal of loose waste tires by open dumping
into ravines, canyons, gu1l ies,  ancl  t renches,
is prohibi ted.

(b) Tire L,andf i l l  .  Bulk quant i t ies of
tires which are disposed by tandfilling and
which are not incorporated with other wastes
in a general  Iandf i l l ,  must be baled, chipped,
split, stacked by hand ricking or otherwise
handled in a manner provided for by an opera-
tional plan submitted to and approved by the
Department .

(c) General Landfill . Bulk quar-rtities of
tires if incorporated in a creneral lanilfill
wi th other wastes, shal}  be placed on the
ground surface on the bottom of the fill ancl
covered with earth before other wastes are
placecl over them.

At the county level, there are no specific requirements for

the disposal of tires in the four-county study area. County

agencies rely upon the State regulat ions for t i re disposal

r:rocedures .



At the municipal  level ,  the City of  Port land is the only agency

within the study area that places local  restr ict ions on the

c l i sposa l  o f  t i r es .  Chap te r  8 .36 .100  o f  t he  c i t y  code  spec i f i es

the fol lowinq:

(3) ttre following refuse, rubbish, and other
sol id waste sha1I not be accepted at ci ty disposal
s i tes :

A. Tree trunks and tree limbs over six feet in
length,

B. Oil ,  oi l  by-products, and l iquid oi ly t ' tastes '
u .  -L r res .

Accord j -ng1y, t i res are not of f ic ia l ly acceptecl  for disposal

at  the St.  Johns landf i l l  in Port land.

Although no other municipalities place such a lestriction on

their  disposal s i tes,  most disposal s i te operators in the area

have set pol ic ies of  not accept ing t i res at  their  s i tes because

of the di f f icul t ies in properly incorporat ing the t i res in a

l anc l ta_L_1.

Present Tire CoLlect ion System

Tire haulers are not l-icensed within the four-county study area.

The individuals who engage in tire hauJ-ing in the area contact

Local t i re dealers,  negotJ-ate a pr ice for col lect ion ancl  i l isposal

services, and establ ish a minimum frequency for col lect ion. The

t i re dealer has no direct  control  over where the t i res are dis-

posed of.  The haulers can salvage any of  the t i res they coJ- lect

that are sui table for resale,  but the most promising t i res have

already been cuLLed by the alealers for recapping.

Discussions with focal t i re dealers indicate that the service

providecl by the present tire haufers is satlsfactory to the

deal-ers,
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The two major tire ilisposal sites lrrithin the study.area are

Mickeyrs Landfi l l  ani l  Rossman!s Landfi l l .

Mickeyrs Lanilfil-l is located in Colurnbia County, on Smith Roail

about two and one-half miles from Robinette Road. The najority

of waste tires from the study area are disposed of at this site-

Demolition materials are also accepted at the site. The tires

are not lantlfilled in accorclance with DEO xegutations but instead

are dumped in a pile, spread out by a tractor, anil coverecl infre-

quently. The disposal fee for t i res at Mickeyrs Landfi l l  varies

with the marketi  current prices charged are from $0.05 to $0-I0

per automobile t irg $0.40 to $0.60 per truck t ire. and uP to

S10 for earthnover t ires.

Rossnan's Landfi l l ,  which is located in oregon city, clackamas

county, is one of the major sanitary landfills within the study

area. Tires, gatbage, demoli t ion materials, ani l  other general

solid wastes are acceptecl at this site. A11 passenger car

tires and the majority of truck tires accepted at the site are

processed through a tire shredder, and the tire chips are then

placed in the landfill . Truck tires too large for the shredder

are stockpiled for eventual hand cutting and subsequent shredding;

earthmover tires are not acceptecl at the site- Current processing

and disposal fees at Rossman's are $0.15 per automobile t ire ani l

$0.60 per truck tire. Because of the economic competition from

landfills and durnps accepting unprocessed tires, there are not

enough tires presently received at the Rossman site to allow

economical operation of the shreclcler.

Present Quanti t ies

Current estimates of the quantity of automobile tires and

truck tires to be disposed of annually within the study area
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vrere obtained from the Coordinator of the Northwest Tire
Dealers Association. These estimates were derived from vehicle
registrations and from estimated guantitites of tires entering
the study area from outside, with an adjustment for tires di-
verted into the reuse market. Estimates of the quantity of
earthmover tires to be disposed of arrnually were derived by
COR-MET through a teJ.ephone survey .of tocal tire dealers.

FolJ.owing is the estimated number of t i res disposed of annually
in the four-county area:

au tomobi le  t i res  1 . ,400,000
t ruck  t i res  L20r000
earthnover t ires I,200
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SECTION II

A].TE RNAT IVE PROCESSING METHODS

Description of Alternatives

current methods available for the processing of tires include

the followinc:

1 . rncineration, in which tires are burned ip a rotating-
hearth furnace at temperatures up to 2400-F. All
sizes of tires are acceptable. The heat produced
frorn this can be used to generate steam, a useful
byprocluct. The capital cost for a 1,000-t ire-per-
sh i f t  un i t  i s  about  $ I ,200,000.  opera t ing  cos ts
must inclucle three men per shift.

Shnedding, in which tires are mechanically reduced
to chips. Different types of machines produce chips
of dif ferent sizes. Some machines reject the t ire
bead; others accept it. At the present time, there
are no tire shreclders on the market that will accept
large truck or earthmover tires; these woulcl first
have to be hand cut to make thern acceptable for
feeding int.o the shredders. Some shredders are
available mounted on trailers, to allow easy move-
ment from site to site. Typical capital costs for
t ire shredclers range from $5r000 for a 480-t ire-per-
shif t  unit  to $57,000 for a 3,000-t ire-per-shif t
unit. operating costs should include one or two men
per shift, depending upon the unit.

Bal ing, in which a stack of t i res is compressed by
a machine into a bale that is then hand-bound.
A typical unit compresses a stack of ten tires to a
one-foot height. Earthmover tires cannot be balecl.
The machine can be trailer- or truck-mounteil for
ready mobility. A commercially available unit
that can process 1,000 t ires per shif t  sel ls for
$9,000. operatinq costs must include one man per
shi f t  .

Spl i t t ing, in which a machine is usei l  to cut t i res
in half around. the circumference. The operation
involves a significant amount of hand labor. over-
sized t ires cannot be processed. A typical unit
that can spl i t  about 500 t ires per shif t  costs about
$4,000. operating costs must include one man per
shi f t  .

4 .
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5. Hand yicking, in which whole t i res are indiv idual ly
placed by hand in a landfill. The hancl placement
minimizes, but does not el iminate, the excessive
voi i ls caused by t i res in a landf i l l .  There is no
special equipment required for this operation, but
the labor costs are high.

A comparison of the tire processing methoals considered is sum-

marized in Table I .

Evaluation of Alternati.ves

Review of the alternative processing methods indicates that

shredding appears to offer the best interim solution for the

processing ancl ilisposal of tires within the study area,

Hand ricking can be eliminated because it i.s a difficult method
/ r \

to enforcet ' '  and because, even at best,  i t  is  not a process

that proaluces optimum landfill- conelitions. Splitting is only

s1j.ght1y more effective than hand ricking and is very costly.

Incinerat ion can be discounteci  because of i ts excessively high

costs and the hi.gh degree of skiI1 required for proper opera-

t ions. Bal ing is a reasonably pr iced and reasonably ef fect j .ve

process, but there are some problems with handling ancl properly

placing the bales in landf i l ls .  Shredi l ing, on the other hanal,

offers the advantages of reasonabl-e cost anil ready incorporation

of the shredded pieces (chips) into l -ancl f i l ls .

7iI-'-'The fact that there is no investment in capital equipment for
the process encourages operators to cease hand. ricking opera-
tions altogether when no one is observing. The tires are then
allowed to accumulate in loose piLes that are rand.omly covered--
thereby increasing the potential for fire, vector harborage, and
subsequent landf i l l  set t lement.

Q-L2



SECTION III

POTENTIAT., PROCESSING AND DISPOSAI SYSTEM

It is not feasible, at this stage in developing the Solid Waste

Management Plan, to propose a definitive processing and ilisposal

faci l i ty (or faci l i t ies) for the four-county study area. A1-

though shredding appears to be the most feasible process for

tires, it would be unrealj.stic to propose a system that woulil

require shredders for t i res alone, for the f inal  resul ts of

our stuily might well reconunend shreililing for the major portion

of the totaL so]-j-d r,vaste stream. Uniler those circumstances,

t.ires could be shredded with the rest of the solid wastes and

may not require special handling.

For the purpose of this interim report we have, however, analy-

zed a typical tire processing and disposal system which could

be used as an interim solution. After comparison among alter-

native shreclclers and shredding costs, we have selected a unit

with a capacity of about 3,000 t ires per shif t .  
(2)

Considering the estimated 1,400,000 automobile t ires to be dis-
posed of annually within the study area, assuming that 70 per-

cent of the estimated 120,000 truck t ires could be processed

annually, and assuming a 6-day processing week, there would

be about 4r760 tires to be processecl anil clisposed of ilaily

within the four-county study area. It is not likely that all

of these tires would find their way to central processing units'

for there could be some competition from sma1l shredders, balers,

or splitters operatecl by individual tire dealers and haulers

for their own use. In addition, if regulations were enacteal

and enforced to ensure adequate processing for all tires within

'?1-i-
'-'The estimate conservatively allows for six productive hours

during a shift, with two hours declucted for startup, general
maintenance, and hauling chips to the f i l1.
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the stuily area, some waste tiles night be hauleil out of the area
to places with less stringent requj.rernents. Given these fluc-
tuating circumstances, the waste tires delivered for centralized
processing night vary anywhere from 3,000 to 5,000 t ires per
operating day. This guantity coulcl be handleil by a single
shredder of the typical 3,0 0 0-t ire-per-shif t  size (with pro-
vision for two operating shifts per day, if neectect) or by two
units operating at less than rated capacity.

Because there is a tire shredder of the estimated typical size
already operating within the stuily area, actual operation and
maintenance costs were obtained for that unit. To this were
adiled capital expenditures for the equipment. Including costs
for operating and maintenance, admj.nistration, landfilling the
tire chips, and a conservative 20 percent return on invested
capital over 5 years, costs for the unit ranged from 90.08 per
t ire at fu1l capacity to $0.17 per t ire at 40 percent of the
rateil capacity.
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SECTION I.V

POTENTIAI PROCESSING AIiID DISPOSAI SITES

Nunrber of Sites

From the prececlinq analysis, it appears that the stuily area

could readily support one centralized processing facility. ancl

possibly two, for waste tires. Assuming that a system of free

enterprise wbuld be allowed to continue within the waste tire

market' it would not be necessary to define the optimum number

of sites in advance, for the market would stabilize itseLf.

This $tou1d, however, still require that appropriate agencies

enact anil enforce regulations requiring suitable processing

fox aLL tires, so that the processing centers would not have

to complete with sites allowing disposal without suitable pro-

cessing. Beyond that, the economic pressures of the free enter-

prise system would soon prove how many centralizecl tire proces-

sing facilities the area would support.

If, on the other hand, the Department of Environmental Quality
or the Metropolitan Service District would choose to limit the

number of sites at which tire processing shoulcl be accomplished,

it would be reasonable to select a single centralized site with

enough processing lrrr i tr  (3) 
to handLe about 31000 t ires per shif t .

ff the quantity of waste tires brought into the site should

exceecl the capacity of the unit. the nultrber of operating days

per week coulil be increased, an extra shift could be aclded'

or a second processing center could be openetl at another site.

Discussions with tire haulers indicate that overall haul costs

within the study area woulcl not iliffer greatly if there were

one t ire processing site in the area, or two. The main, benefi t

of two processing facilities would be flexibility in operations

rather than cost.

T3); 
""*"" 

be noted that, if tire processing becomes a re-
quirement within the study area, adequate standby Parts or
units wi l l  be necessary to assure proper processing at al l
t imes.
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To aid in evaluating whether it would be more ilesirable to
have an agency control the nudber of tire processing sites
or to al-Lor a free market system to determine the optimum
nuhber, various tire dealers, private tire haulers, anil tire
processors were contacted to determine their preferences and.
opinions. A11 of the individuals contacted stated that they
considered a free enterprise system the only viable and accepc-
able method. civen that local preference, the only condition
that rnight rrTarrant restriction of the number of tire processing
sites would be the potential for a centralized processing ancl
reclamation site to handLe aLL wastes within the study area.
Commentary on that situation must await completion of the
Solid Waste Management p1an.

Site Locations

The opt imum Locat ions for central ized t i re processing faci l i -
ties cannot be determined without first analyzing tire proces-
sing and disposal in conjunction with the total solid waste
hanilling system. Accordingly, recommend.ations on site locations
wil-l be included in our finaL report.

Q-r6



SECTION V

IMPI,E!{ENTATION AIiID FINANCING

The follor^ring actions would be required to establish a system

of tire processino anil tlisposal within the study area and to

insure proper functioning of that system.

l .

2.

St tong  en fo tcemen t  o f ,  eode t i ng  S ta te  neguT .a t i . ons .
DEO shoulcl initiate a program of policing and
strong enforcement to insure that the State
regutitions for proper tire disposal are firmly
adhered to.

Enac tmen t ,  a t  a  Loea l  LeueL"  o f ,  more  tes t t i c tdue
negu la t i , ons  than  the  S ta te  requ i remen te .  As  i n -
dilated previously, the State requirernents for
tire clisposal cannot reaatily be policed because
there is no economic incentive for landfill opera-
tors to fulfilMe requirements aluring times
that no one j.s observing their oPerations. Even
when State requirements are followed, the presence
of whoLe t i reJ in a lani l f i l l  st i l l  creates sig-
ni f icant problems. In contrast,  the use of Proper
capital e[uipment for processing tires not only
asirrres an encl proiluct that can readily be incor-
porated in a landf i l l  but also of fers economic
incentive for the operator to utilize fully the
equipment in which he has invested. Accordingly,
i€ w6ufd be advisable for the Metropolitan Service
District to require shredding, baling, or other
approved mechanical processing for afl tires Clis-
posed of within the MSD boundaries and to encourage
iooperation of the four counties within the study
arei in enforcing those same requirements outsj"de
the MSD boundaryl Monitoring woulcl be required
to insure compliance with the regulations' but
the monitoring and enforcement could be simplified
through the use of a Permit system-

Deoe lopnen t  o f  a  pe rm i t  sye tem foz '  t i r e  hau le rs '
Tire hiulers 

-snouid 
be ticensed through a special

pernit system that woulct require all permit holders
io haul iires to disposal sites r^thich are approved
by DEQ ani l  which have t i re processing- in accordance
witft inu proposed MSD and County requirements. A11
commercial hlulers woulal be required. to obtain a
permit to haul tires within the four-county area.
ind special permits would be issued to tire dealers

J .
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3 .

wishing to haul their  own *." t"=.  
(4) (permits

would not be required for transporting loads of
less than ten tires.) Corunercial haulers would
be required to post a bond to insure ful_l com-
pl iance with permit  requirernents.  MSD couLd
develop a unified perrnit system for the four-county
stualy area, the individual countj.es coul-d issue
permits in accord.ance with the overall system. and.
MSD coul"d assume the responsibility for rnonitoring
the system. Enforcement of the permit system would
be_ sj-mplifiecl through use of a typical system cles-
cribecl in Attachment A.

Enac tmen t ,  a t  a  Loca l  Leoe l ,  o f ,  r egu la tLons  spec l f , y -
i .ng the uee of Licensed haulers.  Once a perm-i t
system has been developed, each County within the
study area shoulil enact orclinances requiring all
tire haulers to be licensed and all tire iteilers
to gj-ve their  waste t i res to l icensed haulers only.

Es tab lLshnen t  o f  e  ne thod  fon  f i nanc ing  ad .d i t i ona l
cos ts  i ncuz , red  th rough  t i r e  p rocess ing  requ i renen ts .
Because only a sma1l portion of the tires within
the four-county area are presently being processed
and properly disposed of, the proposed requi_rements
for adequate processing and disposal woul-d increase
the costs for hancl l ing of  waste t i res.  These in-
creased costs couLcl be coverecl through any one of
three main alternatives: (J-) surtax charied the
customer at time of tire purchase to cover the cost
of  t i re disposal plus costs of  administer ing the tax
systemi (2) inclusion of  extra cost in the dealerts
overhead, so that the customer pays indirectty for
t i re disposal at  the t ime of t i re purchase; or (3) dis-
posal fee chargecl directly to the customer when old
tj-res are turned in on new ones. The disadvantages
of the first method are that it requi.res additional-
revenue for administering the tax dollection system
and that it would encourage non-taxeil tires pur-
chased out.side the area to be brought into the area
for disposal . The disadvantage of the second method
is that the competitive markeL forces a dealer to
dispose of his t i res as cheaply as possible--sometimes
without regarcl to appropriate processing methods or
disposal sites. The ilisaclvantaqe of the third
methoal is that it encourages private individuats
to dispose of their  own t i res (sometimes at i11e9al
si tes) rather than paying a specia]-  fee to the dealer.
The method presently useil for financing tire dis-
posal is the second one. The tire ctealers contacted

-r,r-
\ " '  r f  i t  should prove

could be modiiied
pexmits issued. or

desirable,  the general  permit  system
either to restrict the total number of
to set up franchised. areas of  service.
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conslder this nethod to be the most practical,
even for covering increased disposal expenses.
The ilisadvantagb of this method as noted above
wouLd be taken care of through Items 3 and 4
of the system implementation. It appears, there-
fore, that financing of tire processingr and dis-
posal costs can best be handled through continued
inclusion of theEe costs in the tire deal-ers'
overhead.
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SECTION VI

RECOM!4ENDATfONS

It is recornmended that:

I. MSD adopt an ordinance requiring shredding, baling,
or other approved mechanical processing for all
tires disposed of within the MSD bounclaries.

2. MSD encourage each of the four counties within the
study area to adopt orclinances in keeping with the
above .

3. MSD develop a four-county permit system for the
licensing of tire haulers and give Clirection to
the count ies in issuing these permits.  (See Attach-
men t  A . )

4. MSD encourage each of the four countj.es within the
study area to adopt ordinances reguiring all tire
haulers to be Licensed and all tire aleal-ers to
give their  waste t i res to l icensed haulers only.

5. I\,ISD require all tire processi-ng and disposal centers
within i ts boundaries to accept large truck and
earthmover tires and encourage each of the four
counties to require the same.

6. MSD support  cont inued use of the present t i re dis-
posal financing system in which tire dealers in-
clude the cost as part of their overheail.
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ATTACHMENT A

POTENTIA]. PERMIT SYSTEM

FOR TIRE HAULERS

For continuity throughout the stucly area, the permit system

might best be developed ancl monitored by MSD, with the individ-

ua1 count ies issuing the permits.

Inclucled in the requirements for all permits shoulil be the

speci f icat ion that the hauLer take al l  t i res to disposal s i tes
which are app:coved by DEQ and which have tire processing in
accordance with the proposed MSD and County requirements.

To obtain a permj-t, each hauler would be required to post a
performance bond. The permits would be non-transferrable.

Following are the fundamentals of a permit system that would
l-encl itseLf to reasonably easy monitoring through its forrnal-
ized. accounting system:

1. MSD woulil distribute receipt books which all_ Iicenseil
tj,re haulers would be required to use. The tickets
would be sequent ial ly numbered, and the t i re hauler 's
nanne would appear on each ticket. Each ticket woulil
be bound into the book in triplicate.

2.  Every t ime a hauler received t i res from a customer,
he would be required to fill out a receipt (repro-
iluced in triplicate) and give one copy of the receipt
to the customer. The customer would be required to
retain each receipt for one fu11 year, to JIIow sub-
sequent cross-checking by MSD.

3. Each month, the tire hauler would be required to
send to MSD one copy of all his receipts for the
month. All sequentially nurnbered tickets would have
to be accounted for.

Q -22



4. Whenever the hauler. took a load of tires to the
processing and. tlisposal site, he and the process-
ing attendant $rould agree upon the estimated nurnber
of tires in the load. Experience has shown that
these estimates are generally quite accurate
because the processor tenals to estirnate high
(to insure adequate processing and disposal
charges) whereas the hauler tends to estimate
low (to save on processing andl disposal charges).
Accordingly, a quantity agreed upon by the two is
reasonably accurate. The alternative to estimating
would be counting--a task not generalJ-y worth the
tine it requires. One load of tires for the hauler
generally inclucles pickups from a nunber of customers,
so he would have several customer receipts to cover
the load. Anal because some haulers sal;age a portion
of the tires they collect, not all collected tires
would be turned over for processing and disposal.
The tire processor would record, in triplicate, the
estimated nurnloer of tires received and would identify
the hauler delivering them. The hauler would receive
a copy of the receipt at the time of the lransaction.
Each month, the processing-ilisposal attendant would
be required to subrnit to MSD one copy of all re-
ceipts recording the estimatecl tire guantities brought
into the landfill .
MSD would compare the total quantity of tires
col-lected by each hauler during the month against
the total quantity of tires disposed of by each
hauler during that same month. If quantities col-
lected did not agree closely with guantities disposeil
of, the hauler would be required to furnish reason-
abLe proof of the destination of the missing
tires--reasonable proof being receipts for resale
of used tires or receipts for disposaL at sites out-
side the four-county area.

6 .
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3I March 1973

Metropolitan Service District Board

5400 S.v{. Canyon Court

Portland, oregon 9722L

Gentlemen:

Subject: Interim Report on washington County

In response to the Speciat Condlitions of our contract' as re-

quested by DEQ, we submit herein our interim analysis of the

current solid waste handling situation in washington County.

This interim evaluation fulfills Item A of the Special Condi-

tj.ons, stated as follows: "Examine the present solid waste

handling situation in Washington county and determine whether

there are serious immediate needs that require irunealiate in-

terim attention and cannot wait for resolution through the pro-

posed regional plan development schedule. If an interin imple-

mentation is necessary, develop a proposal for immediate action

which is compatible with the planning progran. "

our interim investigation of washington county has revealed

that long haul distances to approved disposal sites are a major

inconvenience for many of the refuse collectors anil private

citizens. In spite of this inconvenience, however, the solid

wastes are being collectedl and clisposed of in a satisfactory

manner that tloes not create a public health nuisance'

0-2s



I{etropolitan Service District Board
31 March 1973
Page Two

From our interim investigation, we conclude that there are no
irunediate needs in Washington County that cannot await resolu-
tion through the final Solid Waste Ivtanagement p1an, to be com-
pleteil by ,January I, 7974. we therefore reconunend. that the
present solid waste handling system in washington County con-
tinue until completion of the final management plan.

Details of our interim investigation are presented in the
attached report. Should you have. any questions, we wouJ-d
be pleaseil to meet vrith you at your convenience.

Sincerely,

COR-MET

\t^*-"- 
'13,..'*tJ

Melissa Brown
Project Manager

-/zt
C. Lesl ie Wierson
Principa l-in-Charge
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SECTI,ON I

BACKGROUND INFORMATION

Until 1971, Shaclybrook was the major disposal site within

Washington County authorized to accept all general types of

soLid rlrastes, i.ncluding food hrastes. About half of the wastes

from the county were taken to this site, with the remainder going

to si tes inside and outsi i le the county.  In ,June of 1971, the

Shadybrook site vras closed because of leachate problems and

decreasing capaci ty.  The cLosing of  that s i te forced most com-

mercial haulers and many private citizens to take their wastes

outside the county for disposal. For some, it has meant rounal-

t r ip hauls of  as rnuch as 70 mi les.

Various disposal sites within Washington County have been re-

viewed as a possible replacement for the Shaclybrook site, but

al1 have been rejected by the County Boarcl of Commissioners or

by the State Environmental Quality Conmission. In ilanuary 1973,

the State Department of Environmental Quality reconunenaled to the

State Solid Waste Citizens Advisory Corurittee that the solicl

waste management policy for Washington County shoulcl be one of

conveniently located transfer stations with transport to a re-
gional  l "andf i11 for c l isposal .
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SECTION II

PRESENT SOLID WASTE SYSTEI,T

Identification of Problems

There are three rnaj or problem areas withj.n the Washington county

system.

Many of the private collectors have long hauls to dis-

posal, which leails to inefficient oPerations, increased

costsr and overloadled vehicles.

The local citizens who do not utilize private collec-

tion services have no convenient Place to clump their

own r,rrastes. The result has been increasetl incliscrim-

inate dumping, particularly in rural areas.

There is no security for Washington County collectors

in that disposal sites outside the county could at any

time refuse to acceDt their wastes.

Present System

Municipal refuse is collected weekly by about 25 refuse collec-

tion firms franchised by Washington County and by cities within

the county. There are tv/o approved disposal sites in. the county.

The only site authorized to accept food waetes is Frank's Landfill'

where the owner of the site disposes exclusively of wastes from

his own franchised area around Tigard. The second site is the

ilillsboro Lanclfill, which serves residents in antl around HiLLsboro

for disposal of their non-Putrescible wastes. The disposal sites

for all other wastes produced in Washi.ngton County are locateil

in Multnomah, Clackamas' ClatsoP, and Yanhill counlies. Home-

owners not utilizing private collection services must haul their

olrn wastes to the sometimes-distant disposal sites.

1

J .
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The present system has been in effect for almost two years.
Although inconvenient for nany refuse collectors and private
citizens. it does function smoothly and creates no public
health nuisance. Representatives of the Washington County
private collectors have stated that they would be wilJ_ing to
continue with the present system until the final Solid Waste
Management Plan has been completed.

0-30



SECTION III

CONCLUSIONS AIID RE COMMENDATI ONS

our interim investigation has revealed that there are no
conclitions in Washington County that will not await resolution
through the final Solid lflaste Uanagement Plan. Yf,e therefore
recomnend, that the present solial waste handling system continue
until completion of the final plan on January L, L974.
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COHneb | fi?ll'fl,'JI;;;." rAYEs & i':ERFY:'=LD

I June 19 73

Ivl,etropolitan Service District Board
6400 S.w. Canyon court
Portland, Oxego 9722L

Gentlemen:

Subject: Interim Reports on Hidden Valley, Clatskanle, St. i lohns,
Boeing-Boarclnan, and Septic Tank Pumpings

rn resElonse to the Special Conditions of our contract, .rE re-
quested by DEQr we submit herewith the five interim reports
ilue ilune L, L973.

our report is divided into the follcrving sections:

section 1- Hidden val ley Dieposal Site
Section 2 - clatskanie Disposal Site
Section 3 - City of Portland Landfill
section 4 - Boeing-Boardrnan Project
Section 5 - Septic Tank Purnpings

A brief s ruruflary of the conclusions and reconnendations in eaclt
of those sections is contained in the following list:

1. The Hidden valley site is not considered suitable for use
in alternative future solid waste management systems. Un-
til future sites have been identified and evaluatedl within
the context of tlre entire system, however, it is not pos-
sible to determine the exact closing date for this site.
Detailed reconunendations for interim irnprovements to the
site are inclucled in Section I of the report.

2. Ihe Clatskanie site should remain in operation until at
least June !, L974. The final results of our study ori
January Lt L974. will indlicate whether or not this dead-
line should be further extendecl. Interim re cornne ndati ons
for improving the site are shown in section 2 of the rePort.

3. No alternatives to the St. Johns site are considered
necessary at this time. The final results of our s tuily
wil l  include an analysis of alternatives to the Cityrs

l' '"-
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Metropoli tan Service Distr ict Board
I June 19 73
Page Two

site. I f  an alternative other than St. Johns should be
selected and i t  shoul,d prove desirable to close down the
St. Johns site by mid-1975, then with emergency scheduling
the alternative couldl be implemented between ,fanuary 1974
and July 19 75.

4. Unless addit ionat facts should be presentei l  which would
alter the present scope and. content of the Boeing-Boariltnan
project, we woulil recommencl that it be droppecl frorn further
consideration for disposal of r,rrastes from the four-county
area .

5. MSD should review periodical ly the effect iveness of DEQ
and the counties in carrying out their present regulations
for the col lect ion, processing, ani l  cl isposal of septic
tank pumpings. If there is no improvement in effective
enforcement by these agencies I then MSD may decide to
coordinate among the counties the licensing of septic
tank pumpers and to monitor the overall syiten.

Shou1d you have any questions concernj.ng this report, \,/e woulil
be pJ.eased to meet with you at your convenience.

S incere ly ,

COR-MET

? T4sl,"4^r13^^sr',f"J
J, Mel issa Brown
Project l,lanage r
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SECTION 1

HIDDEN VAIJLEY DISPOSAI SITE

Requi rements

This inter im evaluat ion of  the Hidden Val ley disposal s i te ful-

f i l ts I tem C of the Special  Condit ions of  our contract,  statei l

as follows: "Determine environmental. impact of Hidden VaIIey

disposal s i te,  including plan and t ime schedule for phase out

or upgrading. "

We sha1I,  in this inter im report ,  assess the environnental  ef fects

of the Hiclc len Val ley si te,  as speci f ied in the contract i  and

an evaluat ion of  the sui tabi l i ty of  the si te for cont inued use

lriI1 be given. No atternpt will be made, however, to show a time

schedule for phasing out the si te.  Because the opening or c losing

of any si te cannot be isofated from the rest of  the system being

analyzed, a t ime scheclule for the phase-out of  Hidi len Val ley wi l l

be included in the svstem reconmendations at the conclusion of

our study .

Si te Descr ipt ion

Th.e Hidden Valley landfilL site is located in Multnomah county

about one-quarter nile west of t].e Sauvie Islanil Bridge, iust

off Hi ghway 30. Access to the site is by means of a moderately

steep (I2 percent grade) unpaved roacl leacling west from Highway

30 about 5OO feet to the landf i f l  area. The landf i l l  s i te is

owned and operatecl by Land Reclanation, Inc. The site is open

to the pr:b1ic f rom 8:00 a.m. to 4:30 p.m. Monday through Fr iday

and  f rom 8 :00  a .m.  to  12 :00  p .m.  on  Sa tu rc lay .  The  to taL

sj . te encompasses an area of about 73 acres.
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The land surrounding the site is mainly forest, with the Burli.ng-

ton Northern Railroad and U.s. Highway 30 several hundred feet to

the north. An active quarry operation is located about 400 feet

to the east cf the site and a marina is locatecl alonq the Multno-

mah Channel.

The Bonneville Power Adninistration has power lines which cross the

lanclfill site, with one pair of power poles located on a riclge

near the fill area. Soil has been excavateil from the area near

the p@rer po1es, but no harm appears to have been done to the

3oi1 founilation around the poles. L,andfill operations have.

hor"tever, causeil clamage in the past to access roads along the

Bonneville Poirer Aclministration easement.

The site consists of three steeply sloping canyons that. join to-
gether into a conunon clrainage basin. Tr,uo main canyons r orl€ on

the north ancl one on ttre south, have been partially fillecl cluring

Past landfill operations. surface water drainage from the

canyons has been diverted to a ilrainage pipe located under each

fill. Water draining from these pipes ultimately flo!'/s to the
Multnomah Channel located north of the site.

The. estimated weekly quantity of refuse disposedl of at l{idden

ValJ.ey is about 360 tons. The material accepted at the 6ite

for disposal includles dernolition waste' land clearing waste,

construction waste, appl iances and other non putrescible wastes.

some tires are also being placed in the lanclfill. Garbage is not

accepted at the landfill

Of the 73 acres avai lable for f i l l ing, the operation has been

confined to approximately 3 acres. The hill side area near the

entrance to the site is presently being used for the landfill

operation. The refuse is compacted in layers 2 to 3 feet thick
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and is covered frequently with large arnounts of soil from the
nearby hi l l  side. During wet weather covering is less frequent.

His toly

The Hidden Va11ey landfilJ' was first operated in the spring of
1969. Itte operation was general.ly poor anil many of the pe:mit
requirements were never followed. The initiar fill in the north
canyon was placed to form a dam. A 24-inctr drain pipe was
placed r:nder this fj.ll but was allorlred to become clogged with
debris. Subsequently during the rainy period of February
1970 a large pond of water was impounded. behind the fi1i, andl
a portion of the fill was lrashed away. Filr materiar washed into
the 48-inch culvert under the railroad tracks requiring work by
railroad personnel to prevent the culvert from being plugged.

During the spring of 1920 underground fires, lasting for a period
of several months, broke out in the fill causing extensive smoke
and odors. At this time the property was purchaseal by Land Rec-
lamation, Inc., and another permit was issued for operation of
landfill in May J.9?0. rhe unalerground fires at the landfilr were
extinguished as part of the requirements of the permit granted
to Land Reclanation, Inc. During March 1973, smoke ancl odors
were observed. corning from an extensive area of the north canyon
fill, but by May 1973 the fire appeared to have been extinguished.

Sui tabi 1i of Si te for Landf i l l rations

The key points for assessing the suitability of a site for lanal_
f i l l  operations* are accessibi l i ty, avai labi l i ty of cover material,
potential for leachate formation, land contouring andl filling
sequence, itepth of fil1, and potential for Lanil recramation. The

*The l isted points do not inctude environmental factors, which
are discussed later.



following paragraphs contain a discussion of each of these items
for Hitlden Va11ey.

Accessibi l i ty. The location of the site with respect to
surrounding areas of refuse generation is guite good. Haul dis_
tances are tlrerefore reasonable, and U.S. Highway 30 provicles
primary access at high traveling speeds. The 12 petcent graile
on the entrance road to the site j.s excessive. A maximum grade
of about 7 percent is normally re commended for travel by loaded
trucks .

Material.
on the site, but obt,aining
of forests to make the soil

There is adequate cover
stripping and grubbingit requires

avai lable .

Potential for L,eachate Formation. BecauEe the canyons are
natural drainage areas, there is a high potential for the for_
mation of leachate. Efforte have been made to control this by
placing a drainage pipe underneath the area plesehtly being filled
but, as rnentioneil previously, there have been problems with the
p ipe .

Land Contourinq andl Filling sequence. The Hiciden val_Ley
site must be rated poorly with regard to this item. The canyons
are steep and al1ow only lirnited utilization of rand areas because
of excessive grades. There is a strong possibi l i ty of shif t ing
soils (earth sliites) within the completed landfills if the op_
erations ale not properly clesigned and ski1lfully executed. The
underground burning at the site is especially poor because it
not only causes odors and a1lo\^rs the formation of water pockets,
it arso arlows excessive earth. settrenent (which may induce lancr
fa iJ .u re) .
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Depth of Fi l1. The small ,  steep canyons lend themselves

to f i l ls having small  surface areas and excessive depths. Present

fill areas are alreadly to a depth of 50 feet in some places, and

there is no natural barrier betvreen these fill depths anal U.S.
Highway 30 bel-ow. There is accordingly a strong potential for
gas seepage anil earth slides onto the highway.

Potential for L,and Reclamation. A basic tenet for location

of landfills is that they shoulcl accomplish land reclamation by

converting land of only marginal use into land of higher value.

In this regard, the Hidden Val ley si te must receivb a poor rat ing.

Steep giades prevent using the finished fandfill for anything

other than a wilcllife habitat-which i.s what the site was before

disposal operat ions were begun there.

Environmental Effects

The key points for environmental assessment of a disposal site

are noise, odors, clisiharges to the air, aesthetics. surrounding
1and, use, traff ic patterns, drainage patterns, and surface- and
ground-water effects. These items are assessed for the Hidden

Valley site in- the following paragraphs.

Noise. The noise createil bv refuse haulinq vehicles and

landfill compactipn vehicLes a! Hidden Val1ey has a limited adverse

effect on the surroundings because even the most remote areas of

the si te are within 11000 feet of  the highway. The added noise

level over that from the highway traffic is srnall.

Oilors. Properly operated landfi l ls receivlng non putrescible

wastes do not ordinarily produce odoLs during landfiJ-l operations
(aLthough th.ere may be subsequent odor procluction after comple-

t ion of the f i l f ) .  The Hidden VaIIey site is an exception to
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ttris, horvrever, for there are gorne odors at present-whiclr are prob-

ably causedl by the underground burning. As indlicatedl previously,

the undergrouncl burning cauEes not only odora but algo excesEive

settlement. FireE are normally prevented or rnjinirnized in goodl sani-

tary landfill oper.rtions by shutting off the oxygen.supply through

gooil compaction anal adequate cover andl also by llmiting the extent

of fires through proper cell conEtruction. once the fires have

started, however, it is velT dlifficult to extinguish them wlthout

completely unearthing the fire areas and either allowing the

refuse to burn conpletety or extinguishing the burning with water,

or smotherlng with goocl earth cover.

Digcharges to the Air. DuEt is generated by truck traffie

and covering operations. In addition, smoke atrd Particulateg
are releasecl to air flom the underground burning.

AeEtlretics. The Hidden VaIIey site is weJ.l-screened from

itE surroundings. The natural tree growths and height of the area

above ilre road below make the site ve rl' dlif ficult to Eee fron any

populateal areaa.

Surroundling Land Use. Because the surrounding lancls are

forest, ttre Hiilden Val1ey disposal sl-te has an adverse effect

on itE surroundliigs. some forest land muEt be stripped to obtain

cover material, and the wilcllife habitat is disturbed. Dust

fron the landfill operation may alEo affect wilillife.

Trafffc ,Patterns. Vehicles entering and leaving the site

have an adverae effect on traffic patterns on U. S. Highway 30.

Tluckg approach.ing fron the south mugt cross two lanes of oncorning

traffic to turn into the site, and grade visibiJ.ity is poor for

vehicles approaching a refuBe vehicle that has stopPed for turning.

Both conditions cause potential safety hazarils to human life.
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Drainage Patterns. Lanclfill operations affect the drainage
patternE of the three canyons traversj.ng the site. Even with
drainage culverts under the fiII, the drainage patternE are changed,
ancl this could cause silting downstrean of the site.

surface Water ancl croundwater. Extensi_ve surface water
drainage from the surrounding hills presently flows onto the com-
pleteil fill area. I.{uch of this surface hrater clrainage percolates
into the fill and adds to the potential. quantities of leachate
that may be proiluced from the fill . Some leachate is alreadv
being producecl.

The 12-inch drain pipe under the south canyon fill has a large slime
growth at its outlet, indicating water contamination. The warer
falls from the drain onto the siile of the fill where it takes
on a reddish color and generally appears rnore contaminated.

A sample taken by DEe showed that the water coming from the
drain hacl a BOD of about 37 rng,/I. A BOD value of this magnituile
inilicates some contamination of surface water is occurring but
that the 1evel of contanlination is relativelv low.

Groundwater pollution from the ranilf i 1l is probably rninimal be-
cause th.e flow of groundwater in canyons is usually tohrards the
canyon bottom rather than downward into deeper aquifers.

conclusions anal Reconmendations

The iliclden Valley site is not considerecl suitable for use in al-
ternative future solid wagte management systems. Until future
sites have been iilentifietl and evaluateil within the context of the
entire system, hcr.rrever, it is not possibre to determine the exact
closing date for this site.



Betr,reen novr and. the completion of our study on Janualy L, L974,

the follovring improvernents should be made to the Hj-dden VaL1ey

s i te  :

1. AtI f i l l inq should be restr icted to the far northern
canyon.

2. The inlet to the 24-inc}r drainage pipe under the north
canyon fill should be repaired.

3. The l2-inch drainage pipe under the souttr canyon fill
should be extendeil so ttrat the pipe will discharge beyoncl
the side of the lanilfill rather than onto the sidle
of the fiL1 , as it presently dloes.

4. The access roads to the Bonneville Power A&ninistra-
tion easement should not be disturbed.

5. An engineering report ( inclui l ing soi l  borings) de-
scribing the proposed filling sequence and present
soil stability in the northern canyon shouLcl be com-
pleteal by October L, 1973.

0 -43



SECTION 2

CLATSKANIE DISPOSA], SITE

Requirements

This inter im evaluat ion of  the Clatskanie disposal s i te corres-
ponals to Item D of the Special Conditions of our contract, stated
as follows: "Develop phase out plan and time schedule for present

Clatskanie disposal s i te including cost f igures for al ternat ives
and recolunendation for action. "

I t  is not possible,  at  th is stage in our invest igat ions, to de-
velop a definitlve phase-out plan and time schealul_e for the
Clatskanie si te.  The t iming for c losing out Clatskanie wiLl  de-
pend upon the tirning for a site or sites to replace it-information
that will not have been developed and substantiated until the con-
clusion of  our stui ly on January ! ,  !974. Neither is i t  possible
at this time to give definitive cost estimates for aLternatives
because alternative system analyses will not be conilucted r+ithin
our study until Septernber or October.

Accordingly? evaluation of the CLatskanie site at this time must
be of a general, interim nature only.

Si te Descr ipt ion

L,ocated in northwestern Colunbia County, the Clatskanie disposal
site lies ailj acent to the westerly eilge of the city limits and
about 2 miles southwest from the citv center.

The present operation is situated approximately halfway down the
side of  a moderately s loping hi l1.  Runoff  f rom the hi l ls i i le
drains into Mary ts Creek, a rRinor tributary of the Clatskanie
River. The total site encompasses an area of about 19 acres of
City property. Additional City property of 38 acres adjacent
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to the eastern port ion of  the si te is now ut i l ized par l ia l ly for

a shooting range and partially for a cernetery. There is one

resiclence about one-third of a mile north of the site and a small

residential clevelopment about one nri le southwest of the site.

A power transmission line runs east-west one-quarter mile north

of the si te,  fo l lowing tbe r idge of the hi-11.

Access to the site is over city streets and county roails. The

final one-quarter mile stretch of County road clirnbing up the

hi l l  to the si te r ises at  a moderate to steep grade. This road

has a good oil and gravel mat surface to the dump entrance, then

continues to the crest of the hill with an improved crushed rock

surface. This County road is not maintained on a pr j .or i ty basis

and there are short periods during the winter when the road is

impassable.

The site is leaseil by the City of Clatskanie to a 1oca1 refuse

col lector who operates the disposal s i te for himself  and for local

c i t izens. The si te is open on Saturdays from 9 A.M. to 6 P.M.

for the public anci open only to the colLector cluring the week.

The est imated week ly quant i ty c l isposed of at  Clatskanie is 39.5

tons. About 37 tons of that total are dumped by the refuse co1-

lector,  and the remaining 2.6 tons come from 1ocal c i t izens using

the si te on saturdays. There are present ly no large industr ia l

users of  the disposal s i te.  The Service area of the si te en-

compasses al-l- of northwestern columbia County, including the

Mist-Birkenfeld area.

of the 19 acres avai lable,  the present operat ion is conf ined to

approximately 5 acres. Attempts have been made to run the site

as a 1andf i1l ,  wi th order ly compact ion and cover ing; but unsuj- table

cover materiaf, small amounts of incoming refuse, and large amounts

of rain throughout the majority of the year combine to make this

operation highly uneconomical . Cover is therefore applied on a
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regular twice-weekLy basis during the dry part of the sumner and
much less frequently during the winter.

Cost Figures for Al ternat ives

The only al ternat ive to the Clatskanie disposal s i te at  present,
would be to haul al l  wastes to the Santosh si te,  near Scappoose..*
We do not yet have the total disposal cost information for Clats_
kanie and Santosh, to compare one against the other, so for the
purpose of this analysj-s we shalr. assume that the di.sposar costs
are the same. In that caser the onty cost ef fect  of  haul ing to
Santosh would be increased haut ing expenses. The present co1lec_
tor at  Cl-atskanie has a ld-cubic yard truck. In the absence of
actual cost data from his operations, we have assumed that the
total  cost for owning and operat ing his vehicle i "  $0.40/ton/mi1e
with a one-man crew and a 4 5-mi1e-per-hour traveling speeil. The
approximate quant i ty col lected Ls Irg24 tons per year,  and the
round-tr ip haul  distance from clatskanie to santosh is g6 mi les,
or 80 miles more than his present haul.. Based upon these para_
meters,  the total  addi t ional  cost for the col lector would be
abou t  $51 r600  pe r  yea r .

The haul to Santosh would also mean adileil costs for the private
ci t izens present ly haur ing their  own wastes to c latskanie.  As-
sum:.ng a pr ivate automobi le expense of $0.10,/rni1e and a once_a_
week 80-mi1e round tr ip to the disposar s i te,  the total  addi t ional
cost to each fami ly haul ing i ts own waster would be about $4lO
per year.

Future al ternat ives, as def ined in subsequenr port lons of  our
study, wi l l  probably indicate a more convenient ly located transfer
stat ion or disposal s i te than Santosh as a repLacement for the
p resen t  C la t skan ie  s i t e .

*some pr ivate ci t izens
Creek disposal s i te rn
s i t e  w i l l  be  c losed  a t

present ly take their  wastes to the Coal
Cow l i t z  Coun ty ,  Wash ing ton ,  bu t  t h i s
the end of th is year.
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Conclusions and Reconnendat ions

The soi l  condit ions at  the Clatskanie si te anci  the smal1 quant i -
ties of refuse deposited there would make daily covering and
proper sani tary landf i11 operat ions relat ively expensive at  that
si te.  The remote wester ly focat ion of  Clatskanie makes i t  in-
convenient for drawing refuse from other populated areas; the
access road is not readily traversabLe during certain times of
the year;  and drainage at the si te has histor icaLly been poor,
although some improvements have recently been made. Given these
condit ions, we do not consider the Clatskanie si te sui table for
inclusion in any future systems.

The Clatskanie site could be phased out at any tj_me an approprlate
al ternat ive si te becomes avai lable.  The exact def in i t ion of  th is
alternative site and the timing for it if ill not be available until
the conclusion of  our study on January L,  Ig74. A phase-out pJ_an
would include f inal  contour ing of  the si te,  f inal  cover ing, and
installation of permanent graveJ. drains around the site perimeter
to intercept upland ilrainage.

Following are our interim reconmend.ations for the clatskanie dis-
posa l  s i t e :

The Clatskanie site should remain in operation until
at  l -east June 30, !974. The f inal  resul ts of  our
study on January L,  1974, wi l l  indicate whether or
not this deacll-ine should be further extended.
Drainage protect ion for the exist inq si te shoul i l  be
improved and maintained. The existinq drainaqe ditch
shoul-d be regraded +-o increase the s16pe and lrevent
the accumulation of standing \^rater in the channel.
The ditch should be cleareil at all times of accumu-
lated debris .

Site preparation should be extend.ecl to proviile ilown-
hi l l  refuse retent ion dikes for those aieas that wi l l
be in use unt i l ,  . fune 30, 1974. At no t ime shouLct the
depth of filled refuse extend above the top of the
retent ion dike. This wi l l  ensure that any 1eachate
will be filtered through the dike or rrli ll migrate
downward into underlying soils thereby preveitirrg
direct discharge into I , laryrs Creek.

1
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SECTION 3

CITY OF PORTLAND LAI\IDFILL

P a d r l i  r 6 n 6 h + c

This inter im evaluat ion of  the City of  Port land St.  Johns disposal

si te corresponds to I tem E of the Special  condit ions of  our con-

tract ,  stated as fol lows: "Pursue a change in legis lat ion to

al low the pl-anners to consider the desirabi l i ty of  extending op-

erat ion of  the present City of  Port lani l  L,andf i l l  beyond July I ,

1975, an€l  be prepared to reconsider and possibly al ter the direc-

t j -on of  the planning i f  legis lat ive ef forts fai l .  Al ternat ives,

i f  necessary,  wi l l  be submit ted for review. "

Analys is

Leqislat ive amendments to extend the l i fe of  the St.  , Iohns land-

fill have gone from the committee to the floor of the House

with a recofiulendation to pass.

The f inal  resul ts of  our study-- to be avai lable January L,  1974--

wi l l  include an analysis of  al ternat ives to the St.  Johns land-

f i1 l .  f f  an al ternat ive other than St.  Johns should be seLected

and i t  should prove desirable to c lose down the St.  Johns si te

by mid-1975, then with emergency schedul ing the al ternat ive

coufd be implemented between January 1974 ancl  July 1975.

Because the present mid-1975 closing date presents no severe

planning problerns, we wi l I  fo1low the normal planning sequence

and present al- ternat ives as a part  of  the f inal  report  in

J anuarv l -y /4.
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SECTION 4

BOEING-BOARDMAN PROJECT

Requirements

Thts interim evaluation of the Boeing-Boardman project fu1fi1ls

Item F of the Special ConclitionE of our contract, stated as fol-

lows: "Feasibility of Boeing-Boardman Project should be deter-

rninecl early to help give redirection to planning in case the

City of Portland Lanitfill closure legislation remains unaltered.

Determine the potential costs and practicality of the Boarilman

Project for receipt of sol id wastes from Metro area. "

Surnmary of the Boeing-Boardman Plan

The Boeing Company has leased from the State, through the year

2040, about I00,000 acres of sparsely vegetated land near Board-

man. Although a small portion of the land is used for testing

jet engines, much of the land is sub-Leased to farmers for cattle

and sheep grazing and for the cuLtivation of clry-land r^theat.

About half  of the 100.000 acres are considerecl irr igable, and

on tllose 501000 acres Boeing is involved in a seeding and irri-

gation operation to develop alfalfa crops and fescue for grazing

pastures. As a part,  of that seeding and irr igation project,

Boeing is explorj.ng the feasibitity of land d.isposal of muni-

cipal refuse on the agricultural lands. In proPosing the r^taste

disposal , Boeing considered that the wastes would be beneficial

to crop productivity and soil stabilization and wou).d also help

to solve the solid waste clisposal problem for the greater

Port land area.

The original proposal for the land disposal project was made in

1971. In deriving the sol i i l  l taste quanti t ies for the proposal,

it was assumed that landfills for demolition-type wastes woul"il

continue to operate in the Portland area ancl that' only $tastes

from the regular residential , commercial , and industrial
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col lect ion routes would be taken to Boardman for c l isposal .  The
est imated quant i ty to be disposed of at  Boardman was 11000 tons
per i lay,  wi th an assumed, addi t ional  11000 tons to be disposecl  of
dai ly in demol i t ion Landf i l ls  in port land.

The proposal speci f ied a single waterfront processing stat ion
in Portland to receive a1J. wastes bound for Boardman. The wasEes
would be shreililed at the station, mixed with sewage sludge, and
loadecl by conveyors into specially constructed barges. There
would be no separation of the v/as tes unless recovery and sale of
metals should prove prof i table,  in which case metals separat ion
would be added. otherwise, the wastes intended for land appli_
cation would include metaLs and other inert materiats.

The wastes would be barged up
by conveyor into trucks. The
shredded wastes to designated
onto the ground, and a disking
so i l  .

the Columbia River and unloaded

trucks would then transport the
areas, the waste would be dumped

machi-ne would till. them into the

To determine the feasibi l i ty of  the land disposaL project on a
pi lot  scale,  Boeing contracted with the Oregon State Universrty
Department of  soi t  science in 1971 to conduct a one_year feasi_
bi l i ty s tualy of  the disposal of  municipal  wastes on sandy soi ls.
Test plots were prepareil on the Boardman site, and wastes were
inported from the shredding facility at Vancouver, Washington.
The objective of the study was to determine the chemicar and
physical chang.es in the soil ancl to evaLuate crop production at
var ious intensi t ies of  appl icat ion of  the $rastes.



The following are excerpts from the recently published results*
of the Oregon State University study:

The f i rst  year al fa1fa yielc l  was sU.ght ly re-
duced with waste appl icat ion of  100 tons per
acre; larger y i .e ld reduct ions were obtained
r.tith the higher waste appJ.ication. Much of
the alfalfa yield was equi.valent or higher in
the 100 ton waste treatment plots than in the
check plots at  the 2nd and 3rd al fal fa cutt ing.
Fescue yields decreasei l  very s l ight ly af ter
appl icat ion of  L00 andl 200 tons of  waste. Ttre
maximum rate of waste application to sandy soils
shoul i l  not exceed 200 tons per acre unless sig-
ni f icant y ield reduct ions in the f i rst  year
fescue and al- fa1fa product ion are acceptable.

Intensive cropping systems are under investi-
gat ion in greenhouse studies. Bean, al fa l fa,
wheat, and fescue crops have been grown on the
waste treated sanil. Plant grorrrth reduction
was simi lar to f ieLd growth observat ions.

Itloisture retention by the soil at any given
tension was increased by the addit ion of  shred-
det l  waste, part icular ly dur ing the ear ly stages
of decomposit ion.

Soi l  losses resul t ing from the wind erosion vrere
ilrastically reduced by incorporation of shreilded
waste. The erosion Losges were rei luced 88 per-
cent by the appl icat ion of  200 tons,/acre of

Considerable waste decomposit ion has occurred.
Paper products have largely disappeared and
larger resic lual  waste components,  rubber t i res,
plast ic bott les,  and, wire are becoming more
obvious. Separat ion of  larger metaLl j .c i tems
from the waste and fine:r gracling would defi-
nitely red.uce the problems aesociateil with the
waste and farm implernent operations.

These resul ts indicate that crop
enhancecl by the aclclition of the

procluction was not significantly

wastes. Some improvements to
soi l  stabi l izat ion were noted, but from an agricultural" market-
l-ng standpoint the benefi ts are negl igibie.

* "Disposal of Municipal Wastes on Sandy
Unj-versi ty Department of  Soi l  Science, "

SoiLs, "  Oregon State
Sep tember  1972 .
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Nevertheless, Boeing considers the project worthwhi le str ict ly

as a waste disposal operat ion.

Boeing Cost Est imates

It  is di f f icul t  to present descr ipt ive cost data for the Boeing
project because there is very littLe definitive back-up infor-
mation available. Printed literature and proposals are of a
vera' general nature in which the individual eLements of the
system are not clearly defined. In contacts with the ori_gina-
tors of the cost estimates, we were not aLways able to iletermine
exactly v/hich items had been included i.n the estimates and which
h.ad possibly been omitted. We have, however, compi Ied the in-
formation that was available.

The 1971 proposal for the Boeing land disposal operat ion con-
sistecl of two separate estimates: one for the portland water-
front processing stat ion and subsequent barging operat ions;
the other for the Boardman hraterflont receiving station and
subsequent spreading operat ions. pr ivate operat ion was planned
fo r  a l l  f ac i l i t i es .

Planning for the port land processing and barging phases of the
project was ini t iated by the Coluncia processors Co-op, but that
organizat ion has since restr icted i ts j_nterests to 1iquid wastes
and sl-udges, As a resul t ,  the Metropol i tan Disposal Corporat ion
(MDC) ,  a pr ivate organizat ion of  refuse coLlectors ani l  landf i lL
operators,  has assumed interest and involvement in this phase

o f  t he  p1an .

The conceptual  plans for the processing stat ion incl_ude a truck
unloading area, surge storage, shredding, and barge loading.
There would be two operating shredders and one additional unit
on standby. The ent i re unloading and shredi l ing operat ion would
be encLosed in a bui ld ing. Detai ls of  the transfer of  refuse
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f rom the dumping f l -oor were not avai lable,  but subsequent t rans-
port  of  the wastes to barges would be by conveyors.  No provi-
s lon vtas made for separat ion of  the wastes, but i t  was consi-dered
that a metals separat ion and recovery system could be added ar
such t ime as the process might prove to be se l f -s upport ing. The
total  cost for the processing stat ion, as est imated by the engr-
nee r ing  consu l tan t  f o r  CoLumb ia  p rocesso rs  Co-op ,  was  $1 .13  pe r
ton (without separat ion of  metals).  This 1971 est imate incl_uded
amort ized capi tal  costs,  operat ion and maintenance costs,  and
prof i t .  The est imated cost apparent ly did not include docking
fac i l i t i es .

Barging costs were obtained in 1921 from pAC, a barging company
in Vancouver,  Washington. f t  rdas est imated that the bargres could
be bui l t  and operated for about $J_.50 per ton of  refuse hauled,
excJ.uding administrat ion and prof i t  expenses. Al_lowing 2O per-
cent to cover those i tems, the total  barging cost would be $1.g0
per ton. Detai ls on the type and size of  the barges \rere not
avai 1ab Ie ,

Planning for the Boardman receiving and spreading phases of the
prolect was undertaken by the Boeing Company i tsel f .  The pre-
l iminary design included a docking and unloading faci l i ty,  but
nO detaiLs are avai lable for the type of unloading faci l i t ies
intended. An enclosed conveyor would carry the wastes from the
unloading faci l i ty to a separate,  enclosed terrninal  where the
wastes would be transferred from the conveyors into vehicles that
would transport  the wasles to agr icul tural  lands and spread them
there. Plans were al ,so made for a sani tary landf i11 at  the
Boardman si te to be used as a backup for possible equipment break-
downs, f rozen soi1,  and any other events that might cause a bui ld-
up of incoming refuse. An addit ional  element of  the system was
evaporat ion ponds for hazardous wastes that would be trucked rn
from the Port land metropol i tan area ( independent f rom the bargrng
opera t i on ) ,



The  l i f e  o f  t he  was te  d i sposa l  p ro jec t  i s  es t ima ted  as  35  yea rs ,

oased  upon  a  s ing1e  app l i ca t i on  o f  re fuse  ove r  t he  en t i re  50 ,000

acres, an appl icat ion rate of  200 tons per acre, and an assumed,

cons tan l  re fuse  ra te  o f  1 ,000  tons  pe r  day ,  5 -L /2  days  pe r  week

throughout the ent i re 35-year per ioi l .  The 1971 est j -mated cost
of  the Boardman faci l i ty,  including operat ion, maintenance, amo!-

t i za t i on  o f  cap i ta l  i nves tmen t ,  and  p ro f i t  was  $2 .35  pe r  t on .
The cost included al l  equiprnent and operat ions from docking and
unloadrn( '  through spreading; i t  d id not incluale the cost of  disk-
ing the wastes into the ground, for Boeing includes those costs
elsewhere, in i ts land development operat ion. The cost of  the
on-srte landf i l l  for  emergency use is said to be incLuded in the
est imatei l  f igure. Boeing is current ly documenting i ts plans in
ord.er to make appl icat ion to the Department of  Environmental

Qual i ty for a permit  to dispose of shredded wastes on agr icul tural
l ands .

Sunmation of  the uni t  costs

ing  the  was tes  y ie lds  a  l - 97 I

re fuse  hand led .  I nc reas ing

the Engineering News Record

19 73 pr ices woul-d resul- t  in

Evaluat ion of  Cos ts

for processing, barging, and spreaal-

es t ima ted  cos t  o f  $5 .28  pe r  t on  o f

this by 15 percent ( in accordance with

Construct ion Index) to br ing i t  to

a  t o ta l  0 f  $6 .07  pe r  t on .

Evaluat j -on of  the Boeing-Boardman project is hampered by the
lack of  avai l -able detai ls.  Without a c letai led breakdown of the

f971  cos t  es t ima tes ,  i t  i s  no t  poss ib le  to  eva lua te  the i r  app ro -
p r l a teness .  Fo r  examp le ,  t he  Boardman  cos t  o f  $2 .35  pe r  t on

appears too Low to inc. l -ude the expense of a backup sani tary land-

f i1 l ,  but there is no data avai lable as to the cost that was
est imated for the l -andf i  11.

one element of  the system that seems to have been signi f icant. ly
underest imated in the 1971 cost f igures is the port land processlng
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s ta t i on ,  wh ich  was  es t ima ted  a t  $1 .13  pe r  t on .  Us ing  the  bas . i c

design assumptions of  the project,  we est inale the total  cost of

the  p rocess ing  fac i l i t y  a t  abou t  $2 .30  pe r  t on  o f  re fuse  p rocessed , .

(Th i s  i nc ludes  the  15  pe rcen t  i nc rease  to  1973  p r i ces . )

With revis ion of  the shredding cost and updat ing of  the other

cosls to 1973 f igures, the total  est imateal  cost of  the Boeing-

Boardman project would be about $7.10 pex ton, excluding docking

faci l i t ies in Port land. This woul i l  be increased further i f  the

Port land docking faci l i t ies rrrere included, and further yet i f
separat ion of  metals (as recommended in the oregon state univer-

s i t y  repo r t )  we re  pa r t  o f  t he  p ro jec t .  Neve r the less ,  t he  $7 .10
f igure can be used for basic comparison purposes.

ConcLusions and Recommendations

The resul ts of  the Oregon State Universi ty tests in i t icate that

the Boeing-Boardman project contr ibutes l i t t1e toward increasei l

crop product ion; in fact ,  the product ion is of ten less than on

simi lar lands receiving no vrastes at  al l .  The project therefore

becomes one of waste disposal rather than land reclamation.

As such, i t  should be compared with al ternat ive methoals of
dispos al  ,

The present cost for disposal of  wastes through sani tary landf i lLs

in  the  Por t l and  a rea  range  f ro rn  93 .00  to  $3 .50  pe r  t on  (as  de -

termined from user fees and densi t ies obtained in the COR-MET

weighing program). Our study has shown that the present quant i ty

of wastes being disposed of in the four-county study area is

abou t  2 ,350  tons  pe r  day r  o r  16 ,500  tons  pe r  week .  I f  t he

o r ig ina l  Boe ing  p roposa l  were  fo l l owed ,  onJ -y  1 ,000  tons  pe r

day, 5-7/2 days per week, would be received at Board.man or
5 ,500  tons  pe r  week .  Th i s  wou ld  mean  tha t  101500  tons  pe r

week would have to cont inue to be landf i l led in the port land

a rea  (a t  $3 .00  t o  $3 .50  pe r  t on )  wh i l e  5 ,500  t ons  pe r  week

Q-ss



wou ld  be  d i sposed  o f  a t  Boardman  (a t  abou t  $7 .10  pe r  t on ) .

There was no explanat ion in the Boeing-Boardman proposal of

how the wastes woul-d be handled dur ing the L-I /2 days per

week that the system would not be operat ing.

Given the facts that are avai lable to us at  th is t ime, we do not

consider the Boeing-Boardman project a feasible al ternat ive for

disposal of  wastes from the Port land area. As previously stated,

the project would be one of waste disposal rather than land

reclamation, and i t  would cost at  least twice as much as proper

san i ta ry  l and f i l l  d i sposa l  w i th in  the  s tudy  a rea .  rn  add i t i on ,

the proposed Boeing-Boardman method of disposal would resul t  in

an accumulat ion of  metals,  rubber,  plast ics,  and other inert

mater ials being deposi ted and lef t  exposed on the surface of the

50,000-acre Boardman si te.  (To remove those inert  mater ials

pr ior to i l isposal  would require air  c lassi f icat . ion, magnet ic

separat ion, and dense media separat ion, which woul-d increase

the costs wel l  beyoni l  the est imated $7.10 per ton--probably

to  as  much  as  $10 .00  pe r  t on . )  We  do  no t  cons ide r  t h i s  a

sat isfactory methoi l  of  waste disposal ,  for i t  tends to aleface

the land. Sanitary landf i l l ing can be accompl" ished far more

economj.cal ly and can be used in a posi t ive manner to reclaim

marginal  lands for ul t imate use as parks, gol f  courses, and

other recreat ional  areas. Al though our invest igat ion of  future

land disposal s i tes is st i l1 uncler way, there is every indica-

t ion that sui table land reclamation areas wi l l  be avai lable

within the stuily area to meet the needs of the area throughout

the study per i .od.

Unless addit ional  facts should be presentecl  which would al ter

the scope and content of  the proposed Boeing-Boardman project,

we woul-d, recommend, that it be dropped from further consideration

for disposal of  wastes from the four-county study area.



SECTION 5

SEPTIC TA\iK PUMPINGS

Requj.rements

This inter im evaluat ion of  the col lect ion, t ransport ,  and disposal

of  sept ic tank pumpings within th= study area fuI f i l ls  I tem H

of the Special  Condit ions of  our contract '  stated as fol lows:

"Examine the current cr i t icat  s i tuat ion concerning disposal of

sewage septic tank pumpings and septic tank punpingfs which are

unacceptable to se\^rage Treatnent Plants. Develop alternatives

and recommend.ed. course of  act ion for disposal of  such wastes. "

This ana).ysis is concerned with pumpings from domest ic sept ic

tanks, sept ic holct ing tanks, ancl  ctremical  to i lets,  The special

wastes frorn industr ia l  holding tanks have been classed as haz-

ardous wastes and are accordingly excluded from our contract

except as an inventory iten. Recomnendations on the handling

and disposal of  hazar i lous wastes wi l l  ,  however,  be forthcorning

from the Department of Bnvironmental ouaLity.

Background

It  is est imatecl  that 25 percent of  the indiv i i lual  residences in

the four-county study area are served by sept ic tanks. Wel l -

draineil soils are a fundamental requirement for the proper

funct ioning of  sept ic tanks ani l  their  leaching f ie lds,  yet

eastern Multnomah County is the only extensive portion of the

study area that has proper soi ls for th is funct ion. Much of

the remainder of the study area is charactetized by reLatively

impervious soi ls wi th hi-gh groundwater levels dur ing winter

and spr ing. The resul t  is that sept ic tanks require frequent

cleaning and are subject to ear ly fai lure.  The oregon State

Board of Health recomnends that septic tanks be checkecl every
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year for performance and that homeowners have their  tanks
pumped out every 3 years.  In real i ty,  however,  most residen-

t ia l  sept ic tanks are checked and pumped oniy when they fai l .

The punpings from sept ic tanks are a s l -udge containing digestecl
and  pa r t i a l l y  d iges ted  sewage  so l i ds .  Over  the  yea rs ,  t he
pumpings in three of the count ies have rout inely been disposed
of in pr ivately operated sept ic tank sludge lagoons, in which
the sol ids were al- l -owed to sett le out and then were dr ied. The
dried sol ids remained. on si te,

Early in 1970, the Health Departments in Clackamas, Multnomah,
and Washington count ies closed al l  sept ic tank sludge lagoons--
part ly due to malfunct ioning of  some lagoons, but largely due
to intense publ ic opposi t ion to the lagoons. I t  was apparent ly
intended that the pumpings should be disposed of in exi-st j .ng
sewage treatment plants,  but most of  the plants in the area were
already operat ing at  or near capaci ty and thus were unable to
accept any addit ional  loading from the sept ic tank pumpings.

In Apri l  of  1970, af ter a couple of  months with no place for the

Pumpers to dump their  wastes, the City of  port land began accepc-
ing domest ic sept ic tank pumpings at i ts two sev/age treatnent
plants (Columbia Boulevard. and Tryon Creek) .  In June of Ig7O,
the count ies of  Cl-ackamas, Multnomah, and Washington entered,
lnto a formal agreement designat ing the two City of  port land

treatment plants as the only two sept ic tank pumping disposal
si tes for wastes or iginat ing within the three count ies.  Multnomah
County later agreed. to accept chemical  to i let  wastes and sept ic
hol i l ing tank sludges from al l  three count ies at  i ts Inverness
s ev/age treatment p1ant.

Un1ike the other three count ies,  Columbi a County has for many
years,  disposed of i ts sept ic tank pumpings through a sevrage
t rea tmen t  p lan t - - t he  one  i n  S t .  He lens .



Present Col lect ion Sys tem

There are approximately 25 sept ic tank pumpers l icensed by the

State who operate within the four-county study area. I lomeowners

who wish to have their  sept ic tanks purnped out usual ly contact

several  of  the 1oca1 pumpers to obtain bids for the service.
once an agreement has been reached, the selectei l  pumper cleans
out the sept ic tank and general ly leaves a receipt  wi th the

customer.

Pumpers discharge the contents f ron one or two sept ic tanks into

a truck, and most of  them then proceed to one of the four sewage
treatment plants accept ing their  wastes. There are, however,
some pumpers in the study area who dump the wastes i11ega1ly on
pr ivately owned. land, on publ ic 1ani l ,  or  into unauthor ized. sewer

manholes in order to avoid dumpJ.ng fees and long haul c l istances.
Those who do take their  wastes to t reatment pLants are required

to lecord the sources of  the wastes for each load discharged.

At the Colurnbia BouLevard and Tryon Creek plants,  the pH level  is

checked for every incoming Load, and l.aboratory analyses are per-
formed on quest ionabLe loads to determine j - f  the waste is compat ible

with the plant processes.

Some of the pumpers in the area have formed the Col-umbia proces-

sors Coop. The purpose of the organizat ion is to establ ish
proper procedures for col lect ion, t ransport ,  and disposal of  aL1
l iquid wastes and sJ,udges.

Present Disposal Si t ,es

The four sewage treatment plants that accept septic tank pumpings

within the s tuCly area are the Columbia Boulevard. plant in the City
of Portland and Tryon Creek pLant in the City of L,ake Os&/ego, the
Inverness plant in Multnomah County,  and the St.  l ie lens plant in
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the City of  St.  Helens. None of these plants has been speci f ical ly

author ized by DEQ to accept sept ic tank pumpings. The plants are
descr ibed br ief ly in the fol lowing paragraphs.

Colunbia Boulevard. The Columbia Boulevardl  plant,  which
is located in northern Port land, is a pr imary plant that is
present ly being expanded to secondary treatment.  Sept ic tank
pumpings are discharged from the trucks through an 8-inch riser
into a manhole Locatecl  on lhe inf luent l ine to the pIant.  The
only faci l i t ies provided are the pipe r j_ser ani l  a graveled area
arount l  the r iser.  Because the wastes are discharged direct ly
into th.e interceptor, the plant operator has no control over
the rate at which the pumpings are fed into the plant flow.
Septic tank pumpings caR be discharged between the hours of
8  a .m"  and  5  p .m. ,  f i - ve  days  pe r  week .  The re  i s  no  access  a t
any other t ime. Fees for dumping are !- I /2 cents per gal lon
for the f i rst  11000 gaLlons and 1 cent for every gaI lon there-

Tryon Creek . The Tryon Creek plant is located in the Ci rv
of Lake Oswego on Foothi lLs Road. I t  is an act ivated sludge
plant which wi l l  soon be expanded to a greater capaci ty,  The
receiving faci l i t ies for sept ic tank pumpings consist  of  a
concrete dumping pad, a 2,000-ga1lon open concrete receiving
tank, a pumping system to in ject  the contents of  the receiving
tank into the plant inf luent,  t ruck washing faci l i t ies,  and
overhead l ight ing. The capaci ty of  the receiving tank is so
smal l -  that i t  does not funct ion wel l  as a holding tank. Some
of the pumping trucks have a greater capacity than the receiving
tank, so the tank contents are generally pumped directly into
the plant as soon as the tank is part ia l ly fuI I .  The receiving
faci l i ty is open 24 hours per day, 7 days per week. Dumping
fees are the same as at the CoLurnbia BouLevard plant, but
pumpers prefer to use the Tryon Creek plant because of i ts t ruck
washing faci l i t ies
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Inverness. The Inverness plant is located west of  N.E.
l22nd Avenue anal north of  Sandy BouLevard, in Multnomah County.
I t  is an act ivated sludge plant.  Chemical  to i l -et  wastes and
sept ic holding tank wastes are discharged direct ly into a man-
hole ahead of the inf luent purnping stat ion. There is a graveled

area surrounding { . . - re manhole i  other than that,  no special  faci l -
i t ies are provided. The plant operator has no controL over the
rate of  discharge of the wastes into the sewage stream, and he
has therefore requested the ai ld i t ion of  a 10,000-ga1lon holding
tank with a meter ing system and general ly improved receiving
faci l i t ies.  Wastes are received. at  the plant f rom I  a.m. to
3 p.m. Monclay through rr ictay.  The fee is l_ cent per gal lon.

St.  I le lens. The St.  He1ens plant is an act ivated sludge
plant located on South Sixth Street j .n St.  I te lens. Sept ic tank
pumpings and chemical toilet r,rastes are discharged into a manhole
on the inf luent l ine to the p1ant.  A graveled area around the
manhole is the only provision made for the pumpers, There is
no control over the quantity of wastes injected into the se$rage
stream, The receiving faci l i ty is open from I  a.m. unt i l  4 p.m.
Moni lay through Fr iday, and closed alL other t imes. The fee is
a f lat  $7.50 per t ruck loai l ,  wi thout regard to the size of  the
truck .

It was reported to us that severaL licensed pumpers discharged
their  was tes to t reatment faci l i t i .es outside the study area.
Contacts with the reported treatment plants indicatecl, however,
that they receive only insigni f icant quant i t j_es of  wastes from
our four-county study area. They further indicatecl that they
would discourage an influx of pumpings from outside their own
j ur is dict ion .

Present Quant i  t ies

I t  is di- f f icul t  to est imate accurately the quant i ty of  sept ic
tank pumpings within the four-county area, for there are few
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records. I t  is est imated that 25 percent of  the indiv idual

residences in the four-county area are served by sept ic tank

systems. I f  one assumes that each person served. by a sept ic

tank generates 0.3 gal lons per day of  s ludge, then approximat,ely

26  n i l l i on  ga l l ons  pe r  yea r  o r  73 ,000  ga lLons  pe r  day  a re  p roduced .

Sept ic tank instal lat ions in port ions of  Washington, Colunbia,  and

Clackamas county require pumping every 2 to 3 years,  whi le in-

stal lat ions in other port ions of  these count ies and i -n Multnomah

County require less frequent c leanj .ng and pumping. Basei l  on

data received from those pLants which are present ly accept ing

sept ic tank pumpings and chemica. l  to i let  wastes and frorn dis-

cussions r,ri th local county health departments and septic tank
pumpers serving the region, i t  is  est inated that approximately
f4 ,000  ga l l ons  o f  s ludge  a re  pumped  each  day  and  tha t  11 ,000

of those gal lons are disposed of dai ly in a legal  manner.

I t  is not ant ic ipated that the quant i ty of  sept ic tank pumpings

wi l l -  increase signi f icant ly over the coming years.  Al though

new housing developments in unsewered. areas will add to the
quant i ty of  pumpings, the introduct ion of  ser,rers to already-

cleveloped areas wi l l  decrease the pumpings, and i t  is est imated

that these act iv i t ies wi l l  resul t  in a reasonably stable total
quant i ty,  The one factor that might not iceably al ter the

volurne of septic tank pumpings rr/ouId be for homeowners to have
their t.anks purflped more frequently than they do at present.

Adeqqacy of the Present System

The system as i t  present l -y funct ions is a reasonably sat isfac-

tory solut ion for the col lect ion and disposal of  pumpings from

domest ic sept ic tanks, sept ic holding tanks, and chemical
toi lets.  The treatment plants accept ing the wastes have ad-
justed their  aerat ion mixtures and detent ion t imes to accom-
modate the wastes, so the wastes do not impede the treatment
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p rocesses ,

The capaci t ies of  the treatment plants are adequate to receive

the wastes. The present l imit  for pumpings received at each

o f  t he  p lan ts  i s  as  fo l l ows :  Co lumb ia  Bou leva rd ,  L5 ,000  ga l l ons

per  day ;  T ryon  Creek ,  6 ,000  ga l l ons  pe r  day ;  I nve rness ,  l - 0 ,000

ga l l ons  pe r  day ;  S t .  He lens ,  no  l im i t ;  t o ta l ,  31 ,000  ga l l ons

per day plus the quant i t ies received at St.  Helens. As was
previously incl icated an est i .nated 14,000 gal lons are pumped

within the study area each day, so the capaci ty of  the receiving
plants is ai lequate.

The major problems within the exist ing system are as fol lows:

The haul- distances from remote portions of the
study area are major--ranging up to 35 mi les
one way. This is due to the fact  that al l_ four
tleatment plants that receive the pumpings are
locatecl  near the centraL metropol j . tan area. Be-
cause a pumper can only accept the wastes from
one or two houses before emptying his t ruck, the
major haul  distance is of  s j .gni f icant concern
to him.

More than 20 percent of the \das tes collected by
pumpers are discharged iIlegally along the road-
6i i le or on pr ivate land. This causes a potent ial
hazar i l  to heal th and also creates noxious odors.
Some of the pumpings have been illega11y dis-
chargei l  into isolatedl  sewer manholes that lead
to smal l  t reatnent plants not ordinar i ly accept-
ing the wastes. Discharge of the wastes to these
pLants has ser j -ously interferecl  wi th their  op-
e ra! lons .

Those pumpers who cl ischarge their  wastes i lJ.egaI ly
and thereby avoid excessive hauling costs ancl
disposal fees can charge lower rates to their
customers. Thls places the reputable pumpers at
a i l isadvantage in negot iat ing with customers.

Althougrh discussions with l-ocal county heaLth
off ic ia ls indicate that the general  service pro-
vided by septic tank purnpers is adequate, there
were some complaints abou! overcharging, incorrect
recording of  quant i t ies pumped, and pumping of the

I .
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5 .

Four possibLe ways to dispose of sept ic tank pumpings are as
fol lows: (1) land disposal;  (2) t reatment in conjunct ion with
sewage i  (3 )  sepa ra te  b io log i ca l  t r ea tmen t ;  and  (4 )  i nc ine ra t i on .
These are discussed br ief ly in the subsequent paragraphs.

Land disposal of  sept ic tank pumpings can be accompl ished
either through lagooning or through spreading on the land sur-
face and. c l isking into the soi l " .  Local  county health of f ic iaLs
have discouraqed the use of land disposal techniques because
of operat ional  problems, general ly inadequate soiL coni i i t ions,
high seasonal groundwater levels,  and major publ ic opposi t ion.
I t  is accordingly not considered a sui table disposal method
for the study area.

Treatment of  sept ic tank pumpings in conjunct ion with the treat-
ment and disposal of  sewage is the nethod present ly useal wi thin
the study area. I t  can be a highly sat isfactory me thod.,  pro-
vided the quant i ty of  pumpings does not reDresent too high a
proportion of the flov/ through the plant anil al-so provided the
treatment process is amenable to the purnpings. Important adjuncts
to the system are a holding tank, odor control ,  and a control led

l iquid port ion from tanks whi le leavins the sludqe
in  p l ace

The receiving faci l i t ies at  al l  four of  the plants
are def ic ient j .n one or more ways. The Columbia
Bou leva rd ,  I nve rness ,  and  S t .  H -e lens  p lan t  a l l  l ack
concrete dumping pads and truck washinq faci l i t ies.
None of these plants has a holding tanf and f ] -ow
control  system for the purnpj .ngs; the holding tank
at Tryon Creek is inadequately s ized, None of the
plants has an odor contro]  system for the pumpangs.
The State requj.rement that pumpers secure from the
county health of f icer a perrni t  to al low pumping with-
in the county is not preaentty being enf-orcea in
C. lackamas and Columbia count ies.
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feed rate to prevent 'shock loading that might over load or

upset the biological  process of  the pl-ant.  In sPite of  the

fact lhat th is can be a very sat isfactory t reatment process,

it is viewed by representatives of the Department of Environ-

mentaf Qual- i ty as an inter im solut ion only.  The reasons stated

by DEQ representat ives for th is v iewpoint  are that the pumpings

take up sewage treatment plant capaci ty and woufd better be

dewatered and incineratecl  wi thout pr ior t reatment.  DEQ require-

ments for the sui tabi l i ty of  a sewage treatment plant to accept

sept ic tank pumpings on an inter im basis are (1) fu l l  operat ional-

control  ,  (2) proper equipment,  and (3) fu l l  administrat ive con-

trol-  for proper bi l l ing ani l  account ing. only the larger plants

within the study area are capable of meeting DEQ requirements.

Separate biological  t reatment of  sept ic tank Pumpings is lheo-

ret ical ly a desi-rable system, but in real- i ty i t  can be a very

cost ly set-up. For i t  means a complete sewage treatment plant

to handle septic tank pumpings alone, and the volume of pumpings

in a given area is generalJ"y so small as to make the unit costs

very high. In actdition, the sporaclic supply of PumPings to a

plant would make eff ic ient t reatment very di f f icul t  in the

absence of a cont inuous rat t  sewage inf luent to stabi l ize plant

inf low. DEQ is giv ing some considerat ion to convert ing soon-

to-be-abandoned sewagre treatment plants into plants for the

exclusive treatment of  sept ic tank pumpings. After biological

t reatment,  the wastes vrould be further processed through sludge

i l igesters and then would be lagooned, landf i lJ-ed, incinerated,

or disked into the soi1.

rncinerat ion of  sept ic tank pumpings requires dewater ing of  the

pumpings by means of a vacuum f i l ter  or other thickening devices

ani l  then incinerat ion in a mult ip le-hearth furnace. The in-

cinerator residue is general ly disposed of in a landf i l l '  In-

cineration is a very costly investment antl rarely proves

n - 6  <



f eas ib le  fo r  sep t i c  t ank  pump ings  a lone  because  o f  t he i r  re la -
l ively 1ow volume. Sept ic Lank pumpings nay, however,  be
dewatered and j -ncinerated in conjunct ion with sewage treatment

Pfant s ludge. Several  of  the se\dage treatment plants proposed as
reg iona l  p lan ts  fo r  t he  s tudy  a rea  w i l l  i nc lude  s ludge  i nc ine ra to rs ,
and when these faci l i t ies are constructed DEe intends that sept.rc
tank pumpings sha11 be dewatered and incinerated. r^r i th the sewage
s ludge .

P roposed  D isposa l  Svs t .em

It  is the intent ion of  DEQ that the long-term solut ion for the
processing and disposal of  sept ic tank pumpings be through in_
cinerat ion at  s ludge incinerators that wi l l  eventual ly be bui l t
at  the major sewage treatment plants within the area. The regional
sewer plan of  the Columbia RegionaL Associat ion of  Governments
j-ncludes sl-udge incinerators at  the fol lowing sewage treatmenr
p lan ts :  Co lumb ia  Bou leva rd ,  po r t l and ;  C i t y  o f  Gresham;  T ryon
Creek, Lake Oswego; Unif ied Serreragie Agency, Durham; City of
Hi l - Isboro; Ci ty of  Vancouver,  Washington. These incinerators
are st i l l  in the proposal state,  ani l  there is no clear indica_
t ion as to when they wi l l  be constructed. The pr inciple of  in_
cinerat ion for sept ic tank pumpings is a sound one i f  the economl- cs
wi l l  support  i t .  Economic evaluat ion of  s lualge j_nci-nerat ion Lies
in the realm of l iquid r^/aste treatment and is beyond the scope of
ou r  p ro jec t .  We  sha l1 ,  t he re fo re ,  accep t  DEe 's  l ong - range  p lans
of incinerat ion for sept ic tank pumpings and concentrate herein
on  the  sho r t - range  so lu t i on .

The present sys tem

ings  i n  con j  unc t i on

would recomnrend its

In addit ion to the
pumpl-ngs wi" th in the

of t reat ing and disposing of  sept ic tank pump-
with sewage is a sat isfactory one, and we
cont inuance, with some modif icat ions.

four plants that already receive sept ic tank
stud.y area, there are fong range plans to
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expand the Gresham plant so that eventual ly i t  wi l l  accept

pumpings, and short  range plans to construct a regional pLant

at Durham which would accept pumpings, and to expand the

Hi l lsboro Rock creek plant which would also accept pumpings.

Al though there is suff ic ient capaci ty within the four exist i .ng

plants to accept al l  sept ic tank pumpings generated within the

area, the addit ion of  the proposed plants would add geographic

f lexibi l i ty to the system and thereby cut down on the excessive

haul distances present ly experiencei l  by the pumpers.

Preliminary plans for existing treatment plants inclucle the aitd.j- -

t ion of  one 12 r0oo-gal lon and one 14,000-9a1lon hol i l ing tank for

pumpings at Columbia Boulevard and one 5,000-ga11on hoJ- i l ing tank

at Tryon Creek. The proposed tanks at  the Columbia Boulevard

plant wi l l  enable the pumpers to begin using 3,000-ga11on drop

tanks to make their own operations more effi cient--s omething they

have so far been prevented from i lo ing because of insuff ic ient

holdinq tank capaci ty at  the receiving stat ions. The proposed

tank at  Tryon Creek appears somewhat uni lersized; one clay's storage

wou ld  be  6 r000  ga l l ons .

Every sewage treatment plant that accepts septic tank pumpings

should be inspected for adequacy and approveil by DEQ. Each

plant should be equipped with a concrete dumping pad, a holding

tank of  minimurn one day's capaci ty,  rock screens, f low controls

for injecting the pumpings into the raw s er,rage f J-ow, a chemical

odor control system, and facilities for washing down the concrete

pad, the holiling tank, and the inside and outsiile of the pumping

trucks .

Implementation and Financing

The fol lowing act ions would be required to ensure proper func-

t ioning of  the coLlect ion, processing, anCl disposal system within

th€ , tudy area.
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1.

2 .

S t?ong  en fo r cemen t  o f  e t i s t i ng  S ta te  r egu 'La t i ans .
DEQ shoufd in i t j -ate a program for pol ic ing i1 lega.I
disposal s i tes used for sept ic tank pumpings to en-
sure that State regulat ions for proper disposal
are f i rmly adhered to.  tn addi t ion to ensur ing
disposal under non-nuisance condit ions, th is wi l l
a lso el- iminate unfair  cost compet i t ion from those
pumpers who i l Iegal Iy dispose of the wastes.

Encc tmen t  a t  a  Loca l  Leue l  o f  no re  res t t ' i , c t i oe
z'egulatLons. Each county within the study area
shoul i l  in i t iate stronger programs enforcing the
State requirements for sept ic tank pumpers to
obtain a written permit from each county in which
the purnper collects wastes and disposes of them.

Eupans 'Lon  o f  t he  ex i s t i ng  nu l t i - coun t7  a .g reemen t .
CoLumbia county should enter into the mult i -county
agreement previously formed by Clackamas '  Washington,
and MuLtnomah corrnties and the City of Portland.
This mult i -county agreement should be strengthened
by including the fol lowing provis ions:

a.  A11 domest ic sept ic tank pumpings should be
d isposed  o f  a t  DEQ-au tho r i zed  s i t es ,  and  the
si te operators should be required to record
the source and quantity of every load accepted
a t  t he  s i t e .

b.  Addit ional  plants as approved by DEQ to recerve
and process sept ic tank pumpings should be
incl-ude.d under the agreement .

c.  A11 treatment plants author ized by DEQ to ac-
cept septic tank pumpings should be required
to provide sui tabfe receiving faci l i t ies for
+ h a  n r r n n i  n a c

d. An annual inspect ion of  al l  sept ic tank pumping
equipment should be made by each county.

e.  A uni form schei lu le of  i l isposal  fees should be
speci . f ied for al l  p lants within the four-counly
area -  and the fees shoufd ensure that the
processing and disposal operat ions are sel f -
c  r r n n n r +  i  n n

Es tab l i ehnen t  o f  a  me thod ,  a f  f i nanc ing .  The  sep t j - c
tank pumping system should be se l f -s upPort ing. I tem
3e above wi l l  ensure that the costs of  the processing
and disposal operat ions are covered, and the sept ic
tank pumper can then include those costs in his tolaf
fee to the homeowner.
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Recomroend ations

ff  the present system for handl ing sept ic tank pumpings were
properly enforced, L{re system would be adequate for the needs
of the study area. The only recommendat ion we can present
to the Metropol i tan service Distr ict  at  th i-s t ime wourd be for
I \ ' {SD to revj .ew per iodical ly the ef fect iveness of  DEe and the
count ies i .n carrying out their  regulat ions. I f  there is no
irnprovement in the enforcement,  then MSD may decide to coordr_
nate among the . :ount ies the l icensing of  sept ic tank prmpers
and to monj. tor the overal l  system. I f  MSD shoul"d decide to
assume this role,  then a record system simitar to the one
recommended in our t i re disposal report  of  March 1973 might
be  i ns t i  t u ted .
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REPORT to
METROPOTITAN SERVICE DISTRICT
on AGTION PLANS to
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COR-MET
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22  June  197  3

Metropoli tan Service Distr ict
6400 S.  W.  Canyon Cour t
Portland, oregof' 97 22l-

Gentlemen :

Subject: Action Plans to Upgrai le the Exist ing
Solid Waste System

Submitted herewith are our suggested action plans for
upgrading the exist ing system. The presentation of these
plans is divided into the fol lowing sections:

Section I -  Introduction
Section 2 - Clackamas County
Section 3 - Columbia County
Section 4 - Multnomah County
Section 5 - Washington County
Section 6 - Mult i-County

The mult i-county plans are appl icable to al l  the counties
and coulil be implemented on either a regional or a county-by-
county basis.

The responsibi l i ty for implementing each action plan wil l
general ly rest wj.th the agency presently responsible for the
given segment of the system. The Metropol, i tan Service Distr ict.
could offer overal l  coordination and support for the projects.

We wil l  be present at the regularly scheduled Board
meeting on July 13 to discuss with you our suggested action
plans. Shou1d you have any questions prior to that t ime,
i lo not hesitate to cal l  us.

S incere ly ,

COR-MET

J. Mel issa Brown
Project Manager
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SECTION 1

INTRODUCTION

Act ion plans to upgrade the exist ing system are pre-

sented herein fr . . r  each of the count ies and the region. The

sugges ted  p rog rams ,  wh ich  a re  the  resu l t  o f  ou r  i nven to ry

anC evaluat ion of  the present sol id waste management system,

are posi t ive act ions that can be accompl ished pr ior:  to the

January  1974  conc lus ion  o f  t he  COR-MET s tudy .  A  de ta i l ed

out l ine of  the act ions that should be taken from January

on r"r i l -  I  be presented in our f  inal  report .

Each suggested act ion plan to upgrade some element of

the exist ing system is directed toward the agency present ly

responsible for that element of  the system. Accordingly,

C i t y  agenc ies ,  Coun ty  agenc ies ,  S ta te  agenc ies ,  and  p r i va te

enterpr ise wi l l  a l l  have the opportuni , ty to cooperate in

improving sol id waste management in the study area. The

Metropol i tan Service Distr ict  could Lend direct ion and

coordj .nat ive support  to these indiv idual  agencies.
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SECT]ON 2

CI,ACKAMAS COUNTY

Overal , f  Appraisal  of  tha System

Generaf.  The system of sol id waste col lect ion and dis-
posal  in Cfackamas County appears adequate, v/ i th minor excep-
t ions, to sat isfy the present needs of the County,  With most
of the system operated by franchises administered thfough the
C.r l i | ' , , '  Sol- id t^ iast_c Divis ion, suff ic ient standards of  operat ion
. i i r . l  ${ : . i r ' . ' ice are maintained. The SoLid Waste Oivis ion and the
5(l-li(i rilaste Advisory Corunittee to the Board of Commissioners
are act ive]y involved in the enforcement of  the County 's Sol id
Waste Col lect ion and Disposal Ordinance. Nuisances and other
specj-aI  sol id waste problems are being ef fect ively reduced by
the  ac t i ons  o f  t hese  bod ies .

Major Probl-em Areas, Of the shortcomings that do exj-st
in the county,  the most notable are junked and abandoned auto-
mobi les (see mult i -county recommendat ions )  ,  insuff ic ient co1-
lect ion or disposal service for rural  residents,  and poorly
cfosed dumps .

t . Junked and Abandoned Vehicles,  The presence of junked

and abandoned vehicles scattered throughout the county
const i tutes perhaps the major sol id waste handl ing
problern for the county.  Most of  these vehicles belong
to the owners of  the property on which the vehicles
are located, and their .  accumulat ion can be ai t r ibuted
to the unwi l l ingness or inabi l i ty of  the owner to
remove the vehicles because of the hig,h cost involved.
A suggested plan for act ion to remedy this problem is
presented. in the multi-county recornmendations .
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2. Rura l  co l l - ec t i on .  Rossman 's  i s  t he  on l v  d i sposa l

s i t e  i n  t he  coun ty  tha t  accep ts  a l l  t ypes  o f  res i -

dent ial  refuse- I ts urban locat ion creates relat ive-

ly long haul ing distances for commercial  col lectors

to service scattered rural  households. Accordingly,

the cost of  col lect ion increases. This factor com-

bined with a lower income level  for most rural  resi-

dents presents them with a si tuat ion which makes

col lect ion costs appear prohibi t ive.  The problem is

aggravated by the inacessibi l i ty of  many farm houses

for co] lect ion vehicles.  The si tuat ion induces these

residents to f ind other:  means of disposing their

rr lastes, such as burying, burning, or sel f -haul ing to

Rossmanrs. rn some cases i t  leads to i l f ic i t  dumping

along roadv/ays or in canyons. Sol id waste col lect ion

is not a part  of  our study, so there wiI I  be no in-

ter im act ion plans regarding rural  col lect ion.

3 .  C losed  D isposa l  S i tes .  I n  t he  pas t  f e$ r  yea rs ,  n ine

dumps and landf i l ls  of  varying types have been closed

throughout the county.  Three of these closed si tes

are less than sat isfactory f rom the standpoint  of

aesthet ics or publ ic safety and health.  Ihe BLoon

si . te i tn Oregon City is a deep f i l l  wi th steep siale

slopes of exposed debris.  The gireat amounts of  ex-

posed debris and insuff ic ient cover on top of  the f i l l

const i tute a considerable f i re hazard with potent ial

for harbor ing rod.ents and vectors.  The Burnight s i te

at Happy Val ley is located adjacent to a trai ler  court

and several  houses. Present l -y i t  is  a fair ly leve1,

cJ-ay-covered 1ot.  The most notable condit ion at  th is

si te is lack of  adequate surface drainage and Lack of

suff ic ient compact i -on and depth of  cover mater ial- .

The resul t ing ef fects are erosion channels and exposed

debris i -n scattered locat ions, The J and l . l  s i te.  abowt



four mi les east of  Happy Va1ley, has a history of
und.erground. f i res,  and the problem has not been
ent i rely el iminated. I t  shoulal  be noteal  that of
al l  the si tes closed, the one at Br ightwood is by
far the cl_eanest in appearance. There i -s no
eviclence of previous dumping activity and tree
seedl ings have been planted, making this s i te a
model-  for others to be patterned after.  Suggest ions
for improving the three si tes l isted above are
included in the inter im act ion p1ans.

Inter im Act ion pl_ans

Fol lowing are suggested ptans of  act ion for upgrading
some of the conditions described above ancl for improving other
undesirable sol- id waste management condit ions within the councv.

C losed  D isposa l  S l tes .  The  BLoon  s i t e  w i l l  r equ i re  ex ten_
sj-ve grailing and reworking of the exposed face to provide stabi-
l izei l ,  coverei l  s lopes. The top surface shouLd be covereal  wi th
enough soi l  to provide a total  of  2 feet of  compacted mater ial
above the refuse Level .  I t  is  possible that stockpi l ing of
f inal  cover mater ial  could begin through advert is ing for c lean
f i I l  f rom excavat ion and road construct ion.

Upgrading of the Burr ight s i te wiLI  require f i l l ing and
compacting of cover materiaL to a leve1 2 feet above that of
the refuse. The surface should then be graded to provide suic-
able surface drainage to the adjoining ravine.

Representat ives of  the County have indicated that develop_
ment in the immediate area of the J and. W si te wi l l  be marginal
because the area is not sewered and is not r . /e11 sui ted for
sept ic tanks. Act ion at  th is s i te could therefore be l imited
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to intermit tent monitor ing for f i res unt i l  the County is

reasonably sat isf ied that no further f i re danger exists.

There is no r,/ay to determine how long this might take.

Rossmanrs Disposal Si te.  In geneial  the condj- t ions at

Rossmanrs are adequate with l i t t le need for improvements.  The

appearance of the si te is c lean, wi th the except ion of  papers

blowing on windy days. These are usual ly pol iced promptly.

one si tuat ion that could be improved, however,  is the traf f ic

pattern at  the entrance to the si te.  The exist ing si te layout

requires that enter ing traf f ic bear lef t  to pass the to11

booth. This i -s compl icated by the tendency of exi t j -ng traf f ic

to bear r ight upon nearing the gate, causing a crossing pattern

just inside the entrance. The only t raf f ic control  i levice is

a smal l -  s i -gn about 50 yards from the road direct ing incoming

traf f ic to the 1eft .  This s ign cannot be seen unt i l  one has

already turned into the entrance.

The most ef fect ive solut i .on to this s i tuat ion would be to

route the traffic in the opposite direction, in which entry and

exit rrould be to the right. But this cannot be accornplished

with the exist ing roads because enter ing traf f ic would conf l ict

wi th exi t ing trucks using the truck washing area. Thus i t

woul-d be necessary to re-route the entrance road around the

washing area (assuming this would be less expensive than re-

locatj-ng the washing area with its appurtenant ilrains and a

septj-c tank) . The length of this new road. i,/oul-al be approxi-

mately 300 feet and the cost of  paving and instal f ing traf f ic-

control  features (s igns, str ip ing, etc.)  would be on the order

o f  $3 ,500 .  See  a t tached  ske tch .

Barr ing relocat ion

wou]d be to maintain the

clear l -y v is ible t raf f ic

controls should include

of the roai l ,  the next-best solut ion

exist ing traf f ic pattern and provide

controls at  the entrance. Such

large direct ion arrows painted on the
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pavement at  the entrance whi-ch wi l - I  be evident to dr ivers
prior to reaching the entrance. There should also be a road
divider f rom the entrance up to a point  at  which the access
road  i t se l f  d i v ides  (a  d i s tance  o f  abou t  50  ya rds ) .  Th i s
div ider could be a double yel low Line accentuated with lane-
div iding. or other methods of physical  control .  Signs
should also be provided to help clar i fy th is unusual f low of
traf f ic.  The cost of  these improvements woul-d be about 9200.

One other s i tuat ion whj_ch could easi ly be corrected is
control  of  pr ivate automobi les at  the dumping face. These
vehicles are of ten d. i rected too close to the dumping edge,
presenting a precarious sj_tuation for people trying to unfoad
their  refuse. Passenger vehicles parked cLose to the ei lge
a1low only .Lirni ted working space behind the vehicle and some-
t imes require the dr iver to stand to the side of  the vehicle
and reach around i t  into the trunk. I t  is suggested that
spotters direct  passenger cars to stop within a fehr feet of  the
edge of the f i l l  to al low freedom of movement behind the car.

Sandy Col lect ion Stat ion. This drop box faci l i ty,  present ly

operated by the Clackamas County Department of public Works, is
located at the si te of  the closed Sandy dump. The surface of
the dump is covered with soi l  and is general ly wel l -compacted,
but debr is i -s st i l l  cxposed on the slopes. The County is
present ly eng'aged in a program to cover the slopes with soi l
excavated at the si te,  but th is operat ion is expected to cont inue
for several  years.  I t  is  suggested that the County consider
advert is ing for c lean f iL l -  (as construct j .on in the area permits)

to hasten the operat ion. The County might also consider the

haul of  excavated soi l -  to Sandy as a requisi te of  future con-
struct ion contracts which provid.e an excess of  c lean f i ] I .

It is further suggested that safer durnping conalitions be
inst i tuted at  the si te.  There is a guard rai l  at  the si te which



provides adequate protect ion for passenger car dr ivers,  but

i ts height does not af fect  t ruck dr ivers,  The present s i tua-

t ion general ly consists of  pickup trucks backing up to the

guard rai l  and rest j -ng the tai l  gates over the rai1,  This

presents a sharp drop of about 12 feet f rom the edge of the

pickup bed to the bottom of the drop box. I t  is recommended

that a safety rai l ing of  galvanized pipe at  feast 1-1l2 inches

in diameter be extended hor izontal ly the ent i re width of  lhe

dumping zone (about 30 feet)  at  a height of  approxj-matefy 7

feet above the top of  the retaining wal l .  This would provide

a handrai l -  height of  about 4 feet reLat ive to the person standing

on the pickup bed, I t  would also provide enough room to dump

almost any load under the rai l .  The most important feature of

this rai l ing would be safer condit ions for the average puhrl ic

user.  A side benef i t  might resul t  in that dumping coul-d proceed

at a faster rate because of the increased conf idence of the user.

A prel iminary evaluat ion indicates a cost of  about $150 to

construct the rai l i -nq.
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SECTION 3

COLUMB IA COUNTY

Overal- l -  Appraisal  of  the System

ceneral .  The exist inq svstem of refuse col- fect ion and

disposal in Columbia County is general ly adequate to handle

the present quant i t ies of  sol id waste generated in the more

dense]y populated county areas, but only marginal ly adeguate

for the refuse generated in the remainj-ng areas of  the County.

Refuse col lect ion in those areas served by commercial  col lectors

is rel iable.  but much of the county has no formal-  refuse col lec-

t ion system. Publ ic acceptance and use of author ized disposal

sites is ninimal and there is general agreement among the

commercial  col lectors and the City and County of f ic ia ls con-

cerned with solid r^raste management that more conveniently

located disposal s i tes and a more responsible at t i tude on the

par t  o f  l oca l  c i t i zens  a re  needed .

The general a<lrninistrative framework establ-ished by

County and City ord.inances also appears to be adequate for

proper management of  the present sol id waste col lect ion and

disposal system,

Ma-ior Problem Areas. The ma-ior problem areas in columbaa

County are ident i f ied as fol lows:

1. Disposal Si te Operat ' , ions. The operat ions at  al l

author ized disposal s i tes in the county are in n6ed of

improvement. Reconuoenalations for the Clatskanie

si te were inc]uded in our inter im report  of  June I .

Suggest ions for improving the Santosh si te are included

in the inter i rn act ion plans of  th is report .

n - 4 1



i laul-  Distances. Commercial  haulers and pr ivate resi-
dents both expless concern over the long haul distances
to  au tho r i zed  d i sposa l  s i t es .  C la t skan ie ,  San tosh  and
l ' { ickey's are the only author ized si tes in the county,
and their  locat ions are not convenient for much of
the area. There can be no recormnendati ons !o correcE
this condit ion at  th is t ime, for the locat ion of
af ternat ive transfer and disposaL si tes must await
complet ion of  our study in January 1974.

Rura]-  Col- lect ion. Residents in many areas of  the
county complain about the lack of  reasonably pr iced
col lect ion service for rural  areas. Our study does
not include a direct  assessment of  col lect ion, so we
wi l l  provide no recommendat ions for revis inq rural
co l - l ec t i on .

4.  I l - l ic i t  Dumping. There are numerous i l l ic i t  dump
srtes throughout the county,  and publ ic of f ic ia ls
and pr ivate ci t izens al ike have expressed major
concern about the appearance of these dumps and
th.eir  ef fect  on the environment.  Inter im act ion
plans for s i te c leanup and publ ic eclucat ion can
be inst i tuted intnediately to c lose out the i l l ic i t
dumps and encourage the use of author ized disposal
si tes,  and suggest ions for such a program are
contained herein.

Inter im Act ion plans

Cleanup of l l l ic i t  Dumps. I t  is suggested that a county-
wide cleanup campaign be organizei l  and administered by the
Columbia County Organizat ion of  Governments (CCOG) with as-
sistance from the Col-urnbi  a County Health Department.

The county cleanup campaign coordinator,  suggested to
be the CCOG Planning Director,  could compi le informat ion

2 .
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on  the  l oca t i on  and  ex ten t  o f  i . l l i c i t  dump j -ng  i r :  a1 I  a reas
o f  t he  Coun ty .  Sources  o f  i he  i n fo r rna t i on  cou lc i  be  obse rva t l "ons
by  Coun ty  san i ta r i ans ,  C i t y  o f f i c i a l s ,  p r i va te  compan ies
own ing  fo res t  l and ,  and  genera l  c i t i zens .  The  s i t e  i nven to ry
shou ld  i den t i f y  p rope r t y  l oca t i ons  o ! . rhe r ,  and  ex ten t  o f  deb r rs .
Based upon the resul ts of  th is survey, the coordinator would
se lec t  t en ta t i ve  s i t es  fo r  c leanup ,  schedu le  the  c leanup
operat j .ons, and est imate the labor and equipment needs. possibte

sources of  volunteer labor within the county would then be
contacted. including such groups as the 162nd Engineering Corn_
pany, oregon Nat ional  Guard, St.  Helens; Oregon Nat ional  Guard
units spending summer camp in Columbia County;  Kiwani.s;  Elks;
locaI Boy Scout t roopst and local  high school volunteer qroups.

The coordinator would then est imate the expense of pro-
viding necessary support  equipment and labor in excess of  thaE
volunteered and would l_ocate a source of funds. There might
be a possibi t i ty of  some f inancial  support  f rom the large t imber
companies in Columbia County,  and local  f raternal  organizat i .ons
might also be interested in contr ibut ing to a publ ic service
program of th is nature. Use of the Colurnbia County Sol, id Waste
franchise appl. icat ion fees might also be appropr iate for th is
program, but th is should be cleared through the County Sol id
Waste Advisory Committee ,

Fol lo$/ ing this in i t ia l  phase of groundwork, the coordi_
nator would f  inal i .ze the number and locat ion of  s i tes to be
cleaned up and also establ ish a speci f , ic work Schedule,  detai l -
ing the deployment of  avai lable men and equipment.  A f i rm
commitment of  men and equipment would be secured from those
groups who indicated a r . r i l l ingness to be j .ncLuded in this
cleanup effort .  At th is t ime the coordinator would inform
each  g roup  o f  i t s  ass igned  task ,  i nc lud i -ng  t ime ,  l oca t i on ,  and
nature of  the $rork to be done.
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Those si tes designated for c leanup but located on pr ivate

property would be separated from the dump si tes on publ ic

property and the l is!  of  property owners and si te focat ions

would be given to the Administrator of  the Columbia County

Sol- id Waste Col lect ion and Disposal Ordinance. Af l  property

owners woul-d be contacted and asked to part ic ipate in the up-

coming cleanup campaign by al lowing the vol-unteer forces to

enter and work on the property ln quest ion'  For those prop-

erty owners who refuse to cooperate,  the Administrator speci-

f ied above cou1d, upon the recommendat ion of  the Columbia

County Health Departmentr determine that the deposi ted sol id

was te  i s  i n  v io la t i on  o f  Sec t i on  10 .01  o f  t he  Coun ty  So l i d

waste ordinance and give wri t ten not ice of  th is v iolat ion to

the Board of  county Commissioners ar l<1 the al l t :gcd vjolator.

The viofator would be informed of the subsequent act ions that

may be taken by the County and the procedure for abatement of

the  nu i sance  (as  de ta i l ed  i n  Sec t i on  10 .03  o f  t he  Coun ty  So l i d

Waste ordinance) .  Fol lowing this explanat ion of  the nuisance

abatement procedure, the propertY owner should again be given

the opt ion of  al towing the vol-unteer labor force to c lean up

the dump si te as scheduled dur ing the cleanup campaign. r t  is

expected that th is procedure wi l - l -  encourage a} l -  pr ivate prop-

erty owners to part ic ipate in the cleanup effort .

At the complet ion of  the cleanup work'  an assessment of

the impact of  the program on the number of  i l l ic i t  dump si tes

should be made by the coord. inator,  and the need for fo l lowup

work determined.

Publ ic i ty for Cleanup of t f l ic i t  Dumps. I f  the cleanup

of i l l ic i t  dumps is undertaken, then one week pr ior to the date

of the county-wide cleanup campaign, the program coordinator

should prepare a press release for af l  newspapers publ- ished in

Columbia County.  The news release woufd contain the fol lowing

in fo rma t ion ;
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1. A br j -ef  explanat ion of  the extent and causes of

the i l l ic i t  dumping problem in Cofumbia County.

2.  An explanat ion of  the county-wide cleanup cam-

paign, including a l ist  of  volunteer groups.

3. The scheduled date and generaf county areas where

work wi l l  be carr ied out.

4.  A phone number where interrcrsted i rul iv idrr : r1s r . ; ; r t r

corr tact  the proqram coordinator.

Upon complet ion of  the cleanup campaign, the coordinator

should issue another press release to inform the ci t izens of

Columbia county of the effectiveness of the cleanup campaign

and to increase the general ar.rareness of actions taken by the

county on the ill-icit dumping problem. The informatlon would

be distr ibuted to al l  newspapers publ ished in columbia county

and also to the Longview-Kelso area papers and would contain

the fol lowinq informat ion:

2.

A l- ist  of  s i tes cleaned up and the part ic ipat ing

volunteer groups .

A l ist  of  the disposal s i tes approved by the Board

of county Commissioners pursuant to the Columbia

County Sol id Waste Col lect ion and Disposal Ordinance.

The locat ion, the hours of  operat ion, and the types

of mater ial  accepted for disposal at  each si te shoufd

be included.

A statement that there are no other legal dump sites

in Columbia County.

4 .  A  sunmary  o f  Sec t i ons  10 .01 ,  10 .02  and  10 .03  o f  t he

Columbia County Sol id Waste Col lect ion and Disposal

u - b )

1.
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ordinance, stressing the i l legal i ty of  using un-

author ized dump si tes.

A statement that Cofumbia County,  through the Health

Department and the County Sheri f f .  t ras begun inves-

t igat ions to determine cont inuingf users of  i l l ic i t

dump s i t es .

A summary of  Secl ion 11 .04 of  the Columbia County

Sol- id waste Cof lect ion and DisPosal ordinance,

l ist ing maximum penalt ies for v iolat i .on of  relevant

sec t i ons  o f  t h i s  o rd ina t r cc  "

After complet ion of  the county-wide cleanup campaign'  the

Columbia county Road Department should construct and erect

"dumping prohibi ted" s igns at  the si te of  every chronica.I- ly-

used i l f ic i t  dump si te,  as located by the County Health De-

partment.  These signs shoul-d contain at  least the fol lowing

informat ion :

I. NO DUMPING ALLOWED
By

Columbia County Sol id Waste Ordinance
Sec t i on  I 0 .02

VIOLATORS WILL BE PROSECUTED
under  Sec t i on  f  1 .04

$1 ,000 .00  F INE o r  I  YEAR IMPRISONMENT

Inves t i ga t i ons  to  be  ca r r i ed  ou t  by :

COLUMBIA COUNTY SHERIFF

So  tha t  Coun ty  res iden ts  des i r i ng  to  use  a  d i sposa l  s i t e

may be readi ly advised of the si te focat ion, i t  is  sugqested

that the Columbj-a County Road Department erect directional

road signs to a11 county-approved disposaL si tes.  The signs

2.

2
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should conform to exist ing county road signing standards and
shoul-d speci fy an approximate distance to the disposal s i te.
Expenses for th is i tem could be paid from the County Road
Department Budget.

Enforcement against I l l ic i t  Dumping. I t  is suggested that
the Co]umbia County Health Department pursue the abatement of
those i l l ic i t  dumps on pr ivate property that were ident i f ied.

but not c leaned up dur ing the county-wide cleanup effort .

Au tho r i za t i on  comes  f rom Sec t i ons  10 .01  and  10 .02 (2 )  o f  t he
Columbia County Sol id Waste Col lect ion and Disposat Ordinance.

Independent of the county-wide cleanup campaign, the

Colurnbj-a County Health Department, with assistance from the
Columbia County Sheri f f ,  should in i t iate invest igat ions into
users of  chronic dumps throughout the County.  This may
involve accumulat ion of  refuse samples traceable to one source
over a per iod of  t ime for use onl-y as circumstant ial  evidence,
should a violator be apprehended during the commission of an
ilJ-egal- act. An alleged violator r,souLd be subject to prose-

cu t i on  under  Sec t i ons  10 ,02 ( ] - )  and  11 .04  o f  t he  Co lumb ia

County Sol id Waste Col_lect ion and Disposal Ordinance.

In our contacts with var ious publ ic of f ic ia ls,  we dis-
covered that some $rere not aware of the Columbia County Solid
Waste Col lect ion and Disposal Ordinance. I t  is therefore

suggested that the County sani tar ian, as Administrator of

the ordinance. contact all County agencies rrho play a part j_n

administrat ion or enforcement of  the ordinance. The agencies

should be informed of their  dut ies and responsibi l i t ies

speci f ied by ordinance along ldi th the real ist ic expectat ions

of the Ai lministrator of  the ordinance. Future plans for in-

volvement of the concerned. County agency shoul-d also be

di scus sed .
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1. County Sheri f f

2.  County Extension Agent

3. Director of  cohmbia county Park Commission

4. Co]umbia County Road Department

5. Columbia Countv Counsel

Santosh Disposal Si te- I t  j -s suggested that the operator

of the Santosh disposal s i te be required to use a pump or pumps

of adequate capaci ty to keep the diked f i l l  area free from

accumul-ated rrrater.  The disposal of  refuse into water is not an

acceptable method of operat ing a disposal s i te.  and act ion

should be taken to prevent standing water f rom accumulat ing

at any t i rne dur ing the year.  Implementat ion of  th is suggest ion

would create condit ions conducive to more order ly compact ion

procedures at  Santosh, prevent the format ion of  najor amounts

of leachate, and lessen the product ion of  gas and odofs.

The operator of  the Santosh si te should also arrange for

increased. use of soi l  cover mater ial .  A possible source of

this mater ial  would be the exist ing gravel  operat ion adjacent

to the si te.  This mater ial-  should repl-ace the present use of

paper s ludge waste as a cover mater ial ,  because the sludge

does not compact appreciably nor does i t  possess f i re retardant

propert ies inherent in a soi l  cover mater ial .

The completed port ions of  the f i l l  should be covered with

a minimurn 2-foot compacted layer of soil cover material, and

subsequent compacted l i f ts of  refuse should be covered at feast

twice a week with a sui table cover mater ial  .

Ci ty of  Rainier Closed Disposal Si te.  In conjunct ion

with the suggested placement of  the "durnping prohibi ted"

sign at  the entrance to the former City of  Rainier disposal



si te,  the City of  Rainier and the County agency responsibl-e

for the erect ion of  the "dumping prohibi ted" s ign should,

through a sui tabl-c arrangement,  provide for the instal lat ion

of a standard street l i -ght at  the entrance to the closed

disposal s i te as a deterrent to night- t ime dumping. This

l ight should be placed so that the "dumping prohibi ted" s ign

and the area surrounding the si te entrance is ful ly i l lumi-

na ted .

ci ty of  Vernonia Disposal Si te.  The ci ty of  Vernonia

has appl ied for a Columbia County disposal f ranchise to

operate the formerly c losed ci ty disposal s i te on a one-Satur-

day-a-month temporary basis,  for the disposal of  lawn tr immings,

grass cl ippings, and sirni lar  mater ial .  I t  is  suggested that

Columbia County approve thj-s f ranchise appl icat ion'  which wiI I

provide the vernonia area with a si te for the disposal of  th is

type of refuse unt i l  a more acceptable long-term al ternat ive for

the disposal of  al l -  wastes from the vernonia region can be

determined. As a part  of  the franchise agreement,  the County

should reguire the operator of  the disposal s i te to compact

and cover al l -  exposed refuse at the close of each operat ing

Saturday.

The City of  vernonia should require the operator of  the

disposal s i te to erect a s ign at  the entrance of the si te,

as speci f ied by City Ordinance No. 427. containing at  least

the fol lowing informat ion:

1.  Name of s i te

2 .  D isposa l  f ee  schedu le

3. Dates and hours of  operat ion

4. Types of refuse accepted

5. Emergency tel-ephone number
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SECTION 4

MULTNOMAH COUNTY

Overal l  Appraisal  of  the System

Generaf.  The soLid \ , raste col lect ion and disposal system
in Multnomah County is adeguate in most respects- pr ivate

refuse col l -ectors provide minimum weekly colLect ion service to
all but the very remote areas of the county. The level of
service is good. at though there have been some complaj_nts of
route dupl icat i .on by refuse col lectors vTi thin the Citv of
Port land and by residents of  the ci tv.

Landf i l l  s i tes within Mul_tnomah County and at Oregon City
in Clackamas County provide convenient l_ocat ions for refuse
disposal,  being within t0 mi les of  the vast major i ty of  the
populat ion. Only a few areas east of  the Sandy River are
farther than 10 rni l -es from the nearest disposal s i te.

Operat ions at  the St.

the last  few years,  and the
are to be conmended. There
ments that st i11 need to be

Johns site. have improved vastly in

agencies responsible for that s i te

are , horrTever , some minor improve-

ins t i t u ted .

Major Problem Areas. The rnajor probl_em areas in Mul- tnomah
County are ident j . f ied as fol lowed:

1 . qt .  Johns landf i l f .  Most of  the problems at St,  , fohns

are of  a minor nature, but because i t  is a very large

operat ion, i t  has come under much publ ic at tent ion.

The most notable problem resul t ing from St.  Johns is

the l i t ter  along Columbia Boulevard and Swif t  Boule-
vard, which has led to many compfaints by area resi-
dents.  Some on-si te operat ing problems resul t  f rom

the traf f ic control  of  pr ivate vehicles using the
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landf i l1,  night dumping by refuse col lectors,  t rucks

becoming stuck dur ing wet weather,  paper blowing,

and the dumping of unacceptable mater ials by refuse

col lectors.  Because f inal  f i l l  e levat ions are being

approached in port ious of  the disposal s i te,  potent ia l

problems with the completed fill should be studied

now and the sol-utions prepared. in ad.vance.

LaveL]e and Yett  Landf i l l .  The Lavel le and Yett  dis-
posal  s i te is general ly wel l  operated, but there is a
potential problem from the migration of methane gas

out of  the f i l l -  to nearby bui ld. ings, The operators

of the landf i l l  are current ly preparing a method to
prevent any undesireable gas migrat ion.

Overlapping Col lect ion Routes in port land. The dupl i -

cat ion of  col lect ion routes within the ci ty of  port-

land is ineff ic ient and sometimes resul ts in nuisances
from col lect i -on truck traf f ic.

The suggestions made for upgrading these problem areas

can be begun immediateLy without await ing the f inal  resul ts

of the study "

Inter im Act ion Plans

Li t ter Along HauI Routes to St.  Johns. Signi f icant

amounts of litter have been observed along Columbia Boulevard

and Swif t  Boulevard leading to St.  , fohns Landf i l l ,  and nt lmerous

complaints have been made about the litter problem by loca1
ci t izens. The City has at tempted to control  the problem in
the past by picking the litter up weekly or once every two

weeks, but because of the cont inuous nature of  the l i t ter inq
r,eekly pickup has not been suff ic ient.

2-



Most of  the l i t ter  appears to come from improperly covered

re fuse  hau led  bv  p r i va te  i nd i v i -dua ls .  I n  o rde r  t o  reduce  the

problem at i ts 
"or- , t . " ,  

the City is preparing an ordinance that

requ i res  a l l  veh i c l -es  hau l i ng  re fuse  !o  be  p rope r l y  cove red .

The main problem with the old ordinance was that i t  s imply

p roh ib j , t ed  l i t t e r j - ng ,  wh ich  i s  d i f f i cu l t  t ' o  en fo rce  un less  the

o f fender  i s  caugh t  i n  t he  ac t .  The  re fa t i ve  ease  o f  en fo rc ing

the cover ing requirement should inf luence most people to obey

the law. In addit ion to enforcement by the pol ice, the City

is also planning to encourage cover ing by making an addit ional-

charge at the disposal s i te for any uncovered loads of refuse

coming to St.  Johns.

The act ion of  the City to require cover ing of  refuse is

an important step and should reduce the amount of  l i t ter ing

on Columbia Boulevard and Swif t  Boulevard. Assuming that some

l i t ter ing wi l l  cont inue, i t  suggested that the frequency of

I i t ter  pickup be increased to dai ly instead of weekly.  Consid-

er ing that the l i t ter ing occurs on a dai ly basis,  the best

1eve1 of correct ion woufd be to remove the l i t ter  on a dai lv

bas i - s  aLso .

Inasmuch  as  the  c r i t i c i sm fo r  l i t t e r i ng  i s  d i rec ted  a t

the operat ion of  the St.  Johns disposal s i te,  the responsibi l i ty

for correct ing the problem should be placed under the control

of  the Director of  So1id Viaste Management rather than with the

City Road l" la intenance. The Director could then ut i l ize

Iandf i l l  personnel for the dai ly pi .ckup of l i t ter  along speci f ied

sect ions of  Columbia Boulevard and Svr i f t  Boulevard.

Traff ic Control  at .St.  Johns. During the week of the

COR-MET weighing program at St.  Johns, f rom 10 to 15 pr ivate

autos dr j .ve past the entrance to the publ ic dumping area and

interferred with commercial  t raf f ic as they turned around or

stopped to ask direct ions. These observat ions rvere made dur ing
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March ,  when  the re  was  a  re la t i ve l y  sma l l  amoun t  o f  pub l j c

dumping. The problem could be magnif ied considerably dur ing

the summer months .

A large sign, wi th a clear ly v is ible arrorv,  indicat ing

"Publ ic Dumping Area" should be erected at the "Y'  where the

road spl i ts to the commercial-  and publ ic durnping areas.

N igh t  Dunp ing  a t  S t .  Johns .  The  S t .  Johns  d i sposa l  s i t e

is open to cornmercial-  co] lectors 24 hours a day. I t  was noted

during the COR-MET weiqhing program that each morning there

would be from 20 to 50 loads of uncovered refuse dumped on the

previous day's f i1I .  The loads were dumped dur ing the night"

and  i t  was  usua l l y  8 :30  o r  9 :00  a .m.  be fo re  l and f i f l  equ ipmen t

was on the f iL l -  spreading and compact ing refuse. This pro-

cedure creates these problems:

1. The refuse j -s of ten accumulated in a large pi le

away from the working face rather than being dumped

in a single row al-ong the top of  the working face.

2. Trucks that become stuck whi le dumping at night

mus t  wa i t  un t i l ,  8 :30  o r  9 :00  a .m.  be fo re  be inq

pu11ed out.

3.  The accumulated refuse is of ten simply pushed over

the f i l l  wi th l i t t l -e or no compact ion, in an at tempt

to clear up the area before the dai ly f low of t rucks
h a a i  n  - - - i . ' i  - ^

4. The pi led refuse attracts a large number of  sea9,u11s

and crows, and could al-so at tract  rodents.

The uncompacted refuse

by the wind, creat ing a

blowing paper.

is easi ly blown and scattered

large amount of  l i t ter  and

Q-9  3
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In order to provide better dumping condit ions at  night,
the City is planning to use a portable l j -ght source and pos_
sibly a spotter to help the trucks dump in a more orderl-y
fashion along the workj .ng face. Tn addit ion, i t  is  suggested
that one equipment operator work a shi f t  f ron 6:00 a.m. to
2:30 p.m. each day. This operator could prevent the backlog
of refuse, improving the ef f ic iency of  the f i l l ing operat ion.

Blowing Paper at  St.  Johns. I t  has been noted that there
is a signi f icant blowinq paper problem during the regular working
hours.  Exist ing l - i t ter  control  fences are sornet imes clogged
wlth paper and not maintained dur ing the week.

We suggest that,  in addi t ion to the l -ow l i t ter  fences
now in use, portabl-e l i t ter  fences about 10 feet high and
mounted on skj .ds be used at the landf i l l_ working face dur ing
windy weather- A design sirni lar  to the l i t ter  fences now in
use at the Lavel le anal  yett  Landf i lL appears to work wel l - .
The fences should not be aLlor,/ed to become clogged with paper
dur ing windy weather.

amount of tires and other unacceptable j.tems that are delivered
to St. .Tohns in drop boxes, it is suggested that all d.rop box
ostners be advised of the types of materials not accepted at the
St.  Johns Landf i l t .  rn addi t ion, the City could prepare
st ickers l ist ing unacceptable mater j -als and require that these
st ickers be placed on every drop box durnping at  the Landf i l l .

Landf i l l  Engineering at  St.  Johns. The City has contracted
to have additional engineering i,/ork prepat:ed for the landfiL].
We suggest that th is engineering include the fol" Iowinq:

I. PJ-ans for gas generation monitoring in areas where
any enclosed structures are to be located on or near
the landf i l l .
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? Soi ls i -nvest igat ion to determine the character-

ist ics of  the f inal-  cover mater ia. l -  being used on

the si te so that the behavior of  the mater ial  rel-a-

t ive to seal ing, cracking, plant growth, ecc.,  can
be predicted.

Design for the use of catchbasins and drainpipes

in areas of  the f i l l  being brought to f inaL grade.

The use of catchbasins and drainpipes wi l l  reduce
any erosion of  the f  i l - l_ surface as wel l  as reduce

the potent ial  of  l -eachate from surface water inf i l -

t rat ion .

Gas Migrat ion at  LaVeI le and yett .  The Lavel le and yett

landf i l - l  at  3000 N.E- 82nd Avenue is being constructed in a
d r i r T 6  l  h i  +  d t - ^ - ^  . iy r a v E r  ! , r L .  r r r e ! e  r S  S O m e  c o n c e r n  t h a t ,  a S  t h e  f i l l  p r O g r e s S e S ,

methane gas wi l l  migrate from the f i l l  into the gravel  surround-
ing the pj-t and eventual-ly accumulate under or in nearby houses
in concentrat ions that could be explosive. There are exist ing
structures along one side of  the f i l l  only.

The operators of  the landf i11 are beginning to bui ld a
system of gas intercept ion and vent ing along one side of  the
pit to prevent gas from flowing through the gravel to the
cxist ing structures. Their  system wi l l  consist  of  f i rst
placing a layer of  impermeable soi l  on the gravel  s ide of  the
pi t .  A layer of  permeable gravel  wj- l - I  then be pl_aced over
the soi l  layer and a number of  perforated pipes wi l l  be placed

in the gravel  layer.  The perforated pipes wi l l  be dr iven down
into the compfeted ]ayers of  refuse in the pi t .  cas wi l l  f lorr i
f rom the pi t  into the gravel  layer and wi l l  then be transported
through the perforated pipes to the atmosphere. I f  methane
concentrat ions are high enough, the gas can be burned as i t
exi ts f rom the pipes -

3 .



We suggest that the operatorrs plans for gas control  be

evafuated by DEQ as soon as possible and that construct ion

of the system be completed rapidly.  In addi t ion'  we suggest

that DEQ, in cooperat ion with the City Bui ld ing Bureau, plan

a program of testing for methane concentrations around the

l-andf i I l  .

over lapping col lect ion Routes in Port land. There is a

farge amount of  dupl icat ion and over lapping of resident ial  and

commercial  col lect ion routes wj- thin the ci ty of  Port land.

Comments have been made that there are sometimes as many as

four or f ive di f ferent companies col lect ing along the same

street,  the dupl icat ion resul t ing in cost ly ineff ic iencies

and increased noise in resident ial  neighborhoods.

The refuse col lectors,  through the leadership of  the

Sanitary Truck Drivers IJocaI Unj-on No. 220, have recent ly

begun to reorganize tbeir  routes to el iminate as much dupl ica-

t ion as possible.  We suggest that the voluntary consol idat ion

of routes be continued at a rapid rate.
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sEcrroN 5
WASHINGTON COUNTY

Overall Appraisal- of the System

Generaf.  The present sol id waste handl ing system in

Washington County is temporar i ly funct ioning in a sat isfactory

mahner.  The long haul distances to disposal s i tes are incon-

venient,  but sol id wastes are general ly being stored.,  col lected,

hauled, and disposed of by methods consistent wi th publ ic

health standards. Througih the County franchising system and

in spi te of  the necessi ty to haul  co.I- lected refuse long dis-

tances, the pr ivate col lectors are providing cont j .nuous, rela-

t ively economical  service to industry,  commerce, and a1l  of

the public who desire such service. ?wo positive aspects of

the somewhat strained col lect ion system are better management

and uni ty among the col l -ectors.  Most of  the col lectors serving

the County have banded together to form a strong association

which has the abi l i ty to deal  wi th ]ocal  problems ar is ing in

their  industry and possibly to assume a strong role in future

sys tems .

The l imited number of  landf i l l  s i tes focated in the

County are present ly being operated in compl iance with thej-r

State DEQ and County Heal- th Department permit  reguirements.

The cleanup of windblown and scattered debris from the periphery

of these si tes and their  iNnediate access roads (as discussed

in the multi-county recomrnendations ) would greatly improve their

publ ic acceptance.

Major Probl-em Areas. The major def ic iencies of  the exist ing

system can be related to the Iack of  landf i1l  s i tes open to

pr ivate haulers and to the publ ic.



1.

2 .

Col- lect ion Equipment Usage. Other than Frankrs

Sanitary Service, every hauler col lect ing putres-

cible h/astes in the County must haul  his wastes to

l-andf i11s located outside of  Washington County.

Col lect ion vehicles designed for col lect ion

and short  haul  are consequent ly being used for long

hauls--which resul ts in ineff ic ient equipment

u t i l i za t i on ,  i nc reased  cos ts ,  ove r loaded  veh ic les ,

and more frequent repl-acement of  indiv idual  vehicles.

The constantly increasing population and comrnercial

and industr ia l  act iv i t j -es in the eastern port ion of

the county wi l l  eventual ly begin to l imit  the qual- i ty

of  service that the col lectors can provide with the

present types of  equipment,  The solut ion to this

problem must be integrated wi- th and be a part  of  the

f inal  Sol id Waste Management Plan and for the inter im,

we conclude that the present sol id waste system can

cont inue .unt i f  the complet ion of  the f inal  plan.

f l l ic i t  Dumping. Local-  c i t izens who do not ut i l ize
pr ivate col lect ion services and those ci t izens out-

s ide the franchised service areas have no convenient
place to legally dump their ovrn v/astes within Washing-

ton County.  This decreases overaLl  publ ic acceptance

of the present system- The resul t  has been increased

i l l ic i t  dumping along the roadside, part icular ly in

rural  areas. Provis ion of  col lect ion service to

nonfranchj-sed areas is current ly being pursued by the

County So1id Waste Advisory Comnit tee in cooperat ion

with the County Haulers Associat ion. This work should

be encouraged to cont inue and may al l -eviate some of

the roadside dumpinq.

dispose of their  bul-ky household

Cit izens can only

was tes ,  t ree  p run ings

?
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and brush wastes at  the Hi l lsboro

which is not convenient to eastern

t ions of  the County.  This factor

roadside dumping problem; hor+ever,

wi-th now.

Inter im Act ion plans

d isposa l  s i t e ,

and western por-

contributes to the

they can be del t

Bulky Waste pi lot  proqram. Bulky i tems are di f f icul t  to
dispose of by the homeowner because of the lack of  local
demol i t ion si tes open to the publ ic.  Because the col lectors
cannot use their compactor trucks for thi-s type of rrraste, they
must send out a separate open body truck and two men to load
the truck. The col lectors r ightful ly charge higher rates to
provide this service as the costs are high and the number of
calLs is sma1l.  Homeowners are reluctant to use the service
because of the cost or to haul  their  own wastes anv distance.

In the inter im per iod unt i l  , fanuary L974, the County
should consider in i t iat ing a pi lot  program to determine the
need for convenient ly located bulky v/aste drop points.  The
program cou]d be operated one Saturday per month for a
3-month tr ia l  per i .od to determine i ts sui tabi l i ty.  Drop boxes
woul.d be provided on the given day at five selected drop points
located on publ ic ly-owned land at faci l - i t ies such as sewage
treatment plants or public works yards in the urban centers of
the county. Each day would be advertised well in advance to
insure publ ic awareness of the campaign.

Pri,vate haulers providing drop box service would be in-
vited to participate by supplying drop boxes r,{ith rear-hinged
d.oors and hand trucks. In this manner, large r,vastes could be
placed in the drop box without the need for a drop-off  p lat form.
The program would be set up and monitored by the Heal-th Depart-
ment.  Each drop point  would be manned by County personneL,
pr ivate- industry labor,  or poss j -b1y volunteer labor to col l -ect
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a minimaf fee and insure that no putrescible wastes h/ere de-

posi ted. I t  shoul-d be required that refr igerator doors be

taken  o f f ,  f o r  sa fe ty ,  p r i o r  t o  depos i t .

The fee would have to be predetermined, high enough to

cover associated costs yet 1ow enough to encourage general

publ ic part ic ipat ion. During the pi lot  program, a quest ion-

nalre would be used to determine the distance the waste was

hauled, i - f  haul ing was a problem, i f  the program was sat is-

factory,  and the type of permanent faci l i ty desired in the

future. The counly should consider f inancing the in i t ia l

program i f  the pr ivate col lectors choose not to or i f  user

fees do not cover the cost of  the proqram-

Rrrrch r .hiyrni  r l . r  Residents in suburban areas have a di f -

f icul t  t ime disposing of  t ree l - in ibs,  prunings, and brush

wastes because there is only one disposal s i te ( in Hi l lsboro)

open to the publ ic accept ing these ! ' rastes. The si te charges

a high rate for brush wastes because they are di f f icul- t  to

compact and take up a signi f icant volume of the f i1 l .  Because

the rrzastes are not readi ly compact ible,  the colJ-ectors do not

ordinar i ly pick up these wastes wj- th compactor t rucks but

instead use an open-boa1y truck requir ing a separate tr ip to

the home. Col lect ion costs for th is type of wastes are high
(because of the special  t r ip) ,  and homeowners are reluctant

to use this servj-ce, The probfem wi l l  be compounded after

'January 1975 i^/hen no open burning wi l f  be al lowed.

Brush wastes, prunings, and smal l  t ree l - imbs (usuaf ly to

5- inch diameter)  can be economical ly reduced using a brush
r .h  i  nnar  rF l - r  6  r i ^ ,1 r+ \7 and each larger c i ty shoufd consider pro-

viding a sel f -support ing brush-chipping servj-ce to reduce the

volume of wastes, reduce open burning, and increase incent ive

of the homeowner to better maintain his yard. Brush chippers
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are al-ready owned by some publj-c agencies for park and road
mar-ntenance programs. Trai ler-mounted brush chippers are
usuaf ly towed behind a pickup truck. A container could be
mounted on the truck to t ransport  the chipped wastes i f  the
homeowner should nct wish to retain them for use.

The Clty of  Hi l lsboro began providing this service a
few years ago and reports that last  yearrs service cal ls
totaled over 200. Since this program began, open burnj-ng has
been signi f icant ly reduced. The ci ty charges a f lat  hour ly
rate with a $3.50 minimum service charge; most ca1ls require 5
to 10 minutes of  actual  work.  Most,  i f  not al l ,  residents
desire to keep the chipped waste for compost or mulch or for
landscaping. The charge has been calculated to cover fue1,
operat ing costs,  and ci ty labor to keep the program sel f
suff ic ient .

The program i f  ut i ] ized by the County and ci t ies would
have to be planned, publj-cly announced.. and advertised in the
.LocaL papers. Service caLls would have to be scheduled throuqh
the agency providing the service to promote ef f ic ient use of
equipment and personnel-. possibly a one- or two-week period

in the spring and the fall- could be ilesignated and advertised
accordj .ngly.  Ser ious considerat ion should be given to a
program of this nature before a total open burningt ban is in

effect .  The program should also be viewed as a recycl ing

benef i t  to the environment as i t  ut i l izes yet another waste
for a benef ic ial  purpose, potent ial ly reduces air  pol lut ion,

and conserves 1andf i1l  vol_ume.

f l l ic i t  oumping. The problem of i l l ic i t  durnping, ei ther

to avoid paying monthly col lect ion bi l1s or to protest the

fack of  convenient dumping locat ions, occurs in Washington

County as j .n others.  Enforcement of  ant j_- l i t ter ing and ant i -

dumping laws is lacking. A pubJ.ic information campaign would
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provide educat ion on the potent ial  hazards of  i l fegaf dumpingr
r c  v r o l  l  r q  l - h a  F l i n h +  i +  ^ - ^ , i " ^ 6 d! I f Y l I L r L y L v u q g g - .

Should the County consider this problem a signi f icant

one, i t  is  suggested that a program simi l -ar to the one detai led

in Sect ion 3 be used.



SECTIO}I  5

I\,IULT I -COUi.iTY

Junked and Abandoned Automobi les

Present Si tuat ion. I t  has been determined through inter-

v iews and guest ionnaires that the accumulat ion of  junked and
abandoned automobi les is one of the more pressing sol ic l  waste
problems in the study area. The problern is due part ly to
the high cost of  disposing of  a vehicle.  (Tor, i r ing charges
can  be  as  h igh  as  940  o r  950  fo r  ru raL  a reas .  )  I n  add i t i on ,
the system of complaints and publ ic hear ings to cause removal
of  junked vehicles from pr ivate property inhibi ts c i t izens
who would otherwise like to see the old automobil.es removed
from their  neighbors'  yards. Senate Bi l l  696, cal lecl  the

"Abandoned Vehicles Act,"  would provide sorne rel ief  in that
i t  i ' rould "Encourage the development of  procedures and oper-
at ional  techniques that wi l l  faci l i tate the expedit ious

removal of  abandoned vehicles from publ ic and pr ivate 1ands
The bi l l ,  which is current ly in the legis lature,

declares that abandoned vehicles are nuisances and el iminates
some of the restr ict ions on law enforcement aqencies in their
processing procedures.

Suqqfested Action. It is recommended that a comprehensive
program be ini t iated which wi l l  e l i rn inate many of the junked

and abandoned vehicles scattered throughout the study area.
The term "abandoned vehicles" as used here is intended to in-
clude only those vehicles lef t  stranded on pr ivate property
v, t i thout consent of  the property ouner.  To include vehicles
abandoned on publ ic property in the comprehensive plan would
involve many compl icat ions which would diminish the chances
for successfulJ.y organizing the program.

'senate 
Bi l l  686, Engrossed, Oregon Legislat ive Assenbly- l973

Regu la r  Sess ion .
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r t  shou ld  be  po in ted  ou t  t ha t  no  i n fo rma t ion  i s  ava i l . ab le
on  the  ac tua l  number  o f  j unked  veh ic les  on  p r i va le  p rope r t y .

I t  i s  nea r l y  i nposs ib l€ ,  t he re fo re ,  t o  de te rm ine  p rec i se l y
in  advance  the  magn i tude  o f  t he  p ro jec t .  I t  wou ld  p robab ly
a l " so  be  C i f f i cu l t  t o  execu te  the  pJ .an  i n  a l l  f ou r  coun t i es
s imu l taneous ly .  S ince  j unked  and  abandoned  veh ic les  cons t i -
tute perhaps the foremost sol id waste problem in Clackamas
Coun ty ,  i t  i s  sugges ted  tha t  such  a  pLan  be  i n i t i a ted  the re .
Upon complet ion of  the program, the remaining count ies would
have a base from which to plan their  respect ive programs.

The basic intent of  th is program would be to faci l i tate
the processing and removal of  the automobi les by combining
efforts of  several  agencies and industr ies,  thereby reducing
the cost of  removal to an absolute minimum. In order to
determine the feasibi l i - ty of  such a program, a prel iminary

invest igat ion was made and favorable response was demonstrated.
by aI l  part ies concerned. From these contacts,  a prel iminary
plan was developed which could be readi ly implemented and
would present a unique opportuni ty to many county residents
who have been unable to dispose of thej_r junked automobi les.

The procedure for implement ing. and operat ing the plan

would be as foLlows. publ ic announcement of  the plan would
be made through 1oca1 newspapers and televj .s ion as a publ ic
service. This would be done thro or three months in advance
of the actual  operat ion. Owners of  junked automobiLes would
be encouraged to not i fy the County Sol id Waste Department of
their  intent ion to have the vehicles removed. The distr ict
at torney coul ,d prepare release forms which, when signed by
the vehicle owner,  v. /ou1d author j_ze removal f rom pr ivate

Property and indemnify the County against c laims resul t ing
from the removal.  I t  could also be pointed out in the publ ic
informat ion phase that storage of o1d automobi les on pr ivate
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property could be determined to be a nuisance, empowering

the County to enforce i ts removaf;  a remind.er of  the increased

cost for that removal once the program has ended shouLd en-

courage the publ ic to part ic ipate in the program.

Once the County has determined the approximate number

and locat ions of  vehicles to be removed, i t  should then deter-

mine the number and locat ions of  col lect ion points where these

vehicles would be deposi ted. These col lect ion areas should

be located to minimize haul distances, but would depend largely

on avai l .able land for th is type of use. An ideal  locat ion

would be a natural ly screened abandoned gravel  pi t  or vacant

County property with sui table access to a main road. The

select ion of  a s i te must also account for possible storage

of vehicl-es to be deposi ted there for up to several  months,

depending on f inal  coordinat ion of  the plan and unforeseen

setbacks in schedul ing. Temporary use permits may be required

for use of the selected locat ions.

Most of  the expense for the operat ion could be involved

in towing the vehicles from their  exist ing locat ions to the

col lect ion centers.  For that reason, two al ternat ives were

invest igated to determine the possibi l i t ies of  reducing this

cost.  The f i rst  would be to contract wi th commercial  tohr ing

companies to part i -c ipate in the progran at a reduced per-

vehicle rate.  Several  towing outf i ts have expressed a wi l l ing-

ness to do so with an est imated reduct ion of .  I /4 to 1/3 of f

the regular rate (or $10 to $15 per automobi le) ,  wi th the

exact rate dependent on the haul distance and number of

vehicles handled.

Another approach would be to obtain the services of the

Oregon National Guard to tow the vehicles as a community

service. The Nat ional  Guard has indicated a wi l l inqness to
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part ic j .pate,  but i t  has not yet been determined v/hether the
Guard could handle the volume resul t ing from the program.

This is due part ly to the varying avai labi l i ty of  manpower
and the necessary schedul j -ng of  most projects on weekends.
The cuard also part ic ipates in sumrner f ie ld t raining exercises,
which l imits their  avai labi l i ty unt i l  about September.  I t
may be possible that combined efforts of  the Nat ional  cuard
and comnercial  towing companies could be implemenied, but
care must be taken to insure that conf l icts of  interest are
not at  stake when involving the Nat ional  Guard r . r i th a prof i t -
making operat ion. fn any case, the vehicle owners could be
encouraged. to tow the automobi les themselves to avoid whatever
nominal  charges that might ar ise from the program.

A short time prior to the commencement of the program,
a second ser ies of  pub]- ic not ices should be presented which
would inforrn the vehicle owners of  the locat ions of  col lect ion
centers and t imes and dates they would be open. Another
appeal should also be made for those peopJ.e not yet responding.

Once the vehicles have been deposi ted at  the col lect ion
centers,  the next step is to process them for salvaging.
This coul-d be accompl ished by pr ivate enterpr i .se operat ions
such as Masher,  fnc, ,  of  Medford, Oregon. Masher has several
units of equipment rrhich compress automobiles and stack them
on a truck for del ivery to a steel  processor.  Each uni t  can
process about 100 cars per day. This operat ion must be pre-
ceded by str ipping the vehicles of  seats,  r , rheeLs, batter ies,
and gas tanks. Representat ives of  Masher,  Inc. ,  have indi-
cated a wi l l ingness to part ic ipate in the program by agreeing
to of fer a smal1 pr ice for each car,  wi th the pr ice depending
on the voLume. (The usual procedure is to accept the car
l r i th no exchange of money, whereby a1l  prof i t  is  der ived from
the sale to the steel  processor.)  Drop boxes should be placed
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a t  t he  co l l ec t i on  cen te rs  to  co l l ec t  t he  s t r i pp ings  p r i o r

to "mashing. "  The drop boxes could be f inanced by the County
or by revenue generated by rernunerat ion received from part i -

c i pa t i ng  i ndus t r i es  fo r  t he  veh ic les .

After processing the vehicles,  the pr ivate operator rrould

haul them to an j .ndustry salvage operat ion such as Schnitzer

Industr ies of  Port land. I t  may be possible to receive further

subsidy for the program from that industry.  In i t ia l  indi-

cat ions are favorable,  but lhe actua] extent has not been

determined. Representat ives of  Schnitzer did indicate that

they can rnore easi ly accommodate the increased volumes dur ing

the summer months, when longer dayl ight hours are in ef fect .

I t  can be seen that,  $r i th the implementat ion of  such a
program, the costs to the vehicle owners could range from

nothing to a fract ion of  the ordi .nary costs.  part ic ipat ion

of the Nat ional  Guard would signi f icant ly reduce the cost.
I t  is suggested that th is program be conf ined to as short

a per iod as possible in order to keep a high-volume, stead.y

operat ion. I t  should also be accompl ished by late summer
or ear ly fal l  to avoid rains ancl  cold weather.  This would

coordinate l rel l  wi th operat ing plans of  Schnitzer and the
Nat ional  Guard. Once i t  has been completed, i t  is  possible

that the Nat i .onal  Guard could be retained to cont inue haul ino

vehicles on weekend.s as they accumulate.  This is bei_ng done
present ly in Jackson County,  Oregon, with a high ctegree of
success (1,500 automobi les in 2 years.  )  The procedure in-

volves ci t izens of  Jackson county request ing removal of  their
automobi les through the County Sol id Waste Department,  where

the requests are compi led and sent to the Nat ional  cuard Unit .

At present,  the uni t  cannot keep up with the number of  requests.
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^h^+ha7  ^ r ^5h , ,h  p ros ram was  conduc ted  i n  1966  i n  K lamath

Coun ty ,  Oregon ,  i n  wh ich  the  Coun ty  cha rged  $3 .50  pe r  ca r  f o r

removaJ  and  subs id i zed  the  rema in ing  cos t  (app rox ima te l y  $10 .50 )
Since then a program has been conducted every May, and in

l -970  ove r  2 ,500  veh ic les  were  removed  f rom tha t  coun ty .

From these examples i t  is c lear that such a program is

feasible.  Planning by the County should begin immediately

i f  a program is to be implemented by fal l  of  th is year.  Com-
pl icat ions in the t i t le c lear ing process are ant ic ipated and

should be resolved pr j -or to planning the remainder of  the

program.

Secondarv Mater ials

Present Si tuat ion. The reclamation and reuse of most

secondary mater ials is but a f ract ion of  the rnater ial  being

disposed of in the Port land area. This does not hold true,

however,  for newspaper.  Ne!^rspaper is,  in fact ,  the only

household waste being reclaimed in s igni f icant amounts.  I t

is est imated that the present saLvage rate of  newspaper is

approximately 40 to 45 percent for the four-county study area.

This is twice the nat ional  nehrspaper salvage rate of  22 percent

and even exceeds the 40 percent salvagie rate for the welL-
publ ic ized Madison, Wisconsin,  program which picks up ne\4ts-

paper weekly as part  of  the regular municipal  col lect ion service.

This local  high rate of  salvage is due to the very strong

export  market which purchases most of  the newspaper col lected.

The local  newspaper col lect ion system consists of  depots

and per iodic paper dr ives by organizat ions such as the Kiwanis,

Lions, Boy scouts,  and Volunteers of  America. On the basis

of prel iminary analysis and conversat ions with persons involved
v' / i th current newspaper col lect j .on ef forts,  i t  is  est imated
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that the present ef forts could be increased to as much as
70 percent through a system of per iodic horne co.Llect ion.
This would largely el iminate the 'hraste from one major con-

sumer cornmodity and al leviate to a smal l  degree the pressure
on the sol id was+-e disposal system. In addit ion, at  the
current market pr ice of  $20 per ton, th is would provide an

add i t i . ona l  annua l  j - ncome o f  $250 .000  fo r  t he  co l l ec t i nq  o r -
gani z at ions .

Suq:gested Act ion. I t  is suggested that the MSD Cit izens
Advisory Committee invest igate the feasibi l i ty of  distr ict-
wide home col lect ion of  newspapers and conduct a pi l .ot  project

to determine the publ ic response to and economic viabi l i ty
of  such a program.

In addit ion, the organizat ions present ly salvaging news-
papers should be encouraged to form a coordinating committee
to reduce dupl icat ion of  ef fort  and to insure that every area

is adeguatel-y served by a convenient drop-off  depot and per iodic
paper dr ives.

Goals and Scope of Pi l -ot  Project.  The purpose of the
pi lot  project is to determine: (1) i f  a per iodic home co1-
lect ion program would salvage signi f icant ly greater amounts

of newspaper,  (2,  l rhat the addit ional  costs of  such an inten-
sive col- lect ion ef fort  would be; and (3) i f  the increased
amount of  newspaper j .s worth the addit ional  ef fort .

The pi lot  project would be l imj- ted to an in i t ia l  study,
a canvass, a pickup of newspapers for a l imited durat ion

in a representat ive area, and. the f inal  report--s imi lar to
the Northeast Recycl ing pi lot  project2 except for newspapers
instead of cans and bott les.

z "Recyc l i ng :  
Can  f t  Be  Done?"  The

Recyc l i ng  P i l o t  P ro jec t ,  po r t l - and ,
Report  of  the Northeast
Oregon ,  June  1972 .
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Organ iza t i on  and  Re  spon  s ig i  ]  i l i es  o f  l i l o t  p rg jec t ,  I t
is  assumed that the Cit izens Advisory Committee would have
uLt imate responsibi l i ty for the project.  The CAC woul-d def ine
the  goa ls  and  c r i t e r i a  f o r  t he  p ro jec t  and  se lec t  t he  pa r t i -
c ipants to do the house-to-house canvass and the pickup.
The part ic ipants selected would be a volunteer organizat ion
such as the teague of Women Voters to conduct the canvass
and a char i table organizat ion such as the volunteers of
America or Kiwanis to do the actual  pickup of the newspaper.
The CAC would analyze the exist ing data and previous ef forts,
select the project area, and determine the durat ion of  the
project.  The volunteer canvassing organizat ion would prepare
the canvass plan, publ ic informat ion progran, pickup methods
and schedule,  and household informat ion leaf lets.  They would
then conduct the canvass and appoint  block captains. pr ior

to each pickup, news releases would be made ancl  the block
captains would contact and remind their  neighbors to set out
their  newspapers.  The char i table organizat ion wouLd provide
pickup trucks and m44p61,ysr to make the actuaL pickup and
arrange for a paper broker to purchase the newspapet and to
provlc le a van to be loaded within the pi lot  project area. At
the end of the project,  the volunteer canvassing organizat ion
woul-d make a post-project canvass of  the part ic ipants and
issue a report  wj- th analysis of  the resul ts and a recommenda-
tj.on to either discontinue or expand the program throughout
the metropol i tan area.

Analvsis of  publ ic Response. publ ic response is the key
to any home col lect ion system. The project should therefore
be designed to minimize inconvenience to the homeowner and
maximize his sense of part ic ipat ion in a worthwhi le project.
fn order to minimize inconvenience the program should be
l in i ted to newspapers because they are (1) relat ively uncon_
taminated, (2) accumulated regular ly in most homes,
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(3 )  no rma l l y  seg rega ted ,  f o lded  once ,  and  s tacked  separa te l y
from the rest of  the household garbage, (4) easi ly handled
by the homeowner and require no processing or packaging other
than a str ing around the bundle,  and (5) easi ly stored. This
should overcome most of  the problems experienced by the
Northeast Recycl ing pi lot  proj  ect .

The ease of part ic ipat ion wi1l  help produce a high rate
of response, but a sense of part ic ipat ion in a worthwhi le
conrnunity effort is probably the most important motivating
force. Publ ic mot ivat ion requires considerabl"e analysis but
should probably be based on the homeownerrs concern for his
community and his environment.  The block captain concept
should help inst i l l  a sense of community involvement.  The
knowledge that the revenue received wi l l  go to a char i table
organizat ion would be another posi t ive mot ivat ing force
especial ly as the char i tabre organizat ion wi l r  be direct lv
involved i .n the col lect ion,

Interference vr i th Other CofLect inq projects.  Interference
with current newspaper col lect ion projects should be held to
a minimum. The study area selected could be an area not
now regular ly served by a col lect ing organizat ion. preferablv
i t  would be an area that the part ic ipat ing col lect ing or_
ganizat ion for th is project is already serving br i th depots
and per iodic paper dr ives. This would give valuable infor_
mation on the increased eff ic iency of  a home col lect ion proqram,

The possible interference with sani tary service franchises
should be determined. In addi t ion, the cooperat ion or at
least acquiescence of the locaL sani tary service should be
el ic i ted ,
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Flarket Analysis.  The short- term market condit ions are

excel leht,  wi th current pr ices paid by some 1ocal users and

by brokers for overseas container van quant i t ies at  $20 per

ton. This condit ion should hold true for the lenqth of  the
n i  1 ^ +  h e ^ i ^ ^ !
! , r + v  r  t / ! v J  e e  L  '

The long-term markets are not so certain.  Whereas ap-

proximately 70 percent of  salvaged newspaper is exported, the

market is J,argely dependent on foreign demand. This depends

upon no interrupt ion to shipping and cont inuat ion of  the

present world-v/ ide f ibf ,e demand.

Schedul ing. Suff ic ient t ime must be al lowed for the
piLot project to operate at  a consistent level .  As a pre-

l iminary est imate i t  is  fe l t  that at  least 4 months and prefer-

ably 6 months would be suff ic ient.  Assuming that the pi lot

project is considered and adopted by mid-Ju1y and that one

month is required for organizat ion and mobi l izat ion, the

f i rst  pickup could be the middle of  September and the project

could be completed by December 1973 or February 1974.

Expansion of Pi lot  Project into Distr ict-wide Program.

The pi lot  project should lend i tsel f  readi ly to extension

thloughout.  the metropol i tan area. I t  would of  course be

necessary for the i l i f ferent ne$rspaper col fect ing groups to

coordinate their  ef forts and for each to take a di f ferent

area of re sponsibiJ.  i ty.  This would be desirable even i f  a

home collection system $ra s not adopted as it would reduce

dupl icat ion of  ef fort  and insure that areas not now adequately

served with depots would have a reasonably c lose depot for

drop-off  of  newspapers.

I f  no local  market could be found for the addit ional

ner,rspapers collected it would be neeessary to depend on the
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foreign market.  The col lect ion system rrould then have to
be f lexible enough to deal r / i th the subsequent f luctuat ions
in demand. When the demand is high the ent i re c i ty could be
served by home col l -ect ion servi .ce. When the market is
depressed, the eol lect ion ef fort  cou.Id be curtai led except
for per iodic dr ives and drop-off  depots which would provide
an  ou t j . e t  f o r  peop le  des i r i ng  to  recyc le .  The  l ower  co l l ec t i on
costs vrould probabl-y make i t '  economical  to operate the depots.
The resul t  would be considerable f luctuat ion in the quant i ty

of newspaper in the waste stream, but because newspapers
represent a smal" l  port ion of  the volume of the average house-
hold refuse, th is f luctuat ion should not have a maior ef fect
on the total  refuse volume.

Planning for Solid Waste Removal From Conrnercial Complexes

Planning, archi tectural  design, and construct ion phases
of new apartment and commercial  complexes are general ly

completed before any plan for the economical  and eff ic ient
col lect ion of  refuse is consj .dered. The resul t ing problems
can include highr ise apaltments with no garbage chutes,
inadequately s izeal  storage areas, or aleas for container
storage that are inaccessible to the col l -ectorrs vehicle.
These problems lead to publ ic dj_ssat isfact ion, improper
ut i l izat ion of  manpower and equipment,  and higher col lect ion

costs to the owner or occupant.

To insure economical  
'service 

to new apartment and com-
mercial  complexes, the refuse col lectox providing service
to the area should be consulted before f inal  plans have been
approved by the appropr iate City or County planning commission.

The City or County planning department should have the
responsibi l i ty of  inforrning the owner or i leveloper of  a

new compl,ex that he must consult  wi th the franchised col lector



in his area or with a designated - industry representat ive j -n

nonfranchised areas. Assurance should be made that an agree-
ment has been reached between the owner or developer and
indus t r y  on  the  l oca t i on ,  access ,  and  ove ra l , l  s i z i ng  o f  t he
containers to be used. Benef i ts to the orrner wi l l -  include
saf e,  economj.cal  serv. :-ce.

Because most bui ld ing plans or iginate with archj . tects,
DEQ could j .ncrease the ef fect iveness of  sol id waste planning
by hoJ-ding a seminar for al l  archi tects in the area on sol id
waste management in apartment and cornmercial complexes.

Cleanup of Li t ter Around Disposal Si tes

Our f ie ld invest igat ions of  disposal s i tes in the region
have revealed that scattered debris and windbloqrn l i t ter
around the si te per iphery and on immediate si te access roads
is a not iceable aesthet ic problem. This problem 1s of ten a
cause of publ ic opposi t ion to present and proposed landf i l ls .
Even a si te with daj , ly cover ing of  the working face cannot
be considered a sani tary landf i l I  and wi l l  not be recognized
by the p$I ic as such i f  uncovered debris can be seen around
the  s i t e .

One of the most benef ic ial  and low cost improvements to
al l  exist ing si tes wouLd be to c lean up this l i t ter  and debris
and inst i tute a l i t ter  control  program. f t  is suggested that
each landf i l l  operator use portable fencj .ng to reduce the
windblown l i t ter ,  require that alL open body trucks and
pickups be covered. upon enter ing the si te,  and per iodical ly
pol ice the inunediate si te access roads and si te per iphery for
1i- t ter .
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Many ci t izens do not know where author ized disposal s i tes
are located, and the telephone book does not have an easy or
comp le te  re fe rence  to  l and f i l I  l oca t i ons .  peop le  o f ten  ca l l
pub l i c  agenc ies  abou t  I oca t i ons ,  and  these  agenc ies  a re
frequent ly unable to help them.

I t  is suggested that a current l is t ing of  author ized
disposal s i tes be prepared by MSD and distr ibutei l  to the City
recorders of  each of the ci t ies in the region. The l ist ing
should include the name of each si te,  i ts locat ion, hours of
operat ion, type of refuse accepted. and a basic cost schedule.
The City of  Port land and each County should have special
telephone l ist ings for i l isposal  s i te informat ion.

A suggest ion coul i l  be made to paci f ic Northvrest Bel1 to
adopt a better reference system for Landf i l l  te lephone numbers.
Instead of one l ist ing under , 'Dunps, Rubbish" addi t ional
references should be made under landf i l l ,  sani tary landf i l l ,
and garbage dunp. The present l is t ing under "Dumps, Rubbish"
should be expanded to include the St.  Johns si te.

Stationary compactors are located at. many places in the
study area for compacting refuse prior to transportat ion to
a landfi l l  .  Many of these compactors are located in conunerciar
or rural areas that are ditect ly accessible to the public.
Some of these compactors have unlocked push-button controls
and feed hoppers that are easi ly accessible to inquisit ive
chi ldren, thus presenting the potential for a serious acci-
dent .



A voluntary program for instal l ing locks or key-operated

on-off  switches on exist ing compactors and on future compactor

i ns ta l l a t i ons  tha t  a re  access ib le  to  the  pub l i c  cou ld  be

staxted by MSD as an immediate step to solv ing the problem.

We suggest that compactor deaLers and refuse col lectors be

not i f ied by the MSD that aJ-L stat ionary compactors that

p resen t  an  acc iden t  po ten t i a l  (by  v i r t ue  o f  easy  access ib i l i t y

to on-off  controls and feed hoppers) should be equipped with

locks or key-operated on-off  switches. Many of the major

manufacturers of  stat ionary compactors provide key-opetated

controLs as opt ional  eguipment.

For a long-term solut ion to the problem MSD should pass

an ordinance requir ing locks or key-operated controls on

al l  stat ionary compactors present inq an accident potent ial .

The count ies should adopt s imi lar ordinances to cover those

areas outside of  the MSD iur isdict ion.
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