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6. SUPPLEMENTARY NOTES

1

6, AASTRACT

This report investigated four potential noise control approaches to
the contrel of noise from refuse cellection vehicles. These included;
(1) the potantial impact of a Tegislative.alternative requiring statiocnary
compactors for all new high-rise developments; {2) the effect of a collection
curfew; (3) the incorporation of noise into an annual inspection program
and {4) the impact of taking no local action and allowing federal regulations
to serve as the anly control. The incorporation of noise into an annual
refuse collection vehicle inspection program is, undoubtedly, the preferred
mechanism for control. It provides a mechanism for routine monitoring and
isolation of particularly noise vehicles. As this study was performed in
Prince George's County, Maryland, where high-rise development is minimal,
further consideration for the first alternative was nct given.
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Poreword

In October, 1976, the U.S. Environmental Protection Agency
contracted with the Metropolitan Washingten Couneil of Govern-
ments to develeop a plan to evaluate specific noise contrel strat-
agies in a major metrepolitan area. During the performance of
that contract, ataff froem COG and six of its area jurisdictions,
identified noise source targets for study and developed a series
of potential strategies for evaluation. The overall plan was then
pregsented to EPA for their consideration for funding of the im~

plementation phase.

The contract for the implementation phase of the study was
awarded in Septembeyx, 1977, Specific work elements included the
davelopment of two educational modules and the investigation of
control strategies for grain dryers, air ccnditianing/refrigeration
eguipment, minibikas and refuse collection vehicles. For each
spacific noise source to be studied, a jurisdiction within the met-
ropalitan Washington area was selected to work with COG in the in-

vestigation.

This ragort on the noise from refuse collection wvehicles is

ocne of a series describing each of the activities undertaken. The

format for each report details the strategies evaluated and assesges

the axperisnces encountered. E£ach is designed to provide guidance
for other state and local noise programs faced with similar noise
problems. Hence, amphasils is placed on the practical aspects of

atcempting to implement jnnovative approaches.




(]

re

.

g
[PRPPTRRUERIERE S S

This investigation of control strategies for refuse collec~
tion vehicles was completed by the noise staffs from the Directorate
of Environmental Health in Prince George's County, Maryland, and
thg Metropelitan Washington Council of Governments. A brief sum-~
mary of the Prince George's County overall noise program is presanted
in Appendix I. The four control strategles investigated were: (1)
the potential impact of a legislative alternative requiring station=~
ary compactors for all new highrise developments, (2) the effect
¢f a collection curfew, {3) the incorporation of noige into an annual
inspection program and (4) the impact of taking no local action and

allowing faderal regulations to serve as the only control.

The coentents of this report were prepared by the authors under
contragt with the 0O.S. Envirnnmentallprotection Agency. Therefore,
the opiniens, findings, conclusions and recommendations expressed
are not necessarily those of EPA. The mention of trade names or
coemmercial mapufacturers included herein does not conatitute an an-

dorszament Ly either EPA or the authors.
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I. Apalvsis of the Impact of Refuse Collection Moise in Frince
George's Countv:

Initially a survey of the fleet of refuse écllection vehicles
in Prince George's County was conducted. The data were gathered
from information f£iled with the Divisicn of Solid Waste and MNoise
Centxzol at the time of the 1977 annual inspection. It was found
thers were approximately 740 refuse collection vehicles coperating
in the County. Of these, 48.7% were rear packers; 35.8% were open
bed; 7.4% were roll-offs; 7.02% were front-end loaders and less
than 1% were either panel or side loaders. In terms of age, 4%
were ovar 20 years old; 17% were 10-20 years‘old and 82% were less

than 10 years old.

A raview of noise complaint.dat; indicated that in a peried
of approximately four years, complaints cencerning rafuse collec-
tion had constituted one of the mora frequent types of complaints.
Typically, these complaints had focused on collection practices
rather than vehicular ¢r compactor noise. In the few cages where
hours of operaticn had been a concern, staff had been succassful

in obtaining woluntary changes in schedule.

In the preparation of the Background Document for the propesed
noise emigssion regulations for refuse collection wvehicles, 2 formula

for the determination of Eguivalent Noiase Impact (ENI) was preasented.

ENI,6 =
+ (FIiJ(Pi)




data

waere

WHERE FIi = the fracticnal impact which is derived hy

AND (Pi)

.OS(Ldni.- 55)., MNote: ™o obtain L ; use

dnd,
Exhibit 5§ = e, p. § = 71 in the EPA document.

If Lan is less than 55, the FI is g,

the population in a particular land use
category. (In the case of Prince Gecrge's
County, this information was obtained from
Census Bureau Reporss and Cooperative Fore=

casting Data.}

Dased on the most currently available land use and population

for the County, it was determined that types of housing units

as fo%}ows:

Suburban Single Pamily Detached: 55.1%
Suburban Duplexes: 1.4
Urban Row Apartmants 2.5
Dense Urbkan Apaztments 36.4
Very Danse Urban Apartments 4.6

100%

Population by land use was then determined as follows:

Suburban Single Family Detached: 372,336
Suburban Duplexes: 9,546
Urban Row Apartments 17,122 ,
Dense Urban Apartments 245,800 i
Vary Dense Uzrbkan Apartments 3Q,696 }

[ 8]

o e ey e APas i e — T A N et




EEPITUERR

FEES

(L)

L)

Cew

-
a

LSO NI TR b Y im A Sk e e st s
. . . .

S PBTT 2 i

pbaer

‘Using the EPA document 550/9-77-204, Exhibit 5~C, Lan
values for Qptian 7, which correspends to the proposed federal

regulations, were obtained.

Land Ose Lan

Suburban Single Family Detached: 44,790
Suburban Duplexes: 50.679
Urban Row Apartments: F1.870
Dense Urban Apartments:‘ 70.36%
Vary Danse Urban Apartments: 74.679

Then the formulae PI, = {.05) (L -55) and ENI, = (FIL ) (P )
i dni i 171

were used to arrive at the number of persons currently experiencing

general annoyance from refuse collection vehiclesa in Prince George's

County, Maryland.

Land Use EE& EEEL
Suburban Single Pamily Detached: - 0 o
Subuxban Duplexes: 0 0
Urban Row Apartments: .3435 5,881.4
Denge Urban Apartments: . 76845 188,885.0
Very Dense Urban Apartments: ,98395 130,203.3

Total

Thus, it was determined that approximately 224,970 residents

ars presently experiencing general annoyance.

e e e ke B g kit = t1m i 1k apirem o ema e - % e 1 e 2 e e s - o itk o8 1P o B P

224,969.7 or 224,970




Ix. Analysis of the Potential Impact of a Legislative Alter-
native Recquiring Stationary Compactors for All New Eigh-
rise Davelonments:

One element of the study of noise from refuse collesction
vehicles was to explore the effect of legislation which would
require the use of stationary refuse compactors at highrise
apartment complexes in order to reduce the noise gensrated by
refuse collection vehicles equipped with compacting units. It
was anticipated that a reduction in neoise (both in terms of lev-
als and exposure} would reault from less frequent refuse collec~
tion vehicle &rips to the site. However, evaluation of this hy-
pothasis resulted in the detarmination that this approach was

not 'practical in Prince George's Counsy at this time.

Initially, letters were sent to four of the largest manufac-
turers of roafuse c¢ollection and précessing equipment in an effort
to obtain the names of the closest regional distributor of each
company's equipment., The four companies wera: (1} Metlain Indus-
tries, Inec., (2} Marathen Egquipment Company, (3) Heil Company and
(4) Dempstar Dumpster Systems., Marathon and Dempster responded
to thig initial contact and, of the twe, only Dempstar provided
us with the needed information. A copy ¢f the lettar and the one
response received is shown in Appendix II. The staff recaived a
reply which contained information on Dempster's full-line of staticnary
refuss compactors in tarms of everall c¢apacity, size and eests. Equip-
ment ratings for such things ag noise and energy consumption werxe not

avallable, therafore, 1t was deemed necessary to viailt a site wheze
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a2 Dempster stationary refuse compactor had been installed and was

in opération, thus, cobtaining noise meagsurement data firsthand.

Two Dempster "Wastepactor" stationary refuse compactors (Model
WP~157-D) had been installed by the University of Maryland in a
dormitory complex in College Park, Maryland., A staff member visited
the site and, accompanied by an employee of the University's De-
partment of General Services, made noise measurements of the equip-
ment in operation. Twe identical units were housed in two identical
trash reoms at each end of a large highrise dormitory {actually two
dorms linkad together by a2 common lebby). & trash chute £xom the
upper floors emptied directly into the compactor unit in each room.
The two rcoms had smeoth concrete floors and ceilings and ccncrate
block walls; the ceilings were about ten feet high. Both rooms

waere situated in tha basement of ground floor of the bhuilding,
adjacant to non-living spacas.;n each site and below bathrooms on

tha floor abovs.

Each unit was run through a';ompleta compacting cycle lasting
approximately 4-5.minutes, while four neise measuraments wera ra-
corded at diffarent locations in the room. The four measurements
wazre: (1) directly over the chute opening, (2) direetly over the
motor, (3) approximately aix fast to one side of the compactor
and (4) peak impact at the same lecation. For the £irst compactor,
ths four measuremants were: BSWEBA, 85 dsa, 79.dBA and 85 4BA,
reapactively. The second compactor measured: 85 4BA, 89 4BA, 77

dBaA and 85 dBA. The diffarences in measured sound lavels were

e e o 6. Rt 1 4T T
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due to subtle differences in location within the rooms of each
compactor. The compastor motor in the sacend roecm was located

in a "niche" in the wall which ¢reated a greater reverberant ef-
fect than if located closer to the middle of the room as the first
one was. Outside of the rooms, the sound was negligible and acous-

tical treatment within the rooms could have absorbed much of the

goeund.

The refuse is compacted into heavy-duty plastic bags, which aze
then cazted cut to the sqrvice‘entrance where they are loaded onto
the gollection vehicle. The compactors are run once a day about
11:00 a.m. and the truck arrives at noon. With this type of opera-
tien, no complaints have heen received f£rom residents of the dorm
about the stationary compactors, however, there have been complaints
about the ¢ollection vehicles which, occasicnally, must run their

truck=-mounted compactors at the site,

In talking with General Services perscnnel at the University
of Maryland, it was discovared that naise was not one of the fagtors
considarad in purchasing and installing the stationary refuse com-
pactors in the dormitcry. The primary considerations weare henefits
such as a raduction in per:an—hoﬁrs necassary to collect tha trash,
raduction in trash velume for stcorage purpeoses and a cleaner opera=
ticn. It i3 still necessary to collect the trash daily to aveid
problams with odors or vectors (rats, flies). Therefora, noise is
atill someawhat of a groblem due to the necassity for conventional
vieck-up andé hauling procedures operated in close proximity to the

building. Tha nature of the noise comelaints at the University
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followed the trend of complaints elsewhere in the County. That
ig, complaints focus on noise from collectors' conversations and
the handling of trash containers, rather, than from compactor noise

itself.

The Univergity representative stated that the cost of the
stationary refuse compactors was also an obvious consideration.
Cnce installed, the reduced operating costs were judged to more than
offset the burden of the initial capital outlay, which amounted
to over $£3,000 per unit, installed. The operational costs assoei-
ated with collection were reduced by approximately £ifty percent
after the installation of the compactors. This was cdue to the re-
duction in person-hours needed to collect the rafuse, and operate/ '
maintain the trash rooms. Disposal costs were not significantly
affacted gince the University collec£s the refuse in its own vehicles
and pays a $6.00 per ton tipping fee at the landfill. As previously

noted, daily collection and disposal is 3till necessary for hygiene

purposas.

In collecting its own refuse, the University is in a unigue
situatioen; private apartment complexes and condominiums must zrely
on commercial collestion. cCollectian fregquency would not be reduced
by compactor installation. These collection ratas vazy from place
to place within the County, Virtuvally all of the incorporated
municipalities, howaver, provide their own refuse ccllection services
and get their own rates., Municipal collection accounts for approxi-

mately cne~third of the total volume of trash collected in the County,

-



The other two-thirds is collected by commercial haulers which
are contracted by the County for this purpose. The rates average
SS.dO per month for back-door service and $5.00 per month for

curb servige. These are per household figures.

The stationary refuse ccmpactor concept 1s practical only
in highrise apartments or condominium buildings whic¢h are large
encugh to employ a trash chute system leading to a large trash
rcom in the basement or on the ground floor. Presently, in Prince
George's County, there are only three highrise dwellings with
500-1,000 oecupants, and seven with 300-500 occupants. Of thase
ten, four already use a stationary refuse compactor. In theory,
a legislative requirement for new construction cffers thé greatast
potential for tha development of this concept. Thers are presenély
only 2 few large highrises in the Coﬁnty and recent projectisns
for devalopment do not indicate a trend toward more highrises. In

fact, the trend is significantly toward increased single family

dwellings.

The procesgs involved in the developmenz of the legisglative
alternative is very laborious. sStaZff would first be required to
prepare a study which documents the need for the regqulation. Thean,
the regulaticn would be drafted and subjected to several levels of

internal raview with f£inal approval Eeleqated to the County Health

Qfficar. From the County Health Officer, the draft legislation

would ba forwarded for lagal raview,
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After this review, staff would, either, need to find an
interested council person to sponsor the proposed legislation,
or forward it to both the County Executive and the Chairman of
the Council. It would then become a bill introduced by eithef
the Executive or Legilslative Branch. After review by the EZco-
nomic Affairs Committee, all applicable departments would bhe
given an opportunity to comment. These departments would inglude:
Public Works, Econoemic, Park and Planning and Licenses and Permits.
The Bill would then go to the County Council where it would be
open for public comment as well. If passed, it would then be signed
by the Executive and become law. The time frame reguired ranges

from three months to several years.

The noise staff in Prince Georgg's‘County has been working
several years to develop a comprehengive noise ordinance to move
through the procedurs delineated above and it is still in the early
stages of intarnal review. An administrative decision has been
mada not to meve forward for at least anotier year. In all probabil-
iy, an aﬁtempt to introduce a legislative requirement for compactors
would further delay the progress cf the comprehensive ordinance.

Any advaerss publicity would have a significant 8et:imental effect
on the future of the ordinance. Moreover, given the facts that in=-
creasaed highrige development is not planned and noige complaints
focus on collection practices, which weuld not be altered by com-
pactor installation, the lagislative alternative would not result
in material noise reduction benefits. Conversely, in other areas
whera axtensive highrisa development is planned, there might be

merit in this approach.
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IIT. Analysis of the Effact of a Collection Curfew in the Countv:

Approximately one~third of the refuse collection vehicles are
owned hy incorporated municipalities. A survey of twenty-four of
the municipalities indicated that only four had earxly morning pick-
ups; the remainder initiated service at 7:00 a.m. None indicated

receiving ¢omplaints regarding the hours of pick-up.

The remaining twe-~thirds of the refuse collaction vehicles
are owned by private haulers contracted by the County. A survey
of thirty-seven of the haulers revealed that approximately twenty
percent had evening collecticns and one~half had early morning
éick-up services, however, the routings were generally such that
there was little impact on residential areas. In those few in-
stances whers noise c¢onmplaints have been raceived, the ncise staff
has been very successful in talking to the haulers and getting route

changes impleamentad.

The mechanism for the establishment of a curfew system in

the County is quite simple., It would be made a part of the Puhliq
Works contract because the County has the authority to specify col-
lectior times. There i3, however, no need to establish a curfaw
system in the County at this time. The noise staff has been pleased
with the voluntary cooperation of the haulers, recognizing that a
mandated curfew system has the potential to create more problems
than it solves. One concern is enforcasment since staff would be
needed at times when they aze not necessarily available; secondly,

the landf£ills are not lighted. Curfews would condense the operational

10




hours and require additional staffing to meet the increased usage
during availahle hours. Also, collaction personnel would probably
be inelined to work faster, enabling them to finish at their pra-
curfew hour. Faster work would, undoubtedly, tranalate inte in=-
craagsed slamming of dumpsters and trash cans which is already the
major source ¢f complaints. Another factor which could easily be
overlocked and which we discovered through ocur interviews was that
many people favor early collection hours beczuse family members

work and want to replace trash cans before departure.

e Although the curfew alternative is not viewed as a necassary
control mechanism in Prince Gecrge's County, other jurisdictions
may find it an effective control approach. In situations where
complaints foous on evening and early morning ¢ollection, it would
certainly be effective provided adequate staff were available for
enforcement, howaver, resistance from haulers should be anticipated,
Another jurisdietion in the metropolitan Washington area recently
encountered severe problems when the curfaw was enforced; haulers
in the jurisdietion refused to collect the refuse at any hour. If
a curfew is'deemed necessary, it should bhe limiﬁed to resgidential
areas and wallepublicized to the haulars pricr to any enforcement

actions. The adverse publicity associated with the strike did

listle to fostar the image of noise control programs in our azea.

1l
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IV. Exploration of Incorporation of Noise Into Annual Inspection

Prcgram:

on august 11, 1967, a Solid Waste Ordinance was adopted
by the Board of County Ceommissioners of Prince George's County.
The Ordinance requires that all refuse collecticn vehicles op~
erating in the County must be licensed by the Department of Public
Works., The vehicles may only be licensed if they pass an annual
inspection by the County Health Officer and are not found in

violation of the Ordinance at any time during the vear.

The annual inspection is conducted by the Directorate of
Envirenmental Health in the spring at the major sanitary landfills
in the County. Each driver is required to produce the vehicle's
regis&ration card, and to provide any other information required
to complete the inspection form. The form is shown in Appendix III.
Tha truck is then.thoroqghly inspected according to a specific

sat of regquirements which are as follows:

(1) Trucks must have a Maryland license plate. Tempo-
rarv Maryland platas are acgeptable. Trucks nmay

have other plates in addition to the Marvland plata,

{2) Open type trucks (stake bedy, dump, metal body) must
‘have a cover that completely covers the top and rear
opanings of the truck. The £it of the cover will be
checked. Tailgates must £it snugly. There must he

ne holas in the kody or hed.

12
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(3) Enclosed body tzucks {(packers, front-loaders and
.roll-offs) must not have any holes or leaks in the
body. Roll-off containers must have intact screens

or panels covering the rear opening.

(4) Drain plugs must be installed in the drainage hole

in the hopper of packer trucks,

(5) Thare must be no leakage of hydraulie fluid, moter

0il, or liguid from refuse onto the road.

(6) Trucks must have intact mufflers and exhaust pipes.
Trucks without mufflers or with holes in the muffler

or exhaust pipe will not pass.

Te investigate the feasibility of incorporating noise as an
element intc the annual ingpection progess, a pilot noise inspec-
tion program was daeveloped and tested in coniuncticn wigh =his

yaaz's inspecticen.

The program ccgsisted ¢f an on~site neise inspaction of ran-
domly selectad refuse collecticn vehicles, and utilized the recom-
mended methodolaogy contained in the proposed Noise Emission Standards
for Naw Truck-Mountsd Solid Waste Compacters, published by the U.S.
Environmental Protecticn Agancy on Auqﬁséxzs, 1377, “This methodeclogy
was followed ag closely as possible and evary attempt was made to

meat all of the necessax} conditions and requirements.

13




Through a preliminary statistical analysis, it was deter-
mined that 84 trucks should be tested in order to ensure a 95%
confidence lavel. Factors considered in the determinatien of _
the sample size included the total number of compactors in the fleet

" and compactor types. )

- In order to evaluate the nature of the refuse collectien

truck noise problem, a noise survay form was developed. Informa-

tion reguired included: age, type of compactor and truck, noise

maasurements, location and hours of operation of the truck. Most

of this information could not be recorded on the standaxd vehicle

' inspection forms used by the health officer. A sample survey form
is shown in Appendix IV along with a copy of the short letter which

was given to each driver before the truck was inspected for noise.

. The tast aite‘gggformed to the requirements of the proposed
regulations in mest respects though it was not ideal. It conaisted
of a paved pa:kidq lot adjacent to the landfill access read, how-
ever, the paved porticn was small and much of the inspection site
was unpaved, though flat. The required distance from truck to microphoml
was maintained by simply measuring it with a 23-foot long piece of |

string before each truck was tested.

The trucks to be testsd were randemly chosen by simply £flagging
them down on their return trip from the land£ill face. Hany were
testad for noise immedi;taly after being inapected for their "dump
tag" inasmuch as the rast aite was located dirpactly acress the road
from the area heing used o inspect the trucks. Care was takaen not

to test the same tzuck twice.
14
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The.actual noise testing was conducted using the test pro=-
cedure ocutlined in the proposed regulations. The compactors were
run through two complete cycles with the maximum sound level and
peak impacts recorded at four microphone lecations and the sound
level meters set for "fast response" and "A-weighting."” The one
exception to this occurred when the two readings differed by 2 4B,
and further readings were impossible to take Adue to factors which

will be discussed later.

Upon completian of the noiss measurement preogess, the four=-
lacation energy average for each of the two measurement data cat-
agories was computed accozding to the eguation set forth in the
proposed raegulations. It was determined through this process that
the median age for all of the truecks in the sample was four years,

while the madian sound level recorded was 82 &Ba,

out off a total of 84 trucks surveyed, 93 provided the minimum

data needed ta conduct the survey. Sixty-seven (67) trucks or 80.7%

of all the trucks surveyed ware louder than the 78 dBA standard pro-
posad for 1979, 0Of the 67 trucks found to be in excess of the pro-
posgad standard, 55.2% were rear packers, 32.8% were front-end loaders,
4.5% side packers, 6.0% roll-cffs, 1.5% cpen dump trucks. The latterx
twe catagories will not be affected by the proposed regulationa due
to the fact that they don't have compacting units, but these com-

prised 2 very small segment.

1s




= Table I shows the age of each compactor unit on each truck

found to be in excess of the proposed standard.

~ Type

Crogg=Tabulation of Age of Truck Tvoe

LA™ e
e

.
e T

Table I

.-~ —_

TR

Agé of Comractor in Yea:s

Cver Total

0=1 2-5 3-10 10 Trucks
Rear Packer 7 (19%) 20 (54.1%) 8 {(21.6%) {5.4%) 37
Front-End Loader 7 (31.8%) 8 (36.4%) 7 (31.8%) 22
Side Packer 0 1 (33.3%) 2 (66.7%) 3
. Roll=-0ff N/A 4
Open Dump Truck N/A 1
- Total Trucks 14 29 17 67

Table IT is a cross-tabulation of the percent of time the

L truck is in oparation between the hours of 10:00 p.m. and 7:00 a.nm.

e and the percent of time spent picking up non-residential garbage

for the 67 trucks in exceas of the proposed standard.

leaving a total of 63 trucks.

Table II

Due to insuf-

Crogs-Tabulation of Percant Non-Residential Operation
and Parsent Operation Between

D.M. AN

AL,

Percant Noneresidential Pick-up

ficient data, four samples had te be dropped from this analysis,

Parcant QOperation Be-~ Over Total

tween 10 vm & 7 am 0-10 10-28 25-50 50 Trucks
0=5 21 0 2 12 35
5=10 7 0 1 8 14
10-25 2 0 2 4 8
25=50 2 0 0 1 3
Qvezr S50 1 0 0 2 3
Total Trucks 33 0 5 25 a3

16




=

e ] K b o e

L w0

From this table it can be determined that of the total of
the 63 trucks in excess of the proposed standard, 33 (54%) of
them operate 3/4 of the time in residential areas. In this group
of 33, only three trucks (l0%) operate more than 25% of =he time
between the hours of 10 p.m. and 7 a.m,, which indicates that in
regidential areas, the problem of odd hours of operation is not

gsarious.

In conducting the pilet noise inspection program in conjunction
with the annual refuse collection vehicle inspection, a number of
problems ware encountered in attempting to apply the proposed reg-
ulaticna. Many of these problems may prove to he ceommon to any
jurisdiction which endeavors to enforce the regulations, if and when

they are approved.

The most difficult problem was securing the necessary instruments
and personnael. Prince George's County owns one Type I sound leval
meter, therefore, three more wers borrowed from a vender, the Mary-
land State Police and EPA, through the Council of Gowvernments. A
barometar, tachomater and anemometer proved to be unobtainable. A
simple and inaccurate wind guage was used but the barcmetric pres-

sura was not considered in the analysis.

In tarms of personnal, singe the County has only two gtafsf
members who work part~time in noise, it was imperative that personnel
be "borrowed' from other divisions in the Directorate of Environmental
Health to assist in conducting the noise tests. Each one had to he

rainad in the use of a Type I sound level meter. Inasmuch as the

17
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pilot noise inspection program required several days to complete,
enough staff had tc be recruited so that no one person would be
at the landfill every day. This was a difficult task and it was
made even more complicated by the weather. oOut of the original
£ive days' scheduled, two were rained cut, leaving only three to
finish the pilet nolse inspection program. Time constraints were

now imposed on the program as well.

The test procedurse was also hampered by other factors. It

was difficult to maintain a 50-foot clear distance behind at least
one of the microphones due to an encroachment of other activities
inko the space. A3 a result of the proximity of the landfill accass
and and the landfill itgelf to the test site, the sound lavels
produced by the test compactor were not alwavs 10 dB greater than
the background level produced by other trucks and equipment. Some
accuracy in measurament was sacrificed for two other reasons: (1)
in most cases, the operator had to stand hetween the truck and the
microphones in order o oﬁerate the compacter, theraby creating a

reflecting surface, and (2) there were chservers within two feet

of evary meter, especially the two that were hand held.

The time gonstraints mentioned above affected the way in which
the testing was conducted in that there was no time for taking exiza
maeasuraments in the evant of too much background neoise, too much
wind, or mora than a 2 d8 difference betwaen the two sets of mea-
suramants for each truck. The staff had no authority to s+op trucks
and subject them to the noise test, thus participation was voluntary.

Most of the truck drivers were anxicus te complete thair routes and

18

A A Pl it B 2= 0



T 1 | S RS MR e Rl Pl S P R

TR LG e R o s e e s« L _

quit for the day. This made them reluctant to cooperate with

the staff and at times there were definite communication gaps ?e-
tween the drivers and the staff. Though the driver's read the
letter, discussing the program, most of them simply had neo idea

what was happening; there were a few instances of open hostility.

In follow-up activities after the pilot inspection program,
the noise staff initiated perscnal discussions with owners of all
trucks who participated in the pilot inspection program., There
waere approximately 35 companies associated with the 80 trucks. The
purpose cof these discussions was to provide information about the
proposed fedaeral regulations, to obtain ‘route data and to suggeast

maintenance/collection practices which would reduce noise.

In some instancea, it was not pqssible to obtain specific
route data. In cther casea; secondary sourges were used when the
original data provided seemed unreliable. This was a very time-
consuming process. Staff then researched zoning along the routes and
provided suggesations regarding the use of quieter trucks along
the residentially 2oned routes. In addition, information regarding

maintenance was offered.

The pilot inspaction program resulted in national news covarage

and sgseveral inguiries f£for results of the atudy.

A local jurisdiction may wish to censider conducting a pilot

noise inspaction program similar to what has been described in Prince

19




George's County. A series of suggasted steps to be incorporated

.d into the planning process, which will aid in the organization

- and implementation of the project, are listed below:

~ (1)

{2)

(2)

(4)

A i o

Become familiar with the proposed regulaticns
{Noise Emission Standards for Truck-Mountaed Solid
Waste Compactors), and associated nolse testing

methodolagy:

Determine the feasibility of undertaking this
project given available resources, and tﬁe like~

lihood of obtaining more rescurces;

Select the time and place for the pilot noige
inspection program, paying particular attention

to the location., It is preferable to select 3

site which is paved (at least 125 feet acrosa in
any direction), as level as poasible and £rae of
any obstructions such as poles, signs, rocks, gravel

and walls;

Secure tha necessary personnel and instrumentation
wall in advance. Thiz is imporxtant in ifurdadicticns
with small noisa control staffs and little oxr no
instrumentation. It may be nacsssary to borrow the
requirad instrumentation from various scurces and

conduct a training session in the use of the instruments

20
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(5)

{6)

g 4 e AL A TS 1 imn LR A T

for personnel whe may not be familiar with their
use. The most important pieces of equipment are:
(1} four, Type I sound level meter sets with de=-
tachable microphones, (2) tripeds and (3) extra
cabla. The Type I meters must meet the reguire-
ments of, and be certified hy, the American Mational
Standards Institute (ANSI), It is helpful if the

maters are equipped with a "max hold" capability:

Perform a statistical analysis to determine the
number of collection vehicles it will be necessary
to test (and the diffarent types of vehieles) in
order to achieve a gertain confidence level in the

rasults; and

Contact the refuse collection companies in advance
to encourage their participation and cooperation.
Assure the collectors that you are not trying to
"ahaft" them in some way, an idea which may lead

to an unhealthy climate.

Finally, a local jurisdiction may wish to cenduct an atti-
tudinal suzvey to determine whether noilse from refuse collection
vahiclas is considered a problem in the area, and whether the lo-

cal citizenry want te see zomething done about it.

2l
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- T™e nolse staff interviewed residents whose homes were in

close proximity to collection points Ifor trucks owned by the
- County Board of Education. When no one in adjacent homes was
available, the staff noted observations regarding possible prob-
lems.

el
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v. Egglo:aticn of Probahle Impact of Taking no Logal Action
an oWilng edara agu ation to arve as nLy ONLrXol

Ewvaluation of this alternative was approached in two different

ways. Pirst, the data available on the entire fleet of refuse col-
lection vehicles in the County was used for prediction purposes.
Then, the more recent data compiled in the pilot noise inspection

survey conducted in May was analyzed.

In the total fleet, there are approximately 740 refuse col-
lection wvehicles. The average age of the vehicles was 5.7 t 3.3
years. At the time the data were collected, the average year of
make was 1370. 1If all trucks are replaced when the average age is
achieved, then 5.7 yeaéa aftar the regulations go into effect (late
1984), all compactor-trucks should be post=regulation, gquieter trucks.
Taking into account deviation from the standard lifespan (unrae-
placed equi;ﬁbnt which is older than average), it can be said that
with 67.5% confidence, all trucks will be replaced by guieter ones
by 1988, with 95% confidence, all txzucks will be replaced by 1991,
and with 983 confidence, all trucks will he replaced by 1995, always
assuming th;t the average age or lifespan remains constant at 5.7

bl PR years.

Since the data collected during the pilot noise inspection
program was more currant and complete, projections were also cal-
culated from tHis information. Compactor age and truck age correlated
wall enocugh to assume that they are typically replaced as a unit in
the County. The average age of vehicles in this sample was 4.3 :

2.6 ymars, and the average model vear was 1974. If all trucks are

23
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replaced when the average age is achieved, then 4.3 vears after
the regulations go into effect (mid=-1982), all compactor~trucks
should have been replaced by post-regulation, gquieter trucks.
Taking into account deviation from the standard lifespan (replaced
equipment which is older than average), it can be said with 67.5%
confidenca that all trucks will be replaced by guieter onés by
1986, with 953 confidence that they will be replaced by mid-l1%88,
and with 98% confidence that they will be replaced by 1%91. This
concurs with ap assumption made in the background document for
truck-mountad solid waste compactor nolse emission standards (EPA

550/9=77=204, p. viii), that there will be 100% turnover of trucks

by 13991,

In the bhackground document for E?A's proposed regulations, a
formula is provided for the calculation of Equivalent Noise Impact
(ENI). fThe calculation of ENI is explained in Section I of this
report. It provides a mechanism for predicting the number of per-
sons who experience general annoyance from truck-mounted compacter
noeise. Using the formula, it was estimated that épproximataly

224,970 persons in Prince George's County currently experience genaral

annoyance.

Using population projections for the County in 1991 and assuming
a similar mix of residence types, the ENI was calculated for that
year when a 100% new £leer of quieted trucks is anticipated. Even
with a projected pepulation incraase of approximately 160,000 per=
sons, the ENI is reduced from the current level of 224,970 to 181,776

persons axperiencing general annovance in 1991, Thus, it appears
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that a significant decrease in general anngyance can be antici=-
pated if the County tock no direct action and allewed the federal

regulations to gerve as the only control mechanism.

However, our experiences and observations during the com-
plation of this gtudy clearly indicate the need for local govern-
ment participation as well. To maximize the benefit of gquieter,
new collectisn vehicles, a mechanism for assuring continued main-
tenances of the collection vehicles and quiet collectien practices
ig needed. The local gove:nment'noise enforcement program must

have the rescurces and personnel to provide this vital monitoring

‘function.
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VI. Summary and Conclusions:

© This investigation of approaches to the control of noise
from refuse collection vehicles was a cooperative study by the
Division of Solid Waste and Noige Control in Prince George's County
and the Metrgpolitan Washington Council of Governments. The study
was funded by the U.S. Environmental Protection Agency, Office

of Noisze Abatement and Control.

During the investigation, several potential noise control
mechanisms were examined. These included: (1) the potential im-
pact of a legislative alternative requiring statilonary compactors
for all new highrise developments, (2) the affect of a collection
cur?ew, (3) the incorporation of noise intoc an annual inspection
pragram and (4) the impact of takinq:no lecal action and allowing
federal ragulations to serve as the only contrpl. The pu:éoses of
the study were twofold. First, to explore the p&tential of the
control techniques in a large metropelitan jurisdiction and, secondly,
o davelop a document which would assist other jurisdictions in

svaluating the control strategies, based on their local conditions.

The eétabliahment of a2 lagislative requirement for uge of
stationary compactors in all highrise developments was not found
to be 2 practical appreach te noise contrel in Prince Gecrge's County.
Although there are economic and health benefits to the usa of station-
ary compactors, conventional collection is still required. ZIn Prince
Gaorge's County, it i3 the collection activities which result in

noizse complaints, Moreover, examination of planned future development
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for the County zevealed that highrise develooment is to be minimal,
In other jurisdictions where extensive highrise develcpment is
anticipated, further consideration of this alternative might be .

warranted.

In terms of a collection curfew, a survey of haulers indicated
that even though evening and early morning pick-up services were
provided, the routings were such that there was little impact on
regidential areas. Moreover, in the few instances of complaints,
haulers were most cooperative in making voluntary schedule adjust-~
ments. In areas where voluntary adjustments cannot be aqgésved,

a curfew obviously has potential. 1In jurisdictions where refuse
collection is either handled by vehicles owned by the municipality
or contractad by the jurisdiction, lmplementation of a cﬁrfew ia
quite simple. .The pptential problemé are enforpement pfactices
which are equitable and impeosing uniform, unnecesgsary constraints
en all haslers. Thus, jurisdictioné are encouraged to explore vol-

untary schedule changes before impesing a mandated curfew.

0f the four alternatives axplored, the incorperation of noise
into an annual inspection program is, undoubtedly, the preferred
mechanism for control. Although it is somewhat labor intensive,
it provides a mechanism for routine monitoring and isolation of
particularly noisy vehicles. It also is a perfect compliment to the

propesed faderal regulations. Tha licenge issued at the time of

.annual inspaction can be revoked at any time of the year if the

vahicle i3 found in vioclation. Most jurisdictions already have some



- form of inspection program for refuse cocllection vehicles, thus,

w noisae can be incorporated relatively easy. It also is an ideal

f‘ time to encourage use of quileter collection vehicles in residential
= areas and to remind haulers of the importance of quiet e¢cllection

: practices.

: The final alternative, allowinag proposed federal regulations

- to serve as the only control, would in time reduce general annoyance.
L However, the investigators have concluded that local contrel,

" through inspection and menitoring, must be continued for maximum

- benefit.
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