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Foreword

In Cctober, 1876, the U.S. Environmental Protection Agency
{EPA) contracted with the Metropolitan Washington Council of Gov-
ernments (COG) to develop a plan to evaluate specific noise con-
trol strategles in a major metropolitan area., During the perfor-
mance of that contract, staff from COG and six of its area juris=-
dictions, identified noise scurce targets for study and developed
a series of potential strategles for evaluation. The overall plan
was then presented to EPA for their consideration for funding of

the implamentation phase.

The contract for the implementation phase of the study was
awarded in September, 1977. Specific work elements included the

devalopment of two educatienal modulas and the investigation of

contrel strategies for grain:dryers, alr conditioning and refrigexa-

tion ‘units, minibikes and refuse collection vehicles. For aach
specific noise source to be studed, a jurisdiction within the
metropolitan Washington area was selected to work with COG in the

investigation.

This report on the noise from air conditioning and refzigera-
tion units is one of a series describing each of the activitias .
undarstaken. The format for each report details the strategies
avaluated and assesses the éxperiences encountered. Sach is designed

to provide guidance for other state and local neise programs faced
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with similar noise problems. Hence, emphasis is placed on the

practical aspects of attempting te implement inncovative approaches.

The investiéation of noise from air conditioning and refrigera-
tion condensing units in tha State of Maryland was completed by
the Environmental Health Administration's Division of Noise Contrel
staff under subcontract to the Metfopolitan Washington Council of
chernmenéa. A summary of the State of Maryland's noise contrel
program is prasented in Appendix 1., The elements of the air con-
ditioning and rafrigeration condensing units raport ianclude: (1)
sample selection, (2) noise measursment survey, (3) implementation
of aggressive abatement procedures, (4) development and use of a
seraening graph for determining acceptibility of sound ratad cutdocr
unitary equipment, (35} iqccrporation of noise control considerations
into The Division of Feoeod Control, (6) exploration of an operational

curfaw, and (7) development 6f an incentive/information program.

ii
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Introduction

Air conditiorning and/or refrigeration condensing units are
typically located wherever shopping centers, supermarkets and of-
fice buildings are found. Air conditioning and refrigeration con-
densing units are used primarily to provide comforatble space con-
ditions for thé occupants of a bullding or to refrigerate food
products for safe storage. For either purpose, the operation of

the condensing unit is essentially identical.

The noise problem is invariably caused by the aire-coecled

condensing unit which consists of refrigerant condensing coils, a

~fan or fans to forca air through the ¢oils, a compressor and con-

trol eircuityry. These items are normally assembled togather in a
singie package which is suitable for installation on a roof or

-
.

on a pad on the ground.

The nolse emitted by a condensing unit is largely.caused
by the fan and the movement of air through the coils although the
comprasser gan be a contributing Zactor., The condensing unit is
usually located at the rear of a commercial establishment for rea-
sons of service, aesthetics and noise. Typical noise lievels mea-
suraed at 20 feet from the unit are sometimes as high as 70 dBA.
It i3 customary to locaﬁe stores to the rear of shopping centers
with parking to the front and sides. This practice can create
problems in areas where the shopping center or other commercial

property is situated adjacant to residential preparty.
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Report of Investigations and Findings

In this section, each of the noise control alternatives,
for commercial air conditioner system noise which were inves-
tigated, is described. In the discussion of each phase of the
study information which may be of assistance to other state and
local noise control officials, faced with similar problems is

presented.

Sample Selection and Neoise Meagsurement Data

Inagmuch as the resourcas available for the completion of
this study were somewhat limited, the authors were anxiQus o
identify a sample situation from which maximum benefit could be
derived., It was observed that shopping centeés are freguently
located in areas where noise £from the condensing units impact res-
idential properties., Fursther review of the noise complaint re-
cords showed a number of complaints resulting from these sitnations,
Thus, it was determined this study would focus on commercial airx
sonditioning and refriggration condensing units located in shopping
canter araas. No attempt was made to delineate a specific size

unit f£or study, however, major concern was given to location and

impact on residentlal property.

ta
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During the sample identification pericd, Marvland's noise
contrcl program had become the Division of Noise Control within
the Bureau of Food and Drug Control; This bureau is responsible
for both review of plans for all £uture food service installaticns
and periodic inspecticons of existing facilities. It, therefore,
became ocbvious that concentration of this study on condensing
units, associated with food service installaticns, would be ideal
hecause of the potential for the ultimate incorporation of noise

as an element in the plan review and inspection process.

In order to obtain baseline information about the extent of
the impact of commercial air conditioner system noise on residential
property, noise measurements were taken at 40 sites. The measure-
ment sites ware selected in a randem manner, except that it was
considered preferable to select a siﬁe where noise was caused pri-
marily by "a single condensing unit.’ At géch site, a sketch Ap-
pendix 2. was prepared to show the location of buildings, the con=-
densing unit and other items of interast. Pictures of some of

the typical situations are shown in Appendix 3. The local zoning

office was contacted to get the zZoning status of the involved prop-~

.

arties.

The procedura at each measurement site was to walk along
tha property line and mark the observed sound pressure levels on
the location sketch. The wind speed was measured occasioconally to
assure that it was not higher than 15 mph and would not interfers

with tha measurements. Sound level meters that were used for this
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survey included the Bruel & Xjaer 2209, GenRad 1%33 and the
GenRad 1981lB. All of these meters are Type I pracision instru-
ments. The sound level meter was calibrated prior to and follow-

ing each set of measurements,

Site locations and the results of the survey are shown in
Appendix 2. Examination of the location sketches and associated
sound pfessure levels provides a baseline impression of the typical
impact of the air conditioning systems on adjacent residential prop-

erties.

Figqure 1 is a cumulative percentage distribution of the max-~
imum sound pressure level observed at the property line for all the
measurament sites. ‘This figure shows that only 12% of the survey
locations are in violation of the 65 dBA currently allowable during
daytiﬁé hours in a residential area in the State of Marﬁland. How~
ever, 68% of the survey locations would be in vielation of the
55 dBA currently allowable during nighttime hours in a residential

area 1f they were, in fact, in operation.

From this measurement sample, it appears that commergial air
conditioning systems are not likely to be in viclation of existing
Maryland daytime noise regulations but that a sericus nighttime
proklem is occurring. However, many localities have more stringent
daytima requlations. In these cases, violations are guite likely.
Tor Maryland, the implication.of these £indings i1is that an aggressive
program in the night hours i3 necassary, particularly, in situations

where rasidential areas are impactad.
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Abatement Procedures:
Citing of Violators/Control Technicues

This study represented the initiation of an aggressive
approach to the control of noise from condensing units in the
State of Maryland, Maryland noise regulations, in a residential
area, presently allew 65 dBA during daytime hours and 55 dBa
during nighttime hours. At the sampling locations, measured
noise levels in excess of these limits were aevaluated to deter-
mine that the particular condensing unit under study was indeed
the primary, if not sole, contributor to the measured levels.
Personnel at the facility were verbally informed at those locations
where a viclation was observed or would occur if the condensing
unit were operated at night. Written notification, the first formal
step in the abatement process, followed. Tpis notification in-
cludes a certified letter and standard form, "Raport of Observation
of Viclation," (Appendix 4) which notifies the owner of the facility
of the nature and axtent of the violation, and propocses a general
abatement timetable for corractive action or establishes a date

on or before which such a timetable is %o be submitted.

Careful attention is required during the previously described
process bacausae of the language of the Environmental Noise Act of
1974, which specifically requirss that violators be given a "rea-
donabla" period of time to comply prior to instituting legal action;
and that violations be established as "willful." The time allowed

for corrective action is determined by the judgment of the noise
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control personnel with or without ohtaining third party (con=-

sultant) evaluation of the situatiecn.

Establishing a willful

violation is accomplished by the certified letter which estab-

lishes a time periocé for either correction or the submittal of

an abatement plan beyond which any continuing violation will he

considered willful in nature and subjeét to the penalty provisions

of the Act.

Alternatives exist for the procedurs beyond the astablish-

ment of a willful vielation.

The principal ones are the adminis-

trative order, the formal plan for compliance and the wvariance.

The administrative order may be issued by the Director, Envircnmen-

tal Health Administration or by the Secretary, Department of Health

and Mental Hygiene as the case dictates.

This order directs the

violator to take specific action during a given time pericd, or

toe face prosecution and/or penalty.

The Plan for'Compliance (PFC) is a lagally bindiné agreament

between the exacutive(s) of a facility in vioclation of noise requ-

»

lations and the department in which specific abatement actions are

prescribed over a period of time in order to spread the costs of

compliance over several months.

may wzesult in immediate legal

The PFC exists primarily
the variance procedure axists

state~of~thae=art solutions do

action.

Default in the Eerms of the PFC

to eage costs of modifications; whereas,

for situwations for which practical,

not currently exist.

The applicant
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for a variance must advertise for a public hearing, declare his
reasons why control is impractical, and agree to take action

as technolegy becomes available. Variances are granted by the
Secretary and are renewable if necassary upon presentation of
documented evidence in support of such action. In oxder to pro-
vide suggestions for possihle approaékes t5 reducing noise from the
condensing units, the authors collected information to assist

those perscons cited for viclation. As previcusly discussed, the
noise emitted by a condensin& unit is largely caused by the fan

and the movement of air through the coils., Sometimes the compressor
ig a contributing factor. Approaches to the problem ;nclude: (1)
enclosures or modifications to the unit, (2) replacement with a
guieter unit, (3) modifications of the transmission path through

barriers or relocation, and (4) operdtional curfews. In some cases,

a combination of these approaches is necessary.

Reduction of condensing unit noise by the scurce modification
technigue typically inveolves either an enclosure or replacement of
the existing unit with a quieter one. The replacement approach,
though highly effective, tends to be unsatisfactory in terms of
the cost involved, It should, howaver, be considered since modifica-
tion or relocation costs are sometimes quite expensive toco. In
these situations, the practicality of expenditures related to mod-
ifying an older unit versus replacement of the unit should be

carafully considered.
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The Environmental Protection Agency, Region X, noise pro-
gram performed a study to determine methods of reducing the noise
impact of residential heat pumps&f From this study, it was found
that plywood enclosures, lined with acoustically absorbent ma£e~
rial, could result in attenuations of up to 15 4dBA. _The design
of an enclosure of this type must be carefully planned ensuring
that sufficient cooling air is available to the condensing unit.
Also, consideration must be given to the fact that sound radiation

from the® enclosed condensing unit may be highly directional.

Another option available for condensing unit noise control
is modifications to the transmission path. This can be achieved
through either inereasing the length of the path or blocking the
transmission of acoustic energy along thé source=~receptor path.
Relocation of thé condensing unit can provide an approximate 6 dB
noise reduction with each doubling of the source-receptor path
distance. An observation made during this study is that units are —-
frequently located on rocf tops in shopping center arsas. In.sav-
eral cases, this location was most unfortunate. Mdany shepping
canters ara con3tructed at a lower elevation than the adjacent
rasidgntial areas. In these situations, relocation of the condensing
units to ground level would provide a natural barrier between the
unit and the impacted residences. A barrier constructed to block
the transmission of the acoustic energy is limited in performanca
only by its overall dimensions. Practical sizes can be expected to

yield a 5 t2 10 dB reduction in noise levels.
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The practicality of an operaticonal qurfew as a control
technique is discussed in the next section of this paper. Later
in’the paper, a brochure which was develoﬁed to assist owners

in evaluating control techniques is presentad.

Exploration of the Implementation of Operational Use Curfews:

Administratively, an operating curfew for air conditioning
equipment that emits noise levels which infringe on nearby resi-
dential property could be implemented gquickly to bring needed re-
lief to affected persons. It would be completely affective and
would not require any capital expenditures con the part of the
alr conditiconing eguipment owner to come into compliance with the
State noise regulations. Nighttime surveillance and noise measurs-
ments would not geﬁeraliy have to be conducted by noise control
personnel unless a complaint had been received. In some situations,
a curiew iz probably the only practical solution for tﬁose locations
that. cannot cemply with the noise regulations even after oﬁher’con-
trol measures, such as a barrier, have been employed. 1In a recent
case, the barrier and curfew approach were combined to solve the ndise
problem. However, there are many factors which ﬁust be considered

in assessing the overall practicality of a curfew.

To obtain accurate and current information about the effecet
of a nighttime curfew on air conditioning system performance and

economicg, four electric utility suppliers, two equipment manufacturers

10
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and the Air Conditioning and Refrigeration Institute were con-
tacted by mail. Sample letters are shown in Appendix 5. This
approach was used because it would vield accurate and ¢urrent in-
formation- about condensing unit operating costs when nighttime
shutdown occurs. The replies that were received from four companies
are displayed in Appendix 6. Ceompanies were firsﬁ asked whether
there would be savings of energy and money obtainad through the
application of nighttime reduced ¢oeoling effect or shutdown. A
potential energy savings was of particular interest due to current
céncern about energy consumption. Obviocusly, savings of meney,
which could be the result of use of less energy, would be a strong
incentive for an owner to shut his air conditioning equipment of£
at night as a means cof complying with the noise regulations. Con-

versely, operating cost penalty, if it were less than the cost

of other control strategies, could be'accaptable i£ energy consump-

tion did not increase. Respondents generally agreed that nighttime
shutdown or reduced cooling effect saved energy. cheéer, all in=-
dicated there were many factors involved i; such a statement. With
respect to whether or not money could ke saved, no single answer
could be given, The reason being that the economic effect would

be dependent on whether the agquipment adds to thé demand peak in
the utility electrical charges while operating to cool the building

for the next day's use. Electric sarvice rate schadules are shown

in Appendix 7.
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Another gquestion explored was whether there were building
types for which nighttime shutdown or reduced cooling effect were
not practical. The answer was that building usage patterns were
the only major consideration. This factor indicates that continuous
operation is preferable for any building with more than one work
shift or any bhuilding that has high ventilation requirements such

as a bowling alley.

In response to how much savings could be expected through
nighttime shutdown, or reduced cooling effect, the companies in=-
dicated that a detailed analysis of a building's load profile, usage
pattern and local rate structure was necessary. One utility company
indicated that manufacturers have computer models under develcpment

te answer this gquestion. Other statements by the respondents were:

1. Nightti@e shutdown or setback of air conditioning
systems should not be done if the weather forecast for
the following day is for an extremely hot daylbecausa
unsatisfactc;y space conditions during the occupied
pericd could result.

2. In some cases, the air conditioning system is sized close
to or somewhat less than the calculatedlheat gain. 3In
these cases, shutting down the system at night could be
unsatisfactory becausea the system might not be able to
handle the “cool-down" load prior to the time the build-
ing is to be cccupied.

3. Reduced c¢ooling effect can increase the amount of energy

that some systems use. An example is5 a terminal reheat

1z
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system. In this case, when the thermostat is set

"up" from normal énd a cooling load reduction occurs

due to the building being vacated for the day, ad-
ditional reheat energy will be regquired to temper

the air to nbrmal space conditions. ;t should, however,

be noted this type of system is not in common usage.

The Carrier Corporation provided a detailed reply to the .
raquest for information. Included were formulae that could be
used to obtain an approximation of the savings inwvolved through
nighttime shutdown or reduced cooling effect. The letter is presented
in Appendix 6. An example is provided bkelow to demonstrate the

savings that might be achieved:

Design load = 240,000 BTUH

Unit ®apacity = 260,000 BTUH .
Qutdoor design condition 98 F
Indoor design condition 72° ¥

* Setback condition §5* F for 10 hours
Building area 10,000 ST (square feetx)

Buildiné locad per degree 4 T 240,000 BTUY

(98-72) ¢F
= 9,230 BrUY
BTU saved = 9,230 _gggg g (72-85) F x 10 Hrs.
= 1.2 % 10°
Recovery BTU = 0.197 % 10,000 SF x (72=83)°F =
25,600




- T YV AGWL LD

e

At the setback conditions in this exanmple, the system is
supplying only half of its design load. Therefore, about half
of the installed capacity would be available for the "cool-down"
6peration provided that it oecurs sufficiently early in the morn-:
ing before outdeoor temperatures have climbed above the setback
temperature. The recovery time would be approximated as:

Recovery time = 25,600 BTU

130,000 BTUH = 1/4 Hr.

The figures sheown in this example completel? favor nighttime
setback for the purpose of enargy conservation. It should be pointed
cut, howaver, that these calenlations have a very limited capacity
for accuracy. In particular, the building load waries throughout
the day with a minimum occurring during the night. Also, the energy
recovary formula does not account for the thermal mass.oq the build-
ing. These arrors would tend to reduce the energy saved, increase’

the reacovery energy and increase the recovery time perhaps dramat-

ically.
)

In answer to the cost of a nighttime setback, the reply from
Carrier Corpcoration was not too specific regarding the economic
impact. Carrier Corporation stated that one indication as to whether
nighttime sethack warranted further study could be obtained by the
usa of the energy estimates they presented and consideration of
the local utility rate structure. It was further stataed that "an
estimate with any reasonable accuracy requires a detailed analysis

of the building load profile, usage pattern and local rate structure.'
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The Béltimore office of the Tranes Corporation supplied
literature on their TRACE (Trane Air Cenditioning Economics)zf
computer program which is designed to assist in the conservatiaon
of energy in new and existing buildings. Discussions with local
Trane personnel revealed that TRACE was capable of completely re-
vealing the exact economic consequences of nighttime shutdown of
air conditioning systeﬁs in any particular building. However,
since a single TRACE run can cost in excess of $§1,500.00, this
araa of investigation was not pursued. In any case, the results
would only be specific to a particular building. An attempt to

zrive at ygeneral conclusions from one or meore TRACE runs would be

unwiaga.,

In summary, there is reasen to expect some enérgy savings
through nighttime setback. The degree of savings and the effect on
cparating costs of tHe air cbnditioning system can oﬁly be answersd
after a thorough analysis of a particular situation. AaAlso, in cer-
tain situations, nighttime setback may possibly adversely affect

comfort conditions during the occupied pericd.

The major objections zo a curfew include the fact that it
could increase alectridity costs because of demaﬁd factors during
the "cool-down" phase. Alseo, it could cause unsatisfactory space
conditions during the occupied period. In a particular case, an
anergy and economics analysis program such as the Trane air
air conditioning economics computer program should help an
owner decide whether it is preferable to shut the system down at

+

-
(V1]




TR WEFINY NV utadbld

rd

~t

night or spend money for barrier construction or eguipment re-
location. If necessary, performance of the system could be

tested to see if satisfactory space conditions could be achieved
with nighttime shutdewn. Ideally, this test should be conducted
when temperatures are quite warm and the demand for <ooling is great.
In some cases, the installation of additional system cooling capac-
ity should be considered. This added capacity would make night-

time shutdown possible, if required.

In conclusion, this study of the practicality of an cperational
gurfew as a strategy for noise control has demonstrated several

points for consideration:

{1} Condensing unit coperation noise is most likely to be
in violation of the nighttime Maryland regulations
for residential zones. ' An operational curfew would

~eliminate this problem effectively;

{2) It is likely that a curfew would resulzs in eﬂergy con=-
servation, however, economic benefits will not always
be reéalized. Each situation must be evaluated on an
individual basis bafore this deternlination can be
made; -

{3) In certain situations, a curfew might prevent attain-
ment of satisfactory space conditions during the occupied
period. If the situation were severe, there would he

the possibility of lost perscn hours due to the un-

satisfactory working environment:

16
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(4)

(5)

The implementation of a generalized operational

curfew seems unwise due to the unigue circumstances
assoclated with various settings;

Generally, a curfew should be explored as one possible
control approach along with other solutions such as
constructing an enclosure,.relocating the unit and in-
stalling a harrier. In situations where the curfew can
be implemented, it has the potential of heing a cost af=-
fective, energy conserving solutien. Individuals should

be encouraged to test the curfew approach.

17
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Incorporation of Noisa Control Considerations into the Activities
aof the Division of Food Control, Bureau of Food and Drug Control,
State of Marvland: An Approach teo Mechanical Permits and Inspections:

One of the elements of the work program for this study was
to explore the possibility of a mechanical permits program in
the State of Maryland. For the pufposes of this investigation,
it was determined that‘an approach te this type of control strategy,
which could be handled administratively through the Bureau of Food
and Drug Control, was appropriate since the Division of Noise Con-
trol waﬁ within this bureau. From this initial reasoning, the

idea of a combined permit/inspection program evelved.

The firgt task was to develop a screen;ng.tool suitable for
rapid determination of the probable compliance of a given air con-
ditioning/refrigeration condensing unit with existing and future
State of.Maryland noise reguilations. Since the current number
of sound level meters availabie in both the State and leocal pro-
grams in Maryland is quite limited, it was decided that‘a screening
tool which did not necessitate a sound level meter would receive

maximum usea.

The Air conditioning and Refrigeration Institute (ARI) Standard
270=7537/, Standard for Application of Sound Rated OJutdoor Unitary

="

Equipment, providea a nomegram for predicting the sound laval resulting
from the operation of outdeoor sections of unitary air conditioning

and heat pump eguipment. The procedure is relatively simple but

is not entirely suitable as a rapid screening tool for éeterminq

the acseptability of condensing units operating in a particular regu-

latoery environment.
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3
To use the ARI Stancdard procedure reguires that a scound

level number, SLN, ke determined by adjustments to the scound rating
number, SRN, of the equipment'which‘is published in the Directory
0f Certified Sound Rated dutdco: Unitary Equipment, published by
thé ARI4/. The SaN is adjusted by adding an equipment location
factor, ELF, subtracting a barrier shielding factor, BSF, and sub=-
trécting a sound path factor, SPF. The ELF accounts for the fact
that sound in a particular direction is amplified by the presence

of reflecting surfaces and has a maximum value of 2, The BSF is used

ginece noise is attenuated by barriers., The maximum BSF value is 6. SPF
raflects the fact that sound .is attenuated through building walls
and has a value of zero outdoors and a maximum value of 7 indoors.
The ARI prog¢edure indicates that an erreor, E, of f 4 dBA may exist
between measured and predicted sound level values. Thus, the ra-
lationship hetween these variables may be expressed as:

E = 1 4aBa

SLN¥ = SRN + ELF = BSF - SPF

The purpose of the ARI screening graph is to provide a predic=-
tion tool that requires a minimum of effort and knowledge while re=
taining reasonable accuracy. Therafore, in adapting this graph for
use with the Maryland noise regulations, certain assumptions were
made. Since condensing units are frequently locataed between build-
ings, a value of 2 was used for ELF. BSF was assumed o be zaro
because barriers are rarely used. Since environmental noise regu-

-

lation measurements are made outdoors, S°PF is, therefore, also zexo.

19
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E was assumed to be + 4 dB to represent the worst possible case.
Therefore, for the screening graph developed, the relationship be-

tween the variables is as follows:

B a + 4 dBA
SIN = SRN + 2 -0 = @
SLN = SRN + 2

The relatipnships discussed above were plotted on semi-loga~
rithmic paper to give a straight line relationship between scurce-
receptor distance and SRN. Curves were provided for ail the present
and future Maryland regulatory levels. The resulting graph is
shown in Pigurea 2. The use of this graph is illustrated by the

following axamples which are shown in Fiqure 3.

(1) At a source~receptor distance of 100 feet, a condensing
unit' with a SRN of 19 or less will comply with a 55 dBA

_ regqulatory limit;

{(2) A condensing unit with a SRN of 17 will comply with a
55 dBA regulatory limit if the source-receptor distance

is 36 feet or more.

The examples demonstrate the f£lexibility of the nomegraph. It

can be antered at a fixed distance to £ind out what SRN is needed
to comply with the Maryland noise requlations. Conversely, if the
owner Ras a spacific piece of equipment in mind, one can use the

graph te determine the necessary distance to make it comply with

the regulations.
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Because of the assumptions emploved in the screening graph,
one may be sure that a unit that is indicated to be acceptable
will, indeed, be acceptable. However, a unit that the screening
graph indicates to be unacceptable might still be satisfactory.
This is because of the worst case assumption used for screening pur-
poses. If the unit is located 10 feet or more from a reflecting
surface or a barrier is‘used, it will be necessary to use the complete
ARI procedure to decide whether the unit is actually acceptable.
For example, at a distance of 100 feet, 2 unit with a SREN of 246
could comply with a 55 dBA regulatory level if a barrier were used.
The f£irst example given above indicated that a SRN of 1% would be
required. It is séen, therefore, that while the rapid Qc:eeninq
gré.ph g?'.vas results that will always assure compliance with any
given regulatory noise level, its use will tend to give owverly con-
servative results in some situations.

During a training session, the screening graph was pilot tested
before the Anne Arundel County Department of Mechanical Inspections.
Mz. Leo Shanks, Chief of tlat department, agreed to incorporate the
screening graph into the county's review of construction applications.
To adé to the effactiveness of this project, a GenRad Type II sound
level meter was loaned to the department for determining the com=

pliance of newly installed equipment.

As an outgrowth of this ‘training sessicn, the Anne Arundel
County Health Department has developed an interest in an overall
noise program. State staff members have been providing assistance

and eguipment to foster this interest initially generated by this

study.
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To assist in fostering the incorporation of noise as a factor
in inspections and existing food handling facilities, the Eoncept
of a Walk-Away Test was introduced. Through this approach, per-
sonnel inspecting food handling facilities might assist in the lo-
cation of condensing units that are possibly in violation of Mary-

land noise regulations,

The Walk-Away Test was adapted £rom one prasented in Inswpection

of Federal Facilities for Compliance with Noise Abatement Standards.3/

'

It is shown in Figure 4. Two persons engage in conversation, then
they pace apart until speech becomes unintelligible. This distance
is then related to neoise level and the speaker's vocal effort to
determine the approximate background noise level. In cases whére
the identified level possibly aexceeds Maryland noise regulations,

the inspector takes appropriate action.

Discussions were held with the Division of Food Control of
the Community Health Programs to initiate plans for the inclusion
of air and refrigeration ccndensing units into their plan review

process and the inspection of condensing units at exigsting facilities.

Attempts to resolve how responsibility in this matter should
be apportioned between the Divisiocn of Food Control, the Division
of Noise Control and the local health departments wers not aentirely
succasgful. While it was obvious that the Division of Noise Control
must investigate sitwnations where the Walk-Away Test indicates
the possibility of a noise violation, no cocmplete agreement was

reached as to the preferred course of action when the screening graph
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indicates that a violation may occur., In particular, there was
concern about which division would refuse a construction applica-~
tion when it appears that a noise violation will occur. These

concerns are inevitable whenever a new concept is introduced.

It was indicated by the Division of Food Control that the inclusion

of air conditioning and refrigeration condensing units in the State

centralized plan review of chaing and franchises could be implemented

" immediately. However, the implementation of this procedure for

the plan review of individual facilities at the local level would
take longer due to problems asscciated with logistics and coordina-
tiocn with the 24 local jurisdictions.

Other factors which emerged £rom these discussions were as

follows:

(L) The Food Services PFacility inspection report Eannot
be changed without a regulaticorn change since the ra-
port is an integral part of'the regulations;

{2} More coeperation is likely to be obtained frem the
local health departments ig the plan review for new
condensing units is initiated at first;

(3) A meore positive presentation can be made to the local
health dapartmants 1f a reasonably pracise cutline of
regponsibility can be stated;

(4) Factors such as distancs to the pfoperty line from the
condensing unit, 2oning status of adjacent properties
and condensing unit model number may be difficult te

obtain as they are not clearly reguired to be submitted

by regulation.
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These mitigating factors have made it impossible t
complish the introduction of noise as a factor in beoth
view and ipspection programs throughout the State durin
course of this study. However, the pilot effort in Anne Arunace:
County has convinced the authors that it will be pessible to ac-

complish this goal in time.

The approach presently planned is that the Division of Food
Control will adopt the use of the screening graph in their central-
ized plan review program of chains and franchiseé. 3After the Di-
vision has had a reasonable periocd of time to work out any procedural
problems with the screening graph, it is anticipated that the local
heélth afficers in the 24 jurisdictions will be requested to incor-
porate i?'into their local plan review activities., Fellowing this,
the Walk-Away Test will be introduced to evaluate existing facilities
in the inspection program. ‘

. M
' Other jurisdictions faced with noise problems from air con-

diticning and refrigeration condensing units are strongly encouraged
to consider the approach described herein. Alse, other jurisdic-

4 tiens should censider a gimilar approach to controlling other major

noise sources for which existing plan review andlinSPection programs
are available. It maximizes the effectiveness of small State level

noige staffs through the ugse of local plan review and ingpection

£ personnel. . e
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Development of an Incentive and Information Program:

A number of factors involved in this study have contributed
either directly or indirectly to the development of an incentive
and informational program in the State of Maryland. Prior to
this study, the focus of the program had been responding to
nolise complaints received. This study represented the initiation
of an aggressive approach to the identification and amelioration
af specific noise source problems in the state. The letters,
cgitations, and communications involved in this study provided an
alerting mechanism regarding the state's concern about and commit-—
ment to control of neise from air conditioning and refrigeration
condensing equipment, Discussion with noise staff members con-
dueting the study proéfded cwniers of noisy equipment an oppor-

tunity to become aware of the problem and to learn about possible

contzol apprcaches;

To maximize the dissemination of information obtained £rom
this study and to generate greatar ccncern for noise problems,
a brochure, "Air Conditioning and Refrigeration Condensing Units;:
An Owners Guide to Noise Control" was prepared. - The authors ars
indebtad to Mr. Jon Crosby, Public Health Administration Associ-
ata, for his invaluable technical and design assistance in the
preparation of the brochure. The brochure describes noise and
its effacta; provides examples of sound pressure levels produced
by various activitiaes; delineates the Marvland noise regulations
and provides general tips on how to reduce noise. A copy of

the brochure is shown in Appendix 8,

23
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The brochure was developed primarily for distribution to

owners of commercial air conditioning and refrigeration condensing

equipment. However, it will also be used as a source of infor-

mation for persons complaining about this type of noise. Other

distribution plans include local Chambers of Commercs, local
zoning and procurement coffices, libraries, and associations of

builders and food handlers.

The costs associated with the production of the brochure
were relatively low. It provides a mechanism to reach a large
audience when staff time precludes individual personal contacts.
This is particularly valuabkle when one is trying to reduce noise
from a source as pravalent as air conditioning and refrigeration
cé&densing units. Although we were unable to obtain an approxi-

mation of the total number of units in the staté, we were able

' to determine that there are 14,422 food handling facilities re-

gistered with the Bureau of Food and Drug Control, These
facilities represent just one group of potential users of this

type of equipment within the state.

The prevalence oI air conditioning and refrigeration con-

densing unit noisd problems is probably equally as great in

¢ther areas of the country. Other jurisdictions are encouraged
to modify our brochure for their usge by the insertion of appli-

cable noise regulations in their area. If funds are not avail-

able for brochures, the information could be typed and reproduced

for distribution.
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Through the year, several cpportunities for sharing the
information from this study have evolved, The material has been
presentaed to memberas so the Council of Governments Noise Technical
Committee and attendants at EPA's Region III Noise Contrxol Con-
ference in Morgantown, West Virginia. In addition, attendants
at the State of Maryland's Noise Control Conferance held at the
University of Maryland were given an opportunity to learn about
the study, the availability of the brochure and the use of the
nomagraph. Among the 60 attendants at this Conference were
procurement officers, plaaners, health officers; and noise con=-
tropl officials from the state of Maryland and surrounding juris-
dictions. A final outgrowth was the implementation of a noise
control program in Ann Arundel County, Maryland. This is dege

cribed in greater detail earlier in the paper.

30
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Discussion of Problems Encountered, Conclusions and Recommendations
for Future Approaches to commercial Alr Conditlonlng/Rerfxigeratlion
Condenscr Unit Noise Control:

It is inevitable that problems will he encountered when 2,
comprehensive study focused on a single noise source is conducted
in concert with routine daily noise control responsibilities for
an entire state, This is particeularly true when the source of
study has a somewhat seasonal nature. Normally air conditioning
equipment is used extensively from June through August, At many
commarcial establishments, usage is frequent during the rest of
the vear also. Refrigeration condensingunits, of course, operate
throughout the year. Thus, a concentrated effort was required

to complete the study. .

Othqf problems which impeded progress were weather dcndi—
tions such as wind or rain which were unsatisfactory for ceon-
ducting noise measurements and intrusion of extraneocus. noise
sources such as traffic which prevented inclusion of certain
sites in the sample. In addition, the determination of the
zoning status of the propezties involved in the measurement
sample generally reguired a trip to the appropriate local zoning
office. There was alsc a time lag associated with obtaining
respcnqas to letters concerning the curfew alternative. These
lags were anticipated because of the detailed information re- -

guasted.

Propexty owners o managars were often curious and somewhat

skaptical about the nature of the noise survey. However, most

3L
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were cooperative in response to requests to turn units on so that
sound level measurements could be made. It was‘discovered that
it was often impossibhle to obtain specific identifying data re-
garding the make, model and serial number of the uniﬁ. Reasons
ineluded the non-accessibility of the unit, inability to locate
the information on the unit, changes in property ownership since
installation, etc. Although it would have been good to have this
information, the study was not significantly affected since the
primary concern was whether or not the noise levels axceeded

Maryland regulations.

as a result of this study, the following observations and
recommendatjons are made for controlling noise from air condi-

tioning and refrigeration condensing units:

(1) Noise complaints can be anticipated.when large
commearcial units are located in close proximity

to residential properties;

(2) Noise control approaches include (a} enclosures
or modifications to the unit; (b) replacement with
a guieter unit; (c) modifications to the trans=-
mission path through barriers or zelocaticn and
(d} operational curfews. In some cases, a com~
bination of thase approaches is necessary to re-

solve the problem;

32
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(3)

| (4

{3}

{6)

Whenever possible, an operational curfew is an
excellent contrel strateéy. However, the feasi-
bility of the curfew approach must be evaluated

on an individual case basis. Information contained
in this report will assist in making these

evaluations;

The incorporation of the consideration of noise
frem air ccnditioning and refrigeration condensing
units into state and local plan review and inspec—
tion processes has great potential for reducing

the number of noise problems;
? vy

The use of a screening nomograph and the Walk
Away jest described herein will assist other

jurisdictions in the implementation of the use
of plan review and inspection for‘controliing
noise frem air conditioning ard rafrigeration

condensing units;

The brochure, 'Air Conditicning and Refrigeraticn
Condensing Units: An Owners Guide Ec Noise Contzrol'
is a relatively inexpensive way to gain widespread
cocparation in gontrolling noise problems. Other
jurisdictions should consider adapting the brochure

for their use. Distributicon nlans should include

a3
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(7)

(8).

the Air Conditiening and Refrigeration Institute,
local air conditioning and refrigeraticon unit
installation companies, real estate brokers, local
chambers of commexrce, 2oning inspection and pro-

curement offices;

Future studies should include demonstration oriented
application of control measures to a unit or units
in violation of noise regulations. The results of
the study should receive wide dissemination in the
popular press to maximize knowledge about the pro-
blem and poasible solutions. It should be noted

that this type of demonstration would require a

prolenged time periocd for completion;

.

The availability of the State of Maryland investi-

‘gation of noise from air conditioning and refrigera-

tion condensing units should be reported in

Vibrations to alert othar noise control officars

%o its availability. .

34
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Appendix 1

Brief Historv of Marvland's Environmental Noise Program:

.
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Brief Historyv of Marvland's Environmental Noise Program:

Maryland's Environmental Noise Program began in 1973 with the
enactment of legislation which .added "noise control" to the existing
Air Quality Control Act (Article 43). This act established a Neise
Pollution Control Advisory Council, empowered the Department of
Health and Mental Hygiene to promulgate regulations, and reguired
that regulations and subsequent amendments be apvroved by the Gan-
eral Assembly prior to hecoming effective.

A 1972 Senate Resolution (number 102) initiated a transpor-~
tation noise study by Bolt, Beransk, and Newman, Inc., consultants
to the Maryland Department of Transportation, which provided back-
ground, supplementea by input by several State agencies resulting
in the Environmintal Noise Act of 1974,

The Environmental Noise Act of 1974 repealed and re«enacted
with amendmencs the following Articles of Maryland Annatated Code:
35, Evidence; 41, Executive Department; 43, Health; 66 1/2, Motor
Vehicles; 1a, Aviation; and Natural Resources, Responsibility for
controlling noise smanating from sources normally within their pur-
view was given the various agencies affected. Hénce, the Marvland
Motor Vehicle Administration and Marvland State Police promulgated
and enforced, respectively, noise level limits for motor wehicles.
Similarly the Department of Health and Mental Zygiene promulgated

and enforced regulations controlling noise on private property
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(amended in 1978 te also include public property) and the Depart-
ment of Natural Resources promulgated and enforced regqulations
for noise from off-road vehicles and beoats. The Deparément of
Health and Mental Hygiene served asAthe coordinateor of State noise
activities by providing the required endorsements to all limits
and regulations of other agencies and by chairing the Interagency
Noise Control Committee, also created by the Act.

Department of Health and Mental Hygiene regulations (see
Appendix), adopted in 1975 after public hearings, were basgsed on
property=-line levels for various zoning categories of property.
Amendments in 1877 a;tered the measurement process by requiring
that receiving land use be the criteria for judgement. Adequate
orovisions for variances, abatement schedules, and penalties were
included in the original and retained in the amended version.

The enforcement of the regulations wazs conducted largely on
a complaint response basis due to grossly inadeguate resources.
Some of the more significant types of noise problems and their

solution are as follows:

1975: refrigeration systems - barriers
1976: sawmills - enclesures

1877: process steam vents -~ silencars
1978: concrete plants - berms

It should be noted that it has not been necessary to resort
to lisigation in the solution of the wide variety of noise problems
encountered. This speaks well f£or both the compliance provisions
of the regulations and the personnel of the program, who often had

to exercise extracordinary patisnce and understanding.
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Present personnel allocations while not great, indicate a
trend toward moderate growth and program emphasis. The organiza-
tion chart (Figure 35) shows staffing and the relation of the Divi-
sion of Noise Control within the Community Health Programs.

The Division's noise measurement equipment inventory has in-
creased over the five years of operations from a single Type IX
sound level meter to the array listed in Table 1. In addition,
the United States Environmental Protection Agency Region III Noise
Program office has provided instrumentation and a mobile acoustics
laboratory con a loan basis for extendad periods. A truck was
écquired from another program's discard pile and outfitted for

noise measurements with auxiliary power, lights, and work/storage

areas,
List of Eguipment
Table 1
Manufacturer. Model Item

community noise analyzer and
statistical descripror miczo-
processor, Ln' Pl,,L and

Metrosonics, Inc. do-602

aq’
Ldn capability in single and
multiple interval modes.

GenRad 1985 de recorder with Type I capa-
Concord, MA bility, compatibie with GenRad
Type I SLM.
" 1933 Pracigion SLM and Octave-band
analyzer,
" 15658 Type II SLM (2)
Bruel Kjaer 2209 Type 1 precision SLM and 1/3

Denmark Octave~and analyzer.
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TITLE 10 - DEPARTMENT OF HEALTH AND MENTAL HYGIENE
STATE ENVIRONMENTAL HEALTH ADMINISTRATION
10.03,45 RULES AND REGULATIONS GOVERNING THE CONTROL OF
NOISE POLLUTION IN MARYLAND

Pursuant to Article 43, Section 828 of the Annotated Code of Mary-
land, the following regulations governing the control of noise pollution
in the State of Maryland -are hereby established as requirements of the

Department of Health and Mental Hygilene.

PREFACE

The Environmental Noise Act of 1974 of the State of Maryland
declares as policy the limitation of noise to that level which will
protect the health, general welfare and property of the people of the
State. It requires that the Department assume responsibility for the
juriadiction over the level of noise, and prepare regulations for the
control of noise, including the establishment of standards for ambient
noise levels and equipment performance with respect to noiase, for
adoption by the Secratary of Health and Mental Hyglene, Enforcement of
the regulations and standards is the respensibility of the Departmenc
in all areas, using the facllities and services of local agencies within
the areas to the greatest extent possible. The Department shall coor-
dinate the programs of all State agencies relating to noise abatement
and each State agency preacribing sound level limits or ragulations
tespecting noise shall obtain the endorsement of the Departmenc.in pre-

scribing any such limits or regulations.
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.01 Definitions.

ANSI means American National Standards Institute or its syccessor
bodies,.

Construction means auy site prepération, agsembly, erection, repair,
alteration or similar activity,

Day = Hight Average Sound Level (Ldp) means in decibels, the energy
average sound level for a 24-hour day with a 10 decibel penalty
applied to noise occurring during the nighttime peried, f.e., noise
levela occurring during the period from 10:00 p.m. one day until 7:00
a.m. the next are treated as though they were 10 dBA higher than they
actually aras. The use of the A=weighting i3 underatood. The mathe-

matical exprassion for L4y 13 as follows:
Ln + 10

Lg/10 10
Lygn = 10 log _1 15 10 + 9 |10 dBA

24

Where

Lg = The daytime average sound level

ln = Th; nighttime average sound level
dBA means abbreviation for the sound level in decibels detemmined by
the A=weighting network of a sound level meter or by calculation from
octave band ot one-third octave band data.
Daytime Hours means 7:00 a.m. to 10:00 p.m., local time.
Decibel (dB) means a unit of measure equal %o ten timas the logarithm
to the base ten of the ratic of a particular sound preasure squared to
a standard reference preasure squared. For the purpose of this sub-

title, 20 micropascals shall be the standard reference prassure,
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Demolition means any dismantling, destruction or removal activities.
Department means the Maryland State Department of Health and Mental
Hygiene,

Environmental Noise means the nolse that exists at any location

from all sources.,

Emergency means any occurrence or set of circumstances involving
actual or imminent physical trauma or property damage which demands
immediate actiom.

Environmental Noise Standards means the goals for environmental
noise, the attainment and maintenance of which, in defined areas and
under specified conditions, are necessary to protect the publie
health and general welfare.

Equivalent Sound Level (also Average Sound Level) means the level of
a constant sound which, in a given situation and time period, would
convey the same sound energy as doea the actual time~varying sound
during the same period. EqpivPlent sound level i{s the level of the
time weighted, mean~square, A=-weighted scound pressure. A numerical
aubscript may be used to indicate the time period under consideration,
i.e44 Leq (24) ©F Leg (8) for 24=hour and B-hour pericds, respectively,

No subsacript indicates a 24~hour period. The mathematical expression

L 10
ta ( A (t)/)

Leq = 10 l.oglo i 10 dt dBA
to=ty ty

for the Lgy 1s as follows:

Where t; and ty; are the beginning and ending times, respectively, of
the period over which the average 1s determined, the Ly(¢) is the

instantaneous A-weighted sound presaure level fluctuating with time,
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Nighttime Hours means 10:00 p.m. to 7:00 a,m., local timae.

Nolse means the intensity, frequency, dur;tion and character of sound,
including sound and vibration of sub-audisle frequencies,

Nolse Pollution means the presence of nolse of sufficient loudness,
character and duration, which whether froem a single source or multiple
sources, 1s, or may be predicted with reasonable certainty to be
injurious to health or which unrteasonably interferes with the proper
enjoymenc of préper:y or with any lawful business or activity.
Periodic Noise means noise possessing a repatitive oneand=off
characteristie.

Parson means any individual, group of individuals, firm, partnership,
voluntary asacciation or private, public or municipal corporatiom or
political subdivision of the State, responsible for the uaé of
property.

Prominenc Discrete Tone means any sound which can be distinctly

heard as a single pitch or a set of single pitches. For the purposes
of this regulation, a prominent discrete tone shall exist if the one=
third octave band sound presaure level in the band with the tone
exceeds the arithmetic average of the sound pressure levels of thé

twa contiguous one=-third octave bands by 5 dB for center fraguencies
of 500 yp and above and by 8 dB for center frequencies batwesn 160

and 400 gy and by 15 dB for center frequencies less than or equal

to 125 Haze

Sound Level means in decibels, the waighted sound pressure level
measured by the use of a sound level metar satisfying the requirements
of ANSI 51.4 1971 "Specifications for Sound Level Matera.” Sound level
and noise level are synonymous. The weighiing employad shall always

be specified.
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Sound Level Meter means an Instrument, meeting ANST S1.4 1971

' comprising a microphone,

"Specifications for Sound Level Meters,'
an amplifier, am output meter and frequency-weighting network(s)
that is used for the measurement of sound pressure levels in a
specified manner.

Sound Pressure means the minute fluctuations in atmospheric pres-

sure which accompany the pasasage of a sound wave.

(1) For a steady sound, the value of the sound pressure average
over a period of time,

(2) Sound pressure is usually measured in dynes per square centis
meter (dyné/cmz), or in newtons per square meter (N/m2), or in
micropascals.

Sound Pressure Level means in decibels, 20 times the logarithm to

the base ten of the ratio of a sound pressyre to the reference socund

prassure of 20 micropascals (20 micronewtons per square meter). In
the abaence of any modifier, the level 13 underatood to be that of

a root=mesan=~square pressure,

Source meana any person or propeérty, real or personal, contributing

to noise pollution.

Vibration means any oacillatory motion of solid bodies,

Zoning District means a general land use category, defined according

to local subdivision, the activities and uses for which are generally

uniform throughout the subdivision. For the purposea of this regula-
tion, property which is not zoned Residential, Commercial or Induatrial

shall be ¢lassified according to use aa follows:
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Commercial means property used for buying and aelling goods
and services,

Industrihl means property used for manufacturing and atoring

gooda,

Residential means property used for dwellings.

.02 Environmental Noise Standarda

A. Pracepts

(1)

(27

It is known that noise above certain levels is hammful to the
health of humans, Although precise levels at which all

sdvarse health effacts occur have not definitely been ascers
tained, it is known that one’s well-being can be affected by
noise through loas of slaep, speech intarference, hearing
impairment and a variety of other paychological and phyalological
factors, The establiahment of ambisnt noise astandards or goals
must provide margins of safecy in reaching conclusioma based on
available datsa which relate noiss exposure to health and welfare
affeccs, with due consideration to technical and economic
factors,

Tﬁe anvironmental noiae standarda set forth hera represent

goala exprassed in tarms of equivalent A-weighéed sound levels
which are protective of the public health and welfare, The
ambient noisa levels shall be achiaved through application,
undar provisiona of lawz or ragulations or otherwise, of meana
for raducing nolse levels including, but not limicted ta, izo-
lation of nolse proddcing equipment, dampening of soynd waves

by ingsulacion, equipment modificacion and redesaign, and land use

managament,
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B. Standards for Environmental Noise

’ General = The following sound levels represent the standards for
the State by general zoning district:
Table 1
Environmental Noise Standarda
Zoning District Level Measure
Industrial 70 dBA Leg (24)
Commercial 64 dBA Lan
Residential 55 dBaA Lan
.03 General Regulations
A. Noise and Vibration Prohibitions
(1) A person may not cause or permit noise levels which aexceead
those specified in Table 2 except as provided in B A(2), A(3)
, or B, below,

el

- Table 2

Maximum Allowable Noisze Levels by Zoning Category (dBA)

Effective Data Day /Night Industrial Commercial Reaidential
Septamber 14, 1977 Day 8o 72 65
: Night a0 67 55
Januazy 1, 1980 Day 75 67 60
Night 75 62 50

(2) A person may not cause or permit noise levela emanating Ffrom
construction or demolition site activities which exceed:
(a) 90 dBA during daytime hours;

(b) The levels specified in Table 2 during nighttime hours,
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(3) A person may not cause or permit the emission of promineat

(4)

discrete tones and periodic noises which exceed a level which
i3 5 dBA lower than the applicable level listed in Table 2.

A person may not cause or permit, beyonq the property line of
a gource, vibration of sufficient intensity to causSe another
person to be aware of the vihration by such direct means as
sensation of touch or visual observation of moving objects.
The observer shall be located at or within the property lige

of the receiving property when vibration determinations are made.,

B. Exemptions

(1

(2)

The provisions of this section may not apply to davices used
solely for the purpose of watning, protecting, or alerting the
public, or scme segment thereof, of the existence of an emer=
gency situatcion.
Tha provisions of chis section may not apply to tﬁe following:
{a) Household tools and portable appliaﬁces in normal usage,
(b) Lawn care and snow removal equipment (daytime only) when
used and maintailned in accordance with tha manufacturar's
. specifications.
(¢) Agricultural field machinery when used and maintained in
accordance with manufacturer’s specifications.
(d} Blasting operations for demolition, construction, and
mining or quarrying (daytime only).
{e)} Motor vehicles on public roads.
(f) Alrerafe,
{g) Motor vehicles or boats on State lands or waters.

(h) Emergency utility operations,
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(i) Pile driving equipment during the daytime hours of 8:00
a.m. to 5:00 p.m,

(J) Sound not electronically amplified created by sporting,
amugement, and éntertainmen: events, and other public
gatharings operating according to terms and conditiens
of appropriate local jurisdictional body. This includeﬁ,
but i3 not limited to, athletic contests, amusement parks,
carnivals, fairgrounds, sanctioned auto racing facilities,
parades and public celebrations.

(k) Rapid-rail transit vehicles and railroads,

Variance Procedure

(1)

(2)

(3)

(4)

Any person who believes that meeting the requirements of A,
above is not practical in a particular case may request an
exception to its requirements.

Requests submitted to the Department shall be in writing and
shall include evidence to show that compliance is not practical.
Upon receipt of a request for an exception, the Department shall
schedule 2 hearing to be held within 80 days.

The applicant for the exception, at least 30 days before the
hearing date, shall ;dvertise preminently the hearing by placing
a notice in a newspaper of general circulation in the subdivi-
sion in which the facility or source for which the exception is
sought is located. The notice shall include the pame of the
facility or source and such additional information as the

Department may require, Based upon evidence presented at the
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N hearing, the Secretary may grant an exception Co A, above
for a period not to exceed 5 years under tems and conditiahs
appropriate to reduce the impact of the exceptiem.

{5) Exceptions shall be renewable upon receiptc by the Department
of evidence that conditiona under which the exception was
originally granted have not changed significantly.

f). Measurement '

{1) The equipment and techniques employed in the measurement of
fnoise ievals may be those recommended by the Department, whléh
may refer to currently accepted standards or recognized organ-
izations, including, but not limited to, the American National
Standards Institute (ANSI), American Society for Testing and
Materials (ASTM), Society of Automotive Englneers (SAE)}, and

,m- ) the United State Environmental Protection Agency‘(EPA).

(2) The measurement of noise levels shall be conducted at points
on or within the property line of the raceiving property or
the boundary of a zoning district, and may be conducted at
any point for the determinatlon of identity in mulﬁiple
source aituations.

(3) Sound leval meters used to determine compliance with Section
«03A shall meet the specifications of the American Natiocnal
Standards Institute or its successor bodies ANSI S1.4 « 1971
for Tvpe II sound level meters.

.04 Emissicn Regulations

Reserved for future promulgation.
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.05 Penalties

AI

Effective:
Amended:

Civil Penalty., Any person who willfully violates these regulations
shall be liable to a civil penalty of net more than $10,000. Each
day during which a violation continues there shell be a liability
for a separate penalty.

Plan for Compliance. A violator who has submitted a Plan for
Compliance with these regulations a;d has that Plan, or amendments
to it approved by the Secretary upon recommendation of the Depart-
ment, shall not be considered to be in violation of theae regulaticns

as long as he acts In accordsnce with the original or amended Plan,

August 6, 1975
September 14, 1977
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Appendix 2

Location Site Sketzhes and Noise Survev Resgsults:
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Appendix 4

State of Marvland's Report of Cbservation of Viclation Form:
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MARYLAND STATE DEPARTMENT OF HEALTH AND MENTAL HYGIENE
ENVIRONMENTAL HEALTH ADMINISTRATION
Bureau of Air Quality and Naoise Control
O'Conor Building
201 W. Presmon Streat
Bakimaore, Maryland 21201

REPORT OF OBSERVATION OF VIOLATION

Lo Yutr. are hcmhy' not:f.ﬁind'; tha.t: m' ahsamtfom hna- bectr nade of & v*iorntf.am oft ﬂ:e

. 3 . Dates
_ : P
Name: of Vialator - - . e
Address
County
%gﬂlation(s) Violated
' *- Coeou ...,"“z,:..wu_.. O PO ST T -:,-p;. Bl ARERLTT L et S e L e R

Ly 5

Pollutiaon Cnnml Rngulationm o!: :b& St:atn- oE Haryland, 'I'he. Ragulation was:

violated in the £oIIw:‘.n3_ mannoer: and. extant:

Failure to corzect (this, these) viclation(s) could subject you to presecution and penalty.

- LT . = . e A L. . . _‘_ +

Daseription of Weather ___ " zstimated Wind Spead mph: Direction

Observaer's Location

Name of Observer

Fhone Number

AQC-20  Revisgd 9.1.75
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Appendix 5

Sample Letter of Ingquirv Regarding Operational Use

Curfews and Addresses 0f Persons Contacted:
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DEPARTMENT OF MEALTH AND MENTAL HYGIENE
ENVIRONMENTAL HEALTH ADMINISTRATION
P.O. BOX 13387
NEIL S0LOMON, M.D. FW.D. 201 WEST PRESTON STREET

sEaRRTARY BALTIMORE, MARYL 21203
FHQN" . :Ul';l]‘%%ET

CONALDO H. NIREN
QIRECTOR

June 6, 1978

Dear Sir:

I would like to solicit your assistance in obtainipe current information
on certain operating characteristica of air conditioning systema for commersianl
buildings. Information is specifically needed in regard to nmighttime shut down
and reduced cooling effort. Tour knowlsdze on the following items will be quite

haelpful: . .

1. Is thers a net savings of energy or meney obtaimed threugh nighttime
shut down or reduced cocling effort?

2

2. Are thers buildings whers nightzine shut down or reducaéi cooling effort
may not be effectively used? . .

3« If nighttime shut down or reducad cooling effors is effasctive, what
building and/or operating characteristics would one use to predetermine
tha degree of savings?

Thank you for your assigtance in this matter.

Sincerely yours,

Thomaa A, Towers, Chisf
Division of Noise Control

TaT:dp

SAMPLE LETTER OF INQUIRY
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B.

C.

Addresses of Parties From Which

Information was Solicited

¥anufacturera:

Mr. George D. Hudelson

Vica Prasidsnt - Sngineering
Director, Hesearch Division

Carrisr Corporation

Carrier Pariciay .

Syracusa, New York 13201

Kr. N. i. Patiarson .
Manager, Application ZIngineering
The Trane Company

LaCrossa, Wisconsin 5L6OL

Utilitias:

‘Mr. Cary R. Fuhrman

Baltimors Cas & Zlactric Company
Zloectric Engineering Jevartment
Stovironmental Zagineering

1020 Gas & Zlsetric Dullding

Baltinore, Maryland 21203 °

Mr. Norman F. Allard

Manager of Air Quality
Potonae Zlectric Power Company
15C0 Pennsylvania Avenus, ..
Washington, D.C. 2C0CH d
Mr. Donald B, Tenant

Yanager, Iavirommental Contrel
Allegheny Power Servige Corvoration
800 Jabin Hill Drive

Greensburg, Permnsylvania 15601

Mr, Zob Matthews, Genaral Zngineer
Delmarva Pewar & Lizkt Company
P.0. Box 1739

3alisbury, Maryland 21801

Cther

Mr., John P. Haaxdon

Assistant Director

Govarnment and Comsumer Affairs

Air Conditioninz & Refrigeration Institute
1815 North Fort Yzer Drive

Arlington, Virginia 222C9
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Responses to Inquiries Regarding Operational Use Curfews:
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~ Carrier
- Corporation

Gaorge 0. Hudalson

Vice Prasident
Engineering ana Research

’ June 13, 1978

‘ Mr. Thomas A, Towexs, Chief

Division of Noise Control

State of Maryland

Department of Health and Mental Hyglene
Environmental Health Administration

P, 0., Box 13387

201 Wast Preston Street

Baltimore, Maryland 21203

Dear Mr, Towers:

- ‘ . This 13 to acknowladge recaipt of your letter ra-
e . questing informacion on operacing characteristies of air .
\.- ! conditioning equipment for commercial buildings.

. Since wae manufacture several different types of
' air condirioning products for commerclal bulldings, and since
i the type of application, the building size, the nature of

. ; building load variatiocn, types of control schemes, etec., may
\ vary significancly, there is no simple answer possible for
' the quastions posed in your letter,

To the extent possible, however, we will attempt to
provide some comments which may be helpful to you. In order
to do this, I have passed your letter on to the appropriate
persons in our manufacturing divisions for respomse. You
can expect a reply in due course.

; Thank you for your interest.

Very tzuly yours,

/ém pravy S

Georges/D. Hudalson
GLH/jr

Garriar Rarkway
P.O. 2ox 4808
Syracuas

Naw York 13221
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; Carrar Carporaton | Carrier Parkway, Sytacuse, Naw York 13221 « Talepnone (315) 432-5060

July 19, 1978

Mr. Thomas A. Towers

Division of Noise Control

Department of Health and Mental Hygiene
Environmental Health Administration
P.0O. Box 13387

201 West Preston Street

Baltimore, Maryland 21203

Dear Mr. Towers:

The questions in your letter of Jume 6, 1978 to Mr., George D. Hudelson
are the type for which the answers are usually ver clear and very simple;
but only after somecne has spent a great deal of time in a detailed
analysis of specific application. Thers are, however, some general
guidelines which should be helpful in determining whether or not reduced
cooling effect warranted further analysis.

The attached sketch shows the night set back situation graphically for
the cooling mode. Energy and, thersfore, dollars aze always saved
during operation at the higher thermestat settings (roduced cooling
effoct period.) The key is whether the recovery period consumes moze
than you've saved. Several factors affect this and not all of them

are under your dirset control. .In general, the amount and rate at whikh
you use energy are under your control while the cost of that energy is
not, On this basis, ler's split question number one into two parts and

address each part separately.

For the first part, let's address energy. The energy saved can be
approximated as follaws:

Btu

saved Bldg. load per degree A T x (normal temp. - set back temp.}x hrs.

The building load per degree A T is a function of building design
(i.e., how well insulated, how much glass, orientation, etc.) and can be
approximatad by dividing the design lcad by the design A T.

Continued --=aa

e e i

G-78 (7-77) (807-01.
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Mr. Thomas A. Towers -2- July 19, 1978

For example:

Design Load
{Outdoor design condition - IndooT design condition)

= 240,000 BTUH 240,000
- ; = 9230 BTUH
(98-72)°F 26 SF

The energy required to recover can be approximated as follows:

BTU = 0.197 x gross area Cf%.zj x (normal temp. = set
’ ) back temp.}

This approximates the BTU's required to cool the air volume in the

* structure back down to the normal temperature, It does not account for

the thermal mass of the structure or anything inside. Basically, it
would satisfy the thermostat on the fixst cycle. The next few cycles
of the thermostat would be shorter than normal becauss of the extra
internal *structure load. '

In an existing building, the regovery time will be established by the
installed capacity of the equipment and can be approximated as follows:

Bldg. Load at reduce cooling - Unit capacity = Excess capacity

BTU required to recover
txcess capacity

= Recovery time

In a new building the recovery time can be specified and the equipment

sized accordingly. The shorter the recovery time, the greater the excess

capacity required,

The second part of the question - dollars - is a function of equipment
cperation and the utility rate structure. It is not impossible to save
energy and to spend significantly more dollars. Here again the recovery
area is critical. During the reduced cooling period, dellars as well as
energy will be saved; however, many utilities have instituted or are
looking at time of day rates and in this case, the energy saved is the
lowest cast energy. In the recovery period, the rate of consumption as
well as the total consumpticn must be looked at since most commercial
power rates include demand charges.

Continued -==a- |
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Mr. Thomas A. Towers -3~ July 19, 1878

In general, if the system operation in the recovery period adds to the
demand peak, there is a good chance that the net dollars will be minimal
or negative. The first approximation of the absolute value of these
costs can be obtained by using the energy requirements outlined above
and the local utility rate structure.

With regards to question #2, I know of no generic type of building
(i.e., hospital, restaurant, office, etc.) which inherently is unsuitable
for night set back. Building usage patterns have more of an effect than

generic class.

Question #3 - I believe this comes down to how do I determine how much
money I can save. This, in turn, generates a second question which
involves how sure you want to be of the answer. An approximation can be
arrived at by using the estimates of energy and dollar savings and the
number of hours at the reduced ccoling condirions; however, this really
only gives an indication whether or not night set back warrants further
analysis, An estimate with any reasonable accuracy requires a detailed
analysis of the building load profile, usage pattern and local rate

stTucture.

I realize that this amounts to answering every question with "yes" and
"not', but thers is no single answer which is right for the majority of
the casas. The only géneral statement that can be made is that in most
cases it should save energy - it may or may not save dollars and it may
or may not result in satisfactory space conditionms.

Very truly yours,

Richard M. Martini, Manager

Energy Systems
Commarcial Marketing

RMM/ e
Atgachment
g¢c: Mr. Richard Chapman

Mr. George Hudelson
Mr. William Wren

RECEIVED
JUL 24 i

DIVISION OF
NOISE CONTROL.
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THE TRANE COMPANY
LA CROBAE, WISSONSIN 344G1 {4081 7014000
TELLX: I9+1418  TWA $10-187-2078  SASLE TRANK

June 16, 1978

State of Maryland

Department of Health and Mental Hygiene
Environmental Health Administration

P. Q. Box 13387

201 West Preston Straet

Baltimore, MO 21203

Attention: Mr., Thomas A. Towers, Chief
Division of Noise Control

Reference: Your Latter of June 6

Dear Mr. Towers:

This will acknowledge receipt of your June 6 Tetter regarding infermatipn
on nighttime shutdown and reduced cooling effert in buildings.

In the case of nighttime shutdown of heating, ventilating and air cendi-
tioning systems, there is a very definite energy savings involved. In
many buiidings that utilize a perimeter heating system, it is possible
to shut off the {nternal air conditioning system for extended periods

of time during nonoccupancy and save considerable amcunts of energy.

Reduced cooling effort on certain types of air conditioning systems can
actually increase the amount of energy that that system will use.

good example of this is what we call a terminal reheat system where, if
the thermostats were set up to 789 iand we experience a Toad reduction,
this loss of lcad must be repiaced with reheating energy to temper the
supply air to the conditioned space. [f the thermostat s set at 789,
the reheating energy would be substantia] if the same air movement were
maintafned.

If in the same building wa were utilizing a variable air velume system
and set the thermostats up to 789 in lieu of say 759F, the energy
reduction could be substantial since we are now varying the air volume
and, in doing so, would reduce the air moving energy assaciated with
that kind of system on reduced cooling erfort.

The other considaration {5 the mass of the building. Generally speaking,
heavier buildings have a much longer soak time and, therefore, it is pos-
sihle to shut off the heating, ventilating and air conditioning systam

on an 8:00 a.m. to 5:00 p.m. building prior to 5:00 p.m. since the build-
ing will take & greater period of time to soak the tampaerature up or

down.
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N. R. Patterson, Manager

THE Fﬂﬂg COMEeaNY

State of Maryland
June 16, 1978
page 2

In like manner, it may be necessary to start the equipment prior to
eccupancy to pull the building temperature back down. Ideally, this
setup operation would take place at other than peak energy use times to
reduce the demand charges on the building energy system.

The effect of nighttime shutdown of a building or reduced cooling effort
can be analyzed on a computarized energy and economic analysis program
such as the Trane air conditioning economics program.

A study of this nature will compare various modes of operation of the
building and 1ts service systems quite effectively to guantify the degree
of savings that are available to the building owner.

[f you are interested in pursuing this further, we suggest that you con-
tact our Baltimore office who is capable of giving you additional intTor-
mation on the Trane Air Conditicning Economics program.

If we can be of further assistance to you, please feel free to contact
us. )

et —_
-
o

'..".-'—j :’r_: .

Appiications Engineering

P.5. The address of our Baltimore, Maryland office 1s:

2011 Greenspring DOrive
Timonium, MD 21093

Attention: Chris N. Cuddeback
Telephone: 301 252-8100
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BALTIMORE GAS AND ELECTRIC COMPANY

P.O. BOX 1475
BALTIMORE, MARYLAND 21202

ELECTRIC ENGINKENING
DEPARTMENT ‘ June 3, 1978

Mr. Thomas A. Towers

Chief, Division of Nolse Control
Department of Health 4 Mental Hyglene
P, 0. Box 13387 e

201 West Presteon Streety

Baltimore, MD . ‘21203°

Dear Mr. Towers:

Thiz i3 to advise you that in reaponse to your letter of
June 6, 1978, requesting certain owverating characteristics of aiw
conditioning systems, your questions have beer referred to ocur Energy
Services lepartzent. -

In discussing the nature of your questions with Energy Services
they prefar to discuss some of these matters with the major air condition-
ing panufacturers. Accordingiy, it may be several weeks until we respond
£0 your request.

We will atiempt to rescond to your request as soon as pessible.

Varr truly yours,

e

..._...‘..__'__mia ‘l:i;;\_‘_-'l‘:',vl’.;.- P
T — 2 =
RECEIVED  Gas™

Hlectric Engineering Departigent

GRF:aml - JUN L RS ’
2IVISION OF

NIHEE CONTRCL
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BALTIMORE GAS AND ELECTRIC COMMPANY

Energy Services

July 13, 1978

¥r, Thonas A. Towers, Chief
Divisicn af Nolsa Control

Dept. of Health & Mesntal Hygiens
P.0Q. 3Box 13387

201 West Preston Street
Daltimore, Maryland 21203

Dear My,

Towars:

As you requested, in your letter of Jume 6, 1978, we have
conaidered operating characteristics of air conditicning systems
for commareial buildings, Our respense to your questicns are as

follews:
1.

2-

1508 Woodlawn Drive « Sast of Beltway at axit 17

Q.=Is there a pet savings of energy or money
obtained through night time shut down or reduced
cooling efford? -

A.«Thore are mixed opinjons about the aoswer to
this questicn. Our feeling is that savings can be
accomplished by shutting down or setting up adr
conditioning during nigbt time hours. We reccmmend
to customers, howavar, that i the weather =epors
shows an extremely hot day, that they not adjust
the air conditicning. In other words, set it up

or turn it off moat times during the surmer excspt
for extremely warm pariods,

Qui=Arm therwe any tuildings whore night time shut
down or reduced cooling sffort may not te affece
tively nand?

As=dny tuilding which has siore than ons shilt or
any late evening or night time operation zculd not
benafit frem nizht shut down, Zxamplas woeuld be

Fhone 265-7500 | 2.0, Box 1475

Susiness Location iMalllng Addreas
Baitimora, Maryland 21203




AUV NYyny AGUY LD

?

Mr. Thomas A. Towers
Dapt. of Health & Mental Hygiene
July 13, 1978

Paga 2

4

3.

industrial plants which work arcund the ‘clock,
reaidential buildings, such as high rise aparte

- monts, department storws and otkber retall stores

which stay open teo 9:30 or 10:00 at night.

Qs=If night tims simt dewn or reduced cooling
affort is effective what building apd/or overating
charncteristics would ons use to predetermins the

degree of savings.

A.=This questicn is very difficult to answer. Some
of the controls companies have been attempting to
arrive at computar models which would determine the
results of night sst up of cocling. Their astudies
are as of this time incomplata. .

If you have axxy furthar questions, pleass do not hesitata to

call or writa.
) Sincerely,
Lreil) sy
Edward K. Cassedy
Sr. Energy Applicationa 3Spec.
EKC/tie]

¢c  J. W. Stout, Jr.
A. J. MeCubbin
J. P. Bennett
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POTOMALC ELECTRIC POWER COMPANY - 1300 SENNSYLVANIA AVENUE N, W. WASHINGTON. 0.2, 20882

Mr, Thomas A. Towers, Chief

Division of Noise Control

State of Maryland

Department of Health and Mental Hygieoe

1202) 3722000

Jyne 28, 1978

RECEIVE °
RO Y AELED

Environmental Health Administracion Divi ‘v OF .
P. 0. Box 13387 NQl::" Cl"‘"TRG L 1373
Baltimore, Maryland 21203 So el —
Vs OM CF
5 M- I CONTACL
Dear Yr. Tovers: L T
Your letter to Mr, Allard with respect to cbraining iaformation on

cerctain operating characteristies of air conditioning systems for commer-
cial buildings has been referred to me. There is only a minimuym amount
of facrional infomation available because of the complexity and diversity
of chis market. For chis reason, I have answered your questions in a

general manner.

Firsc, there are at least five factors chat impact che feasibility of .
curtailing or shutting off an air counditioning system during hours of

ungccupancy, The first is the type of building or accupamey. The type

of building that you are dealing with has a considerable impact on the

feasibilicy of shucting off the air conditioning system. For exampie in

a Bowling Alley, which has a very high percentage of fresh air venci-

lation required during periods of occupancy, the set back or shutting

off of the air conditioning system i3 ctypically advancageous, primarily

because it reduces the very high ventilacion load. A second factor is

the sizing of the air coaditioning system.

In some cases the air condicion=-

ing is sized c¢lose to or somewhat less than the calculated heat gaim. 1In
this zase shutting off an aizr conditioning system would gqften be found
impraczical because it may noc be large enough ro cool the building down
to the desired temperacure level in the morning when che building is to

be cecupied. Another factor is the type of air condicioning system and
its concrol, some syscems are designed, ctypically io very large buildings,
for operacing at a teduced level. For example, in cur office building

the perimeter chilled water system can be operated to reduce the heat
gained chrough che exterior walla of the building and keep the building

at a minimal cemperature without operating the entire syscem. This

gives us maximum ecaoncmic operation and yet permics us to Keep Cthe
building within a reassonable temperature range. The hours that a building
i3 cccupied is another factor. The greater the hours that the building

i3 used the laeass feaaible shurback will be found. The lasc fgecor is

the time of the year., During the intermediace months when only minimal
cooling is required it will bYe more feasible to shue off or reducs the

cooling when the building is noc occupied.
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Mr. Thomas A. Towers
Page Two
June 28, 1978

Generally speaking we recommend to commercial building operators that
unless they have extended hours of operation, more than 12, that a
shutdown would be desirable. We recommend that the shucdown be designed
considering the amount of time that will be required to permit the
building to be pulled down to the desired cemperature in the morning
prior to occupancy. We would use a different approach for buildipgs of
extended use, 14 to 18 hours or more, where the Eeasibilify of shutting
down che cooling system is questionable. In these cases the key factor
is the vencilation load relationship during the occupied and unoccupied

hours.

If you have any questions with respect to chese matrers, please ler me
koow. We would be glad to review them with you at your coavenience.

Fetm W rae
John H, Whicney '

ee: N. F. Allazd
K. M. MeGrath

——
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Appendix 7

Schedules G & T af Electric Service Rates:
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Baltimore Gas and Eleetrie Companv—Eleetric

37

GENERAL SERVICE—ELECTRIC

Availability:
For use for all purposes.

SCHEDULE G

Delivery Voltage: Service at Secondary Distribution Systems voltages, or at Primary Systems

voitages (Rider 15).
Monthly Net Rates:
Demand Charge:

For the first 60 kW of billingdemand ......cviviiiiiiiiiniieinsinn. None

For the next 440 kW of billing demand .....vor it iiiiiiinni iy $3.26 per kW
For the excess over 300 kW of billingdemand ..................c.... 3308 "

Energy Charge:

For the first 11T T 3.68¢ per kWh
Forthe next 2840 ™ . iiriiiriiriieranerireeriiisrarornatnna 597¢ " "
For the next 6,800 7 . vrrrrtiirinrerennreternnisrsnnrnsnsnrnres 4,18¢ "~ "
For the next 15,000 " . .rvirriirrrtiivesrtivrrneiirmrarrenenans 284 " 7
For the next 75,000 " .............. e et tarrae it 234¢ " "
For the next175,000 " .. .ciiiiiiiiiii ittt 2.08¢e ° "
For all over 274,500 ~ T 167¢ " "

------------------------------------------

Fuel Rate Adjustment: Applies to all electrieity supplied. (Rider 1)

Billing Demand: The maximum measured demand (Rider [1) in the 12 months ended with the
current billing month if such demand is less than 75 kW, otherwise, the maximum measured
demaned for the month but not less than 75 kW; and in either avent not less than two-thirdsof the
maximum billing demand, up to 200 kW, in the months of June to September, inclusive, of the
preceding 11 months pius one-half of the excess (if any) of such maximum billing demand over

200 kW,

Minimum Charge (Net): §1.89 per month plus the Demand Charge, if any, and the Fuel Rate

Adjustment on kWh supplied.

Late Payment Charge: Standard. (Sec. 7.4)

Payment Terms: Standard, (Sec. T

TermofContract: Oneto 3 vears, dependent upon extension and demand requirements {Rider 21},
and thereafter until terminated by at least 30 days’ notice from the Cuswomer,

Subjeet to riders applieable as listed in Rider Index.

P. 5 C. Md.~E-{Suppl. 158)

Filed 11/29/77—Effective 12/2/77




= NEE REFINY AU 2020

¢,

{423 5420

Baltimore Gas and Electrie Company—Electric (G)

RIDERS

Riders applieable: 1, 2, 3, 8, 9, 11, 15, 17, 19, 21, 22, 23,
1. Fue! Rate Adjustment

The price of eleetricity for the current billing month is adjusted (to the nearest thousandth
of a cent per kWh) to reflect the cost of fuel required to produce electricity.
The cost of fuel per kWh of sales is the quotient obtained by dividing (a) the sum of the costs
charged to the following FPC aceounts in the current month:
(1) Account 301—Steam Powar Generation--Fue] and Aceount 547—0ther Power Generation—
Fuel as cleared through Account 151—Fuel Stock, plus
{2) Account 318—=Nuclear Power Generation—Nuclear Fuel Expense, plus

(3) The energy charges and/or credits in Account 355—0ther Power Supply Expenses—

Purchased Power, plus
(4) Account 557.1—Power Production Expenses—0Other Expenses Fuel Cost Adjustments, by

(b) the totai kWh of Baltimore Company sales for the current billing month.

The “coat of fuel per kWh of sales” is adjusted by the Gross Receipts Tax rate in effect during
the current month, expressed as a decimal, to determine the Fuel Rate Adjustment for the
current month. .

The Fuel Rate Adjustment is bused on the estimated cost of fuel por kWh of sales for the
current billing month. The reconciliation to reflect actual costs and sales is made in the second
succeeding billing menth.

{(Nota: The cost of fuel, the total kWh of Baltimore Company sales, and any Fuel Rate
Adjustment are filed monthly with the Public Service Commission of Yarvland.)

11. Measured Demand

The measured demand is the Customer’s rate of use of electric energy as shown by or
computed from readings of the Company’s demand meter in any 30-minute interval. In billing
under Schedule G it i3 adjusted to the nearest half kW.

Where service is used in such a manner that the measured demand as defined above does not
properly retlect the capaeity which the Company is required to provide, the demand may be
astimated by the Company, so as to reflect such capacity. .

Where the power factor is found to be less than 90%. the Company reserves the right to bhase
the demand on 90% of the kilovolt-amperes (kVa) instead of on the kWY,

21, Term of Contract of Schedule G

The initial term of contract is 3 years where additional main facilities are required for supply,
or whera the eatimated maximum Billing Demand excesds 200 kW. Otherwise, the term of
contract i3 one year.
23, Billing in Event of Service Interruption

No adjustment in billing will be made by renson of failure or interruption of the supply of
electricity whare such interruption is due to storm, lightning, fire, flood, drought, strike or any
cnuse beyond the controi of the Company, except interruptions caused by wilful default or neglect

on its part.

P. 5. C. Md.—E-§ (Suppi. 1861) Filed 3/20/78—Effective ¥/19/78
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Baltimere Gas and Electric Companv~==Elactric ki)
SERVICE AT 13,200 VOLTS AND OVER
SCHEDULE T
Availability:
For use for all purposes, for demands of 200 kW or more.
Delivery Voltage: Three-phase, 13,200 voits and aver.
Monthly Net Rates:
Demand Charge: )
For the first 200 kW (or less) of billing demand ..........vviiianns, $ 568
For the next 1,800 kW of billing demand ... .ioviiiivrervsnrareans $2.82 per kW
For the eXcess over 2,000 kW of billing demand........covvnivreian 243 " .-
Energy Charge:
Forthefltst 50,000 RWH vvrrrtirrirnarereserrnammeertrrrinnieaess 2,14¢ per kW
Forthenext 250,000 " .. oieieriiiienrnnsnnins e iresaniarares 1,84¢ " "
Forthenext 300kWh per kW of billing demand ............o00everi, lde " "
‘For the next 200 kWh per kW of billing demand ......vviivvriareiin, 1.25¢ * "
S ol 1 L 1.11¢

Fuel Rate Adjustment: Applies to all electricity supplied. (Rider 1)

Biilling Demand: The maximum measured demand (Rider 11) for the month, but not less than one-
half of the maximum billing demand in the months of June to September, inclusive, of the

preceding 11 montha,
Late Payment Charge: Standard. (See. 7.4}

Payment Terms: Standard. (See. 7)

Termsof Contract: Five vears and thereafter until terminated by at lesst 30 days’ notice from the
Customer.

Subject to riders applicabie as listed in Rider Index.

P. 8. C. Md.—~E-G (Suppl. 138) Filed 11/29/77—~E{fective 12/2/77
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Elactric—Baltimore Gas and Electric Company

(B) Energy Charge (Available under Schedule G at Secondary Discribution Systems voltages
only, in addition to the Demand Charge provision where applicable)

Where the connected load of the electric heating equipment is 3 kW or over. and
where the Customer elects to supply such equipment on a separate circuit (or circuits)
provided by him apart from his other requirements for electric service at the premises,
the Company will separately meter such heating use and in the billing months of October
to May, inclusive, such monthly metered use will be billed as end use in the Customers
total billing for electric service at an energy charge rate not higher than 2.26¢ per kWh
in lisu of any higher rates otherwise applicable to all or part thereof, provided such rate
does not apply to the first 300 kWh of the Customer’s total requirements in the month.
Self-tontained combination equipment (such as heat pumps) and air handling and water
circulating equipment which are exclusively used seasonally for eiectric heating and for
cooling may be connected to the separate meter; also, to facilitate economy of the
Customer’s wiring, other air cooling equipment may be connected to that meter provided
the connected load of the cooling equipment deoes not exceed the connected load of the
heating equipment likewise connected at any time. Meters installed for less than a
continuous period of 12 months to separately measure heating uses are subject to
connection and disconnection charges.

11. Measured Demand

The measured demand is the Customer's rate of use of electric energy as shown by or
computed from readings of the Company’s demand meter in any 30-minute intetrval, In billing
under Schedule G it is adjusted to the nearest half kW, and under Schedule T it is adjusted to the
nearest whole kW.

Where service is used in such a manner that the measured demand as defined above does not
properly refiect the capacity which the Company is required to provide, the demand may be
estimated by the Company, so as to reflect such capacity.

Where the power factor is found to be less than 90%, the Company reserves the right to base
the demand on 90% of the kilovolt-amperes (kVa) instead of on the kW,

12. Night and Holiday Demand

The measured demand on Saturdays, Sundays and the following holidays and during the night
hours from 9 p.m. to 8 a.m. is reduced one-third in billing under Schedule T: New Year's Day,
Washington’s Birthday, Memorial Day, Independence Day, Labor Day, Election Day (National
and State only), Thanksgiving and Christmas, and the Monday following such of these aa fall on

Sunday.

13. Injtial Demand

During the first 6 menths of service under Schedule T, the Billing Demand may he less than
200 kW but in that event i3 not subject to decrease and the Demand Charge is $2.84 per kW of
such demand. When it reaches 200 kW, the provisions of this Rider no longer apply.

14, Demand Proration
During the first 6 months of the initial term of a contract for service, or by reason of the
installation of additional equipment at any time and upon the Customer's request prier to the
increase, the measured demand for billing purposes will be prorated under the following
conditions:
The biiling month iy divided into three periods consisting of the first 10 days. the second
10 days, and the remaining days of the month. If the demand of the second or third
periods individually, or the higher demand during the combined second and third periods,
increnses at least 10% over both (1) the demand of the preceding peried of the billing
menth and (2) the maximum Billing Demand of the preceding month, the Billing Demand
for the month is the average of the demands determined for each such period or periods
weighted on the basis of applicable thirds of the month.
The above provisions are not applieable to a part-month Billing Demand of less than 200 kW,
but such demands are adjusted to 200 kW to obtain the benefits of proration under this Rider.

P. 8. C. Md,—E-3 (Suppl. 181) Filed 3/20/78-Effective #19/78




"YHE PRODLEM _
This brochura describes noise and s
ellecls. It was prepared lo assist you in under-
standing noise problems and reducing the ‘lwlc'e as Ioud
eflacts of your alr conditioning and rairigera- . Molse Levels—dBA
tion equipment on your neighbors. Through - - 140—'—
concerned selection of equipment, proper :
placement and good ‘'malntenance praclices,
you can conirlbule to a quister communily.

One by-product of our helter-skalter soclely
Is sound, Not sound lhat ls' soothing and
pleasant, but sound that is unwanted--a con-
stantly increasing din, NOISE IS UNWANTED -,
SCOUND, o

The United States Ehvironménial Protection
Agency estimates that somel6 milllion people

. .. . . L et e P :

"chart shows the relatlve intensity of some
sounds In’ décibels, An Increase of 10 dB Is
perceived by the ear as belng approximately

Threshold of paln

130 .

~ Jet plane at’ (akeoff at 200
12— - e
, -Discolheque
110—_ ' I
_ Jackhammer at 6%
i 100~ ’

in the Uniled States already are victims of - . - '.90_‘.*- !
hearing loss direclly altributabla 1o exposure R ’
lo excessive holse. Further, haahng loss is T, BO“Garbage m"* at 200

a major cause of Industrial IBjury, compansa- S
tion for which runs Into tha m[lllons of dollars Lo, '

Add to this the cost of anno ance lost .., R
sleep, lhe inabllity to tali or. lslen com-. ~ .." +
fortably, loss of usa of property, and declining., ;%
properly values altributable, at ieast In part,” -
o environmental nolsé and the problem in- e
areases dramalically ., for nd aallméled 40 Vel
nillion Amerlcuns.‘ o ) _-. . L ' 40‘_

-Automobite. pnss by at 50°
' I : Gb"" ' Y )

L P .

s 50— ., TP

WHAT 15 NOISE? .-f-;' o .»_‘”,'-._...30__. LA
' T Leaves hJstIIng

Noise, or sound Is produced by dny numbel - .

»f sources which set up vibrations in the air ~~  © *
wound us, which, In turn are received by our. -+ ¢ Normalbrealhlng T
rars and’ Inlerpreled by our brain. © . »10—- PRI g E

' The major characteristics of’ nolsa are ln-
snaily, frequency, and. duration, These are
neasured’ In decibels, Hertz, -and the cus: |
omary units of ime. = ' o -

A noisa lavel of 0 decibels renresanis the
reakest sound lhat can be heard by & young’
wargon with excellent hearlng. At the olher
xtreme, NASA produced a level of 210 dB
iith-one ol Its rockets In 1969. The lollowlng = -

O—Threshold ol hearlng tor youlh

. Most noise Isa comblnatlon of sounds hav-
ing varicus frequenties. Young heallhy ears

© 20,000 Hertz, or cycles per second, Human
"' eats are most sansltive In the 500-6,000 Hz

oflensive than hlgh frequency nolse.

n
n
n
-l
2
3
g
<
-
-
2
»
g
1

. . Pushing h‘powar'mdwer o
e Tralile, bellway at 500 ',‘_ L
¢ -—-—1- 70—Condanslng Unit at 207, D

VR Cunversatlonal spenbh I

SRR Libmry R “r

range, Lbw frequency nolse. is usuaIIy leas

- Rurulselllng : e

» ' can hear sounds from approximately 20 to

WHY THE CONCERN?

Sound waves trave! through the air and set
in motion the ear drum and the small bones
or ossicles of the middle ear. The motion of
the assicles produces vibrations In the innar
ear's sansory organ,.the cochlea, which are
transmitied to the brain lo be perceived as

. 5ound or possibly nolse. The hair cells, a

critical Hink In the hearing process, cannot be
restared followlng excessive sound exposure.

There is an Intricate himan émotional and
psychologicael response to sound that can

. vary betwean the extremes of pleasure and

fear. Some responses may be due to the In-
lormatlon conveyed by the sound or lo prior
exparlances. Y

“The aﬂecl of nolse on the shility to com-

- munfcale s perhaps lhe most significant
. Infiuence on the reaction of humans to noisa.
- Communicatlon inlerference may ba due to

a damaged hearlng machanism or to exces-

. siva sound Intrusloni;

Concarn aboul excessive'nolse has bheen

" with manklind for.imost of his existerce, 2,500
.. years ago the Qreek é¢ommunily of Sybarls
‘" banned melal works. and the kesplng ol

roosters within the clly In order to pravent

" sleap disturbance -and speech Inlerfarence.
* Jullus Caesar cragcked down on charfols after

10:00 p.m. In ordar that he couid sleep with-

.ou! being disturbed, tnhdustrial development

ovar the past two cenluries has caused a con-

tinuous increase In the extent of the noise
problem. This Increase In the number of nolse

sources and thelr level of oulput has caused
jncreased publc contern and prompted
governmantal aclion in response to clliizens’
demands for elfacllve nalse control programs.
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The Brochure,

Appendix 8

"Air Conditioning and Refrigeration Condensing

e

Units: An Owners' Guide to Nolse Control"




" eration condensing units at Ihe rear of com- | *
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NOISE LEVELS CAN BE CONYROLLED

Noise Is generally controlled by’ the suit-.

able application aof cerlaln baslc principles,
l.e, isolation, Insulation and interruption.

Isalation means' to locate naolsy activities at
polnts away from whare paople. liye or work -

to minimize disturbances, Insulation refers to
the use of absorptlve malerials on machanlcal

: aquipment to absorb as much acoustic enargy
. at the source as possible, Interruption Is the ;. .-
. application of a .high -tranamisslon loss ma-

-.- tarlal dlractly 1o the surface of a nolse source . -,
.~ or the blocking of .the passage of suund e
e Ihrough the installation of a barrler., el

An acoustic- anclosura can. spmetlmes be‘ '

‘used to reduce nolse levels by up 1o 15 dB:,

Care must be taken |n the desjgn and con- - -
struction of the enclosure, lo agsure that air. .

flow is not unduly raslrlcted and that the dis- .
- charge air does not recirculdle into tha inlet

ajr stream, Bacause.lhs parformance of an

anclosure may be highly directional, arlenta- .~ ;.
" tlon is Important ta prevant. degrndnllon of ;-

the nolse level on lha discharge slde of lha

enclosure, |

The location of air condlllon!ng and refrig—

mercial buildings tends, to.énhante thair
ability to cause a nolsa problam at adjacent

_ properties, Because the. distance -from the

condensing unlt to the property line g limjtad
in many cases, relocating the unlt toward the

-front of the building can be significantly help-

ful. A reduction in nnise'levals of 6 dB may be
achieved with each doubling of the dislance,
to the mndenslng unit. .

The performance af a nolse barriar ls con- "

trolled primarily by its dimenslons. A barriar
ol a practical size can be expected to reduce
nolse levels by 5 to 10 dB. Somstimes an
accoustically absorbent material is applied to
ihe face of the barrier next to the noise source
to reduce the reflection of sound anergy back
toward the source, °

‘Maxlmum Allawablo Nolag Lovol (dBA)

j‘.- g . e . lndullflnl

R '.-‘ ,-. S P;oporly‘ Pmpnrly Plopntly
'Dayl]me Lo 80T T2 65
~.‘Nightime . © 80 | - 67 - f";‘ L B
o Int 1980, lhesa Iavels thl bp reduced py i
5dBA . _ P ,.‘. v b

: lem, a solution can be found through equlp-

Eai

’ - Air Conditioni.
THE STATE NOISE REGULATIONS

- The Environmental Noise Act af 1974 of the
" Blate of Maryland declares as policy the limi-
{ation of'noise o that level which will protect
. the. heaith, general welifare ‘and pro{aarty of .. -‘
. the psople of the State, This act required that "/ '
".the Depariment of Health and Mantal Hygleng ..~
. develop and adopt regula;ions spaclfylng L
‘allowable levels of hoise and’ assume’ re=" "+
spongibllity for heir enforcement The iollow-'
Ing regulmions are ellective lhrough 1978:, v

and

~ Refrigeration Condensmg
llnlts. An Owners Guide To -
Nolse Control |

As Moasured Al Tlm Racalvlna Propnny ; v\'l ,

Commnrclnl ledonllnl'

: WHAT CAN YOU DO IO REDUCE ND!SE’. :
. When you Install.a new’condensing unit, .;
be sure o spegify that the compleied installa- |
tion must demonstrate compliance with the - .

* State nolse rpgulations’ bafors final payment -’
Is made. The Depariment has daeveloped a ° "
-;simple nomograph, based on published data,
which will ald in the selecllon nnd Iocallon of -
new units.

- It an axlsllng condenslng unlt la a prob- S _'

ment relocation, replacemant with a quieter-
unit or the installation of a barrier or an en-- " .
-closure. In some ‘cases, the condensing unlt -
may be shut down at night whan peopie are
the most sensillve to unwanted sound. Sav-
ings ol energy and money are possible addi-
- tlonal benelits. The degrae of savings can be
ascertainsd by elther your equipmant supplier _' ,
-or public utility represenlative. Your aquip- -
ment supplier can advise how nighitime shut- -
down is likely lo affect system performance
and your electrjc utllity supplier can lndicate
- how operallng coala may change .

Maryland Departmnnt ol Heallh and Menlal Hyginnn L
-Environmental Health Administration . i

. 201 West Preston Strect—Raltimore, MD 21201 - "

S prepared in cooperation with =~ :
1

{

Metropolllan Washipglon Council of Governments'

For lurlher inlormnl[on conmcl iha Dlvln[on Y. -I L
) Areawide Envlrunmentall‘inlse Progrom -

of Nolso Conirol:. (301) 303-2727.




