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F-, Foreword

f-

_n October, 1976, the U.S. Environmental ?refection Agency

(EPA) contracted with _he Metropolitan Washington Council of Gov-

ernments (COG) to develop a plan to evaluate specific noise con-

txol strategies in a major metropolitan area. During the perfor-

mance of that cent.Tact, staff from COG and six of its area juris-

dictions, identified noise source targets for study and developed

a series of potential strategies for evaluation. The overall plan

was then presented to EPA for their consideration for funding of

_he implementation phase.

The contract for the implementation phase of thestudy was

awarded in September, 1977. Specific work elements included the

_'_ developmen_ of two educational modules and the investigation of

*_" control strategies for grain dryers, air conditioning and refrigera-

tionunits, minihikes and refuse collection vehicles. For each

specific noise source =o be stud_led, a jurisdiction within the

metropolitan Washington area was selected to worm with COG in the

investigation.

This report on the noise from air conditioning and refrigera-

tion units is one of a series describing each of the activities

undertaken° The format for each report details the strategies

evaluated and assesses the experiences encountered. Each is designed

to provide guidance for other state and local noise programs faced
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.--% wi_% similar noise problems. Hence, emphasis ks placed on _he

W-
practical aspects of attempting to implement innovative approaches.

The investigation of noise from air conditioning and refrigera-

tion condensing units in the State of Maryland was completed by

the Environmental Healt21 Administration's Division of Noise Control.

staff under subcontract to _he Metropolitan Washington Council of

Gove.--nments. A summary of the State of Maryland's noise control

program is presented in Appendix i+ The elements of the air con-

ditiening and refrigeration condensing units report include: (i)

sample selection, (2) noise measurement survey, (3) implementation

of aggressive abatement procedures, (4) development and use of a

screening graph for determining aceeptibility of sound ra_ed outdoor

unitary equipment, (5) incorporation of noise control considera=ions

_- into The Division of Food Control, (6) exploration of an operational

curfew, and (7) development of an incentive/information program.
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Introduction

Air conditioning and/or refrigeration condensing units are

typically located wherever shopping centers, supermarkets and of-

lice buildings are found. Air conditioning and refrigeration con-

densing units are used primarily to provide ccmfcratble' space con-

ditions for the occupants of a building or to refrigerate food

products for safe storage. For either purpose, the operation of

_he condensing unit is essentially identical.

The noise problem is invariably caused by the air-cooled

condensing unit which consists of refrigerant condensing coils, a

fan or fans to force air through _he coils, a compressor and con-

trol cixcuitry. Th_se items are normally assembled together in a

eingie package which is suitable for installation on a roof or

-- on a pad on _he ground. ..

The noise emitted by a condensing unit is largely caused

D

) by the fan and the movement of air through the chile although the
compressor can be a contributing factor. The condensing unit is

usually located at _he rear of a commercial establishment for rea-

sons of service, aesthetics and noise. Typical noise levels mea-

sured at 20 feet from the unit are sometimes as high as 70 dBA.

_t is customary to locate stores to the rear of shopping centers

with parking to the _ront and sides. This practice can create

problems in areas where the shopping center or other commercial

property is situated adjacent _o residential property.



Report of Investigations and Findings
d.

f

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 Noise Measurement Data

Inasmuch as the resources available for the completion of

_his study were somewhat limited, the authors were anxious to

S-\ identify a sample situation fro m which maximum benefit could be

_.. derived. It was observed _ha% shopping centers are frequentl_

located in areas where noise from the condensinq units impact res-

idential properties. Fur_%er review of the noise complaint re-

coeds showed a number of complaints resulting from these situations.

Thus, it was de_ermined this study would focus on commercial air

conditioning and refrigeration condensing units located in shopping

center areas. " No attempt was made to delineate a specific size

u_it for study, however, major concern was given to location and

impact on residential property.
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_-_ During the sample identification period, Maryland's noise

W control program had become the Division of Noise Control within

the Bureau of Food and Drug Control. This bureau is responsible

for bo_h review of plans for all future food service installations

and periodic inspections of existing facilities. It, therefore,

became obvious that concentration of this study on condensing

units, associated with food service installations, would be ideal

because 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 cor_/nercial air conditioner system noise on residential

property, noise measurements were taken at 40 sites. The measure-

men_ sites were selected in a random manner, except that it was

_ considered preferable to selec_ a site where noise was caused pri-

_" marily by "a sinqle condensing unit.' At each site, a sketch Ap-

pendix 2 was prepared to show the location of buildings, _he con-

densing unit a/%d other items of interest. Pictures of some of

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

office was contacted to get the zoning status of the involved prop-

erties.

The procedure at each measurement site was to walk along

the property line and mark _he observed sound presst_e levels on

_5e location sketch. The wind speed was measured occasionally to

assure _hat it was no_ higher than 15 mph and would not interfere

with t.he measurements. Sound level meters that were used for this

3
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survey included the Bruel & Kjaer 2209, GenRad 1933 and the

/_" GenRad 1981B. All of _hese meters are Type _ precision 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 pressure levels provides a baseline impression of _he typical

impact of _he air conditioning systems on adjacent residential prop-

erties.

Figure i is a cumulative percentage distribution of _he max-

imum sound pressure level observed at _he property line for all the

measurement sites. This figure shows that only 12% of _he survey

locations are in violation of the 65 dBA currently allowable during

_: daytime hours in a residential area in _e State of Maryland. How-

ever, 68% of t-he survey locations would be in violation of the

55 dBA currently allowable during nighttime hours in a residential

area if _5ey were, in fact, in operation.

From this measurement sample t it appears that commercial air

conditioning systems are not likely to De in violation of existing

Maryland daytime noise regulations but that a serious nighttime

problem is c_curring. However, many lo_alities have _ore stringent

daytime regulations. _n _hese oases, violations are quite likely.

For Maryland, _he implication "of these findings is t.hat an aggressive

program in the night hours is necessary, particularly, in situations

where residential areas are impacted.

- 4
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.Abatement Procedures :

/-' Citing of Violators/Control Techniques

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 allow 65 dBA during daytime hours and 55 dBA

during nighttime hours. At the sampling locations, measured

noise levels in excess of these limits were evaluated to deter-

mine that the particular condensing unit under study was indeed

_he primary, if not sole, contributor to the measured levels.

Personnel at the facility were verbally infer=ned at those locations

where a violation was observed or would occur if the condensing

• unit were operated a= night. Written notification, the first formal

_-_--_ step in the abatement process, followed. This notification in-

cludes' a certified letter and standard form, "Report of Observation

of Violation," (Appendix 4) which notifies the owner of' the facility

of the nature and extent of the violation, and proposes a general

abatement timetable for corrective action or establishes a date

on or before which such a timetable is to be submitted.

Careful attention is required during the previously described

process because of the language of the Environmental Noise Act of

1974, which specifically requires that violators be given a "rea-

sonable" 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

)



_-_ control personnel with or without obtaining third party (con-

r'" sultant) evaluation of the situation. Establishing a willful

violation is accomplished by the certified letter which estab-

lishes a time period for either correction or t_he submittal of

an abatement plan beyond which any continuing violation will be

considered willful in nature and subject to the penalty provisions

of the Act.

Alternatives exist for the procedure beyond _he establish-

ment of a willful violation. The principal ones are the adminis-

t-rative order, the fo_nal plan for compliance and the variance.

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

tal Health Administration or by the Secretary, Department of Hea!_-h

and Mental Hygiene as the case dictates. This order directs t-he

_-._. violator to. take specific action during a given time period, or

_--' to face prosecution and/or penalty.

The Plan for "Compliance (_FC) is a legally binding • agreement

between the executive(s) Of a facility in violation of noise regu-
• • ")

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. Default in the terms of the PFC

may result in imalediate legal action.

The PFC exists primarily to ease costs of modifications; whereas

the variance procedure exists for situations .=or which practical,

state-of-the-art solutions do net currently exist.. The applicant

7



for a variance must advertise for a public hearing, declare his

f

reasons why control is impractical, and agree to take action

as technology becomes available. Variances are granted by the

Secretary and are renewable if necessary upon presentation of

docur_ented evidence in support of such action. In order to pro-

vide suggestions for possible approaches to reducing noise from the

condensing units, the authors collected information to assist

those persons cited for violation. As previously discussed, the

noise emitted by a condensing unit is largely caused by the fan

and _e movement of air through the coils. Sometimes the compressor

is a contributing factor. Approaches to _he problem include: (1)

enclosures or modifications to the unit, (2) replacement with a

quieter unit, (3) modifications of the transmission path through

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

a combination of these approaches is necessary.

Reduction of condensing unit noise by _he source modification

technique typically involves either an enclosure or replacement of

the existing unit with a quieter one. The replacement approach,

though highly effective, tends to be unsatisfactQry in terms of

the cost involved. It should, however, be considered since modifica-

tion or relocation costs are sometimes quite expensive too. In

these situations, _he practicality of expenditures related to mod-

ifying an older unit versus replacement of _he unit should be

carefully considered.

8



"_ The Environmental Pro_ection Agency, Region X, noise Dre-

W gram performed a study to determine methods of reducing the noise

impact of residential heat pumps l/ From this study, it was found

that plywood enclosures, lined with acoustically absorbent mate-

rial, could result in attenuations of up to 15 dRA. 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 t-hat 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 increasing the length of the path or blocking _he

transmission oi acousuic energy along _he source-receptor path.

Relocation of the 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 roof _ops in shopping center areas. In.sev-

eral cases, this location was most unfortunate. Many shopping

centers are constructed at a lower elevation than _he adjacent

residential areas, in _hese situations, relocation of t.he 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 performance

only by its overall dimensions. 9ractica! sizes can be expected to

yield a 5 to i0 dR reduction in noise levels.

9
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The practicality Of an operational curfew as a control

W technique is discussed in the next section of this paper. Later

in'the paper, a brochure which was developed to assist owners

in evaluating control techniques is presented.

Ex_loration of the Implementatign 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 quickly to bring needed re-

lief to affected persons. It would be completely effective and

would net require any capital expenditures on the part of t-he

air conditioning equipment owner to come into compliance with the

Stare noise regulations. Nighttime surveillance and noise measure-

_ ; men_s would not generally have to be conducted by noise control

personnel unless a complaint had been received. _n some situations,

a curfew is probably the only practice! solution for those locations

_hat canno_ comply wi_h the noise regulations even after other con-

LTol measures, such as a barrier, have been employed. In a recent

case, the barrier and curfew approach were combined to solve the noise

problem. However, _here are many factors which mus_ be considered

in assessing the overall practicality of a curfew.

TO obtain accurate and current information about the effecu

of a nighttime curfew on air conditioning system performance and

economics, four electric utility suppliers, two equipment manufacturers

i0
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_, and _he Air Conditioning and Refrigeration Institute were con-

/
tacted by mail• Sample letters are shown in Appendix 5. This

approach was used because it would yield accurate and current in-

formation about condensing u_nit operating costs when nighttime

shutdown occurs. The replies that were received from four companies

are displayed in Appendix 6. Companies were first asked whether

_here would be savings of energy and money obtained through the

application of nighttime reduced cooling effect or shutdown. A

potential energy, savings was of particular interest due to current

concern about energy consumption. Obviously, savings of money,

: which could be the result of use of less energy, would be a strong

incentive for an owner to shut his air conditioning equipment off

at _ight as a means of complying wi_h the noise regulations. Con-

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

_./ of o_her control strategies, could be acceptable if energy consump-

tion did not increase. Respondents generally agreed that nighttime

shutdown or reduced cooling effect saved energy. However, all in-

dicated there were many factors involved in such a statement, with

respect to whether or not money could be saved, no single answer

could be given. The reason being that the economic effect would

be dependent on whether the equipment adds to _he demand peak in

_he utility electrical charges while operating to cool the building

for _he next day's use. Elec_rio service rate schedules are shown

in Appendix 7.

ii



Another question explored was whether _here were building
W

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 building that has high ventilation requirements such

as a bowling alley.

In response to hew much savings could be expected through

nighttime shutdown, or reduced cooling effect, the companies in-

dicated that a detailed analysis of a buildinq's load profile, usage

pattern and local rate structure was necessa_f. One utility company

indicated that manufacturers have computer models under development

to answer _is question. Other statements by the respondents were:

_J i. Nighttime shutdown or setback of air conditioning

systems should not be done if the weather forecast for

_he following day is for an extremely hot day because

unsatisfactory space conditions during the occupied

period could result.

2. In some cases, the air conditioning system is sized close

to or somewhat less than the calculated heat gain. In

these cases, shutting down t_he system at night could be

unsatisfactory because the system might not be able to

handle the "cool-down" load prior to tbe time _he build-

ing is to be occupied.

3. Reduce_ cooling effect can increase _he amount of energy

_hat some systems use. .An example is a terminal reheat

• 12



system. In this case, when the thermostat is set
/

"up" f_0m normal and a cooling load reduction occurs

due to the building being vacated _cr the day, ad-

ditional reheat energy will be required to temper

_he air to normal space conditions, it should, however,

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

The Carrier Corporation provided a detailed reply to the .

request for information. _neluded were formulae that could be

used to obtain an approximation of the savings involved _hrough

nighttime shutdown or reduced cooling effect. The letter is presented

in Appendix 6. An example is provided below to demonstrate T_he

savings that might be achieved:

_ Design loa_ = 240,000 BTUH

',_.../ Unit capacity = 260,000 BTUH

Outdoor design condition 98" F

Indoor design condition 72" F

Set.back condition 95 _ F for i0 hours

Building area 10,000 SF (square fee_)

Building load per degree _ T = 240,000 BTUH

(98-72) :F

= 9,230 BTUH
"F

BTU Saved = 9,230 .gTUH x (72-85) F x 10 Hrs.

= 1.2 x iO 6

Recovery BTU = 0.197 x 10,000 SF x (72-85)'F =
25,600

!3



At _he set_back conditions in this example, the system is
#-

supplying only half of its design load. Therefore, about half

of the installed capacity would be available for the "cool-down"

Operation provided that it occurs sufficiently early in the morn-'

ing before outdoor 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 shown in this example completely favor nighttime

setback for the purpose of energy conservation. It should be pointed

out, however, _hat these calculations have a very limited capacity

for accuracy. In particular, the building load varies _huoughout

_he day with a minimum occurring during the night. Also, the energy

"- ' recovery formula does not account for the ther_a! mass of the build-

ing. These errors would tend to reduce t_he energy saved, increase'

the recovery energy and increase _he recovery time perhaps dramat-

ically.

In answer to _he ces_ of a nighttime setback, the reply from

Carrier Corporation was not too specific regarding the economic

impact. Carrier Corporation stated t.hat one indication as _e whether

nighttime setback warranted further study could be obtained by the

use o_ the energy estimates they presented and consideration of

_he local utility rate structure. _t was further sta_ed _hat "an

estimate with any reasonable accuracy requires a detailed analysis

of _he building load profile, usage pattern and local rate structure."

!4
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The Baltimore office of _he Trane Corporation supplied
/

literature on their TRACE (Trane Air Conditioning Economics)_ /

computer program which is designed to assist in t_he conservation

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 systems in any particular hui!ding. However,

since a single T_CE run can cost in excess of $1,500.00, this

area of investigation was not pursued. In any case, the results

would only be specific to a particular building. An a_tempt tc

arrive at general conclusions from one or more TRACE runs would be

u_wise°

_n summary, _here is reason to expect some energy savings

f-" _hrough nighttime setback. The degree of savings and the effect on

operating costs of _e air conditioning system can oily be answered

after a _horough analysis of a particular situation. Also, in cer-

tain situations, nighttime setback may possibly adversely affect

oomfor_ conditions during t_he occupied period.

The major objections to a curfew include the fac_ that it

could increase electricity costs because of demand factors during

the "cool-down" phase. Also, it could cause unsatisfactory space

conditions during _he occupied period. Zn a particular case, an

energy and economics analysis program such as the Trane air

air conditioning economics compuner program should help an

owner decide whether i_ is preferable to shut the system down at

b
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night or spend money for barrier construction or equipment re-

/
location. If necessary, performance of _he system could be

tested to see if satisfactory space conditions could be achieved

with nighttimeshutdown. Ideally, this test should be conducted

when temperatures are quits warm and the demand for cooling 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 operational

curfew as a strategy for noise control has demonstrated several !

points for consideration:

(i) Condensing unit operation noise is most likely to b_ i

in violation of the nighttime Maryland "regulations

for residentia! zones..An operational curfew would

eliminate _his problem effectively; i
L

(2) It is likely that a curfew would result in energy, con-

servation, however, economic benefits will not always i

be realized. Each situation must be evaluated on an

individual basis before this determination can be

made;

(3) _n certain situations, a curfew might prevent attain-

ment of satisfactory space conditions during the occupied

period. If the situation were severe, _hare would be

the possibility of lost person hours due to the un-

satisfactory working environment;

_, 16
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_, (4) The implementation of a generalized operational

f curfew seems unwise due to the unique circumstances

associated with various settings;

(5) Generally, a curfew should be explored as one possible

control approach along with other solutions such as

const_Tuc_inq an enclosure, • relocating the unit and in-

stalling a barrier. In situations where the curfew can

be implemented, it has the potential of being a cost ef-

fective, energy conserving solution. Individuals should

be encouraged to test the" curfew approach.

-• 17
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Incorporation of Noise Control Considerations into the Activities
of the Division of Food Control, Bureau of Food and Drug Cohtrol,

/" S'tate' o_ Mar_.land: .An Approach to Mechanical Permits and _nspections:

One of the elements of the work program for _-his stildy was

to explore the possibility of a mechanical permits program in

the State of Maryland. For the purposes of this investigation,

it was determined that an approach to 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-

txol was within this bureau. From this initial reasoning, the

idea of a combined pex_nit/inspeotion program evolved.

The first task was to develop a screening 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 regulations. Since the curren_ number

of sound level meters available in both _he State and local pro-

grams in Maryland is quits limited, it was decided _hat a screening

tool which did not necessitate a sound level meter would receive

maximum use.

Ti_e Air conditioning and Refrigeration _nstitute (ARI) Standard

2?0-75_/, Standard for Application of Sound Rated outdoor Unitary

Equipment, provides a nomcgram for predicting _le sou_nd feral r_a_l_ing

from the operation of outdoor sections o_ unitary air conditioning

and heat pump equipment. The procedure is relatively simple but

is not entirely suitable as a rapid screening tool for determing

the acceptaDility of condensing units operating in a particular regu-

latory environment.

m 18
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TO use t_he ARI Standard procedure requires that a sound

f level number, SLN, be determined by adjustments to the sound rating

number, SRN, of the equipment which 'is published in the Directory

of Certified Sound Rated Outdoor Unitary. Equipment, published by

the ARI_/. The SRN is adjusted by adding an equipment location

factor, ELF, subtracting a barrier shielding factor, BSF, and sub-

tracting a sound path factor, SPF. The ELF accounts for the fact

t-hat sound in a particular direction is amplified by the presence

of reflecting Surfaces and has a maximum value of 2. The BSF is used

since noise is attenuated by barriers. The maximum BSF value is 6. SPF

reflects 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 procedure indicates _hat an error, E, of _ 4 dBA may exist

between measure_ and predicted sound level values. Thus, the re-

lationship between t/_ese variables may be expressed as:

• +
E = - 4 dBA

SLN _ SRN + ELF - BSF - S_F

The purpose of the ARI screening graph is to provide a prsdic-

tion tool that requires a minimum of effort and knowledge while re-

taining reasonable accuracy. Therefore, in adap£ing this graph for

use with t_he Maryland noise regulations, certain assumptions were

made. Since condensing units are frequently located between build-

ings, a value of 2 was used for ELF. BSF was assu_ed to be zero

because barriers are rarely used. Since environmental noise regu-

lation measurements are made outdoors, SPF is, _herefore, also zero.

•_ 19



,_ E was assumed to be + 4 dR to represent the worsu possible case.

t_" Therefore, for the screening graph developed, the relationship be-

Tween the variables is as follows:

E = + 4 dBA

SLN = SRN + 2 - 0 - 0

SLN = SRN + 2

The relationships discussed above were plotted on semi-loga-

rithmic paper to give a straight line relationship between source-

receptor distance and S_N. Curves were provided for all the present

and future Maryland regulatory levels. The resulting graph is

shown in Figure 2. The use of this graph is illustrated by the

_ol!cwinq examples which are shown in Figure 3.

i

f_ (i) At a source-receptor distance of I00 lee'c, a condensing

_'_' u_it" with a SRN Of 19 or less will comply with a 55 dBA

regulatory limit;

(2) A condensing unit with a SRN of 17 will cmmply with a

55 dBA regulatory limit if _he source-receptor distance

is 36 feet Or mere.

The examples demonstrate the flexibility of the homograph. It

can be entered at a fixed distance to find oum what S_is needed

_o comply with the Maryland noise regulations. Conversely, if the

owner has a specific piece of equipment in mind, one can use the

graph to deterrg/ne _he necessary distanme _e make it comply wi_h

_he regu!a_ions.

2O
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Because of the assumptions employed in the screening graph,

one may be sure that a unit that is indicated to be acceptable

will, indeed, b e acceptable. Kowever, a unit that the screening

graph indicates to be unacceptable might stiil he satisfactory.

This is because of the worst case assumption used for screening pur-

poses. If the unit is located i0 feet or more from a reflecting

surface or a barrier is used, it will be necessary to use the complete

AR_ procedure to decide whether the unit is actually acceptable.

For example, at a distance of 100 feet, a unit with a SRN of 26

could comply with a 55 dBA regulatory level if a barrier were used.

The first example given above indicated that a S_N of 19 would be

required. It is seen, therefore, that while the rapid screening

graph gives results that will always assure compliance with any

._, given regulatory noise level, its use will tend to give overly 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.

Mr. Leo Shanks,'Chief of t!%at department, agreed to incorporate _he

screening graph into the county's review of construction applications.

To add to the effectiveness of this project, a GenRad Type _I sound

level meter was loaned to the department for determining the com-

pliance of newly installed equipment.

As an outgrowth of this "training session, t_he Anne Arundel

County Health Department has developed an interest in an overall

noise program. State staff members have been providing assistance

and equipment to foster _his interest initially generated by this

1 study.

23
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_-_ To assist in fostering the incorporation of noise as a factor

'* in inspections and existing food handling facilities, the concept

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 from one presented in Inspection

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

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 noise level and the speaker's vocal effort to

determine the approximate background noise level, in cases where

_he identified level possibly exceeds 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 refrigers=ion condensing units into t-heir plan review

process and the inspection of condensing units at existing facilities.

Attempts to resolve how responsibility in this matter should

be apportioned between _he Division of Food Control, the Division

of Noise Control and the local health departments were not entirely

successful. While it was obvious _hat the Division of Noise Ccntmol

must investigate situations where the Walk-Away Test indicates

the possibility of a noise violation, no complete agreement was

reached as to the preferred course of action when the screening graph

%
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_-_ indicates tha_ a violation may occur. _n particular, there was

W 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 introduce d .

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

of air conai_ioning and refrigeration condensing units in the State

centralized plan review of chains and franchises could be implemented

immediately. However, the implementation of this procedure for

t_he plan review of individual facilities at the local level would

take longer due to problems associated with logistics and coordina-

tion with the 24 local jurisdictions.

Other factors which emerged from these discussions were as

follows:

,j
(I) The Food Services Facility inspection report cannot

be changed without a regulation change since .the re-

port is an integral part of'the regulations;

(2) More cooperation is likely to be obtained from the

local health departments if the plan review for new

condensing units is initiated at first;.

(3) A more positive presentation can be made to the local

health departments if a reasonably prseise outline of

responsibility can 5e stated;

(4) Factors such as distance to the property line from the

condensing unit, zoning status of adjacent properties

and condensing unit model number may be difficult to

obtain as they are not clearly required _o he subntlttad

by regulation.
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These mitigating factors have made it impossible t.

/ oomplish the introduction of noise as a factor in both

view and inspection programs throughout the State durin

course of this study. However, the pilot effort in Anne ArunoeA

Csunty has convinced the authors that it will be possible 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 franchises. After the Di-

vision has had a reasonable period of time to work out any procedural

problems with the screening graph, it is anticipated that the local

health officers An the 24 jurisdictions will be requested to incor-

porate it into their local plan review activities. Following this,

._ the Walk-Away Test will be introduced to evaluate existing facilities
l

_'" in the inspection program.

Other Jurisdictions faced with noise problems from air con-

ditioning and refrigeration condensing units are strongly encouraged

to consider _he approach described herein. Also, other jurisdic-

tions should consider a similar approach to controlling other major

noise sources for which existing plan review and inspection programs

are available. Zt maximizes _he effectiveness of small State level

noise staffs through the use of local plan review and inspection

personnel. _'_
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Development ef an Incentive and Information Program:

I

A number of factors involved An 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 respondinq to

noise complaints recelved. This study represented the initiation

of an aggressive approach to the identification and amelioration

of specific noise source problems in the state. The letters,

citations, and communications involved in this study provided an

alerting mechanism regarding the state's concern about and commit-

ment to control of noise from air conditioning and refrigeration

condensing equipment. Discussion with noise s_aff members con-

ducting the study provided owners of noisy equipment an opper-

__, tunity to become aware of" the problem and to learn about possible

ten,el approaches.

To maximize the dissemination of information obtained from

_his study and to generate qreater concern for noise problems,

a brochure, "Air Condlticning and Refrigeration Condensing Units:

An Owners Guide to Noise Control" was prepared. 'The authors are

indebted to Mr. Jon Cr0sby, Public Health Administration Associ-

ate, for his invaluable technical and design assistance in the

preparation of the brochure. The brochure describes noise and

its effects; provides examples of sound pressure levels produced

by various activities; delineates _e Maryland noise regulations

and provides general taps on how to reduce noise. A copy of

the brochure ks shown An Appendix S.

. 2Sn
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f" The brochure was developed primarily for distribution to

owners of comraercial 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 Commerce, local

zoning and procurement offices, 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 valuable when one is trying to reduce noise

from a source as prevalent as air conditioning and refrigeration .-

i- condensing _ita. Although we were unable to obtain an approxi-

) marion of the total number of units in the state, we were able

to detel-mins t.hat _here are 14,422 food handling facilities re-

gistered with _he Bureau of Food and Drug Control. These

facilities represent just one group of potential users of _his

type of equipment within the state.

The prevalence of air conditioning and refrigeration con-

densing unit nois_ problems is probably equally as great in

other areas of the country. Other Jurisdictions are encouraged

to modify our brochure for _heir use 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.

_'. 29

• , • • , , i _ _



W Through the year, several opportunities for sharing the

information _rsm" this study have evolved. The material has been

presented to members so the Couaeil of Governments Noise Technical

Conunittee and attendants at EPA's Region I!I Noise Control Con-

ferance in Morgantown, West Virginia. In addition, attendants

at the State of Maryland's Noise Control Conference held a_ the

University of Maryland were given an opportunity to learn about

the study, the availability of the brochu/e and the use of the

i nomograph. Among the 60 attendants at this Conference were

! procurement officers, planners, health officers; and noise con-

trol officials from the stave of Maryland and surrounding juris-

dic_ians. A final Outgrowth was the implementation of a noise

control program in @ran Arundel County, Maryland. This is des-

_-. cribed in greater detail earlier'in the pa_er.

1
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Discussion of _roblems Encountered, Conclusions and Recommendations

,. for Future Approaches to Commercial Air Condi_lonin_/Ref_lgerarlon
Condenser Unit Noise Control:

It is inevitable that problems will be encountered when a

comprehensive study focused on a single noise source is conducted

in concert with routine daily noise control responsibilities for

an entire state. This is particularly true when the source of

study has a somewhat seasonal nature. Normally a_r conditioning

equipment is used extensively from June through August. At many

commercial establishments, usage is frsquent during the rest of

the year also. Refrigeration c_ndensingunits, of course, operate

t/lreughout the year. Thus, a concentrated effort was required

to complete the study. ..

f--, Other problems which impeded progress were weather condi-

tions such as wind or rain which were unsatisfactory for con-

ducting noise measurements and intrusion of extraneous, noise

sources such as traffic which prevented inclusion of certain

sites in the sample. _n addition, the determination of the

zoning status of the properties involved in t-he measurement

sample generally required a trap _o the appropriate local zoning

office. There was also a time lag associated wi_h obtaining

responses to letters concerning the curfew alternative. These

lags were anticipated because of _he detailed infor._ation re-

quested.

Proper_y owners or managers were often c_rious and somewhat

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

31
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L

/ were cooperative in response to requests to turn units on so that

sound level measurements could be made. It was discQvered that

it was often impossible to obtain specific identifying data Ee-

garding the make, model and serial number of the unit. Reasons

i_cluded 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, _he study was not significantly affected since the

primary concern was whether or noU _he noise levels exceeded

Maryland regulations,

As a result of this study, the following observations and

recommendations are made for controlli_g _oise from air condi-

tioning and refrigeration condensing units:
,F-- h

(!) Noise complaints can be anticipated, when large

commercial 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 quieter uni_; (c) modifications t_ the trans-

mission path t-h=ough barriers or relocation and

(d) operational curfews. In some cases, a com-

bination of _hese approaches is necessary to re-

solve the problem;

i 32
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/ (3) Whenever possible, an operational curfew is an

excellent control strategy. However, the feasi-

bility of the curfew approach must be evaluated

on an individual case basis. Information contained

in t-his report will assist in making these

evaluations;
|i

(4) The incorporation of the consideration of noise

from air conditioning and refrigeration condensing

__nits into state and local plan review and inspec-

tion processes has great potential for reducing

the number of noise problems;

(5) The use of a screening homograph and _/le Walk

f A Away Test described herein will assist other

%-- jurisdictions in the i_plementation of the use

of plan :eview and inspection for controlling

noise from air conditioning and refrigeration

condensing units;

(6) The brochure, 'Air Conditioning and Refrigeration

Condensing Units: An Owners Guide to Noise Control'

is a relatively inexpensive way =o gain widespread

cooperation in controlling noise problems. Other

jurisdictions should consider adapting the brochure

for their use. Distribution plans should include

33



the Air Conditioning and Refrigeration Institute,
/

". local air conditioninq and refrigeration unit

installation companies, real estate brokers, local

chambers of commerce, zon_nE inspection and pro-

curement offices;

(7) Future studies should include demonstration oriented

application of control measures to a unit or units

in violation of noise regulations. The results of

_he study should receive wide dissemination in the

popular press to maximize knowledge about the pro-

blem and possible solutions. _t should be noted

_hatt.his type of demonstration would require a

.prolonged _ime period for completion;

zf _-.

-" (8). The availability of the State of Maryland investi-

gation of noise from air conditioning and refrigera-

tion condensing u_its should be reported in

Vibr@tions to alert other noise control officers

to its availability.
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Brief History. of Mary.land'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 Noise

Pollution Control Advisory Council, empowered the Department of

Health and Mental Hygiene to promulgate regulations, and required

that regulations and subsequent amendments be approved by the Gen-

eral Assembly prior to becoming effective.

A 1972 Senate Resolution (number 102) initiated a transpor-

tation noise study hy Bolt, Beranek, and Newman, Inc., consultants

to the Maryland Department of Transportation, which provided back-

,--_ ground, supplemented by input by several State agencies resulting

k,... in the Environments! Noise Ac_ of 1974.

The Environmental Noise Act of 1974 repealed and re-enacted

with araendmen_s _Se following Articles of Maryland Annotated Code:

35, Evidence; 41, Executive Department; 43, Health; 66 1/2, Motor

Vehicles; 1A, Aviation; and Natural Resources. Responsibility for

controlling noise e/nanatinq from sources normally within t_eir pur-

view was given the various agencies affected. Hence, the Maryland

Mo_or Vehicle Administration and Maryland State Police promulgated

and enforced, respectively, noise level limits for motor vehicles.

Similarly the Department of Health and Mental Hygiene promulgated

and enforced regulations controlling noise on privane property

i!



/ (amended An 1978 tO also include public property) and the Depart-

merit of Natural Resources promulgated and enforced regulations

for noise from off-road vehicles and boats. The Department of

Health and Mental Hygiene served as the coordinator of State noise

activities by providing the required endorsements to all limits

and regulations of other agencies and by chairing the Interagency

Noise Control Comm/ttee, also created by the Act.

Depar_-ment of Health and Mental Hygiene regulations Caee

Appendix), adopted in 1975 after public hearings, were based on

property-line levels for various zoning categories of property.

Amendments in 1977 altered the measurement process by requiring

that receiving land use be the criteria for judgement. Adequate

_rovisions for variances, abatement schedules, and penalties were
F--"

included in the original and retained in the amended version.

The enforcement of the regulations was conducted largely on

a complaint response basis due to grossly inadequate resources.

Some of the more significant types of noise problems and _heir

solution are as follows:

1975: refrigeration systems - barriers
1976: sawmills - enclosures

1977: process s_eam vents - silencers
1978: concrete plants -berms

It should be noted that it has not been necessary to resort

to litigation in the solution of the wide variety of noise problems

encountered. This speaks well for both the compliance provisions

of the regulations and the personnel of the program, who often had

to exercise extraordinary patience and understanding.

LI , _
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Present personnel allocations while not great, indicate a

trend toward moderate growth and program emphasis. The organiza-

tion chart (Figure 5) 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 Ill Noise

Program office has provided instrumentation and a mobile acoustics

laboratory on a loan basis for extended periods. A truck was

acquired from another program's discard pile and outfitted for

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

SP- areas.

List of Equipment

Table 1

Manufacturer_ Model Item I

Metrmsonics, _hc. d3-602 community noise analyzer and i

_tatis_ical descriptor micro- i

processor, Ln, Pl' Leq' and

Ldn capability in single and !

multiple in_e_zal modes.

GenRad 1985 dc rscorder wi_h Type _ capa-
Concord, MA bility, compatible with GenRad

Type I SLH.

" 1933 Precision SLM and Octave-band
analyzer.

1565B Type _I SLM (2)

Brue! Kjaer 2209 Type 1 precision SLM and i/3

Denmark Octave-band analyzer.
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_._ TITLE i0 - DEPARTMENT OF HEALTH AND MENTAL HYGIENE
STATE ENVIRONMENTAL HEALTH ADMINISTRATION

10.03.45 F,ULES 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 _he

Department of Health and Mental Hygiene.

pREFACE

The Environmental Noise Act of 1974 of the State of Maryland

declares as policy the limitation of noise to that level which w_ll

protect the health_ general welfare and property of the people of the

/__ State. It requires that the Department assume responsibility for the

: Jurisdlct_on over the level of noise, and prepare regulations for the

control of noi_e, including the establlshment of standards for ambient

noise levels and equipment perfo_nance with respect to noise, for

adoption by the Secretary of Health and Mental Hygiene. Enforc_ent of

the regulations and standards is the responsibility of the Department

in ell areas, using the facilities and services of local agencies within

the areas to the greatest extent possible. The Department shall coor-

dlnate the programs of all State agencies relatlnE to noise abatement

and each State agency prescribing sound level limits or regulations

respecting noise shall obtain the endorsement of =he Department in pre-

scrlhlmg any such limits or regulations.
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_ .01 Definitions.

A. ANSI means American National Standards Institute or its successor

bodies.

B. Construction means any site preparation, assembly, erection, repair,

alteration or slm/lar activity.

C. Da_ - Night Average Sound Level (Ldn) means in decibels, the energy

average sound level for a 24-hour day with a 10 decibel penalty

applied to noise occurrln E during the nighttime period, i.e., noise

levels occurring during the period from 10:00 p.m. one day until 7:00

a.m. the next are treated as though they were i0 dBA higher than they

actually are. The usa of the A-weightlnE is understood. The mache-

magical expression for Ldn is as follows:

/ Ld/10 i0
Ldn I0 log ._i 5 10 + 9 0 dBA

F 24

Where

Ld - The daytime average sound level

Ln - The nighttime average sound level

D. dBA means abbreviation for the sound level in decibels determined by

the A=welghting network of a sound level mater or by calculation from

octave band or onn-thlrd octave band data.

E. Daytime Hours means 7_00 a.m. to I0:00 p.m., local time.

_. Decibel (dB) means a unit of measure equal to ten times She logarithm

to thn base tan of the ratio of a particular sound pressure squared to

a standard refernnce pressure squared. For the purpose of this sub=

tltle_ 20 mlcropasosls shall be the standard reference pressure.
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G. Demolition means any dismantling, destruction or removal activities.

H. Department moans the Maryland State Department of Health and Mental

Hygiene.

I. Environmental Noise means the noise that _ists at any location

from all sources.

J. Emergency means any occurrence or set of clrc_stances involving

actual or i_inent physical trau_ or property damage which demands

l,_nedlate action.

K. Environmental Noise Standards means the goals for environmental

noise, the attalnmont and maintenance of which, in defined areas and

under specified coeditions_ are necessa_ to protect the public

health and general welfare.

L. Equivalent Sound Level (also Average Sound Level) means the level of

a constant sound which, in a given situation and time perlodp would

convey the same sound energy as does the actual tlme-varylnE sound

during the same purled. Equivalent sound level is the level of the

time wolghtedt moan-squarer A-welghtod sound pressure. A numerical

subscript may be used to indicate the time period under consideration,

i.e., Leq (24) or Loq (8) for 24-hour and 8-hour perioda_ respectively.

No subscript indicates a 24-hour period. The _thematical expression

for the Leq is as follows:

Leq - i0 lOglo _ I0 dt dgA

2 tl tl

Whore tI and t2 are the beginning ind ending tlmos_ respectivoly_ of

the period over which the average is dotormlnod t the LA(t) is the

instantaneous A-weighted sound pressure level fluctuating with tlmo.

i
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H. Nigh_time Hours means 10100 p.m. to 7100 a,m., local time.

N. Noise means the intensity, frequency, duration and character of sound,

including sound and vibration of sub-audible frequencies.

O. Noise Pollution means the presence of noise of sufficient loudmess_

character and duration, which whether from a single source' or multiple

sources, is, or may be predlcted with reasonable certainty to be

injurious to health or which unreasonably interferes with the proper

enjoyment of property or with any lawful business or activity.

P. Periodic Noise means noise possessing a repetitive on-and-off

charac_eristlc.

Q. Person means any indlvldus.l, group of individuals, firm, partnership,

voluntary association or private, public or municipal corporation or

political subdivision of the State, responsible for the use of

f-.

property.

R. Prominent Discrete Tona 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 prosoure level in the band with the tone

exceeds the arithmetic average of the sound p=eosurs levels of the

two contiguous one-thlrd octave bands by 5 dB for center frequencies

of 500 HZ and above and by 8 dB for center frequencies between 150

and 400 Hz and by 15 dB for center freguencles less than or equal

to 125 Hz.

S. Sound Level means in decibels, the weighted sound pressure level

measured by the use of a sound level meter satlsfying the requirements

of ANSI $1.4 1971 "Specifications for Sound Level Naters." Sound level

_.! and noise level are synonymous. The weighting employed shall always

be specified.

i
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T. Sound Level Meter means an iustrumenc, meeting ANSI SI.4 1971

"Specifications for Sound Level Meters," comprlslnE a microphone,

an ampllfier, an output meter and frequenay-welghtln E network(s)

that is used for the measurement of sound pressure levels in a

specified manner.

U. Sound Pressure means the minute fluctuations in atmospheric pres=

sure which accompany the passage of a sound wave.

(i) For a steady sound, the value of the sound pressure average

over a period of time.

(2) Sound pressure is usually measured in dy_es per square centi-

meter (dyne/cm2), or in newtons per square meter (N/m2), or in

mlcropascals.

V. Sound Pressure Level means in declbels_ 20 times the IoEari_hm to

the base ten of the ratio of a sound pressure to the reference sound

pressure of 20 mlcropascals (20 mlcronewtons per square meter). In

the absence of any modifier, the level is understood to be that of

e root-mean-square pESSSUEe.

W. Source means any ?arson or property, real or personel_ eontrlbutln 8

to noise pollution.

X. Vibration mea_s any oscillatory motion of solid bodies.

Y. ZonlnE District means a Eeneral land use category_ defined eccordln 8

to local subdlvlslont the activities and uses for which are generally

unlform throu_hou_ the subdivision. For the purposes of this reeula-

tion_ property which is not zoned Residential, Commercial or Industrial

shall be classified accordlnE to use as follows:

--4
'!
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(1) Commercial means propszty used for buying and selllng goods

and seI'vices.

(2) Induet=lal means property used for nmnu£aoturlng and scoring

goods.

(3) Resldsntlal means property used for dwelllngSo

.02 Environmental Noise Standards

A. Precepts

(i) I= is known that noise obeys certain levels Is harmful to the

health of humans. Although precise loyola at which all

adverse health effects occur have not dsf_nltely been sacs=-

Roland, it is known that one's we11-belng can be affected by

noLso through loss of sleepp speech interference, bearing

,f impalrmon= and a va=leny of o_he= psychological and physiologlcal

factors° The e=_abilshmsnt of ambient noise standards or goals

must provide margins of safesy in raaehlng concluslons based on

avallable da=a which relate nolae exposure to heai=h and _elfare

effec=a_ with due coflaldoratlon to technical and economic

factors.

(2) The environmental noise standards set forth hers represent

go_s exprassed im =e_ of equivalent A*welghted sound levels

which are protective of the public hea1_h and welfare. The

i! amblen= noise level, sha£1 be achieved through app_ioatlon_

under provisions of laws or rs_uletlons or othe_.r_set of moans

for reducing noise levels including, but no_ limited to, l=o-

Is=ion of noise producing equlpmsnt, dampening of sound waves

_. by Insu/atlon, equipment modlf_catlon and rsdeslgn t and land u_e

manage_en t.
s

l
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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 Standards

Zonin_ District Level Msasu!e

Industrial 70 dBA Leq (24)

Commercial 64 dBA Ldn

Residential 55 dBA Ldn

.03 General Regulations

A. Noise and Vibration Prohibitions

(i) A person may not cause or permit noise levels which _cesd

those specified in Table 2 except as provided in § A(2), A(3)

or B_ below.

' _ Table 2

MaXimum Allowable Noise Levels by Zoning Category (dBA)

Effective Data Day/Nl_ht Industrial Commercial Residential

September 14, 1977 Day 80 72 65
Night 80 67 55

January lj 1980 Day 75 67 60

Night 75 62 50

(2) A person may not cause or perml= noise levels enmnnting from

construction or demolition site activities which exceeds

(a) 90 dBA during daytime hours;

(b) The levels specified in Table 2 during nlghttlme hours.



(3) A person may no_ cause or permit the emission of prominent

discrete tones and periodic noises _hich exceed a level which

is 5 dBA lower than the applicable level llstad in Table 2.

(4) A pe_eon may noC cause or permit, beyond the property llne of

e source, vibration of sufficient intensity to cause another

person to be aware of the vibration b F such direct means as

sensation of touch or visual observation of moving objects.

The observer shall be located a_ or within the property llne

of the recelv_ng property when v£hratlon decerm/natlons are made.

B, Exemptions

(1) The provisions of this section may not apply to devices used

solely for the purpose of warning, protecting, or alerting the

public, or soma segment thereof, of the exlstenae of an emer-

._. genc F _Itua_lon.

(2) The provisions of thls section may not apply _o the followlnE:

(a) Household t0olo and portable appllances in normal usage.

(b) Lawn care and snow removal equipment (daytime only) when

used and maintained in accordance with the _anufaet_rer'a

• specifications.

(c) Agrloultu_al field machinery when used and maintained in

ac=ordance with _anufac_urer_s specifications.

(d} Blasting oparacions for demolition, construction, and

mlnlnE or quarrying (daytime only).

(e) Motor vehicles on public roads.

(f) Aircraft.

(g) Motor vehicles or boats on State lauds or ware=s.

(h) Emergency utility operations.

)

I
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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,

amusement, and entertainment events, and other public

gatherings operating according to terms end conditions

of appropriate local Jurisdictional body. This includes,

but is not limited to_ athletic contestsp a_usement parks,

carnlvalap fairgrounds, sanctioned auto racing facilities,

parades and public celebrations.

(k) Rapld-rail transit vehicles and railroads.

C. Variance Procedure

(i) 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.

i (2) Requests submitted tO the Department shall be in writing and

shall'include evidence to show that compliance is not practical.

(3) Upon receipt of a request for an exception, the Department shall

schedule a hearing =o be held within 60 days.

(4) The applicant for the exception, at least 30 days before the

hearing date, shall advertise prominently the hearing by placing

a notice in a newspaper of general circulation in the subdivi-

sion in which the facility or source for which _he exception is

sought is located. The notice shall include the name of the

facility or source and such additional infor_mtlon as the

Department may require. Based upon evidence presented at the

4
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_. hearlnE, the Secretary may Erant an exception to A_ above

for a period not to exceed 5 year_ under ter_s and conditions

appropriate to reduce the impact of the exceptlon.

(5) Exceptions shall be renewable upon receipt by the Department

of evidence that conditions under whlch the exception was

orlglnally granted have net changed significantly.

D. Heasure_ent

(I) The equipment and techniques employed in the measurement of

noise levels may be those reco_nended by the Department, wh'ich

_ay refer to currently accepted standards or recognized organ-

izations, includlng,'but not Limited tot the Amorlcan Naulonol

Standards Inseltute (A_SI)+ American Society for Testlng and

Hateria_s (A_TM)_ Society of Automotive Engineers <SAE)_ and

the Unlted State Environmental Protection AEency (EPA).

(2) The measurement of uolse levels shall be conducted at points

on or within the property llne of the receiving proper_y or

the boundary of a sonln E dlstrict, and may be conducted at

any point for the determlna_ion of identity in multiple

source situations.

(3) Sound level meters used to determlne compliance with Seutlon

.03A shall meet the spec_f_catlons o£ the American National

S_andards Inotitute or its successor bodies _NSI SI.4 - 1971

for Type I_ sound level meters.

.04 _Ission Re_ulatlons

Reserved for future promulgation.

f_
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.05 Penalties

A. Civil Penalty. Any person who willfully vlolates these regulations

shall be liable to a civil penalty of not more than $I0_000. Each

day during which a violation continues there shall be a liability

for a separate penalty.

B. Plan for Compliance, A violator who has submitted a Plan for

Compliance with these regulations and has that Plan_ or amendments

to it approved by the Secretary upon recommendation of the Depart-

ment s shall not be considered to be in violation of those regulations

as lon E as he acts in accordance with the original or amended Plan.

Effective: August 6p 1975

Amended= September 14_ 1977

/
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Location Site Sket_'les and Noise Survey Results:
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,w" Appendix 3

Photoqraphs of Typical S_rvey Situa_ions.t
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A_pendix 4

State of Maryland's Report of Observation of Violation For_:
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• , ; -- , . * ,. • • , . ..... , . ,,, -,...*_,,.._. ,• . , ,,, _5 ,*_.,-_ _T- _,r_,?,_-._L*_f_ "-

MARYLAND STATE DEPARTMENT OF HEALTH AND MENTAL HYGIENE
ENVIRONMENTAL HEALTH ADMINISTRATION

"_'_ Bureau of Air Quality and Noise Control
O'Conor nuilding

201 W, Preston Street

8a_rnore, MnP/tand 21201

REPORT OF OBSERVATION OF VIOLATION

• • . :.,

" ' ."-: .... . . . ._ . :" " T_,_ " . ...... ._;
• " " ' "' " "!:i

Na_: offViolator- " .... :;''_:_ _i.'.i"": _ ' " ' :_''" ' _......_:.7:

Add=ass

County
ill i i

.R_aKula1:iOn(s)V£olA=ud; ,._.;..:_,_

PoZlu=ion Cou'r_'_. _l..1;='_,on_ oE"t:t_e=S_._l=e=o_:"F=I='FlaM._ The: _.e_tXa'=icrr was. "" .'. _:i •

a viola=acL £n _b=_ EoX2culn_ =anr_=' aad ex_:an=: ..

Failure =o COmTUC= (¢his_ _hes¢_) violaS'ion(s) could subJac_ you co prosecu¢ion and p_maltT.

D_sc_ip=ion o_ _ea_mt- Es_i==a=_d._Lnd Spead =_h" Di=ac¢ion

Obset'_=_'s Lo_atlon

•"'_ NaEl= o,= Obse_"ver

_t one= Nu_0e t-

AQC.20 ReviS_l_ 9-1.75



Appendix5

Sample Letter of Inquiry Re_grding Operational Use
Curfews and Addresses of Persens Contacted:



t

DEPARTMENT OF HEALTH AND MENTAL HYGIENE
ENVIRONMENTAL HEALTH AOMINISTRATIQN

P,O. el:IX 13387

NEll,. 5OI.OMON, M,D., PH,O, _01 WEST PRESTON eTRE£T OON._I.O PI NOREN
• C_R l'r._R Y _ i i_ I{ETO FI

BALTIMORE, MARYI. _1=03

J_ne 6, 1978

Dear Sir:

I would _{_e to solicit your a_sistance in ohtalni_ E current information
on certain oper_ti_ characteristics of air conditioning systems for commercial
btuLlch%ngs. Information is specifically needed in regard to nighttime shut down

/--_ and reduced coolln_ effoz-t. Your knew!edge on the follcwim_ items will he quite

[._ . helpful:

I. _S there a met "sevlr_s of energy or money obtai'_ad thresh nighttime
shut down or reduced cool!-_Z effort,?

2. Az_ thez_ buildings where _Ightt_me sh_t down or reduced cooling effort

may not be effectively used? . •

3. Zf nighttime shut down or reduced cooling effo_ is effective, what
_ui_i-_ and/or operatlr4 e._mr_eteristius would one use to pr_dete.'slne
the degree of savlr_s?

Th_r.M you for your assistance in this matts_.

Sincerely yours,

Thomas A, Tcwer_, Chief
Division of Noise Conbrol

TAT:dp

,#_-'\

- 5AN\PLE L_R OF INQUIRY



Addrmsses of Parties From Which
!zlformatlon was Solicited

A+ M_ac_Itrers :

Mr. Geese D. Hudelson
Vice Pr_eiden_ - Ez_ineerin_
Dirmo_or, Research Division
Carrier Core oratlon
Carrier Park-_ay
Syracuse, New York 13201

Mr. N.._. Pat+ersom

Manager, Application Engineering

The Trano Company
LaCrosse, Wisco_i.u 9.601

B. Ut4_t!es:
Mr. O_ R.
Balt_morm Gas & Electric Company
.Zloctric Rn_inesr_m_ Department
EnVlronmen_al Engineering
1020 Gas & Electric Rui1_

#_,.,_: B4_Llt_10_, Maryland 21203 "

Mr. No:'_an F. Allard

Maunder of Air Quality
Potomac Elec_ric Po_+er Com many
!9CO Penn_ylvanla Avenum, N.W.
Wae_on, D.C. 200C_ •

Mr. Do_d B. Tenan_

._n_n_er_ Env!ror_en_al Con_cl
Alle_heny Power Sez'V_ce Cor_cretlmo
800 Cabin Hill Drive

Gree_burE, Pemr_y!vanla i_601

Mr. _ob Matthews, General E_!neer
Del=arva Power & Light Company
P.O. Pox 1739
Snliabu.'_/,Maryland 21801

C. 0_her
Hr. John P..R_e._don
A=si=tan_ D_ctor

Government a_d Consumer A/falr_
Air Condltiomln_ & P_f:_-_era_ion Zn_itu_e
1815 North For_ Myer Drive

_ Arllzg_on, _irEinia 222C9
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Responses. to _ncuiries Re_ardin._ Operational Use Curfews:
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Carder
CorDoratJon

George D. Hudeleon
Vice Preslaent
Engineering aria Research

J_ne _3, 1978

14-T.Thews A. Towers, Chief
Division of Noise Control

Sta_e o_ Maryland

Depcrtmenn of Health and Heotal Hysiene
Envlronmontal Health Administranlon

P. 0. Ba._ 13387

201 West _reeuon Screet

Baltimore, Maryland 21203

Dear _i_. T_e_s:

This is to ackcowledse receipt of your letter re-

. ,,_'-_ questing info_matlon on operanin 8 characteristics of air .

_.._, condltio_in_ equipmeut for commarelal buildings.

Since we manufacture several different t_es of

air condltioein_ produ¢_ for co_ercial buildinEe , and si_oe

the _y_e Of applleatien, the buildin8 size, the _uure Of

• buildln_ load va=latlou, _/pes of control schemes_ etc., may
very slsnlficantly, i_here is no slm_le s_swer possible foe

the questions posed in your letusr.

To _he ex_ent poseible_ however, we will attempt to

provide some ao_ments which _ay be helpful to you. In order

to do this, _ have passed your letter on to the appEopriats

porso_ in our manufaeturi_ E divisions fog response. You

can _pecs a reply in due course.

Thank you for your ixlteres_.

Ve_ truly yours,

GD_/Jr

Cartier P3r_way
PO. Box _808
Syracuae
New Y0tk 1_22'_



Cre

July 19, 1978

Mr. Thomas A. Towers
Division of Noise Control

Depaz_men= of Health and Mental Hygiene
_nvironmental Health Administration
P.O. Box 13387
201 Nest Preston Street

Baltimore, Ma2yland 21203

Dear )iT.Towers:

• _.;-J it;4: The questions in your let=or of June 6, 1978 to Mr. George D. Hudelson
ale the type for which the answers are usually vet clear and very simple;
but only _ter someone has spent a ETea= deal of time in a detailed
analysis of specific application. The1_ are, however, some general
guidelines which should be helpfl/l in deteln_ining whether or not reduced
cooling effec= wrrr_n=ed further analysis.

The attached sketch shows the night set back situation graphically for
the cooling mode. Energy and, therefore, dollars aze always saved

during ope1"a_ion a= the higher thor-moats= settings [reduced cooling
!_ effect period.) The key is whether =he recoverf period consumes memo

_, =hen you've saved. Several factors affec_ this an6 not all of them
ate under youtT direct control. .In general, the amo_t and ra=e st whihh

yOU use snorE7 are under you_ con=tel while the cost of that energy is
; not. O_ this basis_ Io='s spiit question n_mbe_ one into two parts and

address each p_l_ separately.

For the first pa1_, let's address energy. The energy saved can be
appro.xlma=ed as follows:

BtUsave d = Bldg. load per degree A T x (normal _emp, - set back _emp.)x hrs.

The building load pe_ degree _ T is a function of building d_siEn

i (i.e., how well insulated, hew muc/_ glass, orientation, etc.] and can be
approximated by dividing the design load by the design _ T.

Continued .....

i CarnarC_rDorat,on ; CarrierParKway,Syracuse,NewYo¢l_13221* Telephone(S'i_)432.,_0(_0 G-ZB _7.77)(907-0"_



Mr. Thomas A. Towers -2- July 19, 1978

For exam. le

Design Load
(Outdoor desi_ condition - Indoor design condition)

= 240_000 BTUH = 240.000 = 9230(98_72)oF 26

The energy required to recover can be approximated a_ follows:

BTU = 0.197 x gross area (ft.2] x (normal temp. - set
back _emp.)

This approximates :he BTU's required to cool the air volume in the
• structure back down to the normal temperature. It does not account for

2--_ =he thermal mass of r.he structure or anything inside. Basically, it
would satisfy the thmrmosta_ on the first cycle. The next few cycles

_ ! Of the thermostat would be shox-=er than normal because of the exZra
internal "structure load.

In an existing building, the recovery time will be established by the
installed c_paoi=y o_ the equipment and can be approximated as follows:

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

BTU required to recover
Excess capacity = Recovery time

In a new building the recovery time can be specified mad the equipment
sized accordingly. The shor=er the recovery time, the greater the excess
capaclt3' required.

The second pa_ of the question - dollars - is a function o_ equipment
operation and the utility _te st.-'uoture. It is not impossible to save

energy and :o spend significantly more dollars. Here a_ain the recovery
area is cri_!cal. During the reduced cooling period, dollars as well as
enerEywill he saved; however, mm.ny utilities have instituted or are
looking at time of day rates and in =his case, the energy saved is =he
lowest cost energy. In the receveryperiod, the rate of consumption as

.... "_ well as the total consumption must be looked at since most commercial
power rates include demand charges.

Continued ..... J



_. "_omas A. Towers -3- July 19, 1978

In Eeneral, if the system operation in the recover'/ per/od adds to the
demand peak, there is a Eood chance that the net dollars will be minimal

or neEative. The first approximation of the absolute value o_ these
costs can be obtained by usin E the enerEy requirements outlined above
and the local utility rate strucl'ure.

_Vith reESrds to question _2_ I know o_ no Eeneric type of buildlng
_i.e., hospital, res_aumant, office, etc.] which inherently is unsu/=able
fez night set back. Building usage pa_terns have more of an ef_ec_ th_n
Eeneric =lass.

Question #3 - I believe this comes down to how do ! determine how much

money I can save. This, in turn, genera%es a second question which
involves how sure you want _e be of the answer. An approximation can be

attired _= by u_in_ the eszima:es of energy and dollar savinEs md the
number of hours at the reduced ccolin E conditions; however, this really
only Tlves an indication whether or not nigh_ set back warrants f'urthe=
analysis. An estimate with any reasonable accuracy :equires a de:a/led

analysis of the buildin E load profile, usage pattern and local rate
Sti_/CttLTe.

-' . I _eali:e that _his amounts _o answering every question with "yes" and

_ "no_', but there is no single amswer which is right for the m&jorl_y of'. "the ca_es. The only s4neral statement that can be made is tha_ in most
cases i_ should save energy - i_ may or may no_ save dollars and it may
or may not result in satisfactory space conditions.

Vel-/ _zuly yours,

_,| - .Richard M.. _Inz, _anager
Ener E'/ Systems
Co=mercial Marketing

m_4/am

Attnchmen_

oc: Mr. Richard Chapman
Mr. George Hudelson
Mr. William Wren

RECEIVED
._.. JUL ':"'

J

.... _IVISIO,'4OF
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1"H£ TRANE COMpANy

June 16, 1978

State of Maryland
Departmentof Health and Mental Hygiene
EnvironmentalHealth Administration
P. O. Box 13387
201 West Preston Street
Baltimore,MD 21203

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

Reference: Your ketCer of June 6

Dear Mr. Towers:

_-- This will acknowledgereceiptof your June 6 letCer regarding Information

_, on nighttimeshutdown and reduced cooling effort in buildings.

In the case of nighttime shutdown of heating, ventilatingand air condi*
tioning systems, there is a very definite energy savings involved. In
many buildingsthat utilize a perimeter heating system, it is possible
to shut off the internal air conditioning system for extended periods
of time during nonoccupancyand save considerableamounts of energy.

Reduced coolingeffort on certain types of air conditioningsystemscan
actually increase the amountof energy thee that systemwil] use. A
good example of this is what we call a terminal reheat system where,if
the thermostatswere set up to 78° and we experience a load reduction,
this loss of load must be replaced with reheatingenergy to temperthe
supply air to the conditionedspace. If the thermostat is set at 78°,
the reheatingenergy would be substantial if the same air movementwere
maintained.

If in the same buildingwe were utilizing a variable air volume system
and set the thermostatsup to 78° in lieu of say 7S°F, the energy
reductioncould be substantialsince we are now varying the air volume
and, in doing so, would reducethe air moving energy associatedwith
that kind of system on reducedcooling effort.

The other considerationis the mass of the building. Generally speaking,
heavier buildingsbare a much longer soak time and, therefore,it is pos-
sible to shut off ;he heating,ventilating and air conditioningsystem
on an 8:00 a.m. to 5:00 p.m. building prior to 5:00 p.m. since the build-

_"_' ing will take a greater periodof time to soak the temperatureup or
down.

)

, _ ,r



rH__RN_" ,=OMpA_
State of Maryland
June 16, 1978
page 2

In like manner, it may be necessary to start the equipment prior to
occupancy to pull the building temperature back down. Ideally, this
setup operation would take place at other than peak energyuse 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 computerized energy and economic analysis program
such as the ?rane air conditioning economics program.

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

If you are interested in pursuing this further, we suggest that you con-
tact aur Baltimore office who is capable of giving you additional infor-
mation on the Trane Air Conditioning Economics program.

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

N. R. Patterson, Manager
Applications Engineering

P.S. The address of cur Baltimore, Maryland office is:

2011Greenspring Drive
Timonium, MD 21093

Attention: Chris N. Cuddeback

?elephone: 301 252-8100



L

BALTIMORE GA_ AND ELECTRIC COMPANY

P.o, BQx |473

BAL, TIMORI[. MARYLANO 21203

EI.ECTFII(_ ENGIN |I[_IING
OKPAaVMI_T June 8, 1978

Mr. Thomas A. Towers

Chief, Division of Noise Control
Department ef Health & Mental Hygiene
P. O. Box 13387 .:. ,
201 Wes_ Prestom Street.
Baltimore, _. _21203'

Dear Mr,. Towers:

._als is to advise you _hat in response :o your le_er of

June 6, 1978, requesting certain operating charao_er'istics of air
conditioning sys_emm, yc_arquestions have bee'-referred to our Energy
Services Depa-_c--en_.

Y_ discussing the na_tu.'eof your questions _-ithEnergy Services
_hey prefer to discuss sem_ of _hese m_tters with the major a_ condition-
img man,xfac_u_ers. Accordingly, it nay be several weeks until we respond
to you/ request.

We will attemp_ to respond to your reguez_ as some as possible.

Ve.--jtruly yours,

RF-,CEZ"V"E '=
_ectric Engineering Depar_m_n_

GRF:em,l • JU_'I.";,_"=_,_ "

"IVISION OF



BALTIMORE GAS AND ELECTRIC COMPANY

E.rle r_" Services

July 13, 1978 '

M--_. Tho_ms A. Towers, Chief

Division af Noise Control
Dept. of Health & Me_l Hygiene
P.O. 3ox 13387
201 West Preston Street

_J.tinors, M_ry_J_nd 21203

De_r Mr. Tower_:

AS you x_quested, in your letter of Ju_ 6, 1978:,we have
considered oper_tlng characteristics of air condlticning _ystems
for e_mm_rci_l bui_._s. Cur _spon_e to your questions ar_ as
follows:

i° Q.-Is there a net savings of enerEy or money
obtained _rou_ night clme shut down or red_ced
cooling effe_t?

A.-Therm _ mixed opinions about t_e answer to
this quos¢lcn. Our feeling is that savings can be
scc_mpli_hed by shutting down or setting up air
cunc_!tlon_ug during night time hours. _,_'eree_end
to customers, however, tbnt if the weather report
_hcwe _n extremely hot day, chat they not a_us_
the ai__ conc_i_ioning. In other word_, set it up
or turn it off mos_ times duri_E the _er except
Eer extremely *._z'_ pez'iods.

2. _.-Are there any buL!_.Ee where night time shut
dram or reduced cool:Lug ef£ort, may not be effec-
tiv_ u=md?

A.-Az_ building whlch _ m_re then one _hi:t or
any late evening or hi.oh'r, ti=_ operuCion could not
ben_it from ni_t _ut down. _-_mples '_culdbe

SueimesaLocatJon I_Mailln_ Aclclress
F_one 255-7500 _.0. _ox 1475

1508 Wco_fewtl_Ddve , Ease ofi_elt_aya_exlt17 i_a_n.ore, Maryland 2¢203



_r. Thews A. Towers

Dept. of Health & Menthol Hygiene
July l3, 1978
Page 2

industrial plant_ which work around the c!ock_
_-eeldenti_l buildings, such as high rise apart-
ment_ de_nt stoz_s and other retail store_
which stay open to 9:30 or 10:(30at night.

3. Q.-Z£ _ht time shut down or redaced coo_ing
effort Is e_fectlve what building and/or eperatlng
characteristics would one use to predeterm_-_ the
degree o£ savings.

A.-Th_s question is very difficult to answer. Some
o/ the controls Ccmpanlee have been atte_gting to
arrive ac com_uter mQdels w_ich would de_exuine the
resul_s _ hi@hi set up cf cooling. Their s_udles
ar_ _ of _ tim_ incomplete.

you h_ve _ further questions, l_lease do not hesi_te to
c_ or wr_te.

._-_ Sincerely,

Edward K. Cassedy
St. Energy Applications Spee.

_c/r_

ce J. W. Stou_, Jr.
A. J. HcCubbin
J. P. Hencet¢

RECEIVED i

O=VIStOt,J OF
NO!-c.r. CONTROL

=,
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_OTOM_C 5L_CT_IC PCWS_ COMPANY I_0o _-..NHSYLVAHIA AVENUE. N,'_V..WASHIfIGTON,e.".,_.o_6a

:2C21 a72,2C00

June 28, 1978

.r.  nmooA.To..s, hiefDivision of Noise Control L .L.2 . "

State of Maryland . 9_, i%EDepartment of Health and Mental Hygiene "!' " _ --- -
Environmental Kealth ,_minlstration

D_VI :;''OF ID'3P. O. BOX 13387 i._,-
Baltimore, Maryland 21203 NQIS_ _J_l_u-

_ ON CF
_: ."..... _ CONTRO_o

Dear Mr. Towers: .'_

Your letter to Mr, Allard with respect co obtaining information on
cer_aln operating characteristics of alr conditioniog systems for com_ner-

cial buildings has been referred to me. There is only a minimum amount
of fattloual infomation available because of the complexity and diversity

of this market, For this reason, I have answered your questions in a
Seneral manner.

First, there are at least five factors chat impact the feasibility of

%._ curtailing Or shutting o_f an air conditioning system during hours of
uuoccupanoy. The first ks the type of building or occupancy. The type
of buildiu s that yon are dealins with has a oonsiderahle impact on the

feasibility of shutting off the air conditioniog system, For example in
a BowlinB Alley, which has a very. high percentage of fresh air ven=i-

%scion required during periods of occupancy, the set back or shut=ins
off of the air conditioning system is typitally advantageous, primarily

because it reduces the very high ventilation load. A second factor is
the sizing of tSe air conditioning system. In some cases the air condition-

ing is sized close to or somewhat less than the calculated heat gain. In
this case shuctia_ off an air oonditiooin s sys=em would o_ten be _oumd

impractical because it may not be large enough to cool _he building down
to the desired temperature level in the morning when the building is to

be occupied. Aaother factor is the type of air conditionin_ system and
its control some systems are designed, _ypically in very large buildings,
for opera=in s at a reduced level. For example, in our office buildln_

_hs perimeter chilled water system tan be operated to reduce the heat

gained through the exterior walls of the building and keep the building
at a minimal temperature wlthoun opera=ins the entire system. This

8ires us maximum econ_ie operation and yet permits us to keep the
building within a reasonable temperature range, The hours that a buildin_

is occupied is another factor. The greater :he hours chat the building
is used the less feasible shutback ,_ill be found. The last faeto_ is

the time of the yea_. Durin s the intermediate months when only minimal
cooling is required ic will be more feasible eo shut off or reduce the

cooling when the buildin K _s no= occupied.

F



Mr. Thomas A. Towers

Page Two
June 28, 1978

Generally speakln8 we recommend Co commercial building opera=ors _hac
unless chey have ex_ended hours of operacioo, more chan 12, _hac a
shucdo,.,rn would be desirable. We re=outland =has che shucdown be designed
considering _he noun= of cime =ha= will be required co permi= =he
building So be pulled down co =he desired cempera_uce in =he morning
prior to occupancy, We would use a di£_erenu approach for buildings of
extended use, 14 to L8 hours or more, where the feasibility of shutting
down che cooling system is ques=ionable. In Chese cases =he key faceor
is =he vencilaEion _oad cela_iooshlp during _he occupied and unoccupied
hours°

_f you have any questions with cespec_ Co Ehese maccecs, please Lec me
know. We would be glad co review =hem with you ac your convenience.

John _. _hicuey

C_ c¢: N. F. AllardKo M. HcGra=h

...... ............... .... ,
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Schedules G & T of Electric S_rvice Rates:
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Baltimore Gas and Electric Company--E eetric 37

GENERAL SERVICE--ELECTRIC

SCHEDULE G

:Availability:
For use forallpurposes,

Delivery Voltage: Service at Secondary Distribution Systems volt,ages, or at Primary Systems
voltages (Rider 15).

Monthly Net Rates:

Demand Charge:

For the first 60 kW ofbilling demand .............................. None
For the next 440 kW of billing demand ............................. $3.26 per kW
For the excess over 500 kW of billing demand ...................... $3,05

Energy' Charge:

For the first 60 kwh .......................................... 8.68¢ per kwh,
For the next 2,640 5.97¢
For the next 6,800 .......................................... 4.18¢ "
For the next lS,O00 .......................................... 2.84¢ "
Per the next. 75,000 .............. _".......................... 2.34¢ "

._, For the next 175,000 .......................................... 2,08¢ "
"_, For all o_'er 274,500 .... . ............... : ...................... 1,07¢ "

Fuel Rate Adjustment:Appliestoallelectricitysupplied. (Rideri)

BillingDernand:The maximum measured demand (Riderillinthe 12months ended with the
currentbillingmonth ifsuchdemand islessthan 75 kW: otherwise,themaximum measured
demand forthemonth butnotlessthan75kW; and ineithereventnotlessthantwo-thirdsofthe

maximum billingdemand, up to200 kW, inthemonths ofdune toSeptember,inclusive,ofthe
precedingii months plusone-halfoftheexcess(ifany)ofsuchmaximum billingdemand over
200 kW',

MinimumCharge(Neth $I.S9per month plusthe Demand Charge.ifany.and the FuelR_to
Adjustment:on kwh supplied.

Late Payment Charge: Standard,(Set.7.4)

Payment Terms: Standard. (See. 7)

Term ofContract: One to3 years,dependentupon extensionand demand requirements(Rider21),
and thereafteruntilterminatedby atleest30 days'noticefrom theCustomer.

Subjecttoridersapl_licableaslistedinRiderIndex.

P.S.C.Md.--E-6iSuppl.15S) Filedll/29/T7--Effective12/2/77
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Baltimore Gas and Electric Company--Electric (G)

RIDERS

Riders applicable: 1, 2, 3. 8, 9, 11, 15. _.7. 19, 21, 22, 23.

L Fuel Rate Adjustment

The priceof electricityforthe currentbillingmonth isadjusted(tothe nearestthousandth
ofa cent per kWh) toreflectthe costoffuelrequiredtoproduceelectricity.

The costoffuelper kWh ofsalesisthe quotientobtainedby dividing(a)the sum ofthe costs
charged to the following FPC accounts in the current month:

(i)Account 501--Steam Power Generation--Fueland Account 547--OtherPower Generation--
Fuel asclearedthrough Account tSI--FuelStock.plus

(2lAccount 518--NuclearPower Generation--NuclearFuel Expense,plus
(3)The energy charges and/or creditsin Account 555--Other Power Supply Expenses--

Purchased Power, plus
(4) Account 557.l--PowerProductionExpenses---OtherExpenses Fuel Cost Adjustments,by

(b)thetotalkwh ofBaltimoreCompany salesforthe currentbillingmonth.

The "costoffuelper kWh ofsales"isadjustedby the Gross ReceiptsTax rateineffectduring
the current month, expressed as a decimal,to determine the Fuel Rate Adjustment for the
etu-,'eat:month.

The Fuel Rate Adjuatment i_ba_ed on tileestimatedcostoffuelper kwh of salesfor the
currentbillingmonth..The reconciliationto reflectactualcostsand salesismade in the second

succeedingbillingmonth.
s ", * (.N'ote:The "costof fuel,the totalkwh ofBaltimore Company sales,and any Fuel Rate

_.--' Adjustment'are filed monthly with the Public Service Commission of Maryland.)

11, Measured Demand

The measured demand isthe Customer's race of use of electricenergy as shown by or
computed from reading_ofthe Company's demand meter in any 30-minute interval.In billing
under Schedule G itisadjustedtothenearesthalfkW.

Where serviceisused insuch a manner thatthe measured demand asdefinedabovedoes not
properlyreflectthe capacitywhich the Company isrequiredto provide,the demand may be
estimatedby the Company, soastoreflectsuchcapacity.

Where the power factorisfoundtobe lessthan 90%, the Company reservesthe righttobase
the demand on 90% ofthe kilovo!t-amperes(kVa)insteadofon the kW,

21. Term of Contract of Schedule G

The initial term of contract is 3 years where additional main facilities are required for supply,
or where the estimated maximum Billirtg Demand exceeds 200 k_,L Otherwise, the term of
contract is one yertr.

23. Billing in Event of Service Interruption

N'o adjustment in billingwillbe made by reasonof failureorinterruptionof the supply of
electricity where _uch interruption is due to storm, Hghming. fire, flood, drought, strike or any
cause beyond the control of the Company, except interruptions caused by wilful default or neglect
on its part.

! I

P. S. C. 3Id.--E-d (SuppL 161) Filed 3/20178---Effective 4419/78
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SERVICE AT 13,200 VOLTS AND OVER

SCHEDULE T

.4.vallability:

For use for all purposes, for.demands of 200 kW or more.

Delivery Voltage: Three-phase. 13.200 volts and over.

Monthly Net Rates:

Demand Charge:

For the first 200 kW (or tess) of billing demand ..................... $ 568
For the next 1.800 kW of billing demand ........................... $2.82 per kW
For the excess over '2_.000kW of billing demand ..................... $2.43 " ".-

Energy Charge:

%- _ For the first 50,000 kwh 2.14¢ per kWhForthene._2S0.0O0::::::::::::::::::::::::::::::::::::::::: 1._4¢....
For thenextB00kWh per kW of billing demand ..................... 1.44¢ "

' For the next 200 kwh per kW of billlng demand ..................... 1.25¢ "
For all over ....................................................... 1.11¢ "

Fuel Rate Adjustment:Appliestoallelectricitysupplied,(RiderI)

BillingDemand: The maximum measureddemand (Rider11)forthemonth,butnotlessthanone-
halfof the maximum billingdemand inthe months ofJune toSeptember.inclusive,ofthe
preceding i1 months,

Late Payment Charge: Standard. (See. 7.4l

Payment Terms: Standard.(Sec.7)

Terms ofContract: Fiveyearsand thereaReruntilterminatedbyatleast30days'noticefrom the
Customer.

SubjecttoridersapplicableaslistedinRiderIndex.

P, S. C, Md.--E-6 ISuppl. 158) Filed ll/29/77--Effective 12/°.2/77

....... : : : :  iii:i :i



p-. Electric--Baltimore Gas and Electric Company

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

_Vhere the connected loadof the electricheating equipment is5 kW or over,and
where the Customer electstosupplysuch equipment on a separatecircuit(orcircuits)
provided by him apart from hisotherrequirementsforelectricserviceatthe premises,
the Company willseparatelymeter such heatinguse and inthe billingmonths ofOctober
to May, inclusive,such monthly metered use willbe billedas end use in theCustomer's
totalbillingforelectricserviceat an energy"charge ratenot higherthan 2°6¢ per kwh
inlieuofan},higherratesotherwiseapplicabletoallor par'cthereat',providedsuch rate
does not apply"tothe first500 kwh at"the Customer'stotalrequirementsinthe month.
Self-containedcombinationequipment (suchas heat pumps) and airhandlingand water
circulatingequipment which are exclusivelyused seasonallyforelectricheatingand for
coolingmay be connected to the separatemeter; also,to facilitateeconomy of the
Customer'swiring',otheraircoolingeq_zipmentmay be connectedtothat meter provided
the connected loadof the cooling'equipment does not exceed the connectedload ofthe
heating"equipment likewiseconnected at any time..Metersinstalledfor lessthan a
continuous period of 12 months to separatelymeasure heating uses are subjectto
connectionand disconnectioncharges,

11.Measured Demand

The measured demand is the Customer's rate of use of electricenerg.yas shown by or
computed from readingsof the CompanY's demand meter in any 30-minuteinterval.In billing"
under ScheduleG itisadjustedtothenearesthalfkW, and under ScheduleT itisadjustedtothe
nearestwhole kW.

Where serviceisuasd insuch a manner thatthe measured demand asdefinedabovedoes not

properlyreflectthe capacitywhich the Company isrequiredt_}"provide,the demand may be
estimatedby the Company, soas toreflectsuch capacity,

L " Where the power factorisfoundtobe lessthan 90%, the Company reservesthe rightto base
' the demand on 90% ofthe kilovolt.amperes(kVa)insteadofon the kW.

12. NigStand HolidayDemand

The measured demand on Saturdays,Sundays and thefollowing"holidaysand duringthe night
hours from 9 p.m. to 8 a.m. isreducedone-thirdin billingunder Schedule T: New Year'sDay,
Washing_on'sBirthday,_emorial Day, Independence Day, Labor Day, ElectionDay (National
and Stateonly),Thanksgiving"and Christmas,and the _Iondayfollowingsuch of theseas fallon
Sunday.

13. Initial Demand

During the first 6 months of service under Schedule T, the Billing" Demand may be less than
200 kW but in that event is 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 _he initial term at' a contract for service, or by reason of the
installation of additional equipment at any time and upon the Customer's request prior to the
increase, the measured demand for billing purposes will be prorated under the following"
conditions:

The billing month is divided into three periods consisting" of the first i0 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,
increases at least 10% over bach (i) the demand of the preceding period of the billin_
month and (2) the maximum BilllnE Demand of the preceding' month, the BillinE Demand
for the month is the average of the demands determined for each such period or periods
weiEhted on the basis of applicable thirds of the month.

The above provisionsare not applicableto a parr-monthBillingDemand oflessthan 200 kW,
_-'-. but such demands are adjustedto200 kW toobtainthe benefitsof prorationunder thisRider.

P.S,C.._'Id.--E-6(Suppl.i_1) Filed3/20/78--Et'fective4/19/75



• ;'YIiEPROBLEM , charl she'hi tlio relnliv_" Ihiensily of some WilY TIlE CONCERN?
This brocllure describes noise and Its sounds In'cldclbel =i.An Irtcrensb el 10 dB Is

ellocls. It was prepared to assist you in under- perceived by the ear as b_lng approximately Sound waves travel through Ihe air anti set
standing neise problems and reducing tile twice as land. In motion Ihe ear drum and tile small bones
effects of your air conditioning and rclrlgera- Noise Lovols._dBA or osslclos of the middle ear. The motion of

lion equipment on your nslgl|bors. Through 140.-- Ihe osslcles produces vibrations In the Inner
concerned selection of equipment, prapor ear's ser_sory organ,.the cochlea, which are
placement and good'maintenance practices, Threshold of pall] transmitted to Ihe brain Io be perceived as
you can conlrlbule to a quieter community. 130-- . sound or _osslbly noise. The hair cells, e

One by-product of our helier-ekeller soclely Jet plane at'lskeoff st 200" crlllcal link In Ihe hearing process, cannot be
is sound, Not sound Ihet re soolhleg and 120--- restored followlngexcesslVesoundexposure.
pleasant, but sound thai is unwanted--a con- Dlscolhaque '

stantly Increasing din, NOISE IS UNWANTED 110-- There is an Intricate Iibman emotional and
SOUND. :'Jackhsrrtmer at 6'. psyohologlca| response to sound that can

The Untied Steles Environmental Protectior'_ /100.-- vary between the extremes Of pleasure and
Agency estimates that some16 million people Pushing s power mower fear. Some responses may be duo to the In-
in Ihe United States already are victims of ' 90":-_ " ' formation conveyed by Iho sound or Io prior
hearing Joss directly bltrlbulable to exposure
to excessive noise. FUdher°'heat:lng loss is .Garbage truck el 200' experiences, i . : ?
a major cause of Industrial IhJury,,compensa- .80-..- " - . .
lion Ior wh ch runs nto the m I one el dollars. " .:", Traffic, beltway at 50' The effecl' of nols_ on Ihe ability Is cam- '

. : " 70mCondenslng Unit at 20'-, _ munlcale is perhaps Ihe most slgnlficant . '1
Add to this the cost of annoyance, lost Automobile pass-by at 50' Inlluence on the reaction of humans to noise. ' i

sleep, Ihe Insblllly t() talk or. Ilslen cam- . :. 6b--'. " , " " " Communication Inlerference may be due to I
forlably, loss el use of properl_.'=arid dec n ng,:: ..': " " " , .Conversatlmlal.sp, eat:h_roperty values attributable, at least In part, " .., : : :. - - a damaged hesrlng'mechanlsm or to axces- t
Io environmental noise end |he problem in- : 50--" " "'" " _ " ;" .'. : siva sound Inlruslon; s
_roaees dramslically, for ed, esllm_led '40 " • , Rural.setting , .". _ ,. :' , '" ..
'ailllon AmeNcsns; . 40_ - Concern aboul excessive'noise has been ;

' ' ' ' ' '. _" LIbrary" "' .' ._ . with mankind for.most of.his exlslence, 2,500 ,_
WIIATISNOISE? " " .,.'.3o-._: ,, - years ago'the Qreek _-ommunity of S_/barls

Noise, or sound is produced by any _'tumboi'."' '_ ,_ '-.,,','Leaves tdatllhg banned metal works and the keeping of
>f sources which'set up vibrations in the air • ." _0_._', • _'. roosters within the c'lly In order to prevent

_round us, which, In turn are received by our .:: .. • ." Normalbroathlng sleep disturbance ,and speech Interference,
mrs end Inlarpreled by our brain .... I0-:--. : ' Julius Caesar cracked down on cherlols alter
..... 10:00 p.m. In order that he could sleep with-
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A noise h_vel of O decibels rbpreeenls the can I'tear sounds from approxlmslely 20 to
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,xtreme, NASA produced a level of 210 dB range, LOW frequency noise is LJsuallyless governmental eolian in response to citizens'
dth.ono of lie rockels in 1969_ The following ollenslVe than high frequency noise, demands for effeellve noise control programs.
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Air Conditioni and
NOISELEVELSCANBECONI'ROLLED THESTATENOISEREGULATmNS ....=, ._gefrinerat;on_ .._ . Condenslnn
Noise is generally controlled by' the suit-'.. '. ' The Environmental Hoise'Act 0f 1974 of the " ' '

able application of certain basic principles, ,tareofMary,°nddec,areaaspc,icythe,ml Units:An OwnersGuideTo
Lo., lee at on, nsotatinn and interruption. /alien of:noise to thai level which will protect,so,a,,onmoan,,e,Cea,onoleyactlvlt,eeet ,hahea,,h,generalwe,eraandpropertyel:: , NoiseControl

i paints away tram where people liyo or work ' ' , . ze peep e of tile S ate, This act required thai ;_ '
to minimize d s urbances, Insulation refers to '.the Deparlment of Health and Mental Hygiene '.:'i ."' ": ' " '
heuaeofat_sorptvemateresonmoc enca develop .and .adopt .re,gulallorl,.si'spesif)dng _' .' , .. '.'. ,', '" ' . .

one nmon to 'absorb as much accost e enernv' . ' a)lowable leves or noise anq assume rn-, . ,_:, ' ' ' '_'
. si' lie source as possib'i'_' Interruption s t_e , : : .aponsibllit.y for fhelr e.nforce.ll.ent,,The=f.._/ow_;, .i ,/", :' :,: .'""':

• , application of a,high.transmisslon loss me- " ".. ,' mg regutn!lpnslare ,ermctlv e mrepgp lerU:: :i_,i, ,...', .'_"., i'_ . "--.:-
. tnrlal d racily to the surface of a no se source " Max mum A owab o' Nolsq'Ld'_ol (dBA) ' ' ', ' .'', ; 'i " ,., , '.

;' .; or the boe_.n9 of:the passage el sound ._.' ' , "AS MeasuredAt The Rnco v nnPeouartv _:t ', .... i i , ;. ',_._,
.' hrou91 ]e nsta a onofabarrsr. ""i"' ';:"'" " .'C" ._ .. "_, T - , ,;.'i ;,.'/.',.'.,:_ _'_

, ' ' ' '. , , _ " " " 'i ndu$la " cornmero= 'Raadoela ' J: ,;':" ',,_ _ : ,': ' '.
An acoust e and osura can _metimes be .'.'. " • • ' ProperIt, ' proper]f ', ...Propinlt ,_.., ' '=, ,' 'i _- __

• used to reduce no so ovals by up to 15 dB. .'. . Daytmo', , 80 _ ,. 72 _ 85: "._..., , , :;':..
Care most betaken "J he deagn and'con- ' '.Nahtme' ' 81) _ "';' 67 :'_'t;"' 55"._'";'! .'!_''', ' " _ ' '"' "

, • . oj, T _ ? .J t _ , ,, , * .
strue on of the end osure to a_sura th_l air. • .; . , , , , ,*;.., ,. ." _ .
flow Is not unduly restricted and that the dis- ;', " !n! 1980, these levels will bp.':reducnd _Y..;ii',;_ ,'/ _ -

. chargsairdoesnatrecJrcal_teintothsinlat ;:, . 5 dBA. . '', ,.'.' • ', !",:_'_,'_ " ".. _"',;,' /" . '
, air stream. Because.the performance of an ' ' u....=. _*^=,= u,^== _ '='_ ne_tle.© n,JAre©_'; _ • '.',' ' ' "_
. enclosure may be highly directional, or!ents- " ;/, ; vine/ _,_,ls_!lug uu au n=;uut.l_,=_u!._=... ,,:..,.... ,

lion is Important to prevent degradation of'., .,.'.. When you Ir_stetl,,a new'condensing unit,•
the noise level on thn discharge side of'the be sure o specify that the'complnted installs-
enclosure. • .,' _ lion must demonstrate c0mpllsnee W_Ii"

, ' . ' ' _ ' State naiad rpgutattons: before,final peyp_a.qt,
The local on o! a r condi ioning apd refdg- Is made. The Department has developed a

'. eratlen condensing units at the rear of cam- :' ' ;simple nomograph based on pu_lIQhed data.,.! .
mercial buildings tends, to, enhance tltslr which will aid In the selection and location of .'
ability to cause a noise problem st adjacent. new units. . , . ,

. properties. Sec_'.uae the d_stat_ce tram the ' .. ' , ,
condensing unit to the propertyilJne I_ lira ted If an existing• condensing unit is a prob- ;
In many cases, re ocsting the un t award he _ lea. a solution can be found throngh equip-
.front of the building can be'significantly help- ment relocation, replacement with a quieter • , ,'_-".;
ful. A reduction in naiad'levels of 6 dB may be unit or the installation of a barrier or an an- '
achieved with each doubling Of the distance, closure• in some'cases, the condensing unit "
to the condensing unit. . may be shut dewr_at night whnn people are , _,,' .;.,

•" ' . ' the most sensitiVe to unwanted so_Jnd. Say- . . "I
. The performance of a noise barrier is con- ngs o energy end money are possible addi-

h'ot_ed primarily by its d_mens_ons. A harrier . ttanal benefits. The degree of'savings can be
of a practical size can be expected to reduce ascertained by either your equipment supplier
noise levels by 5 ta 10 dB. Sometimes an or public utility representative.. Your equip- .
accoustlcagy absorbent material is applied to menl supplier Can advise how nlghtUmo shut-' •
the face of the barrier next to the noise source down is likely to affect system performance • Mar/landgel_artmentof HealthandMental'Hygiene,
to reduce the reflection of sound ef)ergy bacJ_ and your electr)c ul_tily supplier naq indicate • .

toward the source. " how operating costs may change. ''i ' EnvironmentalHealth'Administratl0n .• .... 2OlWestProstonS_rest--Baltlmoro,MD2120f ','''
. . ' ' " ' :. " ' prepsrodin cooperation with

' For further tniormetioh conta¢l the Pl'.'islon .. : MetropolltaqWaehinglonCouncilof Governments'
of Noise Coetroh.(3Q1) 303-2727,., " ' . ' ,, AreswideEnvlropmentalNs[seprogram .
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