
4.0 PROJECT MANAGEMENT 
IMPI.EMENTATION 

4.1 Project Management 

~ectScope 

Many decisions concemJng the management 
structure and task breakdown for a home 
Insulation project depend on the scope of the 
project. A project to Insulate a small number of 
homes could be managed by a small staff. 
Homeowners could deal directly with contractors 
and supervision could be provided by a local 
government or consulting agency. At the other 
end ofthe scale Is the large project geared toward 
modtfytng several hundred homes per year for 
many years. This type ofproject usually requires 
a teamoftechn1calconsultants. real estateexperts. 
contracts specialists. and support staff. Among 
the factors to be considered In determining the 
scope of the project are: 

• 	Number of impacted. elJgible dwellings; 
• Availability of funds and other resources; 
• Completion 	of the overall project In a 

reasonable time span; 
• 	Obtaining economies of scale In ordering 

materials; 
• Having sufilciently large orders tocommand 

priority in obtaining specialized 
materials(i.e.• acoustical windows); 

• Having 	 jobs large enough to attract 
competentconstructioncontractors Inwhat 
Is. locally. a seller's market. 

Using a PUot Study 

Ordinarily. large home sound Insulation 
projects are conducted In phases with a pilot 
InsulationPTC!lectasPhase I. A pilot studyconsists 
of analyzing and modtfytng a limited number of 
representative homesbefore the entire community 
Is treated. The pilot Is. In effect. a complete 
version of the home Insulation project from start 
to finish. but on a much smaller scale. This 
enables managers to develop and test 
implementation schemes and reliable cost 
estimates for the entire project by using results 
from actual Installed modifications. The number 
of houses chosen for the pilot varies depending. 
again. on bUdgetaIy constraints. Twenty homes 
Is a manageable number for a study and several 
airports have found that to be sufficient. 

Management Structure 

Although a wide variety of management 
structures Is possible to Implement such a 
program. they all fall into one of three general 
categories: 

• The programcanbe managed entirelybythe 
sponsonngagency.byOIganfzingandstamng 
its own program office to carty out all the 
necessmyfunctions (the lOin-house" option); 

• The program can be managed ent1rely by a 
single external entity. such as a consultant 
or some other governmental agency under 
contract to the sponsoring group. with that 
entity organizing and staffing its own local 
office to Carty out the necessmy functions 
(the ~urnkey option"); 

• The program may be a mbdure of these two 
extremes. with the sponsoring organization 
canytng out certain of the functions. and 
the external entity (or entities) canytng out 
the rematningfunctions (the "hybrid option"). 
In this case. the external entities could be 
the homeowners themselves. 

With any of these options the sponsoring 
agency will be responsible for budgeting and any 
necessaty legislative action. The agency will also 
be involved 10 setting design objectives. 
determining dwelling eligibility. selecting the 
dwellings. and negotiating with the homeowners. 
It Is assumed the agency will want to audit the 
project. evaluate the results. and carty out public 
relations efforts. Beyond thismin1mal1nvolvement. 
the choice ofmanagement optionsdepends largely 
on staff availability and cost effectiveness. 

The categories defined above are illustrated 
conceptually in FJgure 4-1 alongwith a summary 
of the advantages and disadvantages of 
each option. 

In-House Option 

The lOin-house" optionprovides the most direct 
control for the sponsoring agency. This structure. 
along with the ~urnkey" structure. has the 
potential of being most eftlcient. since a single 
entity Is in charge. 

The lOin-house" structure does. however. 
demand the most In terms of agency staff and 
support (e.g.• office space. eqUipment. 
supplies. etc.). ItmayalsobedJfBcu1ttolmplement 
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"In-House" Option 

Complete management
by sponsor 

Advantages:-Most direct control. 
- Efficient management 

structure. 

Dtsadoontages:
- Most sponsor staff 

requirements.
- May be difIicult to fit into 

existing sponsor
 
management.
- May be difIicult to obtain 
personnel and equipment 
within state system.

- May be inefficient because 
of bureaucratic inertia
 
within state system.
 

Advantages:
- Reduces sponsor 	 staff 

requirements. 

Disadoontages:-Less direct control. 
- InefIlcient management 

structure. 
- Requires sponsor staff time 

in making many deciSions.
- If homeowners perfOm1 

contracting functions, it will 
be impossible to realize 
economieS of scale, 
obtain priority for materials, 
attract most competent 
remodeling firms, or obtain 
quality control. 

Advantages:
- Mfnimf7'.es sponsor 	 staff 

requirements.- EfBcjent management 
structure. 

- lnsu1ates sponsor from 
specific decisions. 

Disadoontages:- Least direct control. 
- May be difIicult 	 to fund 

external entity.
- Requires sponsor staff 

time in making some 
deCisions. 

- May be inefficient if 
external entity is another 
bureaucratic agency. 

Figure 4-1. Possible Management Structures for Sound Insulation Program Office. 
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within the existing management structure. since 
the required functions may be far removed from 
those the sponsoring agency is normally 
responsible for. Theremaybeproblems associated 
with hiring new staff. transferring them from 
other programs. and releasing them after the 
program is ftntshed. Ifthe sponsoring agency is a 
government orgimtzatton. there may be 
ineffidencies in procurement methods and day
to-day operations due to governmental 
requirements. 

Thmkey Option 

The -turnkey" option causes the least bnpact 
on the sponsoring agency and offers s1mllar or 
better efBdency. In addition. this structure 
insulatesthe sponsoring agencyfrom responsibility 
for many of the house-specific dectstons that 
must be made continually. If the external entity 
is a private contractor. there will be maximum 
flexibility in staffing and responding to changing 
program directions and levels. On the otherhand. 
this option removes most ofthe day-to-daycontrol 
from the sponsoring agency. which will be acting 
prlmar1ly in an oversight capadty. 

Hybrid Option 

The least efficient option appears to be the 
-hybrid" structure. This option reduces the 
involvement of the sponsoring agency but may 
introduce inefBdencies and complications in 
coordinating the effort. For small projects with 
lbnited funding. however. this may be justffled 
and workable. If this option is chosen it will be 
crucial to outline carefully the respective areas of 
responsibility and to develop efildent day-to-day 
lines ofcommunication. Ensuring quality control 
and proper supervision of the construction work. 
particularly the acoustically sensitive tasks. will 
be much more dJfIlcult if the project office is not 
involved on a daily basis. 

This option provides the maxbnum flexibility 
in balancing responsibility by assigning to each 
group the tasks they do best. 

General Considerations 

Regardless of the management structure 
chosen. it is advisable to set up a system for 
procuring materials in large enough lots to take 
advantage of preferential pricing and delivery 
schedules. Also. if all the homes are contracted 
together it is easier to get compeUtive bids from 
larger. more competent remodeling and 

construction companies. Unfortunately. many 
home remodelingcompaniesdonothave suffident 
capital to purchase materials to do a large number 
of houses at once. These conflicting needs will 
have to be balanced in the program structure. 

Thevartoustasks1nvolvedina home insulation 
project are discussed in the next section. Program 
Planning. Thissection fdent1fles thefactors bearing 
on deciding how large the project should be and 
which homes should be included. The managing 
agencysstafIrequ1rementscanbeestimatedbased 
on information provided here for per-home 
manhours. The last section. Detailed Cost 
Estimates. shows how to develop project cost 
estimates using the worksheets provided in 
AppencUx A 

4.1.1 Proiram Planpina 

Program Function 

Conducting a residential sound insulation 
project requires carrying out the following 
functions: 

1. 	Developing and successfully sponsoring the 
necessary leg1slative andbudgetaryauthority 
to undertake the program. 

2. 	Solidting applicants for participation in the 
program. 

3. 	Detenn1n1ng eligibility and setting design 
objectives for the dwellings to be modified. 

4. 	Selecting and prioritizing the specific 
dwellings to be modified. 

5. 	Establishing work plan schedules. 
6. 	Developing the design of the acoustical 

modifications for each dwelling. 
7. 	NegoUatlngwith the ownersandlienholders 

of these dwellings in order to proceed with 
the modifications. This may include 
obtaining appropriate avtgation easements 
or similarlegal assurances from the owners. 

8. 	Defining the specific modiflcaUons for each 
dwelling. based on both acoustical design 
objectives and owner preferences. and 
preparing the bid package. 

9. 	Holding pre-bid briefings for prospective 
contractors. and responding to questions 
during the bid process. 

10. Selecting and negotiating with a general 
contractor or contractors for the actual 
modifications. 

11. Reviewing the general contractors shop 
drawingS and materials lists. 
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12. Inspecting the acoustical materials prior to 
the modifications. 

13. Inspecting work in progress to ensure proper 
quality control and workmanship. 

14. Managing change orders and unforeseen 
deviations from the initial contracts which 
arise during the modifications. 

15. Evaluating 	acoustical effectiveness of and 
owner satisfaction with the modifications 
after completion. 

16. Managing and documenting the progress. 
including continual community relations. 
and auditing of the completed program. 

SelectinQ and Prtattizing Eligible Homes 

As discussed in Section 4.1. the scope of the 
project is one of the primary variables. Dedding 
how many and which homes to include depends 
on factors such as: How many homes are impacted 
by the aircraft noise now? In five years? How 
much money is available to modify homes? 

Mapped noise exposure contours provide a 
starting point for estimating the number of e11gible 
dwellings. AICUZ or airport contours for current 
operations should be examined and any projected 
changes in the number or type of f1ights over the 
next five years should be taken into account. 
Priority should be given to homes which are in the 
highest noise zones. In addition. some homes are 
exposed to more intrusive noise than others within 
the same noise zone. Homes Impacted by the 
noise from departures and reverse engine thrust 
on landings experience more disturbing noise 
than homes expose d to sImple landings and should 
be given preference. 

During the construction phase of the proj ect it 
is much more efficient to modify homes whkh are 
grouped together geographically. This m1n1m1zes 
the tlme the work crews have to waste traveling 
and transporting equipment and materials from 
one site to another. Another way to enhance 
procurement and construction efficiency is to 
treat groups of homes with s1m11ar moclJftcation 
requirements. Project managers may decide to 
provide sound-insulating materials exceeding 
those required to meet the desfgn goals in a few 
homes if ordering extra products will gain better 
pricing or delivery tlmes. 

manhOUIS any given project entails. some of the 
tasks consistently require more work than others 
regardless of the number ofhomes being modified. 
The followtng dJscusston provides infonnation on 
the relative labor requirements of each of the 
functions outlined at the beginning of this section. 

Most programs, whether large or small, start 
out treating a limited number of homes. Pilot 
studies of about 20 homes are typical of many 
recent residential insulation efforts. Then, if the 
ultimate goal involves a large number of homes, 
the project will build up to treating several hundred 
homes every year. The following discussion 
assumes a project treating 200 to 500 homes per 
year. Table 4-1 provides manhour projections 
broken down by task. The infonnation presented 
here is based on actual experience conducting 
home insulation projects. 

The team for the project in Table 4-1 is 
comprised of two senior technical staff members. 
seven Junior technical people. six real estate 
specJalists. and four secretary / typists. Forproj ects 
of much smaller scope the dMsion of labor will 
change considerably. but the relative number of 
hours devoted to each function should be about 
the same. For example. the acoustics consultant 
or architect will spend most of theirtlme developing 
the acoustical design package and reviewing the 
working drawings the contractor submits. 
Similarly. obtaining easements will require a 
significant effort on the part of a real estate 
specialist and the support staff. 

Task Emphasis 

Several of the tasks in Table 4-1 should be 
emphasized, since their importance might not be 
recognized immediately. Selecting and priorttJz1ng 
applicants, developing acoustical designs, 
obtaining easements, and preparing bid packages 
are all critical elements of the program. However, 
maintaining quality control by reviewing working 
drawings, inspecting materials and work in 
progress, and carrying out spot acoustical 
measurements are equally important tasks. 
InteIVlewing each homeowner after he or she has 
lived with the modiikations for a while enables 
management to monitor the continuing success of 
the program. 



HOURS PER HOME
 
TASK 

Sr. Tech. Jr. Tech. IReal Spec. I Sec/Typ. 

Solidt Applicants 1.0 
DeterDline Eligibility 0.50 0.50 0.50 

Select & Prioritize 

Schedule Work Flow 

Inspect Homes 4.00 0.25 

Develop Acoustical DesJgns 2.00 6.00 2.00 

Obtain Easements 20.0 5.00 

Develop Bid Package 1.00 4.00 2.00 

Conduct Pre-Bid Briefing 

Review Bids / Make Award 

Review Working Drawings 2.00 4.00 

Inspect Materials 1.00 

Inspect Work in Progress 1.00 o. 25 

Handle Change Orders 2.00 2.00 1.' 00 

Sign Off / Spot Measurements 1.00 1.00 O. 25 

Documentation 2.00 2.00 2.' 00 

Homeowner Interviews 1.00 O. 50 

i Sponsor Meetings / PublJc Relat'ns 
I 

General ManagementI 

Table 4-1
 

Annual Manpower Estimates for
 
Residential Sound Insulation Program Office
 

KEY: 
Sr. Tech. - Senior Technical Person
 
Jr. Tech. - Junior Technical Person
 
Real Spec. - Reality Specialist
 
Sec/Typ. - Secretary or Typist
 

4-5
 



POSitive homeowner responses be made known to 
the general public and the legislature. This wt11 
ensure a steadysupplyofapplicants andcontlnued 
Ieg1slaUvesupport. Negative hcmeownerresponses 
should be responded to and the problems 
corrected, where possible, so that they tum Into 
positive responses. 

4.1.2 Detafied Cost E§ttrnattna 

Project costs can be broken down Into several 
categortes. There wt11 be prel1m1nary costs 
associated with defining the project, starting up, 
and preparing the necessary plans and 
spec1flcations. During the dwell1ng modtftcatlon 
phase, there w1ll be a sertes of readily Identifiable 
construction-related expenses. AdmInistrative 
and program management costs wt11 spread over 
the length of the project. Being able to predict 
costs helps the project sponsor to formulate the 
project and prepare preappl1cations for funds. 
Recent residential sound insulation projects 
provide informationonconstruction-relatedcosts. 
For rough costing purposes, the following 
guideUnes may be useful: 

Contractor Profit and Overhead 20% 
Contingency Fee 

New Construction 5% 
Remodeled 20% 

HVAC System, Complete $5,000 

To facilitate Identifying and estimating these 
costs, a set offive sample worksheets Is provided 
In AppendJx A Their form and use Is expla1ned 
below. 

Preliminary PTQject Cost Estimates: 

AppendJxworksheetAl providesaframework 

for estimating project costs during the 

preappl1cationandproject formulation stage. 

Principal factors Include: 


- Number of elJglble dwell1ngs anticipated; 

- Noise reduction crtterta to be used; 

- Noise exposure levels; 

- Dwell1ng categortes Identlfted; 

- Average cost of implementing an expected 


modtftcatlons package; 
- Add1t1onal cost factors. 

In the block for dwelltng modtftcation 
breakdown, each noise zone Is treated 
separately, since homes with sim1lar noise 
exposuresnormally receive a sim1lar package 
oftreatments. Within these basic groupings 
the homes are further broken down by 

dwelltng category types such as: sidingwith 
vented attic, or brick with vented attic and 
basement. etc. The worksheet provided In 
Section 2.6, Cost estimation, can be used 
to predict an average Insulation package 
cost to use In this worksheet. 

Additional cost factors including design and 
developmentcosts, contractormarlrup, noise 
measurement costs, avJgation easement 
costs, andadmfn1strative costs are Identlfted. 

• PetaJIed 	Dwellina Unit Costs: AppendJx 
worksheet A2 consists of a set of three 
worksheets to be used for preparing plans 
and specificatlons and for evaluating 
contractor bids. One of these worksheet 
sets Is devoted to each lnd1v1dual dwe1l1ng In 
the project. The worksheet forms the basis 
foridenttfytng costsforspeciftc improvements 
to the house. 

Basic information about the dwelUng such 
as the address, the extertor noise exposure 
level, andthedwe1l1ngdescriptionorcategory 
should be Included. Then. foreach roomthe 
following information Is deta1led: 

- Room type (living, dining, kitchen. 
bedroom, etc.); 

- Sh1eldtngofoutsidewallsduetoortentatlon 
with respect to the flight track; 

- Noise Level Reduction crtterta used; 
- Additional noise reduction required over 

sound insulation provided by existing 
condition; 

- For each element type, the modiftcatlons 
and improvements along with their costs. 

Treatmentscovering the entire house, ornot 
specifically Identified with anyone room, are 
listed below this with their associated costs. 
These items include attic, underfloororother 
vent bames, Insulatlon, costs for upgrading 
theheating,ventilation. andair-conditioning 
system, electrtcal systems, and other 
miscellaneous costs. 

Sheet 2 provides additionalspacefor spectftc 
room improvement notation and costs. 

A simple floor plan should be developed on 
Sheet 3 and should show: 

- Extertor cladding mater1al; 

- Type of roof or attic structure; 

- 1YJ>e of floor or foundation; 

Number, use, and square footage of rooms; 
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- Number and type ofwindows and doors; 

- Flight path orientation; 

- Location of noise-sensitive rooms; 

- Location of other nOise-entry pOints 


(chimneys, vents, etc.); 
- Existing insulation features; 
- North arrow. 

• 	Constructton Cost Sllmmaty: Construction 
costs for the project are conveniently 
sUDlDlal1zed on worksheet A3. It provides 
space for noting costs associated with each 
dwellingcategoty, bynoisezone. The dwelling 
categoty can either be a specJflc dwelling 
type such as sidingorbrick. or itcanbe used 
forgeograph1cgroupingsofhomes, whichever 
is most appropriate. Costs used here are 
guided by the modification packages and 
estimatesdeveloped in the Detailed Dwelling 
Unit Costs worksheets. These costs are 
broken down into materials and labor per 
dwelling so that anyovertlme laborprem1um 
can be shown. These figures can be 
multiplied by the number ofdwellings in the 
given categoty and zone. Since contingency 
multipliers may vaty depending on the 
geographic distribution or the modification 
package, this is also Identified for each 
hOUSing categoty. Then the last column 
shows the cost for each categoty. 

Whole project costs for demolition, cleanup, 
equipment, inspections, insurance, penntts, 
fees, and other miscellaneous costs, are 
Itemized below the dwelling 1nventoty. 

• Non-CODStructton Costs: 	 Worksheet A4 
summarizes all non-construction costs 
which include all expenses not directly 
related to the installation ofmodifications in 
the dwellings. These costswill be important 
in determining funding for the project as a 
whole. All pre-Implementationcosts, design, 
planning and speciftcation costs, noise 
measurementcosts, bidpreparations, review 
and supervision costs, and administrative 
costs should be listed here. Many of these 
canbe defined in tenns ofa cost perdwelling 
so columns are included for this as well as 
the number of dwellings affected. For 
example: relocation expenses depend on 
the number of famllies to be relocated and 
all other dwellings may require avJgation 
easement expenditures. Some expenses, 
however, do not lend themselves to this 
format so the cost per dwelling column can 
be Jgnored for them. 

~-7 

• Total PrQJect Costs: This last worksheet 
summarizes the costs identified in the other 
worksheets and relies on them for input. 

4.2 Plan. and Specl.8catloDS 

Purpose and. Use 

Plans and speciftcations are used in three 
ways. They document the Implementation plan 
and fonn part of the grant application package 
when FAA or other funds are being sought. At 
anotherstage in the project theyfonn the basis for 
solicitlng bids from contractors to perfonn the 
construction work. F1na1ly, local Building 
Departments use these plans to issue 
construction penn1ts. 

Generalized SpecifkatJons and Custom Designs 

For large projects with a ltmited number of 
Identlftable house types, program managers may 
choose to use generalized modification 
specifications rather than having designs 
developed for each home individually. Such a set 
of generalized spec1f1cations typically outlines 
requirementsforchanges towindows, doors, walls, 
roofs, and other structural elements ofa dwelling 
depending on the noise exposure zone. The 
specifications should allow for variations in the 
type of structure and the presence of shielding 
from the flight path. Table 4-2 gives an example 
of a summaty table of generalized specifications 
used in southern California. 

In order for generalized speciflcations to be 
valid and useful, the homes must be similar 
enough that the modifications package is 
appropriate for each case it is applied to. In 
neighborhoods where the homes differ in ways 
which are acoustically stgn.tftcant, it may not be 
possible to use this type ofmodification package. 
In that event, each home is analyzed individually 
and the dwelling modifications are custom 
designed. Some projects may use a combination 
of generalized specifications with exceptions for 
dwellings requiring specialized designs. 

Preparatton ofArchitectural Plans 

Architectural plans, in the fonn of drawings 
and a thorough descrtption of the ex1st1ng 
conditions, are prepared for each dwelling. 
Figure 4-2 illustrates such a plan. These are 
used in the acoustical analysis of the sound 
insulation requirements for the dwelling. Later, 



Table 4-2
 

Example Summary of Sound Insulation Applications 1
 
Based on Generalized Speclftcations
 

Noise Ezpoeure Zone. DNL (dB) 

Element Greater than 75 70-75 65-70 

Directly 
Exposed 

Shielded Directly 
Exposed 

Shielded Directly 
Exposed 

Shielded 

Window2 STC (dB) 40 40 45 35 353 303 

Door STC (dB) 40 36 40 36 3G4 ao4 

Wall Modifications Yes No No No No No 

Attic Insulation R-21 R-19 (R-19)5 

Crawlspace Vent Baffles Yes Yes Yes No No No 

Kitchen Vent Ducttng6 Yes Yes Yes Yes Yes Yes 

Secondary Sliding Glass Doors 7 Ys Yes Yes No Yes No 

NOTES: 

1 These are for detached dwellings with a wood frame/exterior stucco wan structure. 

2 Applicable only to openable windows. Different speclftcatlons apply to fixed pane 
(unopenable) windows. 

S The quoted src ratings are for replacement windows if the existing windows are more than 
10 years old. Otherwise. the specifications require a second (storm) window. with an src 
of at least 25 dB. to be added. 

4 If the existing door Is solid core. an additional stonn door should be added rather than 
replacing the existing door. 

5 Attic Insulation is not required for acoustical purposes but Is added to improve thennal 
insulation of the dwelling. 

6 Fiberglass may not be used In the kitchen vents due to the fire hazard. 

7 Sliding glass doors. being of relatively large area. are usually the weakest sound Insulation 
path In a dwelling. Addition of a secondary door will not necessaIily meet sound Insulation 
objectives. but Is preferable to substituting an opaque door with ftll-in of the surrounding 
wall. 
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they fonn the basis for specifying the dwelling 
modiftcations. 

Floor plans are prepared in two stages. The 
first stage involves field-measuring each dwelling 
and gathering data which describes the ex1st1ng 
physical features. Using this infonnation. the 
floor plans, roof plans, window schedules, door 
schedules, and ftn1sh schedulesare drawn. Later, 
the plans will be expanded to 1nclude the results 
of the Sound Insulation Specifications as well. 

The specific items to be shown include: 

1. Overall dimensions of each room except 
bathrooms, closets, and garage. 

2. Overall dimensions of the dwelling. 
3. Exterior materials and construction. 
4. Swing of the exterior doors. 
S.Arrangement 	of sash on horizontal sliding 

doors and windows. 
6. Location of ventilating equipment (not grilles 

and registers). 
7. Location of whole-house exhaust fans, wall

mount air conditioners, and kitchen exhaust 
vents. 

8. Exterior elevations, on the window schedule, 
of each window type. 

9. Location 	of underfloor vents (on the floor 
plan). 

10. Location of attic vents (on roof plan). 
11.Anyotherpenetrationsofthe exterior envelope. 
12. North arrow and orientation of atrcraft flight 

path. 
13.Schedules of existing doors, windows and 

rooms (Figure 4-3). 

Deftnition. ofSoW1d Insulation Spectftcat10ns 

The spectfications describe in detail the work, 
materials, and construction methods which the 
contractor(s) will use in modifying each home. 
Detailed window, door, and finfsh schedules, as 
shown in the example of Figure 4-3, will be 
completed to show the modifications for each 
element listed. Detail drawings ofthe installation 
ofspecialized acoustic products and modification 
techniques providecleardirectlonfortmplementlng 
the insulation treatments. 

Development of Implementation Plans and 
Schedules 

Implementation schedules give more detailed 
infonnation on the work to be perfonned on each 
dwellJng in the program. The architectural plans 
and sound insulation specifications developed by 

the designer are nonnally included. The work 
requirements and material definitions are a part 
of these specifications. The shop drawings 
developed by the contractor are included in the 
project portfolio as well. They should also take 
into account the subdivision of work among the 
specialist subcontractors. The plans and 
specifications consist of: 

• 	Plans 
• Architectural schedules 
• Specifications 
• 	Shop drawings 

The next two sections in this chapter discuss 
the last two topics ingreater detail. Section 4.2.1 
gives a detailed outline of the items to include in 
the statement of work requirements. Then. 
Section 4.2.2 tells how to develop the material 
definition specifications. 

Submittal RerJlew 

Because the constructionworkmustmeet 
rigid standards in order to be effective, it is 
tmportantforthe acousticalconsultantorarehitect 
to review the contractor's shop drawing submittal 
carefully. This is especially true at the beginning 
of the project and when the contractor lacks 
experience with acoustical remodeling. 
Contractorsfrequentlyunderestlmate the amount 
oftime it takes for their submittals to be reviewed 
and approved. Itmaybe necessary to stress these 
points at the contractor briefings and to remind 
the contractor(s) of the submittal guidelines and 
deadlines. 

4.2.1 Work Requirements 

The work requirements consist of specific 
technical descriptions ofthe workto be perfonned 
andfonnpartofthe overallPlansandSpecifications 
package. This section discusses the work 
descriptions along with specifications ofthe codes 
to be complied with and the documentation to be 
provided. Each majorbuilding trade is addressed 
as well as the principal structural or acoustic 
elements involved in the modifications. 

The subjects are presented in two parts: the 
General Specifications subsection identifies 
general requirements such as the scope of the 
workandrequired submittals. ThentheExecution 
subsection outlines the topics which must be 
addressed in the technical directloll5 for the work 
perfonnance. The outline is presented here as a 
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guide for developing work requirements for any 
home sound insulation project. 

4.2.1.1 Summary of the Work 

1.0 	 General 
1.1 	 Project/Work Summary 

A. 	 Scope and goals of the work 
B. 	 Occupied condition of dweillngs 

The work will be completed on an 
occupied dwelling and 
consideration will be made of the 
necessity for cleanup and proper 
material and tool storage. 

C. 	 Addresses of the dwellings 
D. 	Provisions and limitations of the 

Contract Documents 
1. 	 Existing site conditions and 

restrictions 
2. 	 Pre-purchase ofmatertals and 

eqUipment, inclusion in 
Contract Sum. 

1.2 	 Pre-Negotiated Orders - The project 
sponsor may choose to purchase 
certain specialty items, such as 
acoustical windows and doors, and 
provide them to the contractor for 
installation. 

1.3 	 Performance Requirements for 
Completed Work 

4.2.1.2 Spectal Provisions 

1.0 	 General 
1.1 	 General and Special Requirements 

required by program sponsor or 
granting agency 

1.2 	 Scope of the Work 
A 	 Identlfles the serviCes, equipment, 

and materials to be provided, and 
refers to satisfactory compl1ance 
with the Drawings and 
Specifications. 

B. 	 Responsibilities of the General 
Contractor regarding any special 
provisions of the procurement or 
installationofanypart ofthework. 

C. 	 Schedule coordination 
responsibilities betweenconcemed 
parties. 

1.3 	 Specification Section TItles - Section 
titles and paragraphs not to be taken 
as correct or complete aggregation of 
materials and labor. 

1.4 	 Water, Power, and Ught Facilities 

Identification of provider and 
declaration of provider's 
responsibilities. 

1.5 	 Permits - Delegation of responsibility 
for permits, fees, etc. 

1.6 	 Approval of Substitutes - The 
contractormustgetpr1orapp~~ 
the sponsor or project manager before 
substttutingforanyspeciftedorquoted 
item (especially trnportant for specialty 
acoustic windows and doors). 

1.7 	 Salvage - Identlfles which party gets 
first I1ght to clatrn. 

1.8 	 Furnishing, Floor and Window 
Covering 
A Declaration of responsibility for 

protecting, moving, and replacing. 
B. 	 Handling ofexisting custom-made 

window~suchasshutters, 
blinds, curtains, and draperies. 

1.9 	 Off-Site Storage. 

4.2.1.3 Insulation 

1.0 	 General 
1.1 	 Work Included - specifies labor, 

materials, equipment, and services to 
be provided. 

1.2 	 Submittals - defines how contractor 
will document materials to be used, 
number of copies required, etc. 

1.3 	 Quality Assurance 
A 	 Identlfles experience level required 

of insulation manufacturer 
(i.e., 3 years consecutive 
manufacturing experience). 

B. 	 Documentationrequired ofR-value 
certification, including method 
used to determine R-value. 

2.0 	 Execution 
2.1 	 Installation - conformity with 

manufacturer's recommendations. 
2.2 	 Cleanup - How often site must be 

cleaned, acceptable performance of 
cleanup, etc. 

4.2.1.4 Acoustical Caulking 

1.0 	 General 
1.1 	 WorkIncluded-requtrement tofunUsh 

all labor, materials, eqUipment, and 
servicesnec~to1nstallacoustical 
caulking as shown in the Drawtngs. 

1.2 	 Submittals- number ofsets ofcatalog 
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data and product samples to be 
provided to acoustical consultant or 2.0 Execution - defines acceptable standards 
architect. for execution of each task identified. 

2.1 	 Delivery and Storage 
2.0 Execution A 	 Provf.s1onofdeliveryandunloading. 

2.1 	 Installation B. Undamaged condition and 
A 	 ConfOrmity with manufacturer's protection during handling. 

instructions. C. Inspection and repair. 
B. 	 Caulking placement as shown in D. Storage to prevent rust. warping. 

Drawings. and other damage. 
C. 	 Sealant application specifics. 2.2 Inspection and Demolltion 

2.2 Warranty - terms and conditions of A Inspection of existing condition. 
warranty. 	 B. Removal of exist1ng doors and 

frames. salvage. 
2.3 	 Installation 

4.2.l.5 	 Steel Acoustical Doors A Compliance with shop drawings 
andmanufacturer's specifications. 

1.0 General B. 	Alignment and anchoring. 
l.1 	 Work Included - specifies the labor. C. Finish hardware. 

materials. equipment. and services to D. Door and frame finish. 
be provided in compliance with the E. Threshold. 
Specifications and work orders. F. Acceptable paint products. 
A Doors and frames. G. Final Adjustments. 
B. 	 Finish hardware. 2.4 Cleanup 
C. 	 .Acoustical seals.weatherstripping. 2.5 Warranty 


and drop seals. 

1.2 	 Responsibility of the Acoustical Door 


Manufacturer 4.2.l.6 Wood Acoustical Doors 

A General survey of site. 

B. 	 Field measurement services. 1.0 General 

1.3 	 Shop Drawings - defines type and l.1 Work Included - specifies the labor. 
numberofcopiesfor documentationof materials. equipment. and services to 
materials. STC ratings. etc. be provided in compl1ance with the 

1.4 	 Quality Assurance Specifications and work orders. 
A Experience of manufacturer A Acoustical doors and frames. 
B. 	 Compliance with spec1ftc ANSI or B. Finish hardware. 

other standards. C. Acoustical seals.weatherstripping. 
C. 	Affidavit documentation of and drop seals. 

acoustical performance. 1.2 Responsibility of the Acoustical Door 
1.5 	 Sound Transmission Loss Test Manufacturer 

A 	 Documentation reqUirements. A General survey of site. 
standards citation. B. Field measurement services. 

B. 	Testing conditions. 1.3 Shop Drawings - defines type and 
C. 	 Statute oflimitationsfor using test number ofcopiesfor documentationof 

results - Tests for specified items materials. installation. STC ratings. 
must applyto the exact itemquoted etc. 
and must have been perfonned l.4 Quality Assurance 
within the past five years (for A Experience of manufacturer. 
example). B. Compliance with specific National 

D. 	 List ofapproved acoustical testing Wood Window and Door 
laboratOries. Msociation or other standards. 

E. 	 Conditions for accepting reports C. Documentation requirements. 
from other laboratories. Affidavit certification. 

F. 	 Rejection of reports from 1.5 Sound Transmission Loss Test 
unrecognized laboratories. A Documentation requirements. 

B. 	 Testtng condit1ons. 
C. 	 Statute oflimitations for using test 
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resuhs - Tests for spedfted items Submittals - defines the type of1.2 
must. apply to the exact item quoted documentation required for the 
and must have been performed matel1als and installation methods. 
within the past five years (for 1.3 QuaJity Assurance 
example) . A Experience of the manufacturer 

D. 	List of approved acoustical testing B. Affidavit certifying complJancewith 
laboratories. the spec1flcations 

E. 	 Conditions for accepting reports C. Compliance with applicable AAMA 
from other laboratories. performance and fabrication 

F. 	 Rejection of reports from standards . 
unrecognized laboratories.	 D. Compliance with applicable AAMA 

standards for air 1nftltration, water 
Execution - defines acceptable standards resJstance, and load bearing. 
for execution of each task identJfted. 
2.1 Delivery and Storage 2.0	 Execution - specffies work perfomJance 

A 	 Provision of delivery and unloading requirements for all tasks involved in the 
services. work order. 

B. 	 Undamaged condition and 2.1 Demolition
 
protective packaging. 2.2 Installation
 

C. 	 Inspectton for damage and warping: A. Compliance with shop drawings 
repairs. and manufacturer's instructions 

D. 	Storage to prevent damage and B. Exterior sill and framing for 
warping. secondary door

2.2 	 Inspection and Demolition C. Caulking, flllers, and gaskets 
A Inspection of exJsting condition. D. A1Jgnment, support, and anchodng 
B. 	 Removal of existing doors and E. Gaps and voids 

frames. salvage. F. Exterior tI1m and molding 
2.3 	 Installation G. InteriortI1m. molding, and casing 

A 	 Compliance with shop drawings H. Repair and patching of stucco, 
and manufacturers spec1flcations. plaster, masomy, and drywall. 

B. 	 Re-use of existing subframe. 2.3 Cleanup
 
molding. and trim. 2.4 Warranty
 

C. Alignment and anchoring. 
D. 	Latching and locking mech~n3SI!1-B. 
E. 	Threshold 4.2.1.8 Aluminum Acoustical Windows 
F. 	 Finishing doors and frames 

1 . 	 Priming and final ftn1sh 1.0 General 
2. 	 Application of sealer 1.1 Work Included 

G. Approved paint manufacturers	 A Field measurement seIVices 
H. 	Finish carpentry standards B. Factory preglazed. assembled 
I. 	 Final operating inspection and windows 

adjustments C. Seals and weatherstripping 
2.4	 Cleanup D. Storage and insurance 
2.5	 Warranty E. Inspection services 

F. 	 Repair and finish 
G. Preparation of window schedule 

4.2.1.7 Sliding Glass ~	 1.2 Shop Drawings 
A Number of sets of shop drawings to 

General be provided 
1.1 	 Work Included - speciftes the labor. B. Dimensioning of windows 

matertaJs. equipment. and seIVtces 1.3 Quality Assurance 
required to be provided. A Experience history of manufacturer 
A Sliding glass doors B. Affidavit certifying compliance with 
B. 	Acoustical seals. weatherstripping. window construction standards 

and sealants 1.4 Sound Transmission Loss Tests 
C. 	Door tr1m. mold1ng. and casing A Documentation of test reports. 

matertaJs testing methods used. and model 
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numbers ofwindows supplied. 
B. 	 Conductance in accordance with 

appropriate standards 
C. 	 Statute oflim1tatlonsonsrc rating 

tests for windows. 
D. 	 List of recognized testing 

laboratories. 
E. 	Accreditation required of 

laboratories not on the list. 
F. 	 Conditions for rejection of reports 

from unrecognized laboratories. 
1.5 	 Miscellaneous Tests 

A. 	 Documentation requirements 
(citing applicable standards) 
1. 	 Water resistance tests 
2. 	 Air inflltratlon tests 
3. 	 Condensatlonres1stancefactor 

tests 
4. 	 Overallheat transfercoeftlcient 

tests 
5. 	 Forced-entry resistance 

performance tests 
6. 	 Uniform load structural 

performance tests 
B. 	 Model number vertftcation for 

applicability of test results. 
1.6 	 Field Performance Tests 

A. 	 Spec1flcationsfornumberofrooms 
and dwellings to be tested. who 
should perform the tests. and 
conditions for accepting the test 
results. 

B. 	 Repair and replacement 
agreements in the event of field 
test failure. 

C. 	 Documentatlon requirements. 

2.0 	 Execution 
2.1 	 Responsibilities of the Acoustical 

Window Manufacturer 
A. 	 Project SUlvey of window types 

needed. 
B. 	 Detailed SUlVey of each residence 

for window dimensiOns. 
C. 	 Documentation via window 

schedule. 
D. Allowable tolerance for window fit 

in wall openings. 
E. 	 Storage. 
F. 	 Liability and insurance. 
G. 	 On-sUe inspections. 
H. 	 Sash inspectlon and adjustment. 
I. 	 Specialized field testing. 

2.2 	 General Contractor's Responsibilities 
A. 	 Demolition 
B. Window Installation 

1. 	 Installation and match to 

existing conditions 
2. 	 Uners. furring. blocld.ng. and 

shimming. 
3. 	 Back-sealing and fastening. 
4. 	 Caulking. 

C. Repair and Finishes 
1. 	 Treatment ofvoids 
2. 	 Matching ex1st1ng stucco 
3. 	 Matchingwood and alUJn1num 

siding 
4. 	 Matching ex1st1ng masomy. 
5. 	 Caulking. insulation. molding. 

blocking. trim. and accessories 
to maintain visual continuity. 

6. 	 Painting exterior. 
7. 	 Adjoining surfaces 
8. 	 Sound insulation performance 

of repairs and patching. 
9. 	 Acoustical batt insulation. 

10. 	 Acoustical caulking at frame 
perimeter. 

11. 	 Finish of interior surfaces. 
12. 	 Painting interior. 

2.3 	 Cleanup 
2.4 	 Warranties 

A. 	 Installation Warranty 
B. 	 General Contractor's 

Workmanship Warranty 
C. 	 Product Warranty 
D. 	 Supplementary Material 

Warranties - for materials not 
manufactured by the window 
manufacturer. such as sealants. 
etc. 

E. 	 Owner's Responsibility 

4.2.1.9 Glazing 

1.0 	 General 
1.1 	 Work Included - specifies the labor. 

materials. equipment. and services to 
be provided. 

1.2 	 Submittals-typeandnumberofcopies 
of docUJDentation 

1.3 	 Quality Assurance 
A. 	 Experience ofcompany supplying 

laminated glass 
B. 	 Affidavit certification from 

manufacturer that materials meet 
speciftcation requirements. 

C. 	 Compliance with applicable FGMA 
standards and other criteria. 

1.4 Delivery. Storage. and Handling 
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2.0 Execution 	 of studs used to frame 
2.1 	 Demol1t1on - condition of exposed openings. 

structural surfaces and aqjacent wall 2. Horizontal intermediate 
surfaces. bracing of studs. 

2.2 	 New Laminated Glass 3. 1nstalIation. anchoring. and 
A Framing. blocking. andattachment configuration ofmetal backing 

1. 	 Protectionfrom damage during plates. 
handling and installation 2.2 Sound Attenuation Blankets - fit and 

2. 	 Avoidingfmpact. prohibitionof attachment requirements 
use of pry bar. 2.3 Gypsum Wallboard Appl1catlon and 

B. 	 Air infiltration limits for F1nJsh1ng 
weatherstripping. sealants. and A ASTM standards to be met 
acoustlcal caulking. B. Installationoffmperfect. damaged. 
1. 	 Appl1cation of sealant or damp boards prohibited 
2. 	 El1m1natlon of sealant voids C. Positioning oversupports. specified 

and surface bonding. face out. abutment of edges. etc. 
C. 	 Matching existing interior trim. D. Attachment at openings and 

2.3 	 Repair and Patching cutouts 
2.4 	 Protection and Cleaning E. Mounting of double layers 

A 	 Breakage protection and surface F. Sealing ofpertmeterand openings. 
cleaning treatment of expansion joints. 

B. 	 Removal and replacement of sound flanking paths. 
broken glass. G. Fastener spacing. 

C. 	 Cleanl1ness ofwork area. H. Preparation for finishing and 
2.5 	 Warranty decoration 

1. 	 Use ofjoint tape 
2. 	 Use ofjoint compound 

4.2.1.10 	 Gypsum Drywall 3. Treatmentofconcealeddrywall 
work 

1.0 	 General 2.4 Cleanup 
1.1 	 Work Included 2.5 Warranty 
1.2 	 Submittals 

A 	 Manufacturer's instructions to be 

provided to arehitect or engineer. 4.2.1.11 Painting 


B. 	 Product samples provided for 

approval 1.0 General 


1.3 	 Qual1ty Assurance 1.1 Work Included 

A Manufacturer's experience 1.2 Submittals 

B. 	 Fire-resistance raUng compliance 1.3 Qual1ty Assurance 
C. 	 Affidavit certlftcation suppl1ed by 1.4 Delivery. Storage. and Handl1ng 

manufacturer regarding material packaging and labeling 
compliance with specification 
requirements. 2.0 Execution 

1.4 	 Del1very. Storage. and Handl1ng 2.1 Inspectlon 
A 	 Packaging and labeling 2.2 Surface Preparatlon 

requirements A Cleaning and preparation 
B. 	 Storage and protection from procedures 

exposure B. Cleaning ferrous surfaces 
C. 	 Handl1ng to prevent damage to C. Cleaning galvan1zed surfaces 

edges. ends. and surfaces D. Spackling and preparation of 
dIywall 

2.0 	 Execution E. Filling cracks and preparing 
2.1 	 Installation of Metal Studs masonry walls 

A 	 Dfmensions. alignment. braCing. F. Miscellaneous surfaces 
spacing. and plumb. 2.3 Application 
1. 	 Placement. fastening. A. Confonntty with manufacturer's 

reinforcement. and anchoring instructions. 
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B. 	 Uniform coating of various 
swfaces. 

C. 	 PaJnting behind fixed and movable 

objects. 
D. 	 PaJnting inside ducts. 

E. 	 Painting back of access panels and 

hinged covers. 
F. 	 Finishing top, side, and bottom 

edges of doors. 
G. 	 Sanding 

H. 	 Swfaces which are shop-primed 

or touched up. 

I. 	 Matching existing color, texture 

and 	 coverage. 
2.4	 Cleanup and Protection 

A Work areas 
B. 	 Window glass and other paJnt

spattered swfaces 
C. 	 Cleaning and repairing damaged 

work of other trades 
D. 	 Restoring painted surfaces 

damaged by other trades 
2.5	 Extra Stock 

A Volume to be provided 
B. 	 Labeling

2.6 WaITanty 

4.2.1.12 Air Caldltialing, Heatilw arvl Ventaatloo 

1.0	 General 
1.1 	 Work Included 

A. 	 Services, equipment and materials 
to be provided 
1. 	 Providing fresh air ventl1ation 

capabll1ty . 
2. 	 Installation of fan, ductwork, 

and fresh air ventilation 
capabll1ty. 

3. 	 Installation of central forced-
air cooling. 

4. 	 Installation of central forced-
air heating and cooling system 

5. 	 Responsibll1ty for inspection 
and meeting HV AC goals. 

B. 	 Protection, replacement, and repair 
of adjacent areas. 

1.2 	 Submittals 
A. 	 Number of copies and content of 

required documentation 
B. 	 Content of shop drawings 
C. 	Required engineering calculations 

1.3 	 Quality Assurance 
A. 	 Experience of HV AC system 

manufacturer 
B. Requirements 	 for Affidavit 

certifying compliance with 

specifications
C. 	ComplJance with local building 

codes and energy conservation 
requirements. 

2.0	 E:x:ecution 
2.1 	 General - meeting applicable codes 

and ordinances 
2.2 	 Ductwork and Equipment 

A 	 Construction and erection in 
accordance with drawings 
1. 	 Exterior condensing unit 
2. 	 Cooling. heating. and 

ventilation system equipment 
3. 	 Ductwork 
4. 	 Thennostat 
5. 	 Electrkal work 
6. 	 Accessories (diffusers. 

vibration. and noise control 
elements. condenser pads. etc.) 

2.3 	 Central HVAC Systems 
A 	 Installation. location. and 

mounting
1. 	Ventilation in accordance with 

applicable local building codes 
2. 	 Modification of existing forced-

air system 
3. 	 New exterior wall penetrations 
4. 	 Thennostat compliance with 

applicable local building codes 
5. 	 Mounting and location of 

exterior condenser unit or heat 
pump

6. 	 Rain hood 
2.4	 Cleanup
2.5 Warranty 

4.2.1.13 Electrical 

1.0	 General 
1.1 	 Work Included 

A 	 Services, equipment and mater1aJs 
to be provided 
1. 	 Connection and control of air-

handling units 
2. 	 Supplementing the equipment 

provided by unit 
manufacturers 

3. 	 Installations and relocations 
required by drywall work 

4. 	 Low-voltage control wiring 
5. 	 Final test for operation 

B. 	 Protection and repair of adjacent 
surfaces and areas. 

C. 	Compliance with local buildIng 
codes. 
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2.0	 Executlon 
2.1 	 General- Ver1fIcatlon and upgrade of 

system capability
2.2 	 Wiring and Equipment 
2.3 	 Rekx:atlng Switches and Outlets 
2.4 	 Testing 
2.5 	 Cleanup 
2 . 6 	 Warranty 

4.2.2 Materfa1s D~on 

Clear. comprehensive deOn1tions m the 
materials used in the construction provide 
contractors with direction in how the work 18 to be 
performed. It enables them to respond more 
accurately to the bid request. The matel1al 
definitions are also a valuable toolforthe managers 
to use in evaluating contractors bid proposals. 
They form an Important part of the overall Plans 
and SpecJficatlons package. 

The contractor should submit data for 
approval which substantiates the compliaoce of 
the proposed materia1s with the specifications 
and plans. Submittals normally Include product 
catalog data. independent test laboratory reports. 
and other certified documentation. 

Acoustically sensitive material. such as 
windows and doors, must be approved by the 
acoustical consultant before the order is placed 
with the manufacturer. The order, once approved, 
will be based on detaUed architectural 
measurements from each dwelling. These Items 
must be custom fit to be effective. In addition, 
they must be inspected for correspondence to the 
approved submittals as soon as they are delivered 
to the work site. 

Sectlons 4.2.2.1 through 4.2.2.11 give an 
outline of the topics and details which must be 
addressed in defining the matel1a1s required to 
complete the work. Each of the major bu11d1ng 
elements and trades Is presented with the products 
broken down into components. This outline Is 
provided as a starting point and checklist for 
developing the matel1als definition part of the bid 
package. 

4.2.2.1 InsulatDt 

1.0	 General 
2.0	 Insulation 

2.1 	 Type of materials to be used. 

2.2	 Use of vapor barrier. 
2.3	 Method to be used to achieve specified 

R-value (Le.. thickness). 

4.2.2.2 Acoustla1l Caulking 

1.0	 General 
2.0	 Products - spedfies cc.npound composition 

4.2.2.3 Steel Acoust1cal Dcxxs 

1.0	 General 
2.0	 Products - spectfles acceptable ratings. 

dimensions. mounting. and other 
characteristics. 
2.1 	 Steel Acoustkal Doom 

A Composition and Construction 
B. 	 Specification of exterior use 
C. 	STC rating required 

2.2 Steel Acoustkal Door Frames 
A 	 Frame composition and 

construction 
B. 	 Compatibility with field-installed 

seals 
C. Anchoring and clips 
D. Threshold 

2.3 	 Seals and Weatherstripping 
A 1)rpe and performance of seals 
B. 	Type and performance of 

wea th erstr1 P P ing 
2.4 	 Finjsh Hardware - compatlbflity with 

door 
2.5 	 Vision Panels - construction and 

installatk>n 

4.2.2.4 W<Xx1 Acoustical I::ku"s 

1.0	 General 
2.0	 Products - specifies acceptable ratings, 

dimensions, mounting and other 
characteriStics. 
2.1 	 Wood Acoustkal Doors 

A Composition and constnlction 
B. 	Warranted for exterior use 
C. 	S1'C rating required of assembly 

2.2 	 Wood Acoust:k:a1 Door I')"ames 
A Composition and construction 
B. 	 Compatibility with field-installed 

seals 
C. Anchoring and attachment 
D. Threshold 

2.3 	 Seals and Weatherstripping 
A 	 Field-1nStallatlon sea1s and drop 

seal 
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B. 	Weatherstripping andtype 3. TherD1al barriers between 
perfonnance frames

2.4 FfnishHardware	 4. Fit within wall 
2.5	 Vision Panels C. Sash assemblies 

1. 	Joints and anchoring 
2. 	 Sealing and securing of sash 

4.2.2.5 Sliding Glass I::kXN"s comers 
3. 	 Interlocking of interior and 

1.0	 General exterior sashes when closed 
2.0	 Products - specifies the characteI1st1cs and 4. Removability for cleaning 

performance standards with whkh the 5. Prohibition of metal-to-metal 
materia1s and workmanship must comply. contact 
2.1 	 Sliding Glass Doors D. Configuration and characteristks 

A Construction and configuration of frame connections. functions. 
1. 	Tracking. connections. and 1. ThenI1al ban1er 

joints 2. Air and water Inftltration 
2. 	 Secondary door configuration 3. Shielding thermal barrier from 

2.2 	 Lumber TrIm exposure
2.3 	 Compliance with specifications and E. Glazing 

standards 1. Factory pre-glazing 
2.4	 Hardware - closing and locking devices 2. 	 Glazing channels 
2.5	 Weatherstripping 3. Tempering

A Composition and configuration F. Lockingmechanismsforremovable
B. 	 Sliding weatherstripping for sashes 

operable panels G. Insect screens 
C. 	Compliance with applicable AAMA 1. Dimensions and mesh 

standards 2. Removability
2.6	 Glass and G1azfng Materlals- reference H. Finish coatings
 

applicable standards 2.4 Window Performance
 
2.7	 Finishes A Documentation of window style and 

STC ratings 
B. 	Testing conditions 

4.2.2.6 Aluminum Acoustical Windows C. 	Compliance with appropriate 
standards (referencing standards 

1.0 General	 where indicated) 
2.0	 Products 1. Transmission Loss 

2.1 	 General Product Requirements requirements for each one-
A Configuration third octave band 
B. 	 Ease of cleaning and replacement. 2. Water resistance penetration 
C. 	 Identlfkation and STC labeling. performance

2.2 Product Material	 3. Air Inftltration perfomlance 
A 	 Type of material to be used in 4. Condensation resistance factor 

framing and fixtures. 5. Overall heat transfercoefIlcient 
B. 	 Screws and fasteners 6. Forced-entry resistance 
C. 	Hardware for fabrication and 7. Uniform load structural 

installation performance
D. Weatherstripping 
E. 	 Sealant and gasket materials 
F. 	 Window screen mesh 4.2.2.7 Glazing
G. Sealant performance 
H. 	Lumber trim 1.0 General.2.3 	 Window Construction 2.0 Products 
A 	 Construction design facilitating 2.1 Laminated Glass 

replacement or repair A Compliance with required 
B. 	 Joints. anchoring. and sealing thickness and STC ratings. 

1. 	 Frame sills - weep system. etc. B. 	 Color and construction 
2. 	 Locking mechanisms 2.2 Glazing Sealant 



4.2.2.8 Gypswn WaUboordandSoond-~tng 
Boord 

1.0	 General 
2.0	 Products 

2.1 	 Gypsum Wallboard-confonnityto the 
Drawings and to ASI'M or other 
standards. 

2.2 	 Sound-Deadening Board - reqUired 
dimensions, thickness 

2.3 	 Metal Studs- gauge and configuration 
2.4 	 TrIm Accessories - composition and 

configuration
2.5 	 Joint Treatment Materials - confonntty 

to ASTM or other standards, 
compliance with manufacturer's 
recOlmnendatiOns 
A Joint tape 
B. 	Joint compound 

2.6 	 Miscellaneous Materials 
A 	 Auxiliary materials meeting 

manufacturer's recommendation 
1. 	Wallboard screws' complJance 

to applkable ASI'M standards 
2. 	 Concealed acoustical sealant 

composition and performance 
3. 	 Exposed acoustical sealant 

composition and performance 
4. 	 Sound-attenuation blankets 

specifications and density 

4.2.2.9 Patnttng 

1.0	 General 
2.0	 Products 

2.1 	 Colors and F1nJshes 
2.2 	 Color PIgments 
2.3 	 PaInt Coordination - compatlbll1tywtth 

primer and other substrates. 
2.4 	 Matel1a1s 

A. 	Quality
1. SubsUtution of products of 

equivalent quality 
2. 	 Undercoat compatlbil1ty. use 

of thinners 
B. Paint 	 products considered 

acceptable
1. For exterior COIx:rete. stucco. 

and masomy. 
2. 	For exterior concrete masomy 

units 
3. 	 For exterior ferrous metals 
4. 	For exterior zinc-coated metals 

7. 	 For intel1or 7JIx:-coated metals. 

4.2.2.10 ArOx1d1tb1tng. HeatlIW. andVer!ttlatbt 

1.0	 General 
2.0	 Products 

2.1 	 Oil-Fired Split System Gas Furnace 
A IJst of acceptable manufacturers 
B. 	 Mounting and tnstallatlon 
C. 	 Cas1ng construction 
D. 	 Compressors 
E. 	 Coil construction 
F. 	 Indoor air fan - type and drive 
G. Heat 	 exchanger and burner 

construction and venting 
H. 	Cooling section controls and 

electric supply safety features 
I. 	 Gas train heating controls 
J. 	 Filters 
K. 	TherDlOStat and fan selection 

switch 
L. 	 Functioning and control of 

components provided by 
thennostat 

2.2 	 Split System. Cooltng
 
A AIr-cooled condenser
 
B. 	 Condenser coil 
C. 	Condenser fan and motor 
D. 	Compressors 
E. 	 Safety devices 
F. 	 Cas1ng 
G. LIquid line. suction line. and power 

supply
H. 	Mounting 
I. 	 RefI1gerant pip1ng 

2.3 	 AIr-Handling Unit 
A Type of air-handling unit required 
B. 	 Cooling coil assembly 
C. 	 Evaporator fan 
D. 	 Cas1ng
E. 	 Mounting and optional fan 

relocation 
F. 	 Filters 
G. Thermostat 

2.4 	 Split System. Heat Pump 
A IJst of approved manufacturers 
B. 	Assembly 
C. 	Condenser coil 
D. 	 Condenser fan and motor 
E. 	 Compressors 
F. 	 Safety devices 
G. Casing 
H. 	Uquld line. suction line. and power 

line5. 	For interior drywall 
I. 	 Mounting6. 	For Interior galvanized ferrous 
J. 	 RefI1gerant p1p1ng metals. 

4-20 

http:4.2.2.10


Indoor Heat Pump Air-Handling Unit 
A Type ofair-handling unit required 
B. 	 Cooling coil assembly 
C. 	 Evaporator 
D. 	 Casing 
E. 	 Mounting and optional fan 

relocation for vertical discharge 
F. 	 Heater electric servfce 
G. 	 Filters 
H. 	Thermostat 
I. 	 Refrigerant piping 

2.6 	 Ventllation System 
A Ust of approved manufacturers 
B. 	Air-handlingunitperfonnanceand 

vibration isolation 
C. 	 Duct connectors and vibration 

isolation 
D. 	Appearance 
E. 	 Filters and grtlles 
F. 	 Thermostat 
G. 	 Ratncap 

2.7 	 Noise and Vibration Control 
A Mechanical equipment 
B. 	 Sound rating of exterior-located 

heat pumps and condensing units 
C. 	 Vibration isolation of fans and 

compressors 
D. 	 Flexible ductwork connections 
E. 	 Design of air grtlles. diffusers. and 

registers 
F. 	 Noise levels for fans. ducts. and 

registers 
G. 	 Insertion loss around new 

penetrations of exterior walls 
2.8 	 Sheetmetal ductwork 
2.9 	 Flexible Ductwork 


A Fire hazard rating 

B. 	 Lengths supplied and galvantztng 

of ends 
C. 	 Insulation 
D. 	 Physical characteristics 

1. 	 Temperature range 
2. 	 Maximum working pressure 
3. 	 Bursting pressure 
4. 	 Maximum vacuum 
5. 	 Crush to failure pressure 
6. Bending radius 

Air Distribution System 
A Ust of approved manufacturers 
B. 	 Finish 

4.2.2.11 Electrical 

l.0 	 General 
2.0 	 Products 

2.1 	 General 
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A Compliance with codes 
1. 	 NBFU 
2. 	 NEMA 
3. 	 NEPA 
4. 	 U.L. 
5. 	 ANSI 
6. 	 .All local governing codes 

4.3 	 Advertising For Bids 

Afterthe plansand spectftcationsare flntshed. 
contractors are invited to submit competitive bids 
for the work. The package of bid documents 
usually includes the Adverttsement or Invitation 
to Bid. Instructions toBidders. the bid form. other 
sample bidding and contract forms. and the 
proposed Contract Documents Including any 
Addenda issued prior to receipt of bids. The 
ContractDocumentsproposedfor theWorkconsist 
of the Conditions of the Contract (General. 
Supplementary. and other Conditions). the 
Drawings. the Spectfications. and all Addenda 
issued prior to and all Modifications issued after 
execution of the Contract. 

Bid responses in otherhome sound insulation 
projects have shown that most contractors who 
are suited to the type of work involved are not 
experiencedwith some ofthe specialized products 
and selVices required. They may underestimate 
oroverestlmatethe detailedworkmanship involved 
in installing acoustical windows and doors. for 
example. Also. few contractors are famj)jar with 
the stringent bid documentation requirements for 
a project operating under a federal grant. For 
these reasons. a pre-bid conference with potential 
contractors is strongIyreconnnended. The briefing 
shouldcoverthebastcworkrequtrements. material 
spectfications. and contract compliance. and 
should include visits to the prospective dwellings. 
Naturally. all bidders should vtstt the sites as a 
group to mtnJmfze the intrusion on the 
homeowners. 

4.4 	 Contractor Selection and Approval 

Once bids have been received they must be 
analyzed carefully to ensure that the contractor 
has understood and responded to the project 
requirements and spectfications. Experience 
shows that the number of bids received is often 
smaller than anticipated due to some aspects of 
the project such as purchasing large quantities of 
specia1Jzed products and construction time 
constraints. 
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For most home insulation projects a General 
Contractorwill be chosen who will be responsible 
for obtaining and managing all ofthe subcontract 
trades involved. This sfmplifles organizing the 
construction phase and the coordination of the 
various tasks. If the project js too limited for a 
General Contractor, the organizing agency can 
execute contracts with the individual trade 
contractors. Thjs second approach wtll require 
that the funding agency provide the necessary 
constructionmanagement so that scheduling and 
performance are closely supervised. The trades 
involved are: 

1. 	 Carpentry - Installs drywall, windows, wood 
doors, sliding glass doors, vent bames, and 
wood trim. Thecarpenterusuallyinstalls the 
specialjzedacoustlcwindowsanddoors under 
the supeIV1sion of the manufacturer's local 
representative. 

2. 	Electrical. 
3. 	Insulation - Installs attic and underfloor 

insulation. 
4. 	Air Conditioning and Ventilation 
5. 	Fireplace Damper - This service can be 

provided by specialJsts in the trade. 
6. 	Painting 
7. 	Drapery and Window Coverings - Removes 

and reinstalls specialized window coverings. 

Because most contractors have limited 
experience with sound insulation work they often 
include a hJgh construction cost contingency on 
the actualworkrequ1red. ThJs jscommonpractice 
in the construction trades and ensures that the 
contractor realizes an adequate profit for the work 
undertaken. Typically, cost contingencies and 
profit combined represent about 30 percent of 
the total cost. 

Construction costs are also dependent on the 
level ofconstruction actMty in the community. A 
healthy market will always generate hJgher bids 
than if the market is depressed. 

Another possible source of disagreement 
between predicted costs and bid proposals js the 
differencebetweenstandardcost estlmatemethods 
and estimates based on experience gained from 
previous dwelling insulation projects. Generally, 
most contractors use construction cost data 
tabulated inMeans CODStructionCostsguidebook 
as the basisfor their estimates. Datacontained in 
these guidebooks are taken from actual 
construction projects and are broken down by 
work item and trade. Means guidebooks are a 
commonly accepted standard in the construction 
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indusby for determining project construction 
costs. 

Meanscostsgenerallydo not take into account 
the inherent inefficiencies (e.g., dealing with 
homeowners, cleaning up dally, missed 
appointments) ofresidential remodeling. There js 
also a COnsiderable cost increase, roughly 
10 percent, If the dwellings are spread apart and 
travel time between them is sfgniflcant. It js more 
accurate to base cost estimates on modifications 
ofMeans estimateswhich are basedonexperience 
with residential sound insulation programs. 

4.5 Schedu1lng 

A proposed construction schedule should be 
organized to make sure the tasks of the various 
construction trades are coordinated to mesh 
efficiently. The schedule must show the expected 
delivery times of specialty items such as acoustic 
windows and doors. These items typically require 
long delivery times - up to four months. The 
project manager should review the schedule for 
compatibility with prOject objectives and for 
minimum inconvenience to the homeowners. 

TImelysubmittals to localbuildingauthorities 
should be taken into consideration. Nonnally, the 
general contractor takes responsibllity for 
submitting copies of the plans and specifications 
and securing the required building permits from 
the local building department. 

Overall PrqJect Schedule 

There are a number of tasks to be scheduled 
(or considered) for the overall program. Table 4-3 
lJsts them in a general chronological order. The 
entries are self-explanatory. Many ofthem will be 
perfonned concurrently. Figure 4-4 shows these 
same items in the fonn of a flowchart with some 
entries grouped together if they are likely to be 
perfonned within the same timeframe. The 
flowchart entries are abbreviated, but the item 
numbers correspond to the table entries for easy 
reference. 

Several ofthe schedule items maynot apply to 
all projects, depending on the specific project 
structure and funding. For example, not every 
dwelling insulation project will involve a pllot 
study. Similarly, the schedule entries for FAA 
funding applications stages can be ignored IfFAA 
funds are not being used. 



Table 4-3
 

Chronological IJst of Project Schedule Items
 

1. Initial conceptual planning 
- identify possible funding sources 
- estimate total number of eligible homes 
- get list of acoustical consultants, architects, and mechaniCal/electrical engineers 
- attend informational seminars 

2. Pre-application to FAA 
3. Conduct housing survey 
4. Decide whether or not to do a pilot project 
5. Des1gn pilot, detenlline number of houses, funds available 
6. Apply to FAA for project approval and funding. 
7. Decide whether or not to use an outside consultants 
8. Put out RFP for consultant services 
9. Set up some sort of office and develop plans for office staff 

10. Hire (or acquire) office staff and hire consultant(s). 
11. Advertise program to the public 

- hold public meetings 
- get newspaper and 1V coverage 

12. Solicit participants (homeowners) 
13. Review applicants for dwelling insulation 
14. Select dwellings and alternates, and prioritize 
15. Inspect homes to see if acceptable for pilot study 
16. Perlonn noise measurements 
17. Pre-modification survey 
18. Determine sound insulation improvements required for each house. 
19. Prepare plans and specifications for each house 
20. Prepare work requirements and material definitions 
21. Develop overall project schedule 
22. Prepare bid package 
23. Submit bid package to local building department for review and approval 
24. Advertise for bids 
25. Pre-bid briefings and site visits 
26. Review bids and select winning contractor(s) 
27. Give project construction seminar to winning contractor 
28. Place order for spec1al1zed materials, if necessary 
29. Inspect delivered materials before installation 
30. Install modifications 
31. Inspect work during construction 
32. Post-mod1ftcation final inspection 
33. Post-mod1ftcation sound measurements 
34. Post-modification opinion SUIVey 
35. Assess program 
36. Plan for continuing program, if appropriate 
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1 . INmAL PLAN 

18. NR IMPROVEMENTS. 
Federal Yes 2. FAA PRE-APPLY 

19. PlANS & SPECSNo 

3. HOUSE SURVEY 
20. WORK REgTS 	 AND 

MA1ERIAL DEFlNmON 

4. Pn.or? I 5. DESIGN Pn.oT 
21. PROJECl'SCHEDUIE. 

No~ 

5. EsnMATE CO51'S	 22. Bm PACKAGE 
23. BUnDING DEPr. 
24. Bm ADVERI1SEMENf. 

Federal Yes 6. FAA APPLY Funds? 25. BRIEFINGS 

No 

26. 	 SELEcr CON1RACTOR.
/7. oursmE CONSULT? 27. 	 SEMINAR.
8. CONSULT RFP . 28. ORDER MA'IERIALS. 

~9. SET UP OFFICE. 

29. INSPEcr MATERIALS. 
30. 	CON5mUCT.10. HIRE STAFF. 31. 	INSPEcr CONSiRUCTN11. ADVERnSE. 

12. sollcrr HOMES 

32. 	 INSPECl10N (FINAL) 
33. 	MEASURE. 

113. REVIEW APPUCS. 

34. 	OPINION SURVEY. 
14. 	 SELECT HOMES. 
15. 	 INSPECT HOME.",. 

35. ASSESSMENT. 

16. MEASURE NOISE. 
17. OPINION SURVEY 

Figure 4-4. ~m Schedule F1owchart 
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Construction Schedule 

The flowchart in Figure 4-5 shows the six 
basic stages of modifying a dwell1ng. These 
stages are: 

• ordering, receiving and inspecting building 
elements; 

• pre-demolition; 
• demolition; 
• construction; 
• cleanup; and 
• post-construction. 

In order to minimize the length of time taken 
to finish the dwell1ng modJftcations, the work 
should not start until all the special-order items, 
such as acoustical windows and doors, are 
delivered, inspected, and approved. Past 
experience shows that, when construction 
commences on part of the work while waiting for 
these products, the project often gets interrupted 
and delayed for many weeks. This should be 
avoided whenever possible. 

The coordinated work ofa number ofdifferent 
building trades will be required to implement the 
full dwelling modJftcations package. These tasks 
need to be scheduled within the construction 
stage to facilitate effiCient work performance. The 
treatments which might be required in the 
modJftcation design include: 

• HVAC 
• attic/ceiling 
• roof 
• underfloor 
• windows 
• doors 
• exterior walls 
• interior walls 

Of these construction tasks there are only 
two - HVAC and interiorwall modifications - that 
should be given a partlcular place in the 
construction sequence. If the HVAC system 
modJftcations require changing or installing 
ductwork, this must be done before installing 
insulation or other attic treatments. It is best to 
schedule the HVAC work first in the construction 
schedule. 

Conversely, the interior wall modJftcations 
should be scheduled last. This is because the 
window and door openings cannot be framed and 
trimmed until the new windows and doors are in 

place. The final window and door interiortrtmcan 
be performed when the wall is finished. 

Other than these considerations, the order of 
the remaining construction tasks can be left up to 
the general contractor or scheduled according to 
constraints that are specific to the project in 
question. 

4.6 ConstructioD InspectioDs 

4.6.1 Work Superyision 

Supervising the construction phase of the 
project is important to the accomplishment ofthe 
program goals. The supervisor should monitor 
the soundproofing efforts closely to ensure that 
the modJftcations are being done in accordance 
with the plans and specifications and also to 
mintmize the intrusion on the homeowners. A 
technically knowledgeable project manager, the 
architect. or the acoustics consultant are the best 
choices for this assignment. 

The success of the sound insulation project 
depends on the correct execution of the specified 
modifications. Acoustically superior products, 
such as specialized windows and doors. must be 
installed properly ifthetrbenefits are tobe realized. 
The importance of this cannot be overstressed. 
Sbnilarly. secondary wall and ceiling treatments 
need to be applied exactly as instructed with 
proper resilient mounting and edge sealing in 
order to be fully effective. Since many contractors 
have little or no experience with these items and 
methods, supeIVision of the work in progress 
ensures proper work performance and avoids 
unnecessary delays. 

Cleaning up at the end of each day and 
m1n1mJzing the inconvenience to the residents 
should be given a high priority. Ifthe work crews 
are unaccustomed to working in occupied houses 
it may be necessary for the supervisor to remind 
them of the importance of this. The supervisor 
should also deal with unforeseen conditions as 
soon as they are discovered. The project manager 
and general contractorshould prenegotlate terms 
and conditions for handling the costs associated 
with unforeseen conditions requiring a change 
order to complete such work. As an example. 
wood framing around a window maybe rotted and 
need replacement to support the weight ofthe new 
acoustic window. This would have probably been 
an unforeseen condition when the general 
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INSPEcr SPECIAL-ORDER nEMS 

PRE-DEMOLmON -
REMOVE/MOVE FURNmJRE 

DEMOIJ110N
REMOVE EXISTING WINDOWS. 

DOORS. ETC. 

. 

r 1 
I 
I CONS1'RUcnON 
I 
I 
I 
I 
I 
I 

-j 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I r ~ 

I 
I 

CLEANUP
FINISHING AND CLEANUP, 

REMOVE DEBRIS. ETC. 

POST-CONSI'RUcnON -
FURNmJRE MOVING. 

REHANG DRAPES. ETC. 

Figure 4-5. Constnlctlon Schedule F1owcl1art. 
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contractorprepared hisbid. Thisw1llhelp shorten 
or eliminate delays that would further 
inconvenience homeowners and increase project 
costs as well. 

4.6.2 Inspections 

Inspection Tasks and Documentat1.on 

There are a number ofinspection tasks for the 
project management to be concerned with. 
Inspections are needed prior to starting the 
constructionphase. duringconstruction. and after 
the modifications are completed. The contractor 
should be responsible for meetJng local building 
code requirements and inspections are the 
responsibility of the local building department. 
Beyond this. regular field inspections and 
consistent documentation w1ll ensure quality 
control and uncover problems as they develop. 
The tasks involved include the following: 

• Review and process all submittals and shop 
drawings that are required by the 
Specifications. 

• 	Inspect allmaterialsbefore theyare installed 
to ensure that they comply with approved 
submittals. This is particularly important 
for specialty products such as acoustical 
windows and doors. 

• 	Inspect allworkcovered byshop drawings to 
ensure that it complies with approved shop 
drawings. 

• Observe all work in progress to verify that it 
meets the requirements and intent of the 
Contract Documents. 

• 	Issue a report to the General Contractor. in 
wrttJng. of any part of the work in progress 
that does not conform to approved 
submittals. shop drawings. or Contract 
Documents. 

• 	Prepare and issue to the General Contractor 
any clarification or interpretation of the 
Contract Documents. 

• 	Consider and evaluate the Contractors 
suggestions formodiflcations to the Contract 
Documents. 

• Take photographs of the work In progress 
and the completed project. 

• Review applications for payment to ensure 
that they agree with the work actually done 
and materials actually received. 

• Prepare punch lists- at the appropriate time 
for each unit. distribute the lists to the 
General Contractorfor execution. verify that 
punch list items are complete. and then 
certify the General Contractors flnalinvo1ce 
for payment. 

• Visually inspect each unit before expiration 
ofthe guarantee/warranty period and issue 
a report describing all elements that are 
found to be innon-conformance. the reasons 
for their non-conformance. and a 
determination of the causes. 

Obviously. conducting inspections is a 
sign1flcant part of the overall work effort. Such 
inspections are. however. vitally important to the 
success of the program and should not be 
neglected. A typical pilot study ofup to 50 homes 
requires a staff of two or three knowledgeable 
persons just to conduct ongoing inspections. 

Construction Phases 

The field inspector should allocate time 
amongtbe residences beingmodifled according to 
the major phases of construction and material 
inspection. namely: 

1. 	Inspection ofMaterials- before installation. 
2. 	Pre-Demolition - Removal/moving of 

furniture. etc. 
3. 	Demolition - Removal of ex1stJng windows. 

doors. etc .• and enlargement orreductionof 
openings to accept new elements. 

4. 	Construction-Installation ofnewelements. 
5. 	Cleanup - Ftnishing and cleanup. Removal 

of debris.etc. 
6. 	Post-Construction - Furniture moving. etc. 
7. 	Final Inspection and Punch IJst 

A Home Inspection Punch IJst is provided in 
Appendix C as an inspection aid. It consists 
of a detailed list of items to be checked 
concerning proper installation and operation 
of all modified items. 
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4.7	 Poet-Construct!on Noise Monitoring after the modifications are completed. One of the 
most Important uses of such a survey is as a 

After construction is completed. measUJ1ng beneficial community relations tool for 
the exterior and blterlor noise levels during a1reraft. documenting the success of the program and 
flyovers will Indicate the noise reduction eocouraging other homeowners to partkipate. 
improvement. All measurements should be 
conducted according to the methods descrtbed bl 
Section 2.4. If noise measurements were 
perfoTnled pl1or to the modifications. the post-
construction measurements should be conducted 
under the same conditions. Setup detaJls which 
need to be duplkated blclude: 

. The same houses should be remeasured.
 

. Weather conditions should be similar.
 

. The microphones should all be in the same
 

.There should be the same furniture 
places. 

in the
 
room.
 

. All windows and doors should be tightly
 
closed.
 

. Any noisy appliances such as refrigerators
 
and ticking clocks, which were disabled,
 
should be disabled again.
 

. A comparable number of fiigh t events should
 
be successfuUy recorded so there are similar
 
number of samples in the average noise
 
reduction calculation.
 

. Before and after measurements should
 
compare takeoffs to takeoffs and landings to
 
landings .
 

Post -modtfication measurements can Indicate 
which rooms received the most Improvement. 
whJch may point toward the effectiveness of specffic 
modJftcations. Assess thiS cautiously. however. 
since the cause-aDd-effect relationship may not 
be a simple one. 

4.8 Community Surveys 

Solidtlng the optn1ons of the residents who 
parttdpate in the sound Insulation project ~ a 
very effective means of assessing the success of 
the sound Insulation efforts. A pre-modification 
survey shows the problems people have with noise 
in their homes and a post -modJflcation survey 
Indkates how well they feel their problems have 
been addressed. Sample suIVey questionnaires 
have been provided in AppendJx F. Such surveys 
are easy to conduct and have proven worthwhile. 
The forms can be mailed to participants and the 
percentage of responses 19 generally high. Pre-
modification optn1ons can be collected anytime 
before construction begins. Post-modification 
responses should be solicited about three months 
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Preliminery Project Coat Estimetes

I. DWELLING MODIFICATIONS:

SUBTOTAL:

II. Contractor Contingency Mark-up III. Architectural/Engineering Design IV. Preparation and Review of Plans & Specifications V. Noise Measurements (pre and post-modification) VI. Avigat ion Easement Costs VI I. Proj ect Management Costs VIII. Permits, Fees, Insurance, Bonds, etc I X. Mi ace llaneous Cost s

TOTAL:
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Detailed DwelUng Unit Costs 
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--

Project: 
Address:Exterior Noise Level: 

Squere Foot Aree:. 
Description/Dwelling Type: 

to LIST OF MODIFICATIONS: 

Room Type Shld Criteria	 AdditnFil Element Description Cost 
NR Req'id 

Living	 Windows 
Room	 Doors
 

Wells
 
Ceiling
 

Dining	 Windows 
Room	 Doors
 

Wells
 
Ceiling
 

Kitchen	 Windows 
Doors 
Ceiling 

Bedroom Windows
 
#1 Wells
 

Ceiling
 

Bedroom Windows
 
.2 Wells
 

Ceiling
 

SUBTOTAl,.: 
VII. VI.II.IIV. I. BefflesElectricel Fees,I V. HVACContingency 	 etcInsuletion 	 SystemPermits,V I I I . M i sce 11 eneous. . . . . . . . . . . . . . . . . . . . . . 

IX. Subtotal from edditionel 	 sheetsTOTAL: 

COST PER SQUARE FOOT: 

R~I.~IL.ED DWELLING ~ COSTS =. Sheet 
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Q~IA1L.ED QW~bL.ING I2t:!lt CQ$T$ =. Sheet ~ 

Project: 

I. ~Q~I.l~~EQ LIST OF MODIFICATIONS: 

Room 	Type Shld Criteria Additn11 Element Description Coat 
NR Req1d 

SUBTOTAL: 

2 
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DETAILED DWELLING U~II ~QSTS=. §b~~.t ~ 

Project: 

II. 
III. 

Address 
Description: Type 

Exterior Cledding 
Roof 

Foundetion 
Squere Footege 

-
-
-
-
-

3 
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I 

CONSTRUCTION~ SUMMARY
 

DWELLING INVENTORY: 

Category Noise MatJls Labor Lebor Number Conting coatal I 
Zone per per Mult Dwell Mult 

1
 
2
 
3
 
4
 
5
 
6
 
7
 
8
 
9
 
0
 

1 1
 
1 2
 

~ 

1 :3
 
4
~
 
5
 

~ 6
 
It 7
 

8
 
9
 
:0
~ 

SUBTOTAL: 

I I . Demo 1 it i ~n. . . . . . . . . . . . . . . . . . . . . .
 
III. IV. Cleen-upEquipmen~V. Inspect i Qns. . . . . . . . . . . . . . . . . . . . . 

V I. I nsurenc.. . . . . . . . . . . . . . . . . . . . . . .
 
VII. Permits, Fees, etcVIII. Miscelleneous Costs 

TOTAL: 

Cost - +ffLabor x x Number x Gcontg
l \ per Dwell Mult ) 
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Non-Construction Costs 

~-9 



~ON-CONSTRUCT IJ,ON ~OSTS 

Cost per Number 
Item Dwell Dwells Cost 

1. Modificetion Designs: 65-70 dB
 

71-75 dB
 

76+ dB
 

2. 	 Prepare & Review Plans & Specs 

3.	 Prepere Bid Documents 

4.	 Pre-bid Con~erence Costs 

5. 	 Reel Estete Consultent 

6. 	 Architect/Engineer Consultant 

?	 Noise Meesurements 

8.	 Inspection Fees 

9.	 Relocation Expenses
 

Administrative Expenses
 

Avigetion Easements
 

12. Contingencies 

13. Insurence 

14. Bond Expenses 

1~. Miscelleneous Expenses 

TOTAL: 

1
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Total Project Costs 
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TOTAL. fBQJ'E~T COSTS 

I. 
II. 

III. 

Construction 
Non-Construction 
Miscelleneous 

Costs 
Costs 

TOTAL: 
COST PER DWELLING: 
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APPENDIX C 


Home Inspection Punch Ust 




HOMEOWNER: 

ADDRESS: 

INSPECTION DA TE(S):	 

1. 2. . -
(NOTE TO INSPECTOR: . 

******************************************************

INSPECTOR: 

3. 	 DATE REQUESTED: 

Before starting punch list review, delete all items not applicable to 
this project by checking "Nt Alt.) 

******** 

Home Inspecti<Xl p~ List 

I. ACOUSTICAL WINDOWS 
PART A YES NO N/A 

1. 	 Were all required primary acoustical windows installed? 
2. How many?
 

Primary _STC 45 _STC 40 _STC 35 _STC 30 _Other
 

3. 	 Have STC test reports and rating from a recognized acoustical laboratory
 
been provided for each window type?
 

4. 	Are units cleanly and properly installed? 
5. 	Are all cracks and screw holes caulked? 
6. 	 Is overall caulking job a clean one? 
7. 	 Is the gap between the secondary and primary frame correct? 
8. 	Are there weep holes at the bottom of the frame? 
9. 	Are weep holes clear? 

10. Do all units operate properly? 
11. Do all locks and latches operate properly? 
12. Is there proper clearance for operation of all units? 
13. Is glazing correct for required STC rating, location, or application? 
14. Is finish required color? 
15. Is metal work clear of any defects? 
16. Were all windows cleaned? 
17. Where non-glass glazing is used, has Owner received cleaning 

instructions and information? 
18. Have screens been provided where required? 
19. Have sills been lowered or window openings enlarged where required? 
20. Has all trim and sill work been replaced to match existing? 

PART B 
21. Other 

Explain any "NO" answers above 



******* ***..************************************************************************* 

II. DOORS
 
PART A YES NO N/A 

1. 	 Were all required doors installed? 
2. How many?
 

.STC( ) _STC( _STC() _Storm _Sliding Glass
 
3. 	 Have STC test reports and rating from a recognized acoustical laboratory
 

been provided for each door type?
 
4. 	Are units cleanly and properly installed with a good tight fit all around? 
5. 	Have new doors been installed with all hinges, seals, gaskets, thresholds, 

weatherstripping, etc., required to achieve required STC rating

and complete installation?
 

6. 	Do all doors operate properly? 
7. 	Do all locks, deadbolts operate properly? 
8. 	 Is there proper clearance for operation of all doors and parts without
 

binding or causing damage to adjacent surfaces?
 
9. 	Have door stops been installed where required? 

10. Is glazing correct for required STC rating, location, or application? 
11. Have existing doors been weatherstripped where required? 
12. Were all doors cleaned? 
13. Has all trim work been replaced to match existing? 
14. Have new doors been weatherproofed and painted? 
15. Are storm doors weathertight? 
16. Has closer, safety chain, and locking latch been installed on storm doors? 

PART B 

17. Other 

Explain any "NO" answers above 

Ill. WALLSAND CEILINGS PART A	 YES NO N/A 
1. Did Contractor request inspection of wall/ceiling components? 
2. 	Was gypsum drywall installation acceptable? 
3. 	Were all seams taped and wall perimeters caulked? 
4. 	 Is clearance between existing and new furred-out walls acceptable? 
5. 	 If not, were defects corrected and a second inspection completed
 

and accepted?
 
6. 	Were all switches, outlets, grilles, vents, lights, etc., relocated with
 

wall modification and are they operational?
 
7. 	 Is gypsum drywall painting acceptable? 
8. 	 Was surface redecorated in a similar manner and style to previous surface? 
9. 	 Was all trim, siding, etc., replaced or installed to match previous or
 

adjacent surfaces?
 
PART B 

10. Other 

Explain any "NO" answers above 



********************* 	 ~ ******************************** 

IV. INSULATION
 
PART A	 YES NO N/A 

1. Is all insulation required type, R-value, or thickness?
 
-Attic
 
- Crawlspace 
- Walls 
- Airducts 

2. 	 Is insulation installed per manufacturer's recommendations? 
3. 	For rolled insulation, is vapor barrier facing toward the heated living area? 
4. 	Are all recessed heat-producing fixtures baffled and clear? 
5. 	Are all soffit/ eave vents baffled and clear? (2Yz inches) 
6. 	Are all chimneys/flues baffled and clear? (3 inches) 
7. 	Are all ducts insulated properly? 
8. 	 Is ventilation in the attic adequate? 
9. Is the access hatch framed properly and does it fit tightly in place? 

PART B 
10. Other 

Explain any "NO" answers above 

********** 	 ************** *********** 

v. LOUVERS (ACOUSTICAL OR VENT) 
PART A YES NO N/A 

1. Do acoustic louvers meet minimum sound transmission loss requirements? 
2. 	Have louvers been recessed into exterior wall or installed so as to
 

avoid injury to persons or damage to the louver?
 
3. 	 Is color correct? 
4. 	Are all finishes undamaged? 
5. 	 Is required insect screening provided? 
6. All joints filled tightly with sealants and fillers? 

PART B 
7. Other 

Explain any "NO" answers above 



* . * . * . . *. . . . ************* * . * . . ************************************ 	 * *. * ***** * * * . * *. .. * *. . ** 

PART A 	 VI. FIREPLACE/CHIMNEY MODIFICATIONS YES NO N/A 

1. Was manual operable damper modified or new installed? 
2. Does damper close tightly against frame? 

PART B 
3. Other 

Explain any "NO" answers above 

*********************** ************* 	 ********** 

vu. KITCHEN EXHAUST VENTILA nON PART A	 YES NO N/A 

1. Was noise control duct added to existing kitchen ceiling fan? 
2. 	Was noise control baffle including insect screen added to existing
 

kitchen wall fan?
 
3. Does combustion air grille or duct draw true outside air? 

PART B 
4. 	 Other 

Explain any "NO" answers above 

********************* 	 ***********.******.1...*..*****.** ********** 
VllI. VENTILATION (NEW OR MODIFIED HV AC SYSTEM) YESPART A	 NO N/A 

1. Have all permits been acquired and installation been approved by
 
governing agencies?
 

2. 	Has equipment been installed properly, per approved shop or
 
diagrammatic sketches?
 

3. 	Have all ducts been insulated and sound reduction elements been
 
installed as required?
 

4. 	Has all patching of surfaces disturbed for installation of equipment
 
been completed?
 

5. 	Has fresh-air intake and exhaust been provided? 
6. 	Has damper been installed in fresh air duct intake and exhaust? 
7. 	Are exterior condensing units level and mounted on concrete pads? 
8. 	Has control system been modified to permit operation of fan
 

system(s) independent of heating or cooling functions?
 
9. 	Have all the supply and return registers been installed in each room? 

10. Has vibration isolation been installed where required? 
11. Has perimeter of outside air intake and exhaust been caulked? 
12. Has drainage been provided for cooling coil condensation? 
13. Has system been tested and approved? 
14. Is air flow evident at each supply and return register?
15. For gas-fired furnaces, has the bottom plenum been sealed to 

minimize combustion by products entering the dwelling? 
(Applicable only to some manufacturers' products.) 



-- --

VIII. VENTILATION (Continued) 

PART B 
16. Other 

Explain any "NO" answers above 

****************** 	 ****************** 

IX. GENERALPART A	 YES NO N/A 

1. 	 Was the work area left clean and in good order? 
2. 	 Were demolition materials properly disposed? 
3. 	 Was work completed in a timely manner? 
4. 	 Was sponsor contacted to make progress inspections? 
5. 	 Has Owner been instructed on use of any new equipment or materials,
 

e.g., HV AC system, thermostats, windows, doors, etc.?
 
6. 	 Were all operation manuals and warranties left with the Owner?
 

HVAC system
 
Windows
 
Doors
 
Other
 

PART B 

COMMENTS: 

************ *.**************..~..***************************** 	 ***** 

Contractor must correct items listed in Part B of each item of work 
before requesting a second verification. 

*********** ************************************************************************ 

All discrepancies as indicated above have been corrected as of	 ,-.(date)'-

Contractor's Firm 

Contractor's Representative's Signature 
********************************************************** * .************************ 

Discrepancies have been corrected and work is accepted by 
on this day 	 . Please deliver completed copies of the following: 

1. Subcontractor/Supplier Disclosure Form (Contractor). 
2. 	Affidavit of Wages Paid (Contractor and Subcontractors). 
3. 	Other . 



APPENDIX D 


Housing Survey Form (Windshield Survey) 

10-1 




HOUSING INVENTORY WORKSHEET 

Clty:,.", 

Community: 

Street: 

",C, o,_c ObselVer: 

Ldn Zone: 

Side: 

< 60 

N 

65 

s 

70 

E 

75 

w 

Date: 

Type 
COUNr 

HOUSE 'lYPE: One Story: 
Two Stories: 

IS 
2S 

WALL: Alum. or Wood Siding: 
Brick Veneer: 

SD 
BR 

Three Stories: 
Split Level: 
Duplex (or row end) 
Row. Townhouse: 

3S 
SL 
DU 
TH 

Brick Veneer + Siding: 
Stucco: 
Block: 
Poured Concrete: 

BS 
ST 
BL 
CN 

ROOF: Vented Attic: 
Single Joist. Light: 
Single Joist. Heavy: 
Exposed Ceillng. Light: 

VA 
SJL 
SJH 
ECL 

WINDOW: Wood Frame: 
Alum. Frame: 
Jalousie: 
Casement: 

WD 
AL 
JA 
CA. 

FLOOR: Basement: BA SIZE: Small: OK 
Crawlspace: 
Concrete Slab: 

CR 
CO 

Medium: 
Large: 

lK 
2K 

STORMS: All: V CHIMNEY: Yes: ~ 
Some:
None: 

S 
-

No: 
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APPENDIX E 


Glossary of Acoustical Terminology 


Absorption eoemclent - The sound-absorbing 
ability ofa material. defined as the ratlo ofthe 
incident sound energy absorbed or otherwise 
not reflected by the material to the incident 
sound energy at the surface of the material. 
Unless otherwise spec1fted. a diffuse sound 
field is assumed. Values of absorption 
coefficient are a function of the frequency of 
the incident sound. The values of sound 
absorption coefficients usually range from 
about 0.01 (forhardsmooth surfaces) to about 
1.0 (for thick absorptive fiberglass). 

AcousticalTreatment-The applicatlonofdesJgn 
principles in architectural acoustics to reduce 
noise or vibration and to correct acoustical 
faults in spaces. 

Acoustics - The science of sound. including the 
generation. transmission. and effects ofsound 
waves. both audible and inaudible. 

Aerodynamic Noise - Noise generated in moving 
airbyturbulent flow conditions. Aerodynamic 
noise in a high-velocity HVAC system can be 
generated at abrupt turns. dampers. flow 
constrictions. and room diffusers. 

Airbome Sound - Sound radiated initially into 
and transmitted through air rather than 
through solidsorthe structure ofthe building. 

Ambient Noise Level- The level of noise that is 
all-encompassing within a given environment 
forwhich a stngle sourcecannotbedetennined. 
It is usually a composite ofsounds from many 
and varied sources near to and far from the 
receiver. 

American National Standards Institute (ANSn 
- A voluntary federation of organizations 
concernedwith developing standards covering 
a broad spectrum of topics. 

American Society of Heating, Refrigeration, 
and Air-Conditioning Engineers, Inc. 
(ASHRAE)-A professional organization which 
identifies and publishes specifications and 
standard practices relating to all aspects of 
heating. ventilation. refrigeration. and air 
conditiOning. 

American Society for Testing and Materlals 
(ASTM) - An organization which develops and 
publishes recommended practices and 
standards for a broad range of testing and 
material properties issues. 

Architectural Acoustics - The science of sound. 
includingitsproduction. transmission. control. 
and effects within buildings. 

ArlthmeticAverage Sound Pressure Level-The 
sumofa seriesofsound pressure levels divided 
by the number of levels included in the sum. 

Attenuation - The reduction of the energy or 
amplitude of a sound source. 

A-WeightedSoundLevel-Aquantity. indecibels. 
read from a standard sound level meter with 
A-weighting cireuitry. The A-weighting scale 
discriminates against the lower frequencies 
below 1000 hertz according to a relationship 
approximating the auditory sensitivity of the 
human ear. The A-weighted sound level is 
approxJmatelyrelatedtothe relative "noisiness" 
or -annoyance" of many common sounds. 

Background Noise - Ambient noise from all 
sources unrelated to a particular sound that 
is the object of interest. Background noise 
may include airborne. structurebome. and 
instrument noise. 

Balanced Design - A noise control design in 
which all1mportant noise paths transmit the 
same amount of acoustic energy into the 
space.with the sumofthese path contributions 
resulting in an acceptable noise level. 

Bulldlng Officials and Code AdmInistrators 
Intemational, Inc. (BOCA) - A non-profit 
service organization which administers and 
enforces building design and construction 
codes in order to protect public safety. health. 
and welfare. 

Coincidence - When the wavelength of the 
incidence soundwave projected onto a window. 
wall. door. orother architectural construction 
matches the bending wavelength of the 
partition or panel resulting in a decrease in 
the transmission loss at that frequency. 

Composite Sound Transmission Loss - A 
measure of a complex built construction's 
assembly to reduce sound passing through it. 
A complex assembly contains two or more 
elements which exhibit different individual 
soundtransmissionloss properties. Expressed 
in decibels. it is 10 times the logarithm to the 
base 10 of the reciprocal of the sum of the 
soundtransmissioncoetncients of thebuilding 
elements. Unless otherwise specified. the 
sound fields on both sides ofthe complexbuilt 
construction are assumed to be diffuse. 

CrItical Frequency - Lowest frequency where 
coincidence occurs. Critlca1frequencyis raised 
for thinner and less stiff surfaces exposed to 
the sound field. 
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Dampen - To cause a loss or dissipation of the 
oscillatory or vibrational energy of an 
acoustical. electrical. or mechanical system. 

Day-Night Averaae Sound Leftl (DNL or LJ 
The day-night average sound level is ameasure 
of the annual average noise environment over 
a 24-hour day. It is the 24-hour energy
averaged A-weighted sound level with a 10 dB 
penalty applied to the nighttime levels which 
occur between 10:00 p.m. to 7:00 a.m. 

Decibel (dB) - The term used to identify 10 times 
the common logarithm of two Uke quantities 
proportional to power. such assound poweror 
sound pressure squared. commonly used to 
define the level produced by a sound source. 

Design CrIteria - Design goals used in acoustical 
and noise control design ofbuildings. Design 
criteria are usually stated as maximum 
allowable noise levels permitted inside 
buUdingsoras noise reductionvalues required 
for certain types of buUdings or room 
occupancies. 

Diffraction - AbUity of a sound to bend or pass 
aroundabarrierorobstructlon. Low-frequency 
sounds can diffract around obstacles more 
easily than high-frequency sounds because of 
their longer wavelength. 

Diffuse Sound Field - A sound field due to the 
presence of many reflected waves in a room. 
arising from repeated reflections of sound 
from the various room surfaces in numerous 
directions. which results in constant sound 
level at different pOSitions within the sound 
field. 

Direct Sound - Sound which is transmitted from 
a source to a receiver in the shortest possible 
time relative to other sound paths with no 
reflections from room surfaces. 

DNL - See Day-Night Average Sound Level. 
Echo - Reflected sound which is loud enough and 

received long enough after the direct sound to 
be heard as a distinct entity from the source. 

Energy-Averaged Sound Preuare Level - Ten 
times the common logarithm of the arithmetic 
average of the squared pressure ratios from 
which the individual levels were derived. 

Environmental Noise - Unwanted sound from 
various outdoorsourceswhich produce noise. 
Environmental noise sources include aircraft. 
cars. trucks. buses. raUways. industrialplants. 
construction activities. etc. 

Equivalent Sound Level (Leq) - The level of a 
constant sound which. in the given situation 
and time period. has the same average sound 
energy as does a time-varying sound. 
Spec1fically, equivalent sound level is the 
energy-averaged sound pressure level of the 
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individual A-weighted sound pressure levels 
occurring during the time interval. The time 
interval over which the measurement is taken 
should always be specified. 

Field Sound TraDamlaalon Clau (FSTe) - A 
single-number rating derived from measured 
values offield transmissionloss inaccordance 
with ASTM Classification E413, -Deter
mination of Sound Transmission Class". It 
provides an estimate ofthe performance ofthe 
bunt construction against sounds of speech. 
radio. television, etc. 

Field Transmission Lo88 (FTL) - The radio. 
expressed on the decibel scale. ofthe airborne 
sound power incident onthebuiltconstruction 
to the sound power transmitted by the buUt 
construction and radiated on the other side. 

Flanking Transmission- Transmission ofsound 
from the source to a receiver by a path other 
than that under consideration. 

Free Sound Field - A sound field free from the 
effects of boundaries or in which the effects of 
boundaries are negligible over the frequency 
range of interest. 

Frequency-Thenumberofoscillationspersecond 
completed by a vibrating object. 

Hertz - The unit used to designate frequency. 
Specifically. the number ofcycles per second. 

Impulse Noise - Noise ofshort duration (typically 
less than one second) with abrupt onset and 
rapid decay. Impulsenoise ischaracterist1cally 
associated with such sources as explosions. 
impacts. discharge of fireanns. sonic 
booms. etc. 

IDtemationai Electrotechnlcal Commission 
(lEe) - An organization comprised ofnational 
committeesfrommembercountries. concerned 
with standards for electrical technology. 

InternationalOrganization forStandardlzation 
(ISO- An organizationwhich is responsible for 
developing worldwide technological standards. 
except for electrical technology (see IEC). 

Loudness-The attribute ofan auditorysensation. 
in terms of which sounds may be ordered on 
a scale extending from soft to loud. Loudness 
depends primarily uponthe sound pressure of 
the source. but it also depends upon the 
frequency and wave form of the source. 

Masking - The abUity of one sound to inhibit the 
perception ofanother sound. Also. the use of 
an unobtrusive background noise to cover 
some other specific intruding sound. 

Noise - Any sound which is undesirable because 
it interferes with speech and hearing. or is 
intense enough to damage hearing. or is 
otherwise annoying. 

Noise Contours - Continuous lines ofequal noise 



level usually drawn around a noise source. 
The lines are generally drawn In 5-decibel 
increments so that they resemble elevation 
contours found in topographk maps except 
that they represent contours of equal noise 
level. Noise contours are generally used In 
depicting the noise exposure around airports, 
highways, and Industrtal plants. 

Noise Criterion (NC) C1II'ft8 - Any of several 
versions (NC. NCA, PNC. RC) of criteria used 
forratingthe acceptabilityofcontinuous Indoor 
noise levels. such as produced by HVAC 
systems. 

Noise Ezp08ure - The cumulative acoustic 
stimulation reaching the ear of a person over 
a specified period of time (e.g.. a work shift. a 
day, a working life. or a lifetime). 

Noise Isolation C.... (mC) - A single-number 
rating derived from the measured values of 
noise reduction. as though theywere values of 
transmJss10n loss. In accordance with .ASTM 
ClassificationE413. -Determination ofSound 
TransmissionClass". Itprovidesan evaluation 
of the sound isolation between two enclosed 
spaces that are acoustkally connected by one 
or more paths. 

Noise Reduction (NR)-The numeriCal difference. 
In decibels, of the average sound pressure 
levels In two adjacent areas or rooms. A 
measurement of noise reduction combines 
the effect ofthe transmission lossperformance 
of the buih construction separating the two 
areas or rooms, plus the effect of acoustic 
absorption present In the receiving room. 

Noise Reduction Coemclent (NRC) - The 
artthmetk average of the sound absorption 
coefficients of a material at 250. 500. 1000. 
and 2000 Hz. 

Normallze4 Level Difference - Difference In 
decibels between sound levels In rooms on 
opposite sides of a built construction whkh 
has been corrected for a standard amount of 
absorptionrepresentat1ve ofnonnalfurnished 
conditions In the receiving room. 

Octave - The Interval between two sound 
frequencies having a ratio of 2. 

Octave Band - A frequency range whkh is one 
octave wide. Standard octave bands are 
designed by their center frequency. 

Octave Band Center Jl'requency- The geometric 
meanofthe upper andlower frequencies ofthe 
octave. Standard octave band center fre
quencies In the audible range are 3l.5. 63. 
125.250.500. 1000.2000.4000. 8000. and 
16.000 hertz. 

PInk Nolae - Noise with a continuous frequency 
spectrum and with equal power per constant 

percentage bandwidth. For example. equal 
power In any one-third octave band. 

Recelver-The listenerormeasurtng mkrophone 
which detects the sound transmitted by the 
source. 

Recelvm, Room - In architectural acoustical 
measurements. the room In whkh the sound 
transmtttedfromthe sourceroomismeasured. 

ReOecte4 Sound - Reflected sound In a room is 
that sound whkh has undergone one or more 
reflections from room surfacesprtorto arrMng 
at the location of a receiver. 

Resoaaace - The natural vibration of an area of 
material at a partkular frequency as a result 
of excitation by a sound at that frequency. 

Reverberant Sound Level-The level ofthe sum 
of all of the sound energy within the room 
which has undergone many reflections from 
the surfaces In the room. 

Reverberation - The persistence of sound In an 
enclosed space. as a result of multiple reflec
tions. after the sound source has stopped. 

Reverberation TIme - The time In seconds taken 
forthe soundpressure level (or soundlntens1ty) 
to decrease to one-m1l11onth (60 dB) of its 
steady-state value when the source of sound 
is suddenly Interrupted. 

ShleldlDg - The sound level reduction at various 
elevations of the building due to the relative 
orientation of the elevations to the sound 
source. 

SocIetyofAutomotive Engmeen (SAE)- Issues 
reportsand standardsconcerntng a wide range 
of topics on the design and operation of auto
mobiles. engines. aircraft. spacecraft. and 
construction, and agrtcultural eqUipment. 

Sound Absorption - The conversion of Incident 
acoustk energy to heat or another fonn of 
energywithinthe structure ofsound-absorbing 
materials. 

Sound Ezpoeure Level (SEL) - A time-Integrated 
metriC (i.e .• continuouslysummedover a time 
period) whkh quantifies the total energyInthe 
A-weighted sound level measured during a 
transient noise event. The time period for this 
measurement is generally taken to be that 
between the moments when the A-weighted 
sound level is 10 dB below the maximum 
(i.e.• the 100dB-down points). 

Sound IDsu1ation - Reducing the sound level 
inside a building through the installation of 
specific building construction materials. and 
component assemblies which provide 
increased noise reduction charactertstks. 

Sound Isolation - A quantity usually expressed 
tndecibelswhich defines the amount ofsound 
reduction between a sound source and a 
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receiver: the reduction in level or intensity of 
unwanted noise through spec1ftc building 
component selection and construction 
techniques. 

Sound Power Level - A measure in decibels of 
the rate at which sound energy radiates from 
a sound source. Specifically, It is the total 
energypersecondproducedbyasoundsource, 
and expressed in decibels, equal to 10 times 
the logarithm to the base 10 of the ratio of 
the power ofa sound to the reference power of 
10-11 watts. 

Sound Preuve Level-A measure in decibels of 
the magnitude of the sound. Spec1flcally, 
the soundpressure levelofa sound, indecibels, 
is 10 times the logarithm to the base 10 of 
the ratio ofthe squared pressure ofthis sound 
to the squared reference pressure. The 
reference pressure is usually taken to be 
20 micropascals. 

Sound Transmission CIaaa (STC) - A stngle
number rating derived from measured values 
oftransm1sslonloss,inaccordancewithASfM 
Class1f1cation E413, -Detenntnation ofSound 
TransmissionClass". Itprovidesanevaluation 
of the sound-isolating properties of built 
construction against sounds ofspeech, radio, 
television, etc. 

Sound Transmlaalon eoemclent - The fraction 
of the airborne sound power incident on the 
built construction to that transmitted by the 
built construction and radiated on the other 
side. 

Sound Transmission LoB. (TL) - A measure of a 
built construction's ability to reduce sound 
passing through It. Expressed in decibels, it 
is 10 times the logarithm to the base 10 of the 
reciprocalofthe soundtransmtsstoncoefBcient 
of the building component. Unless otherwise 
specified, the sound fields on both sides ofthe 
built construction are assumed to be d1ffuse. 

Source - The object w1tlch generates the sound. 
Source Room - In architectural acoustical meas

urements, the room that contains the noise 
source or sources. 

SpectralCbaracterlatlcs-Thefrequencycontent 
of the noise produced by the source. 

Structurebome Sound - Sound energy trans
mitted through a solid medium such as the 
building structure. 

ThermallDsuiation - A material or assembly of 
materials used pr1mar11yto provide resistance 
to heat flow. 

TL - See Sound Transmission Loss. 
UDlfled BqUdlD, Code (UBC) - A comprehensive 

building code published by the international 
Conference of Building Officials covering the 

fire, life, and structural safety aspects of all 
buildings and related structures. 

Unit - A precisely specified quantity in tenns of 
which the magnitudes of other quantities of 
the same kind can be stated. 

Vibration Isolation-Areduction, attained bythe 
use ofa resilient coupling, interposedbetween 
the vibrating source and the mounting 
structure. 

Wavelength - The physical distance between 
identical points on successive waves. 

Weighting - An additive (or subtractive) factor by 
which the sound pressure level at certain 
frequencies in an acoustic measurement is 
increased (or reduced) in order for that 
measurement to be more representative of 
certain Simulated conditions. 

WhIte Noise - Noise with a continuous frequency 
spectrum and with equal power per unit 
bandwidth. For example, equal power in any 
band of 100 Hz width. 
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APPENDIX F 


Homeowner Questionnaire 




- -

Pre-Modlficatioo S..-vey 

Address: 

Respondent's Name: 

RenterResidential Status: (Check One)
 
Guest
 

Question
No. 

How many years have you lived at this address? years1. 

2. As of your last birthday, how old are you? 

Less than 20 years old 	 - 40 to .50 years old 

- .50 to 60 years old 20 to 30 years old 
More than 60 years old 30 to 40 years old 	 

3.	 How would you rate your health?
 

Very Good - Good- Fair Poor Very Poor
 

How much difficulty does aircraft noise cause you (inside your home) in terms of: 4. 
Very 	 Very
Much Much Some Little None 

Speech
Communication 
(Conversation):
 
Sleep Onset
 
(Falling Asleep):
 
Sleep Disturbance 
(Being A wakened): 

Concentration
 
(R eading,

Studying, etc.):
 

Relaxation:
 
Listening to TV
 
or Radio:
 
Telephone Use: 

Other (Please specify): 

FOR OFFICE USE ONLY
 

Date Sent: Date Returned: Dwelling No.
 



Pre-Modification Survey	 Page 2 

Question
No. 

5.	 Have you considered moving from your home because of aircraft noise?
 

Yes No
 

6.	 During the past five years, did you ever complain to BWI Airport or other officials 
about aircraft noise? 

Yes No 

7.	 How would you rate the present thermal insulation of your home:
 

Very Good- Good- Fair- Not Good- Very Poor
 

Please add any comments, criticisms, or advice you may have regarding this and 
future similar sound insulation projects: 

Thanks again. We will advise you of the statistical results of this opinion survey and 
of the acoustical results in your home. 

WYLE LABORATORIES 



P~-Modificatioo Survey 

Address:
 
Respondent's Name: 

Renter
Residential Status: (Check One) Homeowner 
Family Memb6 Guest 

Question
No. 

1. How many residents (including yourself) currently live at this address? 

2.	 Of the current residents, how many are?
 
.31 to 40 years old
 Less than .5 years old 
41 to 50 years old 6 to 12 years old == 
.51 to 60 years old 13 to 19 years old 

20 to 30 years old - Over 60 years old 

How many years have you lived at this address? years3. 

4.	 As of your last birthday, how old are you?
 
41 to 50 years old
 Less than 20 years old20 to 30 years old  51 to 60 years old 
Over 60 years old 31 to ".0 years old ::= 

.5.
 
Poor Very Poor 

Since sound insulation was applied to your home, how would you describe 6. the chan~es in the living environment (inside your home) in terms of: 

Much Slightly No 
Improved Improved Improved Chan~e Worse 

Speech Communication
 
(Conversation):
 
Sleep Onset
 
(Falling Asleep):
 
Sleep Disturbance
 
(Being A wakened):
 

Concentration
 
(Reading, Studying, etc.):
 

Relaxation:
 
Listening to TV or Radio:
 

Telephone Use:
 

Other (specify):
 

FOR OFFICE USE ONLY 

Date interviewed:	 Dwelling No. 
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Question 
No. 

7. For each major room in your home, how would you rate the aircraft noise intrusion? 

Much Slightly No 
Improved Improved Improved Chan~e ~ 

Living Room: 

Kitchen:
 
Bedroom in which ~ sleep:
 

Bedrooms used by others
 
in your household
 
(e.g., children):
 
Bedrooms not commonly used
 
(e.g., guest room):
 
Other (specify):
 

8.	 In your opinion, how much has the overall sound insulation of your home 
been improved as a result of changes to the following: 

Ventilation System: 

Much 
Improved Improved 

Slightly 
Improved 

No 
Chan~e 

Don't 
Know 

Doors: 

Windows: 

A ttic Insulation: 

Walls (if modified): 

Underfloor Vent 
Baffles (if modified): 

Chimney Damper 
(if modified): 

Kitchen &: Bathroom Vent 
Ducting (if modified): 

9. 

General Exterior
 
Appearance is:
 

General Interior
 
Appearance is:
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Question
 
No.
 

10. How would you rate the quality and appearance of each of the following specific 
. . .cnanges to your nome: 

Very
Good Good Fair Poor 

Very
Poor 

Windows: 

Doors: 

Walls: 

Ventilation: 

11.	 Is the ventilation system installed as part of the sound insulation: 

Adequate:- Inadequate:- No Opinion: 
No Ventilation Installed: 

How would you rate the present thermal insulation of your home: 

Very Good- Good- Fair- Poor- Very Poor 

If the sound insulation for your home had been limited to only four (4) rooms, which 
rooms would you have chosen and in what order of priority (e.g., 1st priority, 
Child's Bedroom; 2nd priority, Family Room/Den; 3rd priority, ~ Room, etc.) 

1st Priority: 

2nd Priority: 

3rd Priority: 

4th Priority: 

Do you think your home has increased in market value because of the sound insulation? 1.. 
Yes No Don't Know 

15. Now that your home has been sound insulated, would you consider moving because 
of aircraft noise? 

Yes No 

In retrospect, was installing the sound insulation a good idea or not? 16. 
Good Idea Can't Tell Yet 

Not a Good Idea No Opinion 
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Question
No. 

17.	 If sound insulation was made available to other homeowners in your immediate 
neighborhood, would you recommend it to your neighbors? 

Yes No 

16.	 With your knowledge, ~ of the work involved in sound-insulating your home and 
of the long-term changes to your living environment, which of the following options 
would you recommend for other homes (or for your home if you could start again): 

More Sound Less Sound Same As 
Insulation Insulation Installed 

Living Room 

Kitchen 

Bedroom (where ~ sleep) 

Other Bedrooms 
(where others in your home sleep) 

Other Rooms 
(Guest Room, Den, etc.) 
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Organizational Addresses 

Acoustical Society of America 
335 East 45th Street 
New York. NY 10017 

American National Standards Institute 
1430 Broadway 
New York. NY 10018 

American Society for Testing and Materials 
1916 Race Street 
Philadelphia. Pennsylvania 19103 

American Society of Heating. Refrigeration. and Air-
Conditioning Engtneers. Inc. 

345 East 47th Street 
New York. NY 10017 

Building OfIicials and Code Administrators International. Inc. 
17926 South Halstead Street 
Homewood. IL 60430 

International Conference of Building Officials 
5360 South Workman Mill Road 
Whittier. CA 90601 

International Electrotechnical Commission 
1-3. rue deVarembe 
CH-1211 Geneva 20 
Switzerland 

Noise Control Foundation 
P.O. Box 3469 
Poughkeepsie. NY 12603 

Society of Automotive Engineers 
400 Commonwealth Drive 
Warrendale. PA 15096 
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