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NOTE: This gui de specification covers the

requi renents for cleaning of HVAC systens, including
applicabl e industry standards, qualifications of

cl eani ng contractor, cleaning nethodol ogy, and
performance verification.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate information.

Rermove information and requirenents not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel conme and shoul d be
submitted as a Criteria Change Request (CCR.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

PART 1 GENERAL

1.1 REFERENCES

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also

SECTION 23 01 30.41 Page 3



use the Reference Wzard's Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 62. 1 (2010) Ventilation for Acceptable |ndoor
Air Quality

NATI ONAL Al R DUCT CLEANERS ASSCCI ATl ON ( NADCA)

ACR (2013) Standard for Assessnent, C eaning,
and Restoration of HVAC Systemns

NADCA HVAC I nspecti on Manual (2005) Procedures for Assessing the
O eanl i ness of Conmercial HVAC Systens

NORTH AMERI CAN | NSULATI ON MANUFACTURERS ASSOCI ATI ON ( NAI MA)

NAI VA AH112 (1993) deaning Fibrous @ ass or Lined
Sheet Metal Ducts

NAI MA AH122 (2006) d eaning Fi brous |nsul ated Duct
Systens - Recommended Practices

NAI VA AH127 (1999) Facts About the Inpact of Duct
Cl eaning on Internal Duct I|nsulation

SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATI ON
(SMACNA)

SIVACNA 1966 (2005) HVAC Duct Construction Standards
Metal and Flexible, 3rd Edition

U S. ARMY CORPS OF ENG NEERS ( USACE)

EM 385-1-1 (2014) Safety and Heal th Requirenents
Manual

U. S. ENVI RONVENTAL PROTECTI ON AGENCY ( EPA)

EPA 402- C-01-001 (2001) I AQ Building Education and
Assessnent Tool (I-BEAM

EPA 402-F-91-102 (1991) Building Air Quality: A Guide for
Bui I di ng Oamners and Facility Managers
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UNDERWRI TERS LABORATORI ES (UL)
UL 181 (2013; Reprint Apr 2017) UL Standard for
Saf ety Factory-Made Air Ducts and Air
Connectors
UL 181A (2013; Reprint Mar 2017) Standard for
Safety Closure Systens for Use with Rigid
Air Ducts
UL 181B (2013; Reprint Mar 2017) UL Standard for
Safety Cosure Systens for Use with
Fl exi ble Air Ducts and Air Connectors
1.2 DEFINITIONS
1.2.1 NADCA St andar ds
Performthe services specified here in accordance with the current
publ i shed standards of the National Air Duct C eaners Association (ACF and
NADCA HVAC | nspecti on Manual).

a. Al terms in this specification are defined as stated in the NADCA
Standards.

b. Foll ow NADCA St andards wi thout npdification or deviation.

1.3 SUBMITTALS

NOTE: Review Subnmittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Government
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the submttal
is sufficiently inmportant or conplex in context of

t he project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

An "S" following a subnmittal itemindicates that
the submittal is required for the Sustainability
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1.

1.

eNot ebook to fulfill federally mandat ed sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" subnittal
under the SD nunber that best describes the
subnmittal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.
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Governnment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval . ][information only. Wen used, a designation following the "G
designation identifies the office that will review the submttal for the
Government.] Submittals with an "S" are for inclusion in the
Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnittals

Record of Existing Conditions[; (¢, | 111

Coordination Plan[; C[, [ 111

NADCA Firnf; C[, [ 111

NADCA Team Assistants[; ¢, | 111

NADCA Air System Cl eani ng Specialist (ASCS)[; ([, | 111

NADCA Supervi sor Qualifications[; C[, | 111

Records of Experience in the Field of HVAC System Cl eaning[; ¢,
(|

NADCA Work Execution Schedule[; ¢, [___ 111
SD- 03 Product Data
Safety Data Sheets (SDS)[; ¢, [___ 111
SD- 06 Test Reports
Testing Procedures Sumary[; C[, [__ 11]
Gavimetric Analysis[; ¢, [___ 111
Post-Project Report[; ¢, [___ 111
4 QUALI TY CONTROL
4.1 NADCA Firm
Submit information certifying that the NADCA firmis a first tier
subcontractor who is not affiliated with any other conpany participating in

work on this contract, including furnishing equipnment. Further, submt the
following, for the firm to Contracting Oficer for approval:
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1

a. Independent NADCA firm

NADCA Firm  NADCA registration nunber and expiration date of current
certification;

NADCA Supervi sor Qualifications: Nanme and copy of NADCA supervisor
certificate and expiration date of current certification

NADCA Air System O eaning Specialist (ASCS): Name and docurent ed
evidence that the teamfield | eader has satisfactorily perforned
full-tinme supervision of HVAC cleaning work in the field for not |ess
than 3 years inmediately preceding this contract's bid opening date.

NADCA Team Assi stants: Nanes and docunented evi dence that each field
techni ci an has satisfactorily assisted a NADCA teamfield | eader in
performance of HVAC cleaning work in the field for not |ess than one
year inmmedi ately preceding this contract's bid opening date.

Current Certificates: Ensure registrations and certifications are
current, and valid for the duration of this contract. Renew
Certifications which expire prior to conpletion of the HVAC cl eani ng
work, in atinely manner so that there is no lapse in registration or
certification. NADCA agency or NADCA team personnel without a current
registration or current certification are not to perform HVAC cl eani ng
work on this contract.

b. TAB Team Menbers: NADCA team approved to acconplish work on this
contract are full-tine enployees of the NADCA firm No other personne
is allowed to do HVAC cl eaning work on this contract.

c. Replacerment of NADCA Team Members: Repl acenment of nenbers may occur if
each new nenber conplies with the applicable personnel qualifications
and each is approved by the Contracting O ficer

4.2 Experience

Submit records of experience in the field of HVAC system cl eaning. Bids
will only be considered fromfirns which are regularly engaged in HVAC
system mai nt enance with an enphasis on HVAC system cl eani ng and
decontamination.

. 4.3 Equi pnent, Materials and Labor

Possess and furnish all necessary equi pnent, materials and |l abor to
adequately performthe specified services and conply with the applicable
provi sions of NADCA General Specifications for the C eaning of Conmercia
HVAC Systens and ASHRAE 62. 1

a. Assure that all enployees have received safety equi pment training,
nedi cal surveillance prograns, individual health protection neasures,
and manufacturer's product and Safety Data Sheets (SDS) as required for
the work by the U S. Cccupational Safety and Health Adm nistration, and
as described by this specification. For work perfornmed in countries
outside of the U S. A, conply with applicable national safety codes and
standards.

b. Mintain a copy of all current SDS docunentati on and safety
certifications at the site at all tinmes, as well as conply with al
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other site docunentation requirenments of applicable OSHA progranms and
this specification.

c. Subnit all Safety Data Sheets (SDS) for all chenical products proposed
used in the cleaning process, including all VOC ratings.

[1.4.4 Licensing
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NOTE: If specific state or territorial |icensing
requirenents are specified in Division 00, delete
the foll owi ng paragraph.

*% *% *% *% *% *% *% *% *%%

Provi de proof of maintaining the proper license(s), if any, as required to
do work in[__ ][the state of [___ ]1. Conmply with all Federal, State
and local rules, regulations, and |icensing requirenents.

11.4.5 Health And Safety

1.4.5.1 Saf ety Standards

1

Conply with all applicable Federal, State, and | ocal requirenents for
protecting the safety of the contractors' enployees, building occupants,
and the environnment. In particular, follow all applicable standards of the
Cccupational Safety and Health Adninistration (OSHA) when working in
accordance with this specification[, and EM 385-1-1].

.4.5.2 Cccupant Safety

Enpl oy no processes or materials in such a manner that introduce additional
hazards into occupi ed spaces.

.4.5.3 Di sposal of Debris

Di spose of all debris renoved fromthe HVAC Systemin accordance with
appl i cabl e Federal, State and |ocal requirenents.

.5 PRQJIECT/ SI TE CONDI Tl ONS

.5.1 Mechani cal Drawi ngs

ot ai n one copy of the follow ng docunents:
a. Project drawings and specifications
b. Approved construction revisions pertaining to the HVAC system

c. Any existing indoor air quality (I AQ assessnments or environnental
reports prepared for the facility.

Submit a NADCA Work Execution Schedule to the Contracting Officer within
[10] [ ] working days of the contract award.

.5.2 Site Conditions
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Note: Modify the follow ng paragraph to succinctly
and specifically define those systens and conponents
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requiring cleaning.
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The HVAC systemincludes any interior surface of the facility's air
distribution systemfor conditioned spaces and/or occupi ed zones. This
includes the entire heating, air-conditioning and ventilation system from
the points where the air enters the systemto the points where the air is
di scharged fromthe system The return air grilles, return air ducts
(except ceiling plenunms and nechanical room) to the air handling unit

(AHU), the interior surfaces of the AHU, m xing box, coil conpartnent,
condensate drain pans, hunmidifiers and dehum difiers, supply air ducts,
fans, fan housing, fan bl ades, air wash systens, spray elimnators, turning
vanes, filters, filter housings, reheat coils, and supply diffusers are al
consi dered part of the HVAC system The HVAC system may al so include ot her
components such as dedi cated exhaust and ventilati on conponents and maeke-up
air systens.

PART 2 PRODUCTS
Not Used
PART 3 EXECUTI ON

Performthe services specified here in accordance with the current
publ i shed standards of the National Air Duct C eaners Association (ACF and
NADCA HVAC | nspecti on Manual ).

a. Al terns in this specification have their neaning defined as stated in
t he NADCA St andards.

b. Follow NADCA Standards with no nodifications or deviations being
all omed. Renpve visible surface contanminants and deposits fromw thin
the HVAC systemin strict accordance with these specifications.

3.1 PREPARATION
3.1.1 HVAC System | nspections And Site Preparations
3.1.1.1 HVAC System Eval uati on

Prior to the comencenent of any cleaning work, performa visual inspection
of the HVAC systemin the presence of the Contracting Oficer to determ ne
appropriate nmethods, tools, and equipnent required to satisfactorily
complete this project. Notify the Contracting O ficer [ 1[10] days
prior to the planned inspection.

Docunent damaged system conponents found during the inspection and submt
to the Contracting O ficer, clearly |abeled "Record of Existing Conditions."

3.1.1.2 Site Eval uation and Preparations
Conduct a site evaluation, and establish a specific, coordination plan

whi ch details how each area of the building is protected during the various
phases of the project.

SECTI ON 23 01 30.41 Page 9



.2  APPLICATION
2.1 General HVAC System Cl eani ng Requirenents
.2.1.1 Containment

Col I ect debris renoved during cleaning and take precautions to ensure that
debris is not otherw se dispersed outside the HVAC system during the
cl eani ng process.

.2.1.2 Particul ate Coll ection

Where the Particul ate Collection Equi pnent (PCE) is exhausting inside the
bui I ding, use HEPA filtration with 99.97 percent collection efficiency for
0.3-micron size (or greater). Wen the PCE is exhausting outside the
bui I di ng, undertake mechani cal cleaning operations only with PCE, including
adequate filtration to contain debris renoved fromthe HVAC system \Wen
the PCE is exhausting outside the building, take precautions to | ocate the
equi pnent down wind and away fromall air intakes and other points of entry
into the building.

.2.1.3 Control ling Odors

Take all reasonable nmeasures to control offensive odors and/or m st vapors
during the cleaning process.

.2.1.4  Conponent C eaning

Enpl oy cl eani ng nmet hods such that all HVAC system conponents are Visibly
Clean as defined in applicable standards. Upon conpletion, return al
conponents to those settings recorded just prior to cleaning operations.

.2.1.5 Ai r-Vol ume Control Devices

Mark the position of danpers and any air-directional nechanical devices
i nside the HVAC system prior to cleaning and, upon conpletion, restore to
their marked position.

.2.1.6 Servi ce Qpeni ngs

Utilize service openings, as required for proper cleaning, at various

poi nts of the HVAC system for physical and nechanical entry, and
inspection. Uilize the existing service openings already installed in the
HVAC syst em where possi bl e.

Create other openings where needed, created and reseal ed i n conformance
with NADCA Standard 05. Place closures so they do not significantly

hi nder, restrict, alter the air-flow within the system or conpronise the
structural integrity of the system Properly insulate closures to prevent
heat | oss/gain or condensation on surfaces within the system Conform
construction techniques used in the creation of openings to requirenments of
applicable building and fire codes, and applicabl e NFPA, SMACNA and NADCA
Standards. Cutting service openings into flexible duct is not permtted.

Di sconnect flexible duct at the ends as needed for proper cleaning and
inspection.

Reseal rigid fiber glass ductboard duct systenms in accordance with NAI MA

recommended practices; NAIMA AHL112, NAI MA AH122, and NAI MA AH127. Only
cl osure techni ques which conply with UL 181, UL 181A, or UL 181B are
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suitable for fiber glass duct system cl osures.

Clearly mark all service openings, capable of being re-opened for future
i nspection or remediation, and report their location in project report
documents.

.2.1.7 Ceiling Sections (Tile)

Carefully renove and reinstall ceiling sections to gain access to HVAC
systens during the cleaning process. Replace any damaged ceiling sections
caused by the renoval at no cost to the Governnent.

.2.1.8 Air Distribution Devices (Registers, Gilles and D ffusers)
Clean all air distribution devices.
.2.1.9 Air Handling Units, Terminal Units, Blowers and Exhaust Fans

Ensure that supply, return, and exhaust fans and bl owers are thoroughly

cl eaned. Areas for cleaning include blowers, fan housings, plenuns (except
ceiling supply and return plenuns), scrolls, blades, or vanes, shafts,
baffl es, danpers and drive assenblies. Renove all visible surface

contam nati on deposits in accordance with NADCA St andards.

a. Cean all air handling unit (AHU) internal surfaces, conponents and
condensate coll ectors and drains.

b. Assure that a suitable operative drainage systemis in place prior to
begi nni ng wash down procedures.

c. Cean all coils and rel ated conponents, including evaporator fins.
.2.1.10 Duct Systens

a. Create service openings in the systemas necessary in order to
accommodat e cl eani ng of otherw se i naccessible areas.

b. Mechanically clean all duct systems to renmove all visible contam nants,
such that the systens are capable of passi ng NADCA C eani ng
Verification Testings Standards.

. 2.2 Mechani cal C eani ng Met hodol ogy
.2.2.1 Source Renoval C eani ng Met hods

Cl ean the HVAC system usi ng Source Renpval mechanical cl eani ng net hods
designed to extract contanminants fromw thin the HVAC system and safely
renove contam nants fromthe facility. Select Source Renpval nethods which
will render the HVAC System Visibly Cean and capabl e of passi ng NADCA

cl eaning verification nethods Standards and ot her specified standards and
tests, in accordance with all general requirenents. Use no cleaning

met hod, or conbination of methods, which could potentially damage
conmponents of the HVAC system or negatively alter the integrity of the
system.

I ncorporate the use of vacuum collection devices that are operated
continuously during cleaning for all nethods used. Connect a vacuum device
to the downstream end of the section being cleaned through a predetermn ned
openi ng. Use a vacuum col |l ection device of sufficient power to render al
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areas being cl eaned under negative pressure, such that contai nment of
debris and the protection of the indoor environment is assured.

Equi p all vacuum devi ces exhausting air inside the building, including
hand- hel d vacuuns and wet-vacuuns, with HEPA filters (m nimumefficiency).

Equi p all vacuum devi ces exhausting air outside the facility with
Particulate Collection including adequate filtration to contain Debris
renoved fromthe HVAC system in a manner that does not allow contam nants
to re-enter the facility. Release of debris outdoors which violates any
out door environmental standards, codes or regulations is not allowed.

Al'l met hods require nechanical agitation devices to dislodge debris adhered
to interior HVAC system surfaces, such that debris may be safely conveyed
to vacuum col |l ecti on devices. Acceptable nethods include those which will
not potentially damage the integrity of the ductwork, nor damage porous
surface materials such as liners inside the ductwork or system conponents.

.2.2.2 Met hods of C eaning Fibrous d ass Insul ated Conmponents

Thoroughly clean glass [thermal] [acoustical] insulation elenments present
in any equi prent or ductwork w th HEPA vacuumi ng equi pnent. Cean while
the HVAC systemis under constant negative pressure, and not permtted to
get wet in accordance with applicable NADCA and NAI MA standards and
recommendations.

Do not use cl eaning nmethods that cause damage to fibrous gl ass conponents
or renders the system capabl e of passing C eaning Verification Tests NADCA
Standards.

.2.2.3 Damaged Fi brous d ass Materi al

If there is any evidence of danmmge, deterioration, delamnation, friable
material, nold or fungus growth, or npisture such that fibrous gl ass

mat eri al s cannot be restored by cleaning or resurfacing with an acceptable
insulation repair coating, identify themto the Contracting Oficer for
replacement.

When requested or specified, renedi ate exposed damaged insulation in air
handl ers and/ or ductwork requiring replacenent.

.2.2. 4 Repl acenent Materi al

If replacenent of fiber glass materials is required, conformall materials
to applicable industry codes and standards, including those of UL and
SMACNA 1966.

Repl acement of damaged insulation is not covered by this specification
.2.2.5 Cl eaning of Coils

Use any cl eani ng met hod whi ch renders the coil visibly clean and capabl e of
passi ng NADCA Coil Ceaning Verification Standards. Coil drain pans are
subj ect to Non-Porous Surfaces Ceaning Verification. Miintain operability
of the drain for the condensate at all times. Do not danage, displace

i nhibit heat transfer, or cause erosion of the coil surface or fins, and
conformto coil manufacturer recommendati ons when avail able. Thoroughly
rinse coils with clean water to renove any | atent residues.
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3.2.2.6 Antim crobial Agents and Coati ngs

Only apply antim crobial agents if active fungal growh is reasonably
suspected, or where unacceptable | evels of fungal contanination have been
verified through testing.

Perform application of any antim crobial agents used to control the growth
of fungal or bacteriological contam nants after the renoval of surface
deposits and debris.

Use only antimicrobial agents registered by the U S. Environnenta
Protecti on Agency (EPA 402-F-91-102)( EPA 402-C-01-001) specifically for use
wi thin HVAC system

Apply antimnicrobial agents in strict accordance with nmanufacturer's
instructions.

Use only antimcrobial coating products, for both porous and non-porous
surfaces, which are EPA registered, water soluble solutions with supporting
efficacy data and SDS records.

Apply antinicrobial coatings according to manufacturer's instructions.
Spray coatings directly onto interior ductwork surfaces, rather than "fog"
downstream onto surfaces. Achieve a continuous filmon the surface treated
by the coating application, and apply in strict accordance with

manuf acturer's minimumnill age surface application rate standards for
effectiveness.

3.3 FI ELD QUALI TY CONTROL
3.3.1 CLEANLI NESS VERI FI CATI ON
3.3.1.1 General

Verification of HVAC Systemcl eanliness is determ ned after nechanica

cl eaning and before the application of any treatnent or introduction of any
treatnment-rel ated substance to the HVAC system including antimcrobia
agents and coati ngs.

3.3.1.2 Vi sual | nspection

Visually inspect the HVAC systemto ensure that no visible contam nants are
present.

If no contami nants are evident through visual inspection, consider the HVAC
system cl ean; however, further verification of the system cleanliness
through gravinetric or wipe testing analysis testing nay be requested at
the discretion of the Contracting Oficer

If visible contami nants are evident through visual inspection, re-clean
those portions of the system where contani nants are visible, and subject to
re-inspection for cleanliness.

[3.3.1.3 Gravinetric Analysis
At the expense of the Contractor , test sections of the HVAC system for
cl eanl i ness using the NADCA Vacuum Test (gravinetric analysis) as specified

in applicable NADCA Standards. Ensure levels of debris collected are equa
to or less than acceptable |evels defined in applicable NADCA Standards.
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If gravinetric analysis deternmines that |evels of debris are equal to or
| ower than those |levels specified, the systemis considered clean and to
have passed cl eanliness verification.

If gravinetric analysis deternmnes that | evels of debris exceed those
specified in applicabl e NADCA standards, the systemw ||l not be considered
cl ean, and re-cleaning of those sections of the systemwhich failed
cleanliness verification will be required at the expense of the HVAC system
cl eani ng contractor.

Perform cl eanliness verification inmedi ately after nmechanical cleaning and
before the HVAC systemis restored to nornal operation.

13.3.1.4 Verification of Coil C eaning

Cleaning is to restore the coil pressure drop to within 10 percent of the

pressure drop neasured when the coil was first installed. |If the original
pressure drop is not known, the coil will be considered clean only if the
coil is free of foreign matter and chemical residue, based on a thorough

vi sual inspection (see NADCA HVAC | nspection Manual Standards).
. 3.2 Post - Proj ect Report

At the conclusion of the project, provide a Testing Procedures Summary and
Post - Proj ect Report indicating the follow ng:

a. Success of the cleaning project, as verified through visual inspection
[and][or] gravinetric anal ysis.

b. Areas of the systemfound to be damaged and/or in need of repair.

-- End of Section --
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