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OWPS 101

Section

State of Ohio ADMINISTRATION
@ Weatherization Program Subject

Standards Effective Date

EFFECTIVE DATE 101

All weatherization measures performed or completed by the measures
grantees on or after the date specified in the cover letter to  101-1.1
these standards shall comply with these standards.

All dwelling units completed after the effective date shall completed units
comply with these standards. 101-1.2

OWPS 101 03-06-96 Page 1 of 1






OWPS 102

ADMINISTRATION

_ Section
State of Ohio
@ Weatherization Program  -see
Standards

Scope

SCOPE 102

For the purpose of these standards, the term grantee applies
to all HWAP providers, whether direct grantee or delegate.

The standards shall apply to all weatherization and/or health
and safety measures completed by grantees provided any
cost of the retrofit is paid for, in part or in full, by the Ohio
Department of Development, Office of Energy Efficiency
(ODOD/OEE) for the Home Weatherization Assistance
Program (HWAP).

The grantee is required to comply with every provision of the
standards, unless a waiver of full or partial compliance is
granted in writing by the ODOD/OEE.

The waiver processisintended to document and substantiate
the factual and/or legal basis for routine or continuous
noncompliance with the provision(s) of these standards. The
waiver processis intended to notify ODOD/OEE, in advance,
that the grantee cannot comply with the provisions of the
standards.

Grantees will ensure that delegate agencies and
subcontractors will comply in every way with these standards,

unless a written waiver of full or partial complianceis granted
by ODOD/OEE.

Specific provisions of the standards subsequently amended
or rescinded by administrative, legislative or judicial action
shall not negate the force and effect of the remaining provisions
of the standards.

grantee
102-1

all measures
102-2

all provisions
102-3

waiver
102-3.1

delegates and
subcontractors
102-3.2

amendments/
recissions
102-4

OWPS 102 09-08-00
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OWPS 103

Section

State of Ohio ADMINISTRATION
@ Weatherization Program

Subject

Standards Enforcement

ENFORCEMENT 103

Costs associated with weatherization measures paid for by
the grantee, delegate agencies or subcontractors on or after
the effective date of these standards, but which donot conform

tosuch applicable standards, are considered disallowed costs
by the ODOD/OEE.

Continued grantee inability or refusal to comply with
applicable standards are grounds for the ODOD/OEE to
suspend, terminate, or otherwise apply special condition(s) to
the grantee’s agreement to provide HWAP services.

disallowed costs
103-1

noncompliance
103-2

OWPS 103 03-06-96
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OWPS 104

ADMINISTRATION

_ Section
State of Ohio
@ Weatherization Program oo
Standards

Changes to the Standards

AMENDMENTS 104

The standards may be amended to reflect changes in state
and federal regulations, state-of-the-art technology, wisdom
of energy efficiency in existing buildings, and for clarification
or corrections. Changes can be prompted by a necessity or as
aresult of regularly scheduled amendment proposal reviews
by allinterested parties. The amendment processis explained
in Section 105.

Amendmentsthat donot substantially change theinstallation
of weatherization measures or program policy may be
instituted by the ODOD/OEE and shall become effective as
directed in writing by the ODOD/OEE.

Amendments and/or revisions that propose substantial
change to the installation of weatherization materials or to
program policy shall be open to grantee review and comment
for a period of not less than thirty (30) calendar days. Thisis
to be consistent with section 105-3.1.

Amendments and/or revisions shall become effective
immediately under the following conditions:

State or Federal law or regulations changes mandate
immediate implementation; or

The ODOD/OEE determines that an emergency situation
exists (such as a potential threat to life, limb or personal
property) and that the proposed amendment and/or revision
1s necessary for the protection of the health and welfare of
Ohio’s citizens.

changes
104-1

nonsubstantial
changes
104-2

substantial changes
104-3

immediately effective
changes
104-4

legal/regulatory
mandates
104-4.1

emergency situations
104-4.2
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OWPS 105

] Section
State of Ohio ADMINISTRATION
Weatherization Program TR
Standards l Amendment Proposal/Review/
Adoption Cycle

REVIEW/ADOPTION CYCLE 105

Amendment proposals for substantial change require being
open to grantee review and comment (see Section 104)
therefore a regular cycle of amendment proposal, proposal
review/discussion, hearing and approval shall be followed to
implement changes to the WPS.

During every third program year (2006, 2009, 2012...), the
ODOD/OEE will collect proposed amendments to the WPS.
All interested parties will be allowed to submit proposals.
The proposal shall provide:

a. The existing standard and all related appendices that are
proposed to be changed;

b. A supporting statement, including any referenced studies
or data; and

c¢. The proposed amendment and all proposed changes to
assoclated appendices.

During the year following the collection of amendments
(2007,2010,2013...),the ODOD/OEE will compile all proposed
amendments along with supporting documentation and will
make the compilation available to all interested parties for
review for a period of thirty (30) calendar days.

Challenges to the proposed amendments will be accepted in
writing and will be heard on a date set by ODOD/OEE. All
proposals and challenges will be heard by the Policy Advisory
Committee (PAC) established by the ODOD/OEE (or a sub-
committee designated by the PAC). This sub-committee will
determine changes and submit proposed text for final
consideration to the HWAP Network, the PAC, and any
interested parties for a thirty (30) calendar day review of all
proposed changes.

regular cycle
105-1

even numbered years
105-2.1

proposed amendments
105-2.2

odd numbered years
105-3.1

challenges
105-3.2

OWPS 105 04-03-06

Page 1 of 2



ADMINISTRATION—Review/Adoption Cycle OWPS 105

Policy Advisory If the PAC elects to appoint a sub-committee, that sub-
Committee (PAC) committee, in collaboration with the ODOD/OEE, will present
105-3.3 the proposed, final changes to the WPS to the full PAC. The

full PAC will have thirty (30) calendar days to review the
proposed, finalized changes and any challenges, prior to
deciding whether to accept or reject the changes.

effective date Amendments shall become effective as directed in writing by
105-4 the ODOD/OEE.

OWPS 105 04-03-06 Page 2 of 2



OWPS 106

ADMINISTRATION

) Section
State of Ohio
@ Weatherization Program  gpes
Standards

Prioritization
Standards

PRIORITIZATION 106

Grantees are required to apply weatherization measures
that have been prioritized based on cost-effectiveness.

Authorized providers shall install measures funded by the
Universal Service Fund (USF) based upon the USF building
prioritization list and the USF required measures list, as
1dentified and developed by the ODOD.

Grantees shall determine the cost-effectiveness of HWAP-
funded weatherization measures based upon the required
measures list for each building type, as identified and
developed by the ODOD/OEE, unless any of the situations
described in 106-2.1 and exist. If the building meets the
definition of a High-Rise/Multi-Family Building (4 or more
stories above grade, or centrally-heated buildings with 5 or
more units), reference WPS Administration Section 900.

Specific retrofits may not be performed without first
determining that the Savings-to-Investment Ratio (SIR) of
the retrofit is equal to or greater than 1 (one) as determined
by the NEAT in the following situations:

Any instance where the following optional measures will be
added:

storm windows

intermittent ignition devices
burner replacements

clock thermostats

vent dampers

Any instance where additional insulation will be added to an
attic with existing insulation equal to or greater than R-19.

Any instance where a furnace will be replaced for efficiency
Improvements.

prioritization
106-1

USF measures
106-1.1

HWAP measures
106-1.2

NEAT
106-2.1

optional measures
106-2.1a

existing insulation
106-2.1b

furnace replaced for
inefficiency
106-2.1c

OWPS 106 09-08-00
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OWPS 106 ADMINISTRATION—Prioritization Standards

additional repairs Any instance when material costs for additional repairs
exceed $150 assoclated with a specific retrofit exceed $150.

106-2.1d

MHEA (RESERVED)

106-2.2

Page 2 of 2 OWPS 106 09-08-00



OWPS 107

Section

Subject

State of Ohio ADMINISTRATION
@ Weatherization Program

Standards Cost-Effectiveness

COST EFFECTIVENESS 107

Grantees will make every effort to direct HWAP resources
towards weatherizing the greatest number of dwelling units.

Grantees will make every effort tolimit the nature and extent
of the HWAP investment in a dwelling unit to only those
measures that are critical to the efficiency of the structure
and their effect on the health and safety of the occupants.

Grantees will ensure that weatherization measures resulting
in the greatest energy SIR will be completed as frequently as
possible.

Grantees will ensure that the cost of the weatherization
materials and application techniques are as low as possible
while achieving results consistent with the standards.

greatest number of
units
107-1

limit investment
107-2

greatest SIR
107-2.1

lowest cost
107-2.2
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OWPS 108

Section

Subject

State of Ohio ADMINISTRATION
@ Weatherization Program

Standards Weatherization Work

WEATHERIZATION WORK 108

Grantees will ensure that all weatherization work on a
dwelling unit is based upon proven energy conservation/
efficiency principles that are accepted and incorporated into
the WPS.

Grantees will make every effort to limit weatherization work
on a dwelling unit to those measures which significantly
improve the energy efficiency of the structure.

Grantees will make every effort to base the nature and extent
of weatherization upon the accepted use of diagnostic
equipment.

Grantees will perform only air leakage sealing work that
significantly reduces air leakage rates. Air sealing work
shall be directed by blower door diagnostics at every
opportunity.

Grantees will make every effort to thoroughly insulate attics,
sidewalls and floors over non-conditioned spaces whenever
possible.

sound principles
108-1

limit work
108-2

diagnostic equipment
108-2.1

limit air leakage work
108-2.2

thorough insulation
108-2.3
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OWPS 109

Section

State of Ohio ADMINISTRATION
@ Weatherization Program

Subject

Standards Weatherization Related Repairs

WEATHERIZATION RELATED REPAIRS 109

Grantees will ensure that repairs made to a dwelling unit and
its mechanical systems are critical to the health and safety of
the occupants and the effectiveness of significant
weatherization measures.

Weatherization related repairsin excess of $150.00 in material
costs shall be tested for cost effectiveness by including the
repairin the cost of the proposed retrofit and then performing
NEAT. Only those retrofits determined to have an SIR equal
toor greaterthan 1 (one), including repair costs, are allowable.

Grantees will make every effort to avoid replacing repairable
structural or mechanical systems or components of a dwelling
unit.

critical repairs
109-1.1

$150 repair limit|ygaT

109-1.2

repair rather than
replace
109-1.3

OWPS 109 07-07-00
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OWPS 110

1]

Weatherization Program

State of Ohio

Standards

Section
ADMINISTRATION

Subject
Work Quality

WORK QUALITY 110

Grantees will complete weatherization measuresandrepairs  professional work
in a professional manner.

110-1

OWPS 110

03-06-96
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OWPS 111

ADMINISTRATION

) Section
State of Ohio
@ Weatherization Program Subject
Standards

Completed Unit

COMPLETED UNIT 111

The definition and description of a completed unit applies in
the case of all units weatherized in whole or in part with
HWAP funds unless a waiver has been granted by the
ODOD/OEE.

The following list of procedures, retrofits and documentation
must be accounted for (consistent with sections 106 and 112)
before a dwelling unit can be reported as complete:

All dwelling units shall have received an initial inspection/
estimate by certified personnel,;

Note: Non-Grantee personnel may conduct a complete
inspection/estimation provided it complies with the
procedures and requirements of these standards. Prior
written approval from ODOD/OEE is required when
non-grantee personnel conduct or complete initial
inspections/estimates. Tothe greatest extent practical,
grantees shall seek and use information collected and
documented by other energy conservation/efficiency
programs.

Initial inspections/estimates shall be documented with a
complete

a. Data Collection Form; or
b. printout of the NEAT audit results; or

c. alternate energy audit form approved by DOE/ODOD/
OEE;

All dwelling units shall have received the applicable required
weatherization measures in accordance with the approved
energy audit procedure, all applicable program regulations
and policies, and these standards;

applicability
111-1

required procedures,
retrofits
111-2

initial inspection
111-2.1

documentation
111-2.2

measures
111-3

OWPS 111 09-08-00
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OWPS 111

ADMINISTRATION—Completed Unit

final inspection
required
1114

documentation
111-4.1

final inspection
ensures
111-4.2

file documentation
111-5

All dwelling units shall have received a final inspection by
grantee personnel.

Final inspections shall be documented with the signature of
the inspector and the date of the inspection on the Building
Weatherization Report (BWR).

Final inspections shall ensure the following:

a. All materials reported on the BWR and listed on the
composite sheet, or other ODOD/OEE approved inspection/
work order forms, are present on the dwelling units.

b. All weatherization measures performed or completed are
safe and effective.

c. All weatherization measures identified by the approved
energy audit procedure that are required and allowed by
applicable program requirements have been accounted for or
completed.

d. The customer/homeowner/authorized agent acknowledges
and documents that all weatherization measures have been
completed. Grantees shall not seek or gain customer/
homeowner/authorized agent sign-off on the BWR before the
unit passes final inspection.

e. All applicable final diagnostic tests have been performed
prior to, or as a part of, the final inspection.

All dwelling units and multifamily buildings shall have
complete client file documentation. Refer to HWAP Policies
and Procedures Manual, VolumeII, C.1 for file documentation
requirements.

Page 2 of 2
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OWPS 112

ADMINISTRATION

) Section
State of Ohio
@ Weatherization Program  ggpes
Standards

Completion Standards

COMPLETION STANDARDS 112

Grantees shall apply weatherization measures per the
documented energy audit procedure until:

All weatherization measuresidentified by the audit procedure
that are required and allowed by applicable program
requirements are performed or completed; or

Any applicable dollar expenditure limit is reached; or

All weatherization measures unable to be performed or
completed due to pre-existing health, safety, or technical
reasons are accounted for and clarified with documentation
in the client file.

Grantees shall not remove, replace, or duplicate effective pre-
existing weatherization measures which meet the
requirements under the appropriate section of the standards.

Grantees shall not avoid completing the necessary range of
required weatherization measures by “documenting away” a
measure. The grantee shall never seek or gain a signed
release from the customer to deliberately avoid a
weatherization measure or procedure.

If a customer agent refuses to allow a required weatherization
measure to be performed or completed, the grantee shall
determine if safe, effective and meaningful weatherization
services can still be provided. In any case, customer refusal
and the date of refusal must be documented in the client file.

If, while the unitis in progress, the eligibility of the household
changes so that the household is no longer eligible, complete
only the weatherization measures in progress to secure the
property from possible damage. Do not begin new
weatherization measures. The reason for, and date of, the
household’s ineligibility must be documented in the client
file.

apply measures
112-1

all measures done
112-1.1

dollar limit reached
112-1.2

measures accounted
for
112-1.3

no removal/
duplication
112-2

no "documenting
away"
112-3

customer refusal
112-3.1

eligibility changes
112-4

OWPS 112 04-03-06
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OWPS 112

ADMINISTRATION—Completion Standards

denial of services
112-5

written determination
112-5.1

information to
customer
112-5.2

reapplication
112-5.3

other resources
112-5.4

codes and regulations
112-6

If grantee personnel determine that conditions exist which
make safe, effective and meaningful weatherization services
1mpossible to perform, the grantee may deny services to the
household until such time that the conditions are remedied.
In this event, the grantee must:

Make a written determination of exactly what repairs or
changes must be made to allow weatherization to continue;

Provide the customer with the list of repairs/changes along
with a Grantee Denial of Services Form and copy of the
Agency Appeals Procedure;

Makethe customer aware that when the repairs are completed,
the customer may request that weatherization resume under
the original application. Income update procedures could,
however, be necessary if the date of denial and the date of
reapplication are separated by more than one year; and

By virtue of its advocacy role for low-income persons, make a
good faith effort to secure other resources on the customer’s
behalf to complete any repairs.

Grantees shall comply with all applicable state and local
building codes and regulations.

Page 2 of 2
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OWPS 113

Section

Subject

State of Ohio ADMINISTRATION
@ Weatherization Program

Standards Training and Technical Assistance

TRAINING AND TECHNICAL ASSISTANCE 113

Grantees will ensure that employees and contractors have
accesstoappropriate information and training thatis provided
by the ODOD in support of the HWAP.

Grantees will ensure that employees and contractors will
seek appropriate training and, when necessary, attend
training as required by the ODOD.

Grantees will ensure that knowledge and skills gained from
training will be applied to the operation of the HWAP.

Grantees will ensure that employees and contractors, as
weatherization professionals, will seek and use training and
technical assistance in order to stay current with up-to-date
weatherization knowledge and skills.

Employees and contractors are required to complete the
updates or training courses following the schedule listed
here: Inspector Refresher every 3 years, and Heating
Technician Refresher every 3 years.

All heating contractors must be either state-certified or
locally-certified by an equivalent state test, or have completed
the Furnace Maintenance and Repair or Combustion for
Heating Contractors course from the Ohio Weatherization
Training Center (OWTC).

All weatherization contractors must have blower door
training and must follow the WPS for pressure diagnostics
testing (worst case draft, pressure pan, room-to-room pressure
testing, and series leakage (zone) testing).

access to training
113-1

obtain training
113-2

apply training
113-3

continuing education
113-4

contractor training
requirements
113-5

OWPS 113 04-03-06
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OWPS 114

ADMINISTRATION

) Section
State of Ohio
@ Weatherization Program  sgpeet
Standards

Health and Safety

INTRODUCTION 114-1.1

The purpose of this section is to identify Health and Safety
requirements.

OSHA REQUIREMENTS 114-1.2

Grantees shall comply with Occupational Safety and Health
Administration (OSHA) requirements for all activities which
mvolve staff personnel.

Related costs to train and equip staff personnel in order to
comply with OSHA requirements shall be charged to the
Support or Training and Technical Assistance budget
categories, as appropriate.

Grantees must comply with OSHA regulations concerning
administrative procedures directing the collection,
maintenance and dissemination of information concerning
exposure to, and handling of, hazardous materials.

Contractors employed by grantees are expected to comply
with OSHA requirements. Costs associated with compliance
shall be part of the bid price or job cost.

Grantees’ costs for complying with OSHA health and safety
requirements may be charged to Administrative or Training
and Technical Assistance budget categories, as appropriate.

HEALTH AND SAFETY BUDGET 114-1.3

With the exception of Section 114-1.2 above, all costs shall be
applied tothe Health and Safety budget category for allowable
health and safety activities that are necessary to abate
health and safety hazardsbefore, or because of, the installation
of weatherization measures. This includes:

The cost to eliminate the presence of hazardous levels of
combustion by-products in the living space from a heating or
water heating appliance that cannot be otherwise eliminated
through routine tune-up or repairs.

purpose
114-1.1

OSHA
114-1.2a

T/TA expenditures
114-1.2b

administrative
procedures
114-1.2¢

contractors
114-1.2d

costs
114-1.2e

health & safety budget
114-1.3

combustion by-
products
114-1.3a

OWPS 114 04-03-06
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ADMINISTRATION—Health and Safety

non-operational
heating units
114-1.3b

none exists
114-1.3c¢c

gas cook stoves
114-1.3d

electrical systems
114-1.3e

introducing fresh air
114-1.3f

smoke alarms/CO
alarms
114-1.3g

repair sewage lines
114-1.3h

limited allowability
114-1.4

asbestos
114-1.4a

The cost to repair or replace a non-operational heating or
water heating appliance.

The cost to provide a heating or water heating appliance
where none exists.

The cost to test and repair a gas cook stove to eliminate or
reduce the production of carbon monoxide (CO).

The cost to correct the presence of electrical system hazards,
such as inadequately sized service, improperly grounded
service, hazardously placed service, inadequately sized or
msufficient number of circuits, poor condition (i.e. live bare
wires, etc.) and wiring inappropriate to its location.

Theinstallation of exhaust fans, ducting, controls and passive
airintakesthat are designed to introduce fresh air to provide
a safe and healthy level of air exchange.

The installation of smoke alarms and CO alarms.

Minor repairs to sewage lines necessary prior to
weatherization.

ADDITIONAL HAZARD ABATEMENT 114-1.4

In addition to the hazard corrections identified in 114-1.3,
other hazards may be abated under the circumstances
1dentified below. Costs for these activities shall be charged to
the Health and Safety Budget line item.

The cost of removing and/or abating asbestos is generally
prohibited. Where grantees work on large heating and
distribution systems, including related piping, the cost of
asbestos removal (or less costly approaches such as
encapsulation) is allowable to the extent that documented
energy savings resulting from the measure will demonstrate
a cost effective SIR. In all cases, compliance with all codes
and EPA regulationsisrequired. Cutting asbestos-containing
siding material remains prohibited. Removal of cementatious
siding by a person trained in safe working practices is
allowable.

Page 2 of 4
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The cost of removal or mitigation of odors, viruses, bacteria,
unsanitary conditions and rotting wood is allowable to the
extentthat removal or mitigationis necessary toallow effective
weatherization work and/or to provide for the immediate or
future health of workers or clients. Whole house extermination
of pests is not allowed.

The cost of correcting existing indoor air quality problems
due tothese chemicalsis prohibited. However, care should be
taken not to exacerbate a known existing condition.

The cost of treating an existing occupant health problem is
prohibited. However, care should be taken to assessifhealth
problems exist and, consequently, to avoid weatherization
work or materials that may exacerbate any such problem.

The cost oflead paint abatement is prohibited. However, the
cost to test a building for the presence of lead paint and the
cost of precautions to prevent causing a lead paint
contamination problem while installing weatherization
materials is allowable.

The intent of Federal Regulations regarding lead-based paint
(LBP) hazard reduction efforts is to eliminate lead poisoning
in children. In accordance with that intent, specifically the
Pre-Renovation Lead Information Rule (Toxic Substances
Control Act, Section 406b), each weatherization service
provider shall provide the pamphlet entitled Protect Your
Family From Lead in Your Home to an adult resident of each
pre-1978 residential building to be weatherized, and obtain
from that adult resident a written acknowledgement that
the adult resident has received the pamphlet, or certify in
writing that a pamphlet has been delivered to an adult
resident and the provider has been unsuccessful in obtaining
a written acknowledgement, as directed in the publication
Lead: Requirements for Hazard Education Before
Renovation, reference 40 CFR Section 745.80-745.88.

Lead-based paint was used on the majority of houses built
before 1978. It is probable that LBP is present on houses
weatherized by the HWAP that were built before 1978. If
lead-based paint is disturbed (cut, scraped, sawn, drilled, etc.)
during the weatherization work, that work shall be done in
a “lead-safe” manner.

biological agents
114-1.4b

formaldehyde and

VOCs
114-1.4c

existing occupant

health problems
114-1.4d

lead paint
114-1.4e

OWPS 114 04-03-06
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lead paint (cont’d)
114-1.4e

radon gas
114-1.4f

landlord contributions
114-1.5

customers and crew
members
114-1.6

If the homeowner, landlord, or another person notifies you
that there is lead present in the home or that lead poisoning
has occurred to a member of the household, then all
weatherization work must stop. No other weatherization
work can take place until the home is declared lead safe. WPS
section 112 (denial of services) must be followed when work is
stopped and all documentation must be placed in the client
file.

In response to a suspected lead paint hazard, follow the
guidelines published in the EPA handbook, Reducing Lead
Hazards When Remodeling Your Home (publication #: EPA
747-R-94-002).

Please refer to the Health and Safety section of the HWAP
State Plan for additional information.

The cost of abating radon is prohibited. However, the cost to
test abuilding for the presence of radon gasis allowableifthe
potential for its presence is believed to be high. Routine
weatherization measures that help abate and/or mitigate the
existence of radon are allowable as weatherization measures.

LANDLORD CONTRIBUTIONS 114-1.5

Non-HWAP eligible landlords must contribute financially
an amount equal to 50% of the material and labor cost of
abatement of hazards found in their building.

HEALTH AND SAFETY CONCERNS 114-1.6

Weatherization measures that could potentially affect the
health and safety of clients or crew members shall be
undertaken only after steps are taken to minimize or
eliminate risks associated with the retrofit. Those risks
include absorption, inhalation or ingestion of hazardous
materials. Source control shall be the first approach.

Page 4 of 4
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Section

State of Ohio ADMINISTRATION
@ Weatherization Program I sypject

Standards Energy Density Analysis

ENERGY DENSITY ANALYSIS 115

Energy density analysis means using actual metered
energy consumption data from a large pool of metered, low-
income, utility customers to determine how much energy a
customer uses in relation to other metered, low-income, utility
customers. The purpose of this analysis is to allow providers
to prioritize high-use, high-payment arrearage homes for the
installation of cost-effective energy efficiency measures and
intensive customer energy management education.

UNIVERSAL SERVICE FUND (USF) AND PUBLIC HOUSING
AUTHORITY (PHA) PROGRAMS 115-1

Actual metered energy consumption data may be used
to normalize the annual energy consumption of large
samples of low income customers in order to target
customers for services or to help determine a theoretical
level of the energy efficiency measures (EEMs)
investment.

The energy density analysis must include all customers
in the sample. Only buildings with metered energy
sources may use energy density analysis in place of
100% on-site auditing. Extrapolation of results to units
with no metered consumption data is not allowed.

Energy density analysis must be determined from actual
metered energy consumption data provided by the utility,
or from check metering, for a minimum of 1 full heating
season and 1 calendar year which includes 1 full cooling
season (expressed in energy units and cost per energy
unit).

At least 12 months metered energy consumption data
with data points for each month must be used in the
energy density analysis.

definition
115

Actual metered
consumption
115-1

all customers
115-1.1

actual consumption
data
115-1.1a

12 months data
115-1.1b

OWPS 115 09-08-00
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actual building size
115-1.1c

actual local weather
information
115-1.1d

PRISM-consistent
115-1.2a

space conditioning/
base load energy use
disaggregation
115-1.2b

energy intensity index
(EEI)
115-1.2¢

Actual building size in consistent units, such as square feet
of conditioned living area, must be used across all buildings
sampled in the energy density analysis to determine energy
use per square foot.

Actual local weather information (heating and cooling
degree-days), corresponding to fuel metering dates (not
yearly averages), must be used in the energy density
analysis. Long term heating and cooling degree-day data
will be used too normalize the energy use to factor out
abnormally warm or cold weather conditions that occur in a
particular year.

The analysis must be consistent with data requirements of
the Princeton Scorekeeping Method (PRISM). The metered
energy consumption data analysis must cover all units in
the sample population.

Energy density analysis must consider space conditioning
(heating and cooling) energy use separately from base load
energy use. The following data requirements in 115-1.2c
apply to each customer data set.

The energy intensity index is a number used to compare a
sample of buildings for their energy use in a manner that
normalizes buildings by energy usage, building size (such
as conditioned floor area) and local long term weather
conditions. To calculate the EEI, divide Btu by square feet
of conditioned area, and then divide that number by the
heating degree-days. The resulting number is the EEI. The
following assumptions apply:

1. All energy must be converted to British thermal units
(Btu),
11. Energy consumption must be disaggregated into

heating load, cooling load and base load to account
for customer versus building energy usage,

iii.  Square feet of conditioned living area must be used
for evaluation (others, such as volume or shell area
may also be used at the analyst’s discretion),

iv.  Heating (rather than cooling) energy intensity must
be used for all benchmarking,

V. Base load energy intensity (all non-heating, non-
cooling energy consumption) will be analyzed
separately.

vi.  Actuallocal heating and cooling degree-day data that
corresponds to the energy consumption period shall
be appended to historical temperature data for the
analysis.

Page 2 of 3

OWPS 115 09-08-00



ADMINISTRATION—EnNergy Density Analysis
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PRIORITIZATION 115-2

After all of the metered energy consumption data has been
collected and normalized, the authorize provider will perform
on-site inspections of a sub-set of each range of units (based
on EEI). The sample may be sorted into several workable
ranges for further analysis.

For the range of high energy users, all units (100%) must
have on-site inspections and full energy audits to determine
energy efficiency measures that have an SIR of 1 or greater.

If the object of the energy density analysis is to determine a
group of customers that will not receive any, or all, benefits
due to low energy consumption and low potential for cost-
effective energy savings, then the authorized provider must
inspect no less than 5% of the low energy user population
on-site to verify the results of the analysis.

If the object of the sampling is to determine a group of
customers that will receive reduced benefits because of
moderate energy consumption, then any authorized provider
planning to serve the moderate-use range(s) must perform
at least 20% on-site verification and auditing of the 20% of
the sample population.

COST-EFFECTIVENESS 115-3

As cost-effectiveness applies to Section 115-2, the cost-
effectiveness of the EEMs that could be performed and
decisions of which buildings will be cost-effective on a large
scale, based on the energy density analysis, is dependant on
many variables. These variables include: the cost of fuel,
the cost of the retrofits, the heating and cooling degree-days,
the amount and type of existing EEMs, and the effectiveness
of the work that is performed. For these reasons, prioritizing
units or setting threshold criteria is the responsibility of the
authorized providers. The cost-effectiveness will, however,
be based upon an SIR of 1 or greater.

on-site inspections
115-2.1

high energy users
115-2.1a

low energy users
115-2.1b

moderate energy users
115-2.1c

cost-effectiveness
testing
115-3.1

OWPS 115 09-08-00
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) Section
State of Ohio
@ Weatherization Program  sgpeet
Standards

Quality Assurance

QUALITY ASSURANCE 116

Any agency, local government, for-profit, or not-for-profit
company which, as a part of their services, are installing
energy efficiency measures on residential buildings and
which references or requires that work be performed in
accordance with these Weatherization Program Standards
(WPS) must also have a quality assurance program that
documents that completed work truly meets the spirit of these
standards.

A quality assurance protocol must assure the following:

a. This section (116) of the administrative requirements
of the program have been met.
Completed buildings meet the WPS.

c. Completed buildings are operating safely within the
confines of the WPS.

d. Completed buildings have received a final inspection.

e. Deficiencies discovered during final inspections have
been resolved.

f. Invoices or other billings have been completed.

Any organization or company that funds an energy efficiency
conservation program that is to comply with the
Weatherization Program Standards (WPS) should also have
a quality assurance program and ultimately be responsible
for adherence to these standards by the service providers.

A quality assurance plan must provide the following:

a The administrative requirements of the funding
organization’s program have been met.

b. A sample of completed buildings have received a third-
party, arms-length inspection.

C. Funds have been expended in an appropriate manner.

Since this is a public document, any agency or program may
use any part of these standards as it sees fit. Partial use of
these standards does not constitute compliance with the
entire WPS and the program can not be advertised as
meeting the spirit of the Weatherization Program Standards.

service provider
116-1

quality assurance
elements at the local
level

116-2

funding organization
116-3

quality assurance
elements at the funding
organization level
116-4

selective use of the
WPS
116-5

OWPS 116 09-08-00
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OWPS 201-1

Section
State of Ohio MECHANICAL SYSTEMS
. INSPECTION
Weatherization Program Subject
Standards Heating Units

NON-OPERATIONAL UNITS 201-1.1

No weatherization work may be done until a non-
operational primary heating unit is repaired or
replaced.

If the heating unit must be replaced, a NEAT audit must be
performed if weatherization funds are used to replace the
heating unit.

All unvented, fuel-fired primary heating units, unvented
fuel-fired water heaters, or unvented, gas, clothes dryers
present in a dwelling which cannot be vented, must be
removed or replaced with properly-vented units before
proceeding with any weatherization work. Notify the client/
owner/authorized agent and arrange to have the unit
replaced/removed.

In dwellings where an unvented, secondary heating unit is
present, inform the client/owner/authorized agent verbally
and in writing of the potential health hazards of operating
an unvented appliance in the post-weatherized dwelling
and provide information on safe alternatives. Document
the presence of the unvented, secondary heating unit in the
HWAP client file. Install a carbon monoxide detector.

FUEL SUPPLY 201-1.2

Fuel must be available (except for solid fuel units) to begin

repair/replace
201-1.1a

cost-effectiveness

201-1.1b NEAT

unvented primary
heating units
201-1.1c

unvented secondary
heating units
201-1.1d

fuel availability

the inspection process. 201-1.2a
When no fuel is available for solid fuel units, check for: solid fuel
201-1.2b
1. Heat exchanger leakage and corrosion.
1. Unsafe and/or improper wiring, if applicable.
111. Unsafe and/or improper venting and clearances.
OWPS 201-1  04-03-06 Page 1 of 9



MECHANICAL SYSTEMS INSPECTION—Heating Units OWPS 2011

fuel leakage, gas Use a combustible gas leak detector to check for liquefied
201-1.2¢c petroleum (LP) or natural gas leaks from all accessible gas
supply lines and gas-fired appliances. Verify every suspected
leak with a commercial leak detector solution. Determine
the source and severity of the problem and corrective actions.

major gas leaks If the gas leak is major (see 1504 Abbreviations and

201-1.2d m Definitions), immediately inform the owner/occupant and
leave the dwelling. Contact the fuel vendor, and have the
problem corrected. Document all actions taken in the
customer file.

No weatherization work may be done until major gas
leaks are corrected.

minor gas leaks Ifthe gasleak is minor (see 1504, Appendices and References),
201-1.2¢ inform the owner/occupant and have the problem corrected.
fuel leakage, oil Visually check for fuel leakage in kerosene and fuel oil
201-1.2f heating units. Visually check the fuel oil storage tank for
leaks.
No weatherization work may be done until oil or
kerosene leaks are corrected.
Btu input When appropriate, test to determine if the heating unit is
201-1.2¢g over- or under-fired by clocking the meter on natural gas

units and calculating the actual Btu input. On propane
units, the heating technician/heating contractor may take a
gas pressure test, measure the orifice, and calculate the
actual Btu input. Determine corrective actions.

ELECTRICAL POWER SUPPLY 201-1.3

main power safety Inspect the main electrical power supply to the heating unit
201-1.3a to determine whether it is safe.

dedicated circuit Inspect the wiring to the heating unit. Determine whether
201-1.3b the electrical circuit to the heating unit is in accordance with

the applicable NFPA code for the fuel type #54 for gas, #31
for fuel o1l, #211 for solid fuel).

If no dedicated circuit exists, it is not necessary to install one
unless the wiring is in poor condition, or there is a history of
ciruit failure, or a new heating unit is to be installed.

OWPS 201-1  04-03-06 Page 2 of 9
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Visually inspect all wiring at, or in, the heating unit to detect
charred, frayed, or missing wire insulation, and improper or
loose connections.

If the wiring is hazardous, inform the customer of the
problem and have it corrected before doing any
weatherization work.

HEATING UNIT CLEARANCES 201-1.4

Visually inspect the heating unit to determine whether
clearances from combustibles are in accordance with the
applicable NFPA code for the fuel type (#54 for gas, #31 for
fuel o1l, #211 for solid fuel).

VENT SYSTEM VISUAL INSPECTION 201-1.5

Determine whether the vent system is in accordance with
the applicable NFPA code for the fuel type #54 for gas, #31
for fuel oil, #211 for solid fuel). Visually inspect the vent
system to determine that it extends from the heating unit to
the outside of the dwelling. Look for excessive corrosion or
rust, cracks, holes and loose, unsealed, or disconnected
sections. Repair of an existing problem is mandatory.

Inspect the vent/chimney connections to determine whether
they are securely fastened.

Determine whether the vent connector is installed with no
dips or sags, and rises at least 1/4" per foot of run.

Determine whether the number of elbows exceeds that
allowed in the codes cited in Table 201-1.5.

Determine whether any chimney in use is in sound condition.
Determine whether existing liners, bricks or blocks and
mortar are in good condition.

hazardous wiring

201-1.3c

heating unit
clearances
201-1.4a

clearance and
termination
201-1.5a

vent connections
201-1.5b

vent slope
201-1.5¢

vent elbows
201-1.5d

0

chimney condition

201-1.5e

OWPS 201-1  04-03-06
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chimney liner
201-1.5f

draft, "worst case"
201-1.6a

Determine whether chimney repair or a new liner is needed.
All fan-assisted appliances shall vent into a properly-sized
lined chimney.

DRAFT TESTING 201-1.6

Set up the "worst case scenario" for draft testing (see 1506-
4). All draft tests must be taken under "worst case scenario”

conditions.

Table 201-1.6 Draft Test Locations and Acceptable Readings

Draft Gauge Probe Worst Case Acceptable Draft Readings at

Heating Unit Type Placement Listed Outdoor Temperatures (F)

<20 21-40 41-69 61-80 >80

Gas Atmospheric Flue (after diverter) -5 Pa -4 Pa -3 Pa -2 Pa -1 Pa

Appliances (Furnace, -02wc' | -.016wc” |-.012wc' | -.008 wc” -.004 wc”

Space Heater, Boiler

Floor Furnace)

Gas Fan-Assisted Flue (1 1/2 times the -5 Pa -4 Pa -3 Pa -2 Pa -1 Pa
diameter of the flue -02wc' | -016wc” |-.012wc' | -.008 wc” -.004 we”
from the flue collar or
elbow)

Oil Burners Flue (before Barometric | -15 Pa -13 Pa -11 Pa -9 Pa -7 Pa
Damper) -06wc' | -.053wc” |-.045wC' | -.038 wc” -.03 we”

Gas 90+ Furnace Exhaust Pipe PMI PMI PMI PMI PMI

draft
201-1.6b

carbon monoxide (CO)
201-1.7a

Start the heating unit. Insert the draft probe into the
appropriate location listed in Table 201-1.6 and illustrated
in Figure 201-1.6. At two minutes, measure the draft and
determine whether the draft readingis within the acceptable
ranges identified in Table 201-1.6.

COMBUSTION SAFETY AND EFFICIENCY TESTING
201-1.7

With the heating unit operating in winter operating condition,
insert the sampling probe into the appropriate location
listed in Table 201-1.7a and illustrated in Figure 201-1.7.
Measure and record the amount of CO in the flue gasses. The
low reading must be 100 ppm or less.

OWPS 201-1 04-03-06
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PROPER PROBE
PLACEMENT FOR
DRAFT TESTING

Atmospheric Furnace

Fuel Oil Furnace

Space Heater

Atmospheric Boiler

90+ Condensing Furnace

Floor Furnace 80+ Induced-draft Furnace
©COAD 1995

Figure 201-1.6
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Table 201-1.7a CO and Combustion Analyzer Probe Placement Locations

Heating Unit Types

Probe Location

Gas-fired Central Furnaces and
Direct Heating Equipment

Each heat exchanger port

QOil-fired Central Furnaces and
Direct Heating Equipment

Twice the diameter of the vent
pipe down stream from any
elbow and %2 the diameter of
the vent pipe before the single
acting barometric draft control

Gas-fired Boilers

Vent pipe before

draft diverter

Sealed Combustion Units/Fan-
assisted appliances

Exhaust vent pipe

Table 201-1.7b  Acceptable Combustion Test Analysis Measurements

Heating ©, Smoke (CO) Carbon
Unit Oxygen Stack Test Monoxide
Type Temp. | Max. ppm
GAS (Natural

Gas, Propane)

Atmospheric 4-9% 300-600° F N/A 100
Fan-assisted 4-9% 300-480° F N/A 100
Condensing PM PMI N/A 100
Space Heaters | 5-15% 300-650° F N/A 100
Standard

Power Burner 4-9% 275-550°F N/A 100
OIL

Standard

Oil Burner 4-9% 325-600° F 1 orless 100
Flame Retention | 4-7% 325-600° F 1 orless 100
Condensing PMI PMI 1 orless 100

OWPS 201-1

04-03-06
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PROPER PROBE
PLACEMENT FOR SSE
TESTING

Atmospheric Furnace

Fuel Oil Furnace

Space Heater

Atmospheric Boiler

90+ Condensing Furnace

Floor Furnace 80+ Induced-draft Furnace
©COAD 1995

Figure 201-1.7
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With the heating unit operating in winter operating
condition, insert the sampling probe of a calibrated digital
combustion analyzer into the appropriate location listed in
Table 201-1.7a and illustrated in figure 201-1.7.

After the stack temperature stabilizes, measure and record
the O, and the stack temperature readings. Determine
whether the readings are within the acceptable limits
listed in Table 201-1.7b or PMI.

Determine whether the combustion air requirements are in
accordance with the applicable NFPA code for the fuel type
(#54 for gas, #31 for fuel oil, #211 for solid fuel). (See 1506-
11 Combustion Air/Specifically Engineered Systems). If
the requirements are met, and carbon deposits and corrosion
exist around the draft diverter, recheck for proper venting
and backdrafting potential.

HEAT EXCHANGER INTEGRITY 201-1.8

Visually inspect the heat exchanger for evidence of
deterioration and cracks or holes. Inspect for waterleakage
in boilers. Inspect for air leakage between boiler sections.

With the heating unit operating, use a CO tester sensitive
to at least 10 parts per million to test for CO in the
distribution system and in the ambient air. Ifthe source of
CO 1is not the heating unit, then look for other possible
sources of CO.

During the combustion efficiency tests on forced-air systems,
measure and record any changein the O, readingwhen the
furnace blower motor comes on. If there is a change in the
reading, reinspect the heat exchanger. Other industry
accepted tests may be performed to confirm the problem.

If a crack in the heat exchanger is verified, then the heat
exchanger or the heating unit must be replaced.

No weatherization work may be performed on a building
until any cracked heat exchanger is repaired or replaced.

combustion analysis
201-1.7b

combustion air
201-1.7¢

visual inspection
201-1.8a

carbon monoxide (CO)

201-1.8b m

oxygen fluctuation,
forced air systems
201-1.8¢

verified crack
201-1.8d

cracked heat
exchanger
201-1.8e

OWPS 201-1 04-03-06
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TEMPERATURE RISE 201-1.9

With the heating unit and blower operating, measure the
temperature in a duct within 12 inches of the supply and
return plenums. Determine whether the temperature rise is
PMI, or within the acceptable range of 40° F - 70° F for mid
to high efficiency furnaces, or ifa data plate is not present on
an atmospheric unit, within the acceptable range of 60° F
and 90° F.

CONTROLS 201-1.10
Determine whether the fan is activated properly by the fan

control.

Check the high limit setting on forced-air heating units.
Determine whether it is working correctly.

Determine whether the blower motor, belt, and fan are clean
and operating properly. Determine if the blower motor
needs lubrication.

Determine whether there is an aquastat on the boiler and
whether it 1s working correctly.

Determine whether the water pump is operating properly.
Inspect the operating condition of the thermostat. Determine

whether the thermostat will properly activate the heating
unit.

measurement
201-1.9

Y

fan control, forced-air
units
201-1.10a

high limit control,
forced-air units

201-1.10b

blower operation/

condition

201-1.10c
water pump, boiler
201-1.10e

aquastat, boiler
201-1.10d

thermostat
201-1.10f

OWPS 201-1 04-03-06

Page 9 of 9






OWPS 201-2

MECHANICAL SYSTEMS
INSPECTION

) Section
State of Ohio
@ Weatherization Program  ggpes
Standards

Electric Heat Pump/
Central Air Conditioning

NON-OPERATIONAL UNITS 201-2.1

A dwelling unit may not be weatherized until a non-
operational, electric heat pump unit that is the primary
heating unit is repaired or replaced.

If the unit must be replaced, a NEAT audit must be
performed if weatherization funds are used to replace the
unit.

Do not test heat pumps when the exterior air temperature
is above 70° or below 30°.

Do not test air conditioning units when the exterior air
temperature is below 70°.

THERMAL FLUID LEAKAGE 201-2.2

Use a refrigerant leak detector to inspect for thermal fluid
leakage. If leakage is detected, promptly contact an EPA-
certified technician to correct the problem.

ELECTRICAL POWER SUPPLY 201-2.3

Inspect the main electrical power supply to the unit to
determine that it is safe.

Inspect the wiring to the heat pump/AC unit. Determine
whether the heat pump/AC unithas a dedicated circuit that
1s properly sized and fused.

Determine whether thereis an operational disconnect switch
on outdoor units.

Visually inspect all wiring at, or in, the heat pump/AC unit
todetect charred, frayed or missing wire insulation, and for
1improper or loose connections.

If a hazard exists, inform the customer and have the
problem corrected before performing weatherization
work.

repair/replace
201-2.1a

cost-effectiveness
201-2.1b

NEAT

heat pump test
201-2.1c

air conditioner test
201-2.1d

thermal fluid
leakage test
201-2.2a

main power safety
201-2.3a

dedicated circuit
201-2.3b

disconnect switch
201-2.3c

hazardous wiring
201-2.3d !

OWPS 201-2 09-08-00
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unit clearances,
indoors
201-2.4a

unit clearances,
outdoors
201-2.4b

back-up system
201-2.5a

CEE

condensate drainage

201-2.6a

A-coil
201-2.6b

fins/filters/ducts
201-2.6¢

temperature rise/
drop airflow test
201-2.6d

blower
201-2.7a

thermostat
201-2.7b

HEATING/COOLING UNIT CLEARANCES 201-2.4

Visually inspect the unit to determine whether clearances
from combustible surfaces are PMI.

Visually inspect the outside unit to determine that clearances
are PMI. Make sure that the cooling fins are not obstructed
or dirty. Determine whether access to the unit is blocked.
Explain to the customer why this is important.

BACK-UP SYSTEM INSPECTION 201-2.5

Determine the back-up system fuel type and perform an
inspection in accordance with the standards in 201-1.

AIR HANDLER 201-2.6

Visually inspect the inside unit to determine if there is
proper condensate drainage. Make sure that there are no
puddles or residue present.

Visually inspect the A-coil for existence of cracks or holes. If
any are present, contact an EPA-certified technician to
repair them.

Visually inspect for dirty or obstructed fins, filters, or ducts.

With the unit operating, measure the temperature at the
supply and return ducts close to, but not in, the plenums.
Subtract the measured temperatures to determine
temperaturerise/drop. Determine whether the temperature
rise/drop is PMI.

CONTROLS 201-2.7

Determine whether the blower motor, belt, and fan are
clean and operating properly. Determine if the blower
motor needs lubrication.

Determine whether the thermostat is operating correctly.
Adjust the temperature to determine whether the
thermostat properly activates the heating and cooling units.

Page 2 of 2
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OWPS 201-3

Section

State of Ohio

MECHANICAL SYSTEMS
INSPECTION

Weatherization Program
Standards

1]

Subject

Other Combustion Appliances

201-3.1 FUEL SUPPLY

Use a combustible gas leak detector to check for propane or
natural gas leaks on accessible rigid and flexible lines leading
to cook stoves and gas combustion appliances other than the
primary heat source or domestic hot water tank. If a dwelling
unit has more than one secondary gas combustion appliance,
inspect all appliances that are connected to the gas supply.
Verify suspected leaks with soap solution. Determine the
source and severity of the problem. Replace defective flexible
range connectors.

If the gas leak is major (see 1504 Abbreviations and
Definitions), immediately inform the customer and leave the
building. Contact the fuel vendor and have the problem
corrected. Document all the actions taken in the customer
file.

No weatherization work may be done until major
gas leaks are corrected.

If the gas leak is minor (see 1504, Definitions), inform the
customer and have the problem corrected.

If there are gas shut-off valves present, determine whether
they work properly.

201-3.2 OVEN VENT

Determine whether the oven 1s vented to the outside. If so,
determine whether the vent is securely fastened.

201-3.3 GAS COOK STOVE EXHAUST FAN

Determine whether there is an operational kitchen exhaust
hood or fan that is vented to the outside. If an exhaust fanis
present, but is not operational, have the unit repaired or
replaced.

Inform the customer about the reasons for, and the
importance of, using the kitchen exhaust fan while cooking.

gas leaks
201-3.1a

major gas leaks [
201-3.1b

minor gas leaks
201-3.1c

gas shut-off valve
201-3.1d

vent to outside
201-3.2a

exhaust fan, vented to
outside
201-3.3a

CEE

proper use
201-3.3b

OWPS 201-3 04-03-06
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OWPS 201-3 MECHANICAL SYSTEMS INSPECTION—Other Combustion Appliances

cook stove condition

201-3.4a CEE

type of ignition
201-3.4b

operable burners
201-3.4c

stove top burners
201-3.5a

oven vented outside
201-3.5b

oven/broiler testing
201-3.5¢

vent to outside
201-3.6a

dryer vent duct
material (rigid-metal)
201-3.6b

dryer vent duct
material (flexible-
metal)

201-3.6¢

dryer vent duct
sizing (rigid-metal &
flexible-metal)
201-3.6d

RANGE INSPECTION AND OPERATION 201-3.4

Note the general condition and cleanliness of the cook stove.
If the unit is visibly dirty, perform the inspection and test it
as it is. Ask the customer to clean the oven so that it can be
retested at the final inspection. Explain to the customer why
this is necessary.

Determine the type of ignition for the burners, oven, and
broiler. If the unit has standing pilot lights, ensure that the
pilot lights are lit.

Determine whether the burners are operable. If they are
not operable, it 1s allowable to have them repaired.

CARBON MONOXIDE (CO) TESTING 201-3.5

Using a digital combustion analyzer, individually test each
burner for the presence of CO (see section 1506-2). Record
the reading for each burner.

The oven test is not necessary if the oven is vented to the
outside.

Turn on the oven/broiler unit. Ensure that the oven burner
fires. Note the time that the oven fires, and allow 1t to run
10 minutes before beginning the oven test (see 1506-2).

CLOTHES DRYERS (ALL ENERGY SOURCES) 201-3.6

Determine whether the clothes dryer is vented outside to
daylight.

Determine whether the dryer vent is a rigid-metal duct that
has a smooth interior surface, is a minimum 30 gauge
galvanized steel or aluminum and is equipped with a
backdraft damper.

Determine whether the dryer vent duct is a flexible-metal
duct that is approved for use with the applicable energy
source, 1s Installed in a manner that minimizes overall
length, and is sufficiently supported to eliminate sagging.

Determine whether the diameter of the dryer vent duct is at
least the diameter of the appliance outlet. Determine the
length of a 4-inch diameter dryer vent duct. The maximum
length shall not exceed 25 feet from the clothes dryer outlet
to the termination point.

Page 2 of 3
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If the length exceeds 25 feet, increase the duct diameter to  dryer vent duct
5”. (A reduction in maximum length of 2.5 feet for every 45-  sizing (rigid-metal &
degree bend and 5 feet for every 90-degree bend shall apply). flexible-metal)
(con’t)
201-3.6d
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OWPS 201-4

Section  MECHANICAL SYSTEMS

State of Ohio INSPECTION
@ Weatherization Program  -sgpjecs

Standards Domestic Hot Water

FUEL SUPPLY 201-4.1

Fuel mustbe available tobegin the inspection process of the
DHW heater.

Useacombustible gasleak detector to determine if propane
ornatural gasisleaking from all accessible gas supply lines
and gas-fired appliances. Verify every suspected leak with
soap bubble solution. Determine the source and severity of
the problem.

If the gas leak is major (see 1504 Abbreviations and
Definitions), immediately inform the customer and leave
the dwelling. Contact the fuel vendor and have the problem
corrected. Document all actions taken in the customer file.

No weatherization work may be done until major
gas leaks are corrected.

If the gas leak is minor (see 1504, Definitions), inform the
customer and have the problem corrected.

Visually check for fuel leakage in kerosene and fuel oil
DHW units.

When appropriate, test to determine if the gas DHW unit is
over- or under-fired by clocking the meter on natural gas
units and calculating the actual Btu input. On propane
units, take a gas pressure test, measure the orifice, and
calculate the actual Btuinput. Determine corrective actions.

ELECTRICAL POWER SUPPLY 201-4.2

Inspect the main electrical power supply to an electric tank
to determine that it is safe.

Inspect the wiring tothe DHW unit and determine whether
the electrical line to the heating unit is a dedicated circuit
that is properly sized and fused. If no dedicated circuit
exists, it is not necessary to install one unless the wiring is
in poor condition, there is a history of ciruit failure, or the
unit is to be replaced.

fuel availability
201-4.1a

fuel leakage, gas
201-4.1b

major gas leaks |
201-4.1c

minor gas leaks
201-4.1d

fuel leakage, oil
201-4.1e

Btu input
201-4.1f

main power safety ”
201-4.2a

dedicated circuit
201-4.2b N

OWPS 201-4 04-03-06
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MECHANICAL SYSTEMS INSPECTION—Domestic Hot Water

hazardous wiring
201-4.2¢

N

unit clearances
201-4.3a

clearance
201-4.4a

vent connections
201-4.4b

vent slope
201-4.4c

vent elbows
201-4.4d

chimney condition
201-4.4e

chimney liner
201-4.4f

combustion air/
backdrafting
201-4.4g

Visually inspect all wiring at or in, the DHW unit to detect
charred, frayed or missing wire insulation and improper or
loose connections. If the wiring is hazardous, inform the
customer of the problem and have the problem corrected.

DHW UNIT CLEARANCES 201-4.3

Note whether combustion-type DHW tanks are located with
the required clearances from combustible materials PMI or
the appropriate NFPA code. If they are not, have the DHW
tank moved to achieve required distance from combustible
surfaces.

VENT SYSTEM VISUAL INSPECTION 201-4.4

Determine whether the vent system is in accordance with
the applicable NFPA code for the fuel type (#54 for gas, #31
for fuel oil, #211 for solid fuel). Visually inspect the vent
system to determine that it extends from the heating unit
to the outside of the dwelling. Look for excessive corrosion
or rust, cracks, holes and loose, unsealed, or disconnected
sections. Repair of an existing problem is mandatory.

Inspect the vent/chimney connections to make sure that
they are securely fastened.

Determine whether the vent connector is installed with no
dips or sags, and rises at least 1/4" per foot of run.

Determine whether the number of elbows exceeds that
allowed in the codes cited in Table 201-4.4a.

Determine whether any chimneyin useisin sound condition.
Determine whether existing liners, bricks or blocks and
mortar are in good condition.

Determine whether chimney repair or anew chimney lineris
needed.

Determine whether the combustion air requirements are in
accordance with the applicable NFPA code for the fuel type
(#54 for gas, #31 for fuel oil, #211 for solid fuel). If the
requirements are met, and carbon deposits and corrosion
exist around the draft diverter, recheck for proper venting
and backdrafting potential.

Page 2 of 6
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OWPS 201-4

DRAFT TESTING 201-4.5

Set up the "worst case scenario" for draft testing (see 1506-
4). All draft tests must be taken under "worst case scenario"
conditions.

Start the DHW unit. Insert the draft probeinto a holein the
vent pipe above the draft diverter (see figure 201-4.5.)
Measure the draft at two minutes and determine whether
the draft reading is within the acceptable ranges identified
in Table 201-4.5.

Figure 201-4.5 Draft Test Probe Placement

GAS
Take the draft test
measurement here.

OlL
Test in the flue before the
barometric damper

COMBUSTION SAFETY & EFFICIENCY TESTING
201-4.6

With the DHW unit operating, insert the sampling probe into
the appropriatelocationillustrated in Figure 201-4.6. Measure
and record the amount of CO in the flue gasses. More than

100 ppm 1n the flue is not permitted.

© COAD 1995

draft, "worst case"
201-4.5a

draft
201-4.5b

carbon monoxide
(CO)
201-4.6a

OWPS 201-4 04-03-06
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Table 201-1.6 Draft Test Locations and Acceptable Readings

Draft Gauge Probe Worst Case Acceptable Draft Readings at

Heating Unit Type Placement Listed Outdoor Temperatures (F)

<20 21-40 41-69 61-80 >80

Gas Atmospheric Flue (after diverter) -5Pa -4 Pa -3Pa -2 Pa -1 Pa

Appliances (Furnace, -02wc’ | -.016wc”| -.012wc’ | -.008 wc” -.004 wc”

Space Heater, Boiler

Floor Furnace)

Gas Fan-Assisted Flue (1 1/2 times the -5Pa -4 Pa -3Pa -2 Pa -1 Pa
diameter of the flue -.02wc’ | -.016wc”| -.012wc’ | -.008 wc” -.004 wc”
from the flue collar or
elbow)

Oil Burners Flue (before Barometric | -15Pa -13 Pa -11 Pa -9 Pa -7 Pa
Damper) -.06wc’ | -.053wc”| -.045wc’ | -.038 wc” -.03wc”

Gas 90+ Furnace Exhaust Pipe PMI PMI PMI PMI PMI

combustion analysis With the DHW unitoperating, insert the probe of a calibrated
201-4.6b digital combustion analyzer into the appropriate location

illustrated in Figure 201-4.6. After the unit has been
I operating at least ten minutes, measure and record the O,
- and the stack temperature readings. Determine whether

the readings are within the acceptable limits listed in
Table 201-4.6.

Figure 201-4.6 Proper Probe Placement for Testing DHW Tanks

GAS
Test by inserting the

‘J:L probe on each side of the
baffle in the fire tube.
\ =

TOP DIAGRAM
olL

Test in the flue before the
SIDE DIAGRAM barometric damper

© COAD 1995
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MECHANICAL SYSTEMS INSPECTION—Domestic Hot Water

OWPS 201-4

Table 201-4.6  Acceptable Combustion Test Analysis Measurements

DHW 0, Smoke (CO) Carbon
Unit Oxygen Stack Test Monoxide
Type Temp. Max. ppm
GAS (Natural

Gas, Propane)

Atmospheric 4-9% 300-600° F N/A 100
Fan-assisted 4-9% 300-480° F N/A 100
OIL

Conventional

Oil Burner 4-9% 325-600° F 1 orless 100
Flame Retention | 4-7% 325-600° F Oortrace 100

Determine whether the combustion air requirements are in
accordance with those listed in the codesin Table 201-4.4g.
If the requirements are met, and carbon deposits and
corrosion exist around the draft diverter, recheck for proper
venting and backdrafting potential.

WATER TANK CONDITION 201-4.7

Determineifthe tank isleaking water. Ifitisleaking, it may
be replaced using HWAP Health and Safety funds.

Determine whether a pressure relief valve and a discharge
pipe are present. If the reliefvalve and/or the discharge pipe
isnot present and there is an existing location for them, have
them installed. If the relief valve and/or discharge pipe are
not present and there is no existing location for them, have
them installed in the hot water line.

Do not call for insulation on tanks that have a manufacturer’s
warning against adding additional insulation.

Determine whether the tank is insulated. Measure the tank
to determine the amount of insulation needed to cover the
tank.

Examine the temperature setting on the gas valve or
thermostat. Consult with the customer to determine if
lowering of the temperature can be accomplished without
affecting the customer’s life-style.

combustion air
201-4.6¢

tank leakage
201-4.7a

4

pressure relief valve/

discharge pipe
201-4.7b

tank insulation
warning
201-4.7c

tank insulation
201-4.7d

temperature
setting
201-4.7e

4

OWPS 201-4 04-03-06
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flame roll-out
201-4.7f

gas valve
201-4.7g

thermostat
201-4.7h

water lines
201-4.8a

water line insulation

201-4.8b P

fixture leaks
201-4.8¢c

low-flow devices
201-4.8d

consumer energy
education
201-4.8e

CEE

CEE

CEE

CEE

Turn up the thermostat to activate the water heating
system. For a combustion-type system, determine whether
flame roll-out is occurring.

If the DHW tank is a gas-fired model, determine whether
the gas valve is functioning properly (see 1506-8).

Determine whether the thermostat is operating properly.
DHW DISTRIBUTION 201-4.8

Inspect the water lines leading into, and out of, the water
tank to determine whether they are leaking. If water lines
are leaking, inform the customer and repair the leaks.

Determine whether there is insulation present on the first
six feet of both the hot and cold water lines.

Examine plumbing fixtures to determineifthey are leaking.
If plumbing fixtures are leaking, inform the customer.
Repairofhot water leaksis mandatory. Determine whether
cold water leaks are contributing to moisture problems.

Examine plumbing fixtures to determine whether low-flow
devices are present. Consult the customer to determine
whetherlow-flow devices can beinstalled in the shower and
at sink fixtures.

Provide consumer energy education to the customer(s)
regarding the management of hot water usage.

Page 6 of 6
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OWPS 201-5

MECHANICAL SYSTEMS
INSPECTION

_ Section
State of Ohio
@ Weatherization Program g
Standards

Heat Distribution System

FORCED-AIR DISTRIBUTION SYSTEM 201-5.1

Note the locations of the registers in each room. Note any
blocked or covered registers, and have them unblocked.
Explain to the customer why this is important. Note the
location of any registers outside the heated area or in other
mnappropriate locations. Consult with the customer about
appropriate corrective measures.

Note the presence and condition of any suspected asbestos on
the ductwork. Follow safe work practices when in the presence
of asbestos. Do not disturb friable asbestos (see 114-1.4a).

Test for duct leakage (see 1506-5).

Inspect for duct leakage locations (see 1506-5). Note sections
of ductwork that are missing or disconnected, severely
corroded, rusted through, or punctured.

Note any sections of ductwork that are crushed or resisting
air flow. Note any areas of return duct restriction.

Inspect the return duct system and record any sections of
ductwork that are missing, loose, unsealed, rusted through,
or punctured. Identify gaps, holes or other problems in
panned floor joist returns.

Inspect the supply duct system and record any sections of
ductwork that are missing, loose, unsealed, rusted through,
or punctured.

Note the presence of ducts passing through non-conditioned
spaces (see Table 201-5). Note the existence of any duct
insulation. Determineif any insulation is needed and record
measurements and the amount needed.

Note the size of the furnace filter and whether it is dirty.
Show the customer how to change the filter.

register locations
and blockage
201-5.1a

CEE

asbestos
201-5.1b !

duct leakage test
201-5.1c

duct leak inspection
201-5.1d
obstructions, flex duct

201-5.1e

return ducts
201-5.1f

supply ducts
201-5.1¢g

duct insulation
201-5.1h

furnace filter
201-5.11

CEE

OWPS 201-5 04-03-06
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MECHANICAL SYSTEMS INSPECTION—-Heat Distribution System

OWPS 201-5

Table 201-5

Classification of Duct/Distribution System Zone

What defines whether the area that a distribution system runs through is intentionally heated, conditioned, or non-
conditioned? What retrofits should be done?

Zoneis:

Intentionally Heated
If the zone has heat being
intentionally supplied to it

Conditioned

if the temperature of the
zone is closer to inside
temperature than to
outside temperature (in
winter)

Non-conditioned

if the temperatureof the
zone is near the outside
temperature (in winter)

1. DESCRIPTION:

Area has:

Supply registers, radiators,
and/or heat source

Distribution system,
furnace/boiler cabinet
losses

No space heat

Intended communication

Inside the building

Inside the building

Outside the building

with the house: envelope envelope envelope

2. RETROFITS

Insulation: Dependent on

Perimeter? YES occupant usage NO

Basement? NOTE: Do not insulate basement walls that are below the ground surface level with any

(optional based on
NEAT)

product where you can not ensure an air barrier, as the flow of moisture behind the

insulation may tend to encourage mold growth.

We learn that all wall components require a surface exposure to drying potential, either
to inside or outside. Basement wall surfaces below grade level need to have the

opportunity to “dry to the inside”.

Floor? NO NO YES

Ducts/Boiler Pipes? NO NO YES

Water Pipes? NO NO YES: if danger of freezing

Air Leakage

Seal envelope leaks? To outside To outside To both in and outside

Duct leaks:

Seal returns? YES YES YES

Seal supplies? NO based on tests YES

Ventilation? NO NO NO: if dry, well drained
& vapor barrier present
YES: if moisture is
present

OWPS 201-5 04-03-06 Page 2 of 5
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OWPS 201-5

Note closeable rooms containing supply registers and no
returns. Note whether the central returnislocatedin aroom
with a closeable door. Note the customer's door closing habits.
Discuss with the customer the importance of having an
uninterrupted air flow from the supply registers to the return
registers.

GRAVITY DISTRIBUTION SYSTEM 201-5.2

Note the locations of the registers in each room. Note any
blocked or covered registers, and have them unblocked.
Explain to the customer why this is important. Note the
location of any registers outside the heated area or in other
mappropriate locations. Consult with the customer about
appropriate corrective measures.

Note the presence and condition of any suspected asbestos on
the ductwork. Follow safe work practices when in the presence
of asbestos. Do not disturb friable asbestos (see 114-1.4a).

Inspect for duct leakage locations. Note any sections of
ductwork that are missing or disconnected, severely corroded,
rusted through, or punctured.

Note any sections of ductwork that are crushed or resisting
air flow. Note any areas of return duct restriction.

Inspect the return duct system and record any sections of
ductwork that are missing, loose, unsealed, rusted through,
or punctured. Identify gaps, holes or other problems in
panned floor joist returns.

Inspect the supply duct system and record any sections of
ductwork that are missing, loose, unsealed, rusted through,
or punctured.

Note the presence of ducts passing through non-conditioned
spaces (see Table 201-5). Note the existence of any duct
insulation. Determine if any insulation is needed and record
measurements and the amount needed.

BOILER DISTRIBUTION SYSTEM 201-5.3

Locate all water lines. Inspect for water leakage.

door closing

: CEE
201-5.1j

register location
and blockage
201-5.2a

CEE

asbestos !
201-5.2b

duct leak inspection
201-5.2¢

obstructions
201-5.2d

return ducts
201-5.2e

supply ducts
201-5.2f

duct insulation
201-5.2¢g

distribution water
lines
201-5.3a

OWPS 201-5 04-03-06
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pipe insulation

CEE
201-5.3b

heat transfer fins,
radiators
201-5.3c

bleeder valves
201-5.3d

zone valves
201-5.3e

heat transfer fins
201-5.4a

CEE

building code authority
201-5.5a

burden of proof
201-5.5b

evidence of moisture
201-5.5¢

pressure test of the
CAZ
201-5.5d

Check for the presence of insulation on the heat distribution
pipes. Consult with the customer about the usage patterns of
the area to determine if water lines should be insulated.

Inspect heat transfer fins and radiators, noting their condition
and the presence of leaks and/or dirt.

Inspect all bleeder valves for signs of leakage.

Check for the presence of zone valves. Inspect all zone valves
for leaks and corrosion. Ifitis the heating season, test the
zone valves to see if they work.

ELECTRIC BASEBOARD DISTRIBUTION SYSTEM
201-5.4

Note and record the location of electric baseboard heaters.
Inspect the heat transfer fins, noting their condition and the
presence of dirt, bends or kinks. Discuss with the customer
the importance of keeping the fins clean and that the heaters
should not be blocked with furniture or other objects.

“CLEVELAND DROPS” 201-5.5

Return air duct work must always be connected to the
furnace unless the building department having jurisdiction
over the exact dwelling where the return air ducts are not
connected to the furnace specifically allows for this to occur.

Copies of specific building codes or municipal regulations,
ordinances, rules, codes or laws must be included in the
HWAP client file of any dwelling where this exception is
used.

If evidence of moisture or standing water or molds are
present in the basement or crawlspace, then the return air
ducts must be connected to the furnace. A ground cover must
be installed on any exposed earth.

In any dwelling where these exceptions may be used, a
pressure test of the combustion appliance zone (CAZ) with
reference to the outside (see 1506-4) must be performed
during the initial and final inspections.

OWPS 201-5 04-03-06
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OWPS 201-5

In any dwelling where there are atmospherically-drafted
appliances in the combustion appliance zone and the
pressure is -5 Pa or above with reference to the outside, the
return air ducts must be connected to the furnace, regardless
of local code.

In any dwelling where there are fan-induced combustion
appliances in the combustion appliance zone and the
pressure 1s -10Pa or above with reference to the outside, the
return air ducts must be connected to the furnace, regardless
of local code.

allowable pressure

readings
201-5.5e

OWPS 201-5 04-03-06
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MECHANICAL SYSTEMS
INSPECTION

. Section
State of Ohio
@ Weatherization Program =
ubject
Standards

Mechanical Ventilation

EXHAUST FANS 201-6.1

Note and record the locations of all exhaust fans, including
clothes dryers, and whether they are properly vented to the
outside.

Record the type and condition of existing venting duct
material.

Note whether the venting duct extends to the outside of the
house, i.e., through the roof, soffit or side of the house.
Specify the installation of rigid duct or flexible duct for any
duct that needs to be replaced or extended to the outside.
Dryer vent ducts for clothes dryers must be smooth-surfaced,
rigid duct or non-combustible metal, flexible duct. Specify
insulation to be installed on all ducts extending through
unconditioned areas (excluding dryers).

Check for the presence of a damper and whether the vent
connection is tight.

Note the type of switch or control that is present.

Inspect fan and switch wiring and connections, and note
any hazards. Note whether the wiringis connected properly
and working correctly.

Test each exhaust fan to see if it 1s operable and effective.
Note inoperative, ineffective, or improperly vented fans.

Consult with the customer to determine the usage pattern
and frequency of use for each fan.

If no fans are present, determine whether there is a need
for a venting system according to the OVERALLS Scale,
Building Tightness Limits or IAQ concerns. Consult with
the customer about excess moisture and other TAQ
problems.

number and location

201-6.1a

vent duct material

201-6.1b

venting and
termination
201-6.1c

damper and
connection
201-6.1d

control
201-6.1e

power to fans
201-6.1f
effectiveness

201-6.1g

fan operation
201-6.1h

potential need
201-6.11

CEE

CEE

OWPS 201-6 04-03-06
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proper fan size

201-6.1j

on/off switch

201-6.1k

proper use
201-6.11

CEE

Determine the proper fan size PMI in CFM for the area to
be ventilated.

For new installations only, determine whether the fan
should be wired into a separate timer control or the light
switch.

Determine the proper use of the exhaust fans. If the
residence is rated at or below the Building Tightness Limit
(BTL), recommend that the resident open a window or
other fresh air intake on the opposite end of the room or
house whenever they use the exhaust fans. Otherwise,
backdrafting of combustion appliances may occur. Consult
the draft reading from the worst case scenario draft test.

OWPS 201-6

04-03-06
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Section
State of Ohio amp o SYSTEMS
@ Weatherization Program SI5EE
Standards Electrical Efficiency

FLUORESCENT LIGHTING 201-7.1

Survey and note all interior lighting fixtures. Note the survey existing ”
location, existing wattage and number of bulbs per fixture. lighting

Interview the customer to determine the hours per day the 201-7.1a

fixture is on.

Using the information gathered and the replacement chart determine P

(reference 1506-6), determine which bulbs may be replaced replacements
and note that on the inspection form. 201-7.1b

The customer’s specific needs and habits must be considered  customer needs
in the replacement decision. Light quality (lumens) must 201-7.1c 4
not be compromised. Fluorescent bulbs must not be installed
in fixtures equipped with dimmers unless the bulb
manufacturer specifically allows for it.

Lumen output at the lamp should be sufficient to assure these
1lluminance levels at the working surface.

Activity Foot-candle Level
General or ambient lighting 5-20

Task lighting (non-critical) 20-50
Reading or close work 50-100

Lumen output is measured at 1 foot from the source and is
the total output in all directions. Foot-candles measured at
the surface considers light output, distance from the light
source and reflectance of the surrounding surfaces.

Approximate lumen output of typical incandescent lamps:

Watts Lumens
40 505

52 800

60 870

75 1190

90 1620
100 1750

Reference the manufacturer’s information (typically
displayed on the box) for CFL lumen output.

OWPS 201-7 04-03-06 Page 1 0of 3
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consumer education Consumer education must be provided concerning matters
201-7.1d CEE such as:
a. Fluorescent bulbs are most cost-effective in
applications where the light remains on for long
4 periods of time.
b. Fluorescent bulbs may take 60-90 seconds to reach
full brightness.
c. Fluorescent bulbs last approximately 10 times longer

than incandescent bulbs and are therefore beneficial
in hard to reach places.

d. Fluorescent bulbs are applicable where safety is an
1ssue, such as fixtures where incandescent bulbs exist
that are overrated for the wattage of the fixture and
therefore create a fire hazard.

ELECTRICAL ENERGY EFFICIENCY MEASURES
(EEMs) 201-7.2

improvements NEAT All electrical efficiency measures (EEMs) paid for using
201-7.2a HWAP dollars must have a material cost of $150 or less. Only
improvements determined to be cost-effective using NEAT

al may be installed. Savings potential must be documented

and usage levels of the pre-existing condition should be
metered. Those electric efficiency measures paid for using
other funds must meet the applicable cost-effectiveness test
described in 1506-6.

Typical electric efficiency measures would include repairs to
water well pumps and lines, waterbed foam insulation covers,
and repairs to timers on septic aerators (see 1506-6).

CONSUMER ENERGY EDUCATION 201-7.3

consumer energy Education should be provided concerning such matters as

. CEE . . . i
education the impact of dirty filters on electric clothes dryers, the
201-7.3a impact of dirty coils on refrigerators and freezers, behavioral
N impacts on refrigerator energy use, and the impacts of water

leaks on well pumps.

ELECTRIC ENERGY EFFICIENCY MEASURES
(EEMs) 201-7.4

electric energy a. For any heated waterbed, add (or have the customer
efficiency » add) a foam insulation blanket directly above the
measures water filled mattress (cannot pay for with HWAP
201-7.4a funds).
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MECHANICAL SYSTEMS INSPECTION—Electrical Efficiency

OWPS 201-7

b. Replace or convert any halide torchier lamp with a
fluorescent torchier.

REFRIGERATOR REPLACEMENT 201-7.5

Survey and note each existing refrigerator. Note the location
of each existing appliance and meter the existing
appliance(s) wattage for at least 2 hours.

Using the information gathered during the inspection and
the replacement chart (see 1506-6), determine which
appliance(s) can be replaced and note that on the inspection
form.

The client’s specific needs and habits must be considered in
the replacement decision. From observation of the existing
unit and discussion with the customer, determine if down-
sizing of the replacement unit is appropriate.

Refrigerators taken out of service must be discarded in an
environmentally-sensitive manner. Old units contain
refrigerant gasses that must be reclaimed only at licensed
stations. No units taken out of service may be returned to
service by sale, barter, or for free. Disposal/recycling costs
are to be added to the replacement cost and considered in
the cost-effectiveness testing.

survey existing
appliances
201-7.5a

determine
replacements
201-7.5b

client needs
201-7.5¢

recycle old units
201-7.5d

CEE

OWPS 201-7 04-03-06
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OWPS 201-8

MECHANICAL SYSTEMS
INSPECTION

. Section
State of Ohio
@ Weatherization Program Subject
Standards

Electrical Safety

SERVICE ENTRY BOX 201-8.1

Note the location and condition of the main service entry
box. Note if it is properly mounted in an appropriate
location.

Determineifthe main service entry boxis properly grounded
according to the NEC.

Determine the type and amp rating of the main service box.

Determine existing wire types and thelocation and condition
of each type present.

Note the sizes of the existing fuses/breakers and determine
if they are properly sized for their circuits.

If the inspector determines that a hazardous situation
exists, inform the customer of the problem. Have the
problem corrected if it is possible within the scope of the
HWAP.

location of box
201-8.1a

grounding
201-8.1b

type of box
201-8.1c

type of wiring
201-8.1d

fuse/circuit size
201-8.1e

hazards
201-8.1f

OWPS 201-8 07-27-00
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OWPS 202-1

Section
State of Ohio BUILDING SHELL
Weatherization P INSPECTION
eatherization Program Subject
Standards Overall Building Shell

EXTERIOR HOUSE INSPECTION 202-1.1

Note the wall direction, wall exposure, wall type, wall area,
and the presence, type, and R value of the existinginsulation.
Record all of the required information when performing the
NEAT audit.

List and measure all the windows. Record all of the required
information when performing the NEAT audit.

List and measure all exterior doors. Indicate the type and
condition. Record all of the required information when
performing the NEAT audit.

Note the type and general condition of the roofing material(s).

Note the presence, condition and effectiveness of the gutter
and downspout system. Note the general drainage condition
around the dwelling. Determine whether the slope of the
ground would cause water toruninto or under the dwelling.

INTERIOR INSPECTION 202-1.2

Note whether there is a basement, crawl space, basement-
crawl space combination, or slab. Determine whether the
areaisintentionallyheated, conditioned or non-conditioned.
Note whether a slab is insulated or uninsulated, or if the
edges of the slab are exposed. Record all the required
information when performing the NEAT audit.

Note any hazards or problems at the foundation area.

Determine if corrective action is within the scope of the
program.

Perform an initial blower door test (see 1506-1).

walls NEAT
202-1.1a
windows NEAT
202-1.1b
dOOI’S NEAT
202-1.1c

roofing surface
202-1.1d

drainage
202-1.1e

foundation

202-1.2a NEAT

foundation area I
hazards
202-1.2b

blower door test
202-1.2¢

OWPS 202-1 04-03-06
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OWPS 202-1 BUILDING SHELL INSPECTION—Overall Building Shell

CFM50 calculation/ Calculate the CFM50 level to determine the target reduction
target reduction goal from the OVERALLS scale (Figure 202-1.2d). Unless a
202-1.2d valid technical reason exists, this will be the minimum air

leakage reduction to be achieved on each job.

Lcr-:q:k};ge Optional Air RegEZtﬁiun Re‘detﬁiun Rengtsiun l, Regsr?ion
Work Leakage Work | Tametlevels | TargetLevels TargetLevels | Target Levels
CEM T 1 T T T T T T I I I I [ I I I I 1 I T T T T T 1 I I T T |/
50 o 1250 2750 4250 5500 7500
Figure 202-1.2d OVERALLS Scale
pressure pan test If the house has a ducted, forced-air distribution system,
202-1.2e perform a pressure pan test on each appropriate supply and
return register (see 1506-5).

BTL calculation Calculate the Building Tightness Limits (BTL) to ensure the
202-1.2f minimum level of air leakage necessary for the home.

Page 2 of 2 OWPS 202-1 04-03-06



OWPS 202-2

Section
State of Ohio BUILDING SHELL
W heri ; =) INSPECTION
eatherization Program  —ppeq
Standards Roof

EXTERIOR SURFACE CONDITION 202-2.1

Identify the exterior roofing material type(s) (asphalt
shingles, roll roofing, metal, slate, etc.). Examine for
missing, damaged, or worn surfaces. Note any obvious
damage.

Note the presence of existing attic ventilation (roof vents,
soffit vents, gable vents, ridge vents). Determine the Net
Free Ventilation Area (NFVA). Determine whether vents
can be installed, if needed. Do not call for additional
ventilation on slate roofs unless there is solid sheathing
present.

Examine the building for moisture problems due to missing
or damaged flashing. Note any obvious damage.

Examine the chimney for soundness, noting any missing
bricks, blocks or mortar. Check to see if any bricks or blocks
areloose, or if any mortaris deteriorated. Note all chimney
structural problems. Determine whether the chimney
vents to the outside.

Examine all metal flues for soundness. Note any loose or
disconnected sections, or excessive rust. Check stabilizing
devices, such as guy wires or straps, and note their
effectiveness.

Inspect the gutter and downspout system, if present. Note
the condition of all existing sections (rusting, sagging, or
other problems). Note the presence of debris or excessive
standing water in the gutter. Determine whether the lack
of an effective gutter system is causing moisture damage to
the home.

Access all flat or low-pitched attic sections that will be
dense-packed with insulation to make sure that no
problems or hazards exist. Determine if corrective
measures are needed prior to installing insulation.

roofing
202-2.1a

roof vents
202-2.1b

flashing
202-2.1c

chimney
202-2.1d

metal flue pipes
202-2.1e

gutter system
202-2.1f

attic access, exterior
202-2.1g

OWPS 202-2 04-01-05
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OWPS 202-2 BUILDING SHELL INSPECTION—Roof

INTERIOR SURFACE CONDITION 202-2.2

attic access Note the location and size of any existing attic access,
202-2.2a Iinterior or exterior. If there is no access present, the
inspector must create an opening large enough for a
thorough inspection. Determine where a permanent access

needs to be built.
sheathing/rafters Inspect sheathing and rafters for discoloration, mold or rot.
202-2.2b Note the location of any damage. Note any interior plaster

or drywall damage due to moisture from roof leakage.

metal roof/insulation Do not specify cellulose insulation where it may come in
202-2.2¢c contact with exposed metal roofing. Determine whether
fiberglass insulation is appropriate.

Page 2 of 2 OWPS 202-2 04-01-05
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Section

State of Ohio BUILDING SHELL
; ; INSPECTION

@ Weatherization Program

Subject
Standards Attic Floor

ELECTRICAL SYSTEM SAFETY 202-3.1

Note the types of wiring present in the attic. Note all wiring I
electrical junctions, and whether they are enclosed in 202-3.1a :
covered junction boxes. Determine the overall integrity of

wiring and wiring insulation. Note the presence of any bare

wire, frayed or deteriorated wiring insulation, or any other

electrical condition which must be corrected before

installation of insulation.

Note all electrical devices which require safety clearance electrical clearances
shielding, such asrecessed lights without an IC (insulation 202-3.1b !
contact) rating, vent fans, etc.

Determine if circuits are properly fused. Explain to the fuse size CEE
customer the importance of properly fused circuits. 202-3.1c

HAZARDS 202-3.2

Document the presence of any animal or insect pests in the health hazards I
attic. Note the presence of any animal or bird feces that may 202-3.2a '
pose a health threat. Determine measures or personal

protective equipment necessary to ensure the safety of
weatherization workers in the attic.

Note any stored boxes or objects that may obstruct the stored objects CEE
weatherization work. Consult with the customer about 202-3.2b
removing obstructions. If the customer is unable or

unwilling to remove the obstructions, determine if it is

feasible for weatherization workers to remove obstructions,

and obtain permission from the customer.

ATTIC FLOOR AIR LEAKAGE 202-3.3

Note the existence of any penetrations through the attic thermal bypasses
floor, including open-topped interior or exterior walls, utility 202-3.3a
penetrations or chaseways, or chimney chaseways. Note

the existence and location of kneewall floor cavities, ceiling

height changes, stairwell cavities, etc.

OWPS 202-3 09-11-00 Page 1 of 2



OWPS 202-3

BUILDING SHELL INSPECTION—Attic Floor

intentional
penetrations
202-3.3b

vent function
202-3.4a

vent requirements
202-3.4b

attic floor condition
202-3.5a

existing insulation

202-3.5b NEAT

insulation
requirements
202-3.5¢

insulation type and
amounts
202-3.5d

Notethe presence andlocation of allintentional penetrations
such as light fixtures and fan housings.

VENTS 202-3.4

Determine the condition of vents and ifthey are functioning
as designed.

Determine the venting requirements (1 ft? per 300 ft? of
attic floor area; 1 ft? per 600 ft> when high-low ventilationis
achievable) and whether high-low venting is possible.
Diagram where vents may be installed and list suggested
types. Do not call for additional ventilation on slate roofs
unless there is solid sheathing present.

ATTIC FLOOR INSULATION 202-3.5

Determine the condition of the attic floor. Note any rotted,
molded, or otherwise damaged joists or ceiling components.
Check the integrity of the ceiling surface. Determine if the
ceiling can hold the weight of insulation.

Note the type, condition, and amount of any existing
insulation. Determine the effective R-value of the existing
msulation. Note all voids and areas with incomplete
coverage. Determine if a NEAT audit will be performed.

Determine the type and amount of insulation needed. List
all areasthatinsulation should not contact for safety reasons,
including active chimneys and electrical devices such as
recessed lights without an IC rating and ventilation fans.
Determine appropriate protective measures for those areas.

Calculate the amount of insulation needed to insulate
uninsulated open joist attics to R-38, including upper attics,
and flats behind kneewalls. Calculate the amount of
insulation needed to insulate floored attics, kneewalls
covered with stretched house wrap, and other restricted
spaces to high density pack (3.25 - 3.75 lbs/ft? for cellulose,
and 1.6 Ibs/ft.? for fiberglass).

Page 2 of 2
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OWPS 202-4

Section
State of Ohio BUILDING SHELL
o INSPECTION
Weatherization Program SR e
Standards Sidewalls

HAZARDS 202-4.1

Note the presence and condition of any electrical connection
to the house. Note any bare, frayed, or uninsulated wires.
Determine whether problems can be corrected within
program guidelines.

Note exterior flues and chimneys, gas or oil lines, fuel tanks,
or plumbing lines if their location presents a hazard.

Document the presence of any plant, animal, or insect
hazards. Note the presence of any animal or bird feces that
may pose a health threat. Determine appropriate measures
needed to assure worker health and safety.

Note any inclines in the yard layout or any obstructions
which would require special ladder preparations or use of
other safety equipment.

SIDEWALL CONDITION 202-4.2

Note all types of siding material. Note siding material
which may contain asbestos. Wherever possible, determine
the presence and condition of previous layers of siding or
sub-siding. In consultation with the homeowner/
authorized agent, determine the best sidewall insulation
installation strategy (the "tubing" method or the "two-
hole per story" method ). As the primary acceptable
method, the siding must be lifted or temporarily removed
to gain access for drilling. Only after it has been
determined by the inspector and insulation crew, in
consultation with the homeowner/authorized agent,
that the siding cannot or should not be removed, written
permission is needed from the homeowner/authorized
agent to drill through any type of exterior siding.

Determine the depth of the stud cavities and note the
presence of any existing wall insulation. Look for evidence,
such asinsulation plugs, of previously installed insulation.
Check several testlocations. Note the presence of moisture
in any existing insulation.

electrical hazards |

202-4.1a
piping hazards |
202-4.1b
health hazards |
202-4.1c -

special preparation

202-4.1d

siding type

202-4.2a

existing insulation

202-4.2b

OWPS 202-4 08-07-02
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OWPS 202-4

BUILDING SHELL INSPECTION—Sidewalls

exteriordoors &
windows
202-4.2¢

moisture damage
202-4.2d

structural integrity
202-4.2e

interior surface
202-4.3a

obstacles
202-4.3b

interior mechanicals

202-4.3c

structural details
202-4.4a

Note any severe deterioration of frames and any missing
glass. Note any excessively deteriorated parts, such as
the exterior sill, jamb, or casing. Note missing glazing
compound which leaves the glass pane in an unsafe
state.

Note any areas with exterior moisture damage, including
missing or rotted siding or siding with excessive
deteriorated paint, or other problems.

Note the existence and condition of any exposed structural
components, such as wall studs, sill plates, sole plates, etc.
Note the presence and condition of structural additions,
such as porches and porch roofs. Note any room additions to
the main structure.

INTERIOR SURVEY 202-4.3

Determine the type and condition of the interior surfaces of
the sidewalls. Note all deteriorated or structurally unsound
areas. Note any holes, penetrations or other conditions
which may cause problems during the insulation process,
such as panelling used as the only interior wall surface, or
missing, loose, or damaged baseboard, casing, jambs or
trim.

Note the presence of obstacles to interior drilling and
installation of insulation.

Note the existence and condition of all electrical outlets and
switches in the sidewalls. Note the location and condition
of vent fan penetrations, clothes dryer vent termination,
wall heaters, air conditioners, etc. Note the location of
chaseways containing utility runs or duct work in the
sidewalls.

OVERALL STRUCTURE 202-4.4

Determine the approximate age of the structure. Note the
type of wall construction. Ifitis frame, note whether it is
balloon or platform construction. Note the presence and
location of interior soffits, wall height changes, pocket
doors, drop ceilings, open closets or cabinets, or other
construction details that would require alternative
installation methods.

Page 2 of 3
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BUILDING SHELL INSPECTION—Sidewalls

OWPS 202-4

Note the existence of open-topped or -bottomed walls or
other bypass features which would require alternative
installation methods.

Note the existence and the location of all critical framing

junctures and determine an appropriate insulation strategy.
INSULATION 202-4.5

Calculate the amount of cellulose insulation needed to
msulate sidewalls to 3.25 - 3.751bs/ft?. If celluloseis not the
appropriate material, document the reason, and calculate
the amount of blown fiberglassinsulation needed toinsulate
the walls to 1.6 lbs/ft?.

Inopen cavities, decideif fiberglass batts or another method
would be appropriate. Consider the wall depth when
deciding the size of the fiberglass batts. Calculate the
amount of drywall needed to cover the insulation.

insulation amount
202-4.5a

insulation amount,
open cavities
202-4.5b

OWPS 202-4 08-07-02
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OWPS 202-5

Section
State of Ohio BUILDING SHELL
) ] INSPECTION
@ Weatherization Program <o
Standards Foundation

FOUNDATION DESCRIPTION 202-5.1

Note the presence of hazards. Determine if corrective
actions are possible within the scope of the program.

Determine the types of materials that make up the
foundation. Note any changes in the foundation materials
and their location.

Note evidence of any existing moisture inside or outside the
foundation area. Note evidence of previous moisture
problems, such as mold, mildew, rot, etc. Note sewage
leakage problems. Determineif corrective actionis possible
within program guidelines.

Note the condition of the foundation walls. Note thelocation
of building penetrations and damaged areas. If the
foundation wall is damaged, determine if corrective action
1s allowable or possible within program guidelines.

CRAWL SPACE 202-5.2

Determine whether the crawl spaceisintentionally heated,
conditioned or non-conditioned (see Table 202-5). Treat a
post foundation as a non-conditioned area.

If the crawl space is connected to a basement, decide if
1solating it from the basementis appropriate. Consider the
possibility of water lines freezing (see Table 202-5).

Measure the crawl space area.

Note whether a vapor barrier is present and inspect for
complete coverage and effectiveness. If a vapor barrier is
needed, calculate the amount of material necessary to
achieve total coverage.

Note the presence of water lines and the potential for
freezing if floor insulation is to be added.

hazards
202-5.1a

construction
materials
202-5.1b

moisture/sewage
problems
202-5.1c

condition
202-5.1d

determining zone

classification
202-5.2a

NEAT

connection to
basement
202-5.2b

measure area
202-5.2¢

vapor barrier
202-5.2d

water lines
202-5.2e

OWPS 202-5 04-03-06

Page 1 of 4



OWPS 202-5 BUILDING SHELL INSPECTION—Foundation
ventilation Observe the amount and condition of any existing
202-5.2f ventilation. Calculate the amount of closeable ventilation

direct air leakage
202-5.2¢

bypasses
202-5.2h

exhaust vent
termination
202-5.21

floor insulation
202-5.2;

perimeter insulation

202-5.2k

determining zone
classification
202-5.3a

basement area
202-5.3b

floor moisture
202-5.3¢

water lines
202-5.3d

needed for the crawl space area (1ft> NFVA for every 1500ft>
crawlspace floor area). If proper drainage exists, and there
1s no danger of standing water or moisture production,
foundation ventilation is not necessary. If there are vents
present, proper drainage and an effective, complete vapor
barrier exists, the vents may be closed permanently.

Note the presence and location of any direct penetrations,
and any other direct air leakage sites. Record locations and
make recommendations for correction.

Note any plumbing pipes, chaseways, or other bypass air
leakage sites.

Note any exhaust vent terminations in the crawl space
area.

If the crawl space is non-conditioned, note the condition of
any existing floor insulation. If there is no insulation,
calculate the amount of R-19 insulation needed.

Determine if the crawl space functions as an intentionally
heated, conditioned or non-conditioned space (see Table 202-
5). If the crawl space is conditioned, determine the amount of
insulation necessary (R-11 vinyl faced). Moisture related
problems and potential air quality problems must be
corrected prior to the installation of perimeter insulation.

BASEMENT 202-5.3

Determine whether the basement functions as an
intentionally heated, conditioned or non-conditioned area
(see Table 202-5).

Measure the basement floor and wall area.

Inspect for signs of abasement floor moisture problems and

determine if corrective actions are necessary.

Note the presence of water lines and the potential for
freezing because of the addition of floor insulation.

Page 2 of 4
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BUILDING SHELL INSPECTION—Foundation

OWPS 202-5

Table 201-5

Classification of Duct/Distribution System Zone

What defines whether the area that a distribution system runs through is intentionally heated, conditioned, or non-
conditioned? What retrofits should be done?

Zoneis:

Intentionally Heated
If the zone has heat being
intentionally supplied to it

Conditioned

if the temperature of the
zone is closer to inside
temperature than to
outside temperature (in
winter)

Non-conditioned

if the temperatureof the
zone is near the outside
temperature (in winter)

1. DESCRIPTION:

Area has:

Supply registers, radiators,

and/or heat source

Distribution system,
furnace/boiler cabinet
losses

No space heat

Intended communication

Inside the building

Inside the building

Outside the building

with the house: envelope envelope envelope
2. RETROFITS
Insulation: Dependent on
Perimeter? YES occupant usage NO
Basement? NOTE: Do not insulate basement walls that are below the ground surface level with any
(optional based on product where you can not ensure an air barrier, as the flow of moisture behind the
NEAT) insulation may tend to encourage mold growth.
We learn that all wall components require a surface exposure to drying potential, either
to inside or outside. Basement wall surfaces below grade level need to have the
opportunity to “dry to the inside”.
Floor? NO NO YES
Ducts/Boiler Pipes? NO NO YES
Water Pipes? NO NO YES: if danger of freezing
Air Leakage
Seal envelope leaks? To outside To outside To both in and outside
Duct leaks:
Seal returns? YES YES YES
Seal supplies? NO based on tests YES
Ventilation? NO NO NO: if dry, well drained
& vapor barrier present
YES: if moisture is
present
OWPS 202-5 04-03-06 Page 3 of 4




OWPS 202-5 BUILDING SHELL INSPECTION—Foundation

direct air leakage Note the presence and location of any direct penetrations,
202-5.3e and any other direct air leakage sites.

thermal bypass sites Note any plumbing pipes, chaseways, or other bypass air
202-5.3f leakage sites.

exhaust vent Note the presence of any exhaust vent terminations in the
termination basement area.

202-5.3¢g

exterior windows Note the number, size and condition of windows and exterior
and doors doors. Note any broken or missing parts or missing glass
202-5.3h that would allow air infiltration.

floor insulation If the basement area is non-conditioned, note the condition
202-5.31 of any existing floor insulation. If there is no insulation,

calculate the amount of R-19 insulation needed.

Page 4 of 4 OWPS 202-5 04-03-06



OWPS 301-1

Section
State of Ohio MECHANICAL SYSTEMS
.. INSTALLATION
Weatherization Program <o
Standards Heating Units

TUNE-UPS AND REPAIRS 301-1.1

A tune-up involves a visual inspection, some testing
procedures, cleaning and adjustments to improve the
combustion and seasonal efficiency of the heating system.

Repairs involve the replacement or reconstruction of
defective or unsafe parts for the purpose of ensuring the
safe operation of the heating system.

NON-OPERATIONAL UNITS 301-1.2

Repair or replace non-operational heating units.

Replacements of heating units using weatherization funds
must be cost justified using NEAT.

Switching from the existing fuel source to a different fuel
source for use by the heating unit is prohibited without the
prior written approval of OEE. Requests for fuel switching
must describe the technical reasons for the decision and
include cost justification and written authorization from
the party responsible for fuel payments.

The output rating of all replacement heating units shall be
sized according to Manual J or NEAT calculations.
Documentation of sizing calculations shall be maintained
in the client file.

All new units shall carry a minimum one (1) year warranty
on workmanship. Each customer shall receive all
manufacturer’s product warranty information, clear
maintenance instructions, educational information as
necessary and a local phone number of who to contact for
warranty problems.

All units shall be installed in conformance with
manufacturer’s instructions, local codes, and/or NFPA
manuals as required.

tune-up
301-1.1a

repairs
301-1.1b

repair/replace
301-1.2a

cost-effectiveness

fuel switching
301-1.2¢

sizing

301-1.2d NEAT

warranty
301-1.2e

local codes
301-1.2f

OWPS 301-1 04-03-06
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OWPS 301-1

MECHANICAL SYSTEMS INSTALLATION—Heating Units

repair/replace supply
lines
301-1.3a

fuel filters, oil
301-1.3b

oil nozzle &

electrodes
301-1.3¢c

gas/oil pressure
301-1.3d

Btu input
301-1.3e

main power safety
301-1.4a

dedicated circuit

301-1.4b

hazardous wiring
301-1.4c

FUEL SUPPLY 301-1.3

Repair orreplacement of fuel supply lines shall be restricted
tothelength between the fuel storage tank and the heating
unit, or in the case of metered fuels, the length between the
meter and the heating unit. Repair leaks in the fuel supply
lines. Replacement of fuel supply lines must meet the
applicable NFPA material code for the fuel type. Installation
of sediment trap and replacement of displacement rotor
member valves (water valves) is only required if the fuel
supply line has to be broken, i.e., repair fuel leak or a new
appliance.

Change, clean or add fuel filters in oil-fired units.

Replace the oil nozzle in oil-fired heating units according to
the size on the unit data plate or by performing a post-
weatherization condition heatloss calculation to determine
the new nozzle size. Re-adjust or replace and adjust the
electrodes.

Use a manometer to check the manifold gas pressure and
adjust according to manufacturer’s instructions. Ifunable to
locate manufacturer’s recommended pressures, it is possible
touse 11” water column for LP/propane and 3.25-3.75” water
columninches for natural gas. Set oil pump pressure to PMI.
With oil burners it is too important to give a range.

Verify the Btu input of a metered fuel unit by clocking the
meter. If the unit is over- or under-fired, adjust the gas
pressure. Replace orifices in propane and natural gas units
with the proper sized orifice, if necessary.

ELECTRICAL POWER SUPPLY 301-1.4

Repair or replace an unsafe power supply to the unit.

Install a properly sized and fused dedicated circuit for the
heating unit if one is necessary based on wire condition, a
history of circuit failure, or a new unit is to be installed.

Replace any wiring in, or connected to, the heating unit that
1s charred, frayed, or has damaged insulation. Correct loose
or improper wiring connections. Repair or replace defective
wiring in, or leading to, the heating unit in accordance with
NFPA 70, the National Electric Code.

Page 2 of 12
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MECHANICAL SYSTEMS INSTALLATION—Heating Units

OWPS 301-1

HEATING UNIT CLEARANCES 301-1.5

Ensure that the unit is located so that clearances from
combustible materials are in accordance with the applicable
NFPA code forthe fuel type (#54 for gas, #31 for fuel oil, #211
for solid fuel) or PMI. Move units that do not meet approved
clearances or install approved heat shielding materials to

reduce the clearances needed in accordance with approved
NFPA methods.

VENT SYSTEM INTEGRITY 301-1.6

Repair or replace sections of the venting system that are
corroded, rusted, clogged or blocked, contain cracks or holes,
or are unsealed, loose or disconnected, in accordance with the
applicable NFPA code for the fuel type (#54 for gas, #31 for
fuel oil, #211 for solid fuel). Clean solid fuel chimneys that
contain creosote.

Ensure that all venting materials meet clearances from
combustible materials in accordance with the applicable
NFPA code. Correct any instances where vent clearances are
not met.

Securely fasten vent-to-chimney connections.

Repair or replace any vent connector pipe that dips or sags,
or does not have a rise of at least 1/4" per foot of run.

Repair or replace any vent system parts necessary so that it
does not exceed the allowable number of elbows in the vent
system. Refer to the venting codes listed in Table 301-1.6.

Ifthe chimneyisthe primary vent stack for the dwelling, and
1t 1s not in sound condition, it must be repaired or replaced
with an approved chimney liner or approved, double-walled,
metal vent material as specified by codes listed in Table 301-
1.6.

Clean solid fuel chimneys that contain creosote, soot, scale or
other debris.

heating unit
clearances
301-1.5a

damaged/corroded
301-1.6a

clearances
301-1.6b

vent connections
301-1.6¢

vent slope
301-1.6d

vent elbows
301-1.6e

chimney condition
301-1.6f

solid fuel chimneys
301-1.6¢g

OWPS 301-1 04-03-06
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OWPS 301-1

MECHANICAL SYSTEMS INSTALLATION—Heating Units

draft test
301-1.7a

draft, "worst case"
301-1.7b

draft, furnace
301-1.7c

DRAFT 301-1.7

Perform a draft test on all vented combustion-type appliances
in accordance with the Table 301-1.7 (see Figure 301-1.7 for
probe placement) and correct any draft and venting problems
in accordance with the applicable NFPA code listed in Table
301-1.6 and under "worst case” conditions.

Perform the "worst case scenario" draft test (see 1506-4).

Start the heating unit. Insert the draft probe into the
appropriate location listed in Table 301-1.7. Measure and
record the draft at two minutes. Determine whether the draft
reading is within the acceptable ranges identified in Table
301-1.7. If draft is not within acceptable limits, determine the
reason and correct.

Table 301-1.7  Draft Test Locations and Acceptable Readings

Draft Gauge Probe Worst Case Acceptable Draft Readings at

Heating Unit Type Placement Listed Outdoor Temperatures (F)

<20 21-40 41-69 61-80 >80

Gas Atmospheric Flue (after diverter) -5Pa -4 Pa -3Pa -2 Pa -1Pa

Appliances (Furnace, -.02wc’ | -.016wc”| -.012wc] -.008wc” -.004 wc”

Space Heater, Boiler

Floor Furnace)

Gas Fan-Assisted Flue (1 1/2 times the -5Pa -4 Pa -3Pa -2 Pa -1Pa
diameter of the flue -.02wc’ | -.016wc”| -.012wc| -.008wc” -.004 wc”
from the flue collar or
elbow)

Oil Burners Flue (before Barometric | -15Pa -13Pa -11 Pa -9 Pa -7 Pa
Damper) -06wc’ | -.053wc”| -.045wc| -.038wc” -.03wc”

Gas 90+ Furnace Exhaust Pipe PMI PMI PMI PMI PMI

Page 4 of 12 OWPS 301-1 04-03-06
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I

PROPER PROBE
PLACEMENT FOR
DRAFT TESTING

E

Fuel Oil Furnace

GEL

Space Heater

Atmospheric Boiler L

90+ Condensing Furnace

Floor Furnace 80+ Induced-draft Furnace
©coap 1995

Figure 301-1.7
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OWPS 301-1 MECHANICAL SYSTEMS INSTALLATION—Heating Units

clean burners
301-1.8a

clean combustion
chamber
301-1.8b

power gas burners
301-1.8¢

carbon monoxide
(CO)
301-1.8d

combustion analysis
301-1.8e

COMBUSTION SAFETY AND EFFICIENCY 301-1.8

Clean gas burners of dirt and rust. Repair or replace them if
necessary.

Clean the combustion chamber on oil-fired units, replace or
repair any defects in the combustion chamber, and seal the
area around the air (blast) tube, inspection port and other
areas to reduce uncontrolled, excess air.

Seal openings around power gas burners.

With the heating unit operating, insert the sampling probe
into the appropriate location listed in Table 301-1.8d and
illustrated in Figure 301-1.8. Measure and record the amount
of CO in the flue gasses. More than 100 ppm in the flue is not
permitted. If the cleaning and tuning work does not reduce
the COlevel below 100 ppminthe unit, repeat the procedures
outlined above and retest. If the CO levels are still not below
100 ppm, consult with an OEE representative.

Table 301-1.8d CO and Combustion Analyzer Probe Placement
Locations

Heating Unit Types Probe Location

Gas-fired, Central Furnaces and | Each heat exchanger port
Direct Heating Equipment

Oil-fired, Central Furnaces and | Vent pipe before

Direct Heating Equipment barometric damper

Gas-fired Boilers Vent pipe before
draft diverter

Sealed Combustion Units Exhaust vent pipe

Insert the sampling probe of a calibrated digital combustion
analyzer into the location listed in Table 301-1.8d and
illustrated in Figure 301-1.8. Adjust the heating unit so that
the unit is within the acceptable combustion gas levels in
Table 301-1.8e.

Page 6 of 12
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Table 301-1.8e  Acceptable Combustion Test Analysis Measurements

Heating 0, Stack Smoke (CO) Carbon
Unit Oxygen Temp. Test Monoxide
Type Max. ppm
GAS (Natural

Gas, Propane)

Atmospheric 4-9% 300-600° F N/A 100
Fan-assisted 4-9% 300-480° F N/A 100
Condensing PMI PMI N/A 100
Space Heaters | 5-15% 300-650° F N/A 100
Standard

Power Burner 4-9% 275-550° F N/A 100
OIL

Standard

QOil Burner 4-9% 325-600° F 1 orless 100
Flame Retention| 4-7% 325-600° F 1 orless 100
Condensing PMI PMI 1 orless 100

Perform a worst case draft test. If unit passes test, no combustion air
additional measures are needed. If unit does not pass, 301-1.8f

address the problem using one of the methods described in

the applicable NFPA code for the fuel type (#54 for gas, #31

for fuel oil,#211 for solid fuel), or use a system thatis designed

to ensure combustion air.

HEAT EXCHANGER 301-1.9

Clean the heat exchanger. Remove soot and debris. Reseal clean heat exchanger
with appropriate materials. 301-1.9a

If cracks or holes existin the heat exchanger, replacetheheat  heat exchanger,
exchanger if a new one can be located, or have the unit cracks or holes
replaced. Noweatherization work can be performed untilthe 301-1.9b

repair or replacement is complete.

OWPS 301-1 04-03-06 Page 7 of 12
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PROPER PROBE
PLACEMENT FOR
SSE TESTING

Atmospheric Furnace

Fuel Oil Furnace

GEL

. . e
Atmospheric Boiler

90+ Condensing Furnace

Floor Furnace 80+ Induced-draft Furnace
©coaD 1995

Figure 301-1.8
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MECHANICAL SYSTEMS INSTALLATION—Heating Units

OWPS 301-1

TEMPERATURE RISE 301-1.10

Perform a temperature rise test, and take corrective action if
the temperature riseis not within the acceptable range listed

301-1.10a

in the manufacturer's specifications. Refer to Tables 301-
1.10a.1 and 301-1.10a.11 for remedies.

Table 301-1.10a.i Typical Solutions for High Temperature Rise

corrective action

PROBLEM:

High Temperature Rise
[>90%PMI]

CHECK FOR:

« Fan speed too slow

+ Obstruction in duct work

* Inadequate return/distribution ductwork

* Blower belt/filter/AC coil defective or dirty
« Unit overfired

+ Dirty or defective blower

REMEDY:

« Set fan speed higher or replace motor
* Remove obstruction

« Install proper ductwork

+ Clean or replace beltffilter/AC coil

+ Adjust fuel pressure, change orifices

* Clean or replace blower

Table 301-1.10a.ii Typical Solutions for Low Temperature Rise

PROBLEM:

Low Temperature Rise
[<60%PMI]

CHECK FOR:

+ Fan speed too fast

+ Excessive air flow from blower
* Unit underfired

« Low stack temperature (PMI)

+ Cycling on high limit

REMEDY:

* Set fan speed slower or replace motor

+ Adjust air flow or replace blower

+ Adjust fuel pressure or change orifices

* Resize the vent pipe

« Clean or replace blower, install more or
larger duct work

CONTROLS 301-1.11

Replace defective fan/limit controls and test the new control

after putting the unit into operation.

Move improperly located thermostats to an area free from
drafts or heat from the heating system, lights, or appliances.

Replace defective thermostats.

Adjust the heat anticipator in the thermostat to match the

amp draw of the system controls.

301-1.11a

301-1.11b
thermostat
replacement
301-1.11c¢

301-1.11d

fan/limit control

heat anticipator

thermostat location

'STOP|

OWPS 301-1

04-03-06
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MECHANICAL SYSTEMS INSTALLATION—Heating Units

test gas valve
301-1.12a

safety check
301-1.12b

boiler controls
301-1.13a

sequencing
301-1.14a

line voltage
301-1.14b

forced-air and
gravity systems
301-1.15a

fan control
301-1.15b

supply ducts
301-1.15¢

AUTOMATIC FUEL SAFETY SHUT-OFF 301-1.12

Test gas valves to ensure that, in the event of a pilot outage,
the flow of gas to the burners is interrupted. For gas valves
with 100% safety shutoff, ensure that the flow of gas to the
pilotis alsointerrupted in the event of a pilot outage. Ensure
that the tip of the thermocouple is enveloped by the pilot
flame. Replace defective gas valves and thermocouples.

Perform a safety check of the primary control and cad cell in
oil fired units. Replace defective primary controls or cad cells.

BOILER CONTROLS 301-1.13

Verify that boiler safety controls such as the low water cutoff,
automatic water feed, relief valve and circulating pumps are
functioning properly. Replace or repair any defective
components.

ELECTRIC FURNACES 301-1.14

Check for proper sequencing and operation of elements.
Replace defective elements and other defective components.

Check for adequate line voltage and correct as necessary.
DISTRIBUTIONS SYSTEM 301-1.15

Clean dirty blower motors, fans and belts. Inspect the blower
for excessive free play and correct as necessary. Inspect the
pulleys and drive assembly for wear, alignment and proper
tension and correct as necessary. Inspect the motor bracket
for tightness and alignment and correct as necessary.
Lubricate the motor and motor bearing cups if necessary.

Test the fan control to ensure that it is functioning properly.
Set the fan "on" control to 110° F and the fan "off" control to
90° F after determining that the customer's life-style or this
particular installation will permit these settings. Replace
defective fan controls.

Repair or replace any missing, loose fitting, blocked, leaky, or
unsealed plenum or supply air ducts and seal with compatible
duct sealing materials.

Page 10 of 12
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MECHANICAL SYSTEMS INSTALLATION—Heating Units OWPS 301-1

Repair or replace any missing, loose fitting, blocked, leaky, or
unsealed blower compartment or return air ducts and seal
with compatible duct sealing materials.

Install or replace missing or dirty return air filters. Instruct
the customer on filter replacement.

Insulate uninsulated duct work passing through non-
conditioned areas so that the duct is completely covered and
the insulation is not compressed. Terminate duct insulation
at the floor register boots in such a manner that the register
bootis completely covered and the duct insulation fits snugly
against the floor. Secure sections of duct insulation with
staples, straps, or wires and tape any exposed fiberglass.

Vacuum the heat transfer fins on electric baseboard units.

BOILER SYSTEMS 301-1.16

Repair any water leaks in the system.

Verify that the water circulation pump is properly activated
by the aquastat. Set the pump “on” and “off” temperature
according to manufacturer's recommendations.

Insulate supply and return water lines passing through non-
conditioned areas with pipe insulation, ensuring that the
pipes are completely covered. Secure pipe insulation with
mechanical fasteners or tape

Bleed any air from the distribution system. Assure that air
vents and steam traps are properly functioning. Repair or
replace defective vents or traps.

Ensure that thermostatically-controlled zone valves are
functioning properly. Repair or replace defective valves.

Adjusttheaquastat high limit and pump controlin accordance
with manufacturer's recommendations. The maximum high
limit settingis 250° F for steam and 200° F for hot water units.

return ducts
301-1.15d

air filters
301-1.15e

insulate ducts
301-1.15f

electric baseboard
301-1.15g CEE

water leaks
301-1.16a

aquastat

301-1.16b

insulate water lines
301-1.16¢

vents or traps
301-1.16d

zone valves
301-1.16e

aquastat high limit
301-1.16f

OWPS 301-1 04-03-06
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OWPS 301-1 MECHANICAL SYSTEMS INSTALLATION—Heating Units

pump motor
301-1.16g

pressure relief valve
301-1.16h

heat transfer fins
301-1.161

compression tank
301-1.16j

identification sticker
301-1.17

Lubricate the water circulating pump motor if necessary.

Verify the presence and proper functioning of a pressure
relief valve and repair, replace, or add one if necessary.

Vacuum and clean heat transfer fins or radiators.

Check the compression tank for sufficient air pressure. Replace
defective tanks.

CERTIFICATION 301-1.17

Once the unit has been serviced, the installer must place a
sticker on the heating unit, in plain view, certifying that the
system hasbeen properly serviced. The sticker shall indicate
the date of service, name of the service contractor and the
phone number of the service contractor.

Page 12 of 12
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OWPS 301-2

Section
- MECHANICAL SYSTEMS
Sta}te qf Ohio INSTALLATION
Weatherization Program ST
Standards J Electric Heat Pump/
Central Air Conditioning

TUNE-UPS/REPAIRS 301-2.1

A tune-up involves a visual inspection, some testing
procedures, cleaning and adjustments to improve the
combustion and seasonal efficiency of the heating system.

Repairs involve the replacement or reconstruction of
defective or unsafe parts for the purpose of ensuring the
safe operation of the heating system.

NON-OPERATIONAL UNITS 301-2.2

Repair or replace non-operational heating units.

Replacements of heating units using weatherization funds
must be cost justified using NEAT.

Switching from the existing fuel source to a different fuel
source for use by the heating unit is prohibited without the
prior written approval of OEE. Requests for fuel switching
must describe the technical reasons for the decision and
include cost justification and written authorization from
the party responsible for fuel payments.

The output rating of all replacement heating units shall be
sized according to Manual J or NEAT calculations.
Documentation of sizing calculations shall be maintained
in the client file.

All new units shall carry a minimum one (1) year warranty
on workmanship. Each customer shall receive all
manufacturer’s product warranty information, clear
maintenance instructions, educational information as
necessary and a local phone number of who to contact for
warranty problems.

All units shall be installed in conformance with
manufacturer’s instructions, local codes, and/or NFPA
manuals as required.

tune-up
301-2.1a

repairs
301-2.1b

repair/replace
301-2.2a

cost-effectiveness
301-2.2b

NEAT

fuel switching
301-2.2¢

sizing

301-2.2d NEAT

warranty
301-2.2e

local codes
301-2.2f

OWPS 301-2 09-11-00
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OWPS 301-2 MECHANICAL SYSTEMS INSTALLATION—Heat Pump/Central Air

thermal fluid
leakage test
301-2.3a

main power safety
301-2.4a

dedicated circuits
301-2.4b

disconnect switch
301-2.4c

hazardous wiring
301-2.4d

unit clearance,
indoors
301-2.5a

unit clearances,
outdoors
301-2.5b

back-up system
301-2.6a

condensate drainage
301-2.7a

A-coil
301-2.7b

fins/filters/ducts
301-2.7¢c

THERMAL FLUID LEAKAGE 301-2.3

If there is a refrigerant leak in the central air conditioning
system, promptly contact an EPA-certified technician to
repair the leak(s).

ELECTRICAL POWER SUPPLY 301-2.4

Repair or replace the main electrical supply wiring to the
unit if it is unsafe.

Add a dedicated circuit that is properly sized and fused to a
heat pump/AC unit that does not have one.

Add a disconnect switch or repair a defective switch on
outdoor units.

Replace any unsafe wiring to the heat pump/AC unit.

UNIT CLEARANCES 301-2.5
Move any unit or combustible material where clearances are
not PMI.
Move any unit or obstruction that is not PMI. Clean the
cooling fins if they are dirty.

BACK-UP SYSTEM 301-2.6

Address the back-up system based on fuel and unit type in
accordance with the standards in 301-1.

AIR HANDLER 301-2.7

If the condensate drains improperly, make any changes
necessary to ensure proper drainage.

If any holes or cracks are visible in the A-coil, have an EPA-
certified technician make repairs.

Clean the fins, filters and ducts as needed. Remove any
obstructions.

Page 2 of 3
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MECHANICAL SYSTEMS INSTALLATION—Heat Pump/Central Air OWPS 301-2

If the temperature rise/drop is out of the range specified by
the manufacturer, determine what the problem is and
remedy it. Consult Tables 301-2.7.1and 301-2.7.11 for some

possibilities.

problem
301-2.7d

Table 301-2.7.i Typical Solutions for High Temperature Rise

temperature rise/drop

PROBLEM:

Hiigh Temperature

CHECK FOR:

« Fan speed too slow
+ Obstruction in duct work

REMEDY:

« Set Fan speed higher or replace motor
* Remove obstruction

Rise [>70°/PMI] « Inadequate return/distribution ductwork « Install proper ductwork
* Blower belt/filter/AC coil defective or dirty + Clean or replace beltffilter/AC coil
« Unit overfired + Adjust fuel pressure, change orifices
+ Dirty or defective blower * Clean or replace blower
Table 301-2.7.ii Typical Solutions for Low Temperature Rise
PROBLEM: CHECK FOR: REMEDY:
« Fan speed too fast » Set fan speed slower or replace motor
Low Temperature * Excessive air flow from blower + Adjust air flow or replace blower
Rise [<40°/PMI] « Unit underfired « Adjust fuel pressure or change orifices

« Low stack temperature (PMI)
* Cycling on high limit

* Resize the vent pipe
« Clean or replace blower, install more or
larger duct work

CONTROLS 301-2.8

Clean the blower motor, belt, and fan, and/or replace parts,

if needed. Lubricate the motor if it 1s needed.

Replace or relocate the thermostat, if needed.

blower
301-2.8a

thermostat
301-2.8b

OWPS 301-2
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OWPS 301-3

Section

State of Ohio

MECHANICAL SYSTEMS
INSTALLATION

Weatherization Program

Subject
Standards

1]

Other Combustion Appliances

FUEL SUPPLY 301-3.1

Repair all gas leaks in combustion appliances and in the pipes
leading to them. Replace all defective or illegal flexible range
connectors.

Replace shut-off valves to cookstoves and other combustion
appliances if they are faulty. It is allowable, but not required,
to install a shut-off valve to an appliance that does not have
one.

OVEN VENT 301-3.2

If the oven 1s vented to the outside, repair or replace the vent
pipe and fixtures if needed.

GAS COOK STOVE EXHAUST FAN 301-3.3

If there is an existing exhaust fan that is vented to the
outside, and it is incorrectly installed, repair or replace it. If
the exhaust fan is not operational or effective, repair or
replace it if it is needed according to the OVERALLS Scale,
Building Tightness Limits, or IAQ needs.

CARBON MONOXIDE ACTION LEVELS 301-3.4

Clean and adjust or replace each burner that has a CO level
higher than 25 ppm (see section 1506-2).

The oven test is not necessary if the oven is vented to the
outside.

If the oven/broiler is producing 25 ppm or more CO in the
ambient air, or 100 ppm or above in the vent (that is not
vented to the outside), clean and adjust the oven burners to
reduce the CO below these levels (see section 1506-2).

If the CO output from the oven cannot be reduced to
acceptable levels, testing of all other combustion appliances
may continue.

gas leaks
301-3.1a

gas shut-off valve
301-3.1b

vent to outside
301-3.2a

exhaust fan, vented to
outside
301-3.3a

stove top burners
301-3.4a

oven vented to outside
301-.34b

oven/broiler testing
301-3.4c

continue testing
301-3.4d

OWPS 301-3 04-03-06
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OWPS 301-3 MECHANICAL SYSTEMS INSTALLATION—Other Combustion Appliances

cook stove ventilation

301-3.4e CEE

vent to outside
301-3.5a

dryer vent duct
material (rigid-metal)
301-3.5b

dryer vent duct
material (flexible
metal)

301-3.5¢

dryer vent duct sizing
(rigid metal & flexible-
metal)

301-3.5d

No weatherization work may be started until the
problem is corrected.

If repeated attempts prove unsuccessful in reducing the CO
levels to those specified above, install a properly sized and
rated ventilation system to exhaust the CO. Educate the
customer on the proper use of the ventilation system.

CLOTHES DRYERS (ALL ENERGY SOURCES) 301-3.5

All clothes dryers shall be vented outside to daylight.

Vent clothes dryers with a rigid, metal duct that has a smooth
interior surface, is a minimum 30 gauge galvanized steel or
aluminum and is equipped with a backdraft damper. Run
duct with joints in the direction of the air flow. Do not fasten
duct with screws or other fasteners that extend into the duct.

Vent clothes dryers with a flexible, metal transition duct that
1s approved for use with the applicable energy source type.
The preferred material for transition and exhaust duct is
rigid metal. Install it in a manner that minimizes overall
length, and is sufficiently supported to eliminate sagging.

If the diameter of the dryer vent duct is not at least the
diameter of the appliance outlet, install one that is at least
the diameter of the appliance outlet. Determine the length
of a 4-inch diameter dryer vent duct. The maximum length
shall not exceed 25 feet from the clothes dryer outlet to the
termination point. If the length exceeds 25 feet, increase
the duct diameter to 5”. (A reduction in maximum length of
2.5 feet for every 45-degree bend and 5 feet for every 90-
degree bend shall apply).

Page 2 of 2
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. Section  MECHANICAL SYSTEMS
State of Ohio INSTALLATION
Weatherization Program v
ubject
Standards Domestic Hot Water

FUEL SUPPLY 301-4.1

Repair leaks in the fuel supply lines. Replacement fuel
lines shall be in accordance with the applicable NFPA
material code for the fuel type being serviced.

Change, clean or add fuel filters in oil-fired systems.

Replace the oil nozzle in oil fired DHW systems according to
the size on the data plate. Readjust or replace and adjust
the electrodes.

Use a manometer to check the manifold gas pressure and
adjust according to manufacturer’s instructions. Ifunable to
locate manufacturer’s recommended pressures, it is possible
touse 11” water column for LP/propane and 3.25-3.75” water
column inches for natural gas. Set oil pump pressure to PMI.
With oil burners it is too important to give a range.

Adjust the gas pressure if the DHW tank is under- or over-
fired. Replace the orifice in a propane or natural gas system
with the proper sized orifice, if necessary.

ELECTRICAL POWER SUPPLY 301-4.2

Repair or replace the main electrical power supply to an
electric tank if it is unsafe.

Install a properly sized and fused, dedicated circuit for the
DHW ifone is necessary based on wire condition, a history of
circuit failure, or if a new unit is to be installed.

Replace any wiring in or connected to the heating unit that
is charred, frayed, or has damaged insulation. Correct loose
or improper wiring connections. Repair or replace defective
wiringin, or leading to, the unit in accordance with NFPA 70,
the National Electric Code.

fuel leaks
301-4.1a

fuel filters, oil
301-4.1b

oil nozzle &
electrodes

301-4.1c

gas/oil pressure
301-4.1d

gas orifices
301-4.1e

main power supply

301-4.2a

dedicated circuit
301-4.2b

hazardous wiring
301-4.2c

OWPS 301-4  04-03-06
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OWPS 301-4

MECHANICAL SYSTEMS INSTALLATION—Domestic Hot Water

unit clearances
301-4.3a

damaged/corroded
301-4.4a

vent connections
301-4.4b

vent slope
301-4.4¢

vent elbows
301-4.4d

chimney condition
301-4.4e

draft problems
301-4.5a

DHW UNIT CLEARANCES 301-4.3

If the combustion-type DHW tank is not located with the
required clearance from combustible materials according to
the appropriate NFPA code or PMI, move it to achieve the
required distance.

VENT SYSTEM INTEGRITY 301-4.4

Repair or replace sections of the venting system that are
corroded, rusted, clogged or blocked, contain cracks or holes,
or are unsealed, loose or disconnected, in accordance with the
applicable NFPA code for the fuel type (#54 gas, #31 for fuel
oil, #211 for solid fuel).

Securely fasten all vent to chimney connections.

Repair or replace any vent connector pipe that dips or sags,
or does not have a rise of at least 1/4" per foot of run.

Repair or replace any vent system parts necessary so that it
does not exceed the allowable number of elbows in the vent
system. Refer to the venting codes listed in Table 301-4.4.

Ifthe chimney isthe vent stack for the DHW tank, and itis not
i sound condition, it must be repaired, lined with a new liner,

orreplaced with an approved double walled-metal, vent pipe,
as specified by codes listed in Table 301-4.4.

DRAFT 301-4.5

Correct any vent or combustion appliance zone pressure
problem that prevents the proper draft from a combustion
DHW tank. Refer to Figure 301-4.5 for proper location for
draft testing sites and Table 301-4.5 for acceptable draft
measurements.

Page 20f 5
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Figure 301-4.5 Draft Test Probe Placement

GAS
Take the draft test
measurement here.

OlL
Testin the flue before the
barometric damper

© COAD 1995

Table 301-4.5a Draft Test Locations and Acceptable Reading

Draft Gauge Probe Worst Case Acceptable Draft Readings at
Heating Unit Type Placement Listed Outdoor Temperatures (F)
<20 2140 41-69 61-80 >80

Gas Atmospheric Flue (after diverter) -5Pa -4 Pa -3Pa -2Pa -1Pa

Appliances (Furnace, -02wc’ | -.016wc” |-.012wc’ | -.008 wc” -.004 wc’

Space Heater, Boiler

Floor Furnace)

Gas Fan-Assisted Flue (1 1/2 times the -5Pa -4 Pa -3Pa -2Pa -1Pa
diameter of the flue -02wc’ | -016wc” |-.012wc’ | -.008 we” -.004 wc’
from the flue collar or
elbow)

Qil Burners Flue (before Barometric | -15Pa -13Pa -11Pa -9 Pa -7Pa
Damper) -06wc’ | -.053wc” [-.045wc’ | -.038 wc” -.03we”

Gas 90+ Furnace Exhaust Pipe PM| PMI PMI PMI PMI

OWPS 301-4  04-03-06 Page 3 of 5



OWPS 301-4 MECHANICAL SYSTEMS INSTALLATION—Domestic Hot Water

CO abatement
301-4.6a

02 and stack
temperature
301-4.6b

combustion air
301-4.6¢

tank leakage
301-4.7a

pressure relief valve/
discharge pipe
301-4.7b

COMBUSTION SAFETY & EFFICIENCY 301-4.6

Clean, repair, or adjust the DHW burner and fire tube to
reduce CO amounts if the levels are higher than 100 ppm,
as measured according to Figure 301-4.6.

Clean, repair, or adjust the DHW burner and fire tube ifthe
O, and the net stack temperature readings are not within
the acceptable limits listed in Table 301-4.6b.

Table 301-4.6b Acceptable Combustion Test Analysis Measurements

DHW {0,) Stack Smoke (CO) Carbon
Unit Oxygen Temp. Test Monoxide
Type Max. ppm
GAS (Natural

Gas, Propane)

Atmospheric 4-9% 300-600° F N/A 100
Fan-assisted 4-9% 300-480° F N/A 100
OIL

Standard

Oil Burner 4-9% 325-600° F 1orless 100
Flame Retention| 4-7% 325-600° F 1 orless 100

Add combustion air if the combustion air requirements are
not in accordance with the applicable NFPA codes for the
fuel type #54 for gas, #31 for fuel oil, #211 for solid fuel). If
the requirements are met, and carbon deposits and corrosion
exist around the draft diverter, recheck for proper venting
and backdrafting potential.

WATER TANK CONDITION 301-4.7

Replace the tank if it is leaking. It may be replaced using
HWAP Health and Safety funds.

Ifthe pressure relief valve and/or the discharge pipe is not
present and there is an existing location for them, install
them. If the relief valve and/or discharge pipe are not
present and there is no existing location for them, install
them in the hot water line.

Page 4 of 5
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MECHANICAL SYSTEMS INSTALLATION—Domestic Hot Water

OWPS 301-4

Wrap the tank with DHW tank wrap, unless there is a written
warning on the tank stating not to insulate. Do not wrap the
tank if there is no pressure relief valve and no way to install

one.

If called for in the job order, lower the temperature setting
on the DHW.

Ifflame roll-out is occurring, clean and tune the DHW, and
retest.

Replace the gas valve if it is not functioning properly.

Replace the thermostat if it is not operating properly.
DHW DISTRIBUTION 301-4.8

If water lines are leaking, inform the customer and repair
the leaks.

Insulate the first six feet of the hot and cold water lines with
foam pipe wrap.

NOTE: Keep the insulation at a safe clearance from
gas or oll vent pipes, if the pipes are near the water
lines. Referto Table 301-4.4 for NFPA Venting Codes.

Repair hot water fixture leaks. If cold water fixtures are
leaking, inform the customer, and repair cold water fixture
leaks that may contribute to moisture problems.

Install appropriate low-flow devices if the customer has
agreed.

tank insulation
301-4.7c

temperature setting
301-4.7d

flame roll-out
301-4.7e

gas valve
301-4.7f

thermostat
301-4.7g

water line leaks
301-4.8a »

water line insulation
301-4.8b P

water fixture leaks
301-4.8¢ CEE

N

low flow devices
301-4.8d CEE

OWPS 301-4  04-03-06
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OWPS 301-5

MECHANICAL SYSTEMS
INSTALLATION

_ Section
State of Ohio
@ Weatherization Program |
Standards

Heat Distribution System

FORCED-AIR DISTRIBUTION SYSTEM 301-5.1

Clean the blower motor and fan if they are dirty. Replace or
tighten the beltifit needsit. Check that the unitisoperating
properly.

Adjust, repair or replace the fan control, asnecessary, so that
it properly activates the fan.

Uncover any blocked registers. Explain the importance of
maintaining an unrestricted air flow to the customer. When
appropriate, remove heat runs and registers located outside
the heated area.

Use proper safety practices when working around suspected
asbestos-containing materials. Do not remove or disturb
friable asbestos on or around ducts (see 114-1.4a).

Test for duct leakage, and locate duct leak sites (see 1506-5).

Connect disconnected duct sections and replace missing as
well as severely corroded, punctured or crushed duct sections.

Usehangar strap to eliminate sagsin flex duct runs. Rehang
flex duct sections in which strapping is constricting the duct
and reducing air flow.

Repairorreplace missing, loose or otherwise damaged return
duct sections. All return leaks must be sealed. Repair all
gaps, holes and problem connections in panned floor joists.
Return duct runs must be connected by ductwork, panning,
or acombination thereof, from a return register to the furnace.

NOTE: If a central air conditioner is present, be sure
that there is enough return air so that the A-coils are
not damaged by insufficient return air. If necessary,
correctly install additional return air.

fan operation/
condition
301-5.1a

fan control
301.5.1b

register locations

and blockage

301-5.1c CEE

asbestos |

301-5.1d

duct leakage test
301-5.1e

missing or
disconnected sections
301-5.1f

flex duct
301-5.1g

return ducts
301-5.1h

OWPS 301-5 04-03-06
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MECHANICAL SYSTEMS INSTALLATION—Heat Distribution System

supply ducts
301-5.11

room-to-room test
301-5.1j

duct insulation
301-5.1k

furnace filter

301-5.11 CEE

register locations

and blockage
301-5.2a

CEE

asbestos
301-5.2b

missing or
disconnected sections
301-5.2¢

obstructions, flex duct
301-5.2d

return ducts
301-5.2¢

Repair orreplace disconnected, missing or loose supply ducts.
Seal supply duct leaks in nonconditioned areas and other
areas where pressure pan testing indicates that sealing is
necessary (see 1506-5). Seal applicable duct runs to achieve
1Pa or less pressure pan test.

After all applicable sealing is complete, perform a room-to-
room balance test and install relief as necessary to achieve a
less than +/- 4pa difference in each room (see 1506-4).

Insulate uninsulated supply and return ducts in non-
conditioned areas using vinyl-backed R-6 fiberglass duct
insulation. Observe proper clearances from combustion
appliance vent pipes.

WARNING: Do not insulate any duct work on a solid
fuel furnace system because of possible high
temperatures.

Change the furnace filter, if it is needed. Demonstrate the
filter changing procedures to the customer whenever possible.

GRAVITY DISTRIBUTION 301-5.2

Clear anyblocked registersif possible. Explaintheimportance
of maintaining an unrestricted air flow to the customer.
When necessary, remove heat runs and registers which
terminate outside the heated area.

Follow proper safety precautions and use proper personal
protective equipment when working near suspected asbestos.
Do not disturb friable asbestos (see 114-1.4a).

Connect disconnected duct sections and replace missing, as
well as severely corroded, punctured or crushed duct sections.

Repair or replace crushed ductwork and remove any
obstructions that are restricting air flow. Install a metal
connector midway in any flex duct section longer than 14
feet. Rehang any sagging sections of flex duct and adjust any
strapping which is crimping flex duct.

Repair or replace any missing or unsecured sections of return
ductwork or panning.

OWPS 301-5 04-03-06
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MECHANICAL SYSTEMS INSTALLATION—Heat Distribution System

OWPS 301-5

Repairorreplace any missing, unsecured or damaged sections
of supply ductwork.

Insulate uninsulated supply and return ducts in non-
conditioned areas using vinyl-backed R-6 fiberglass duct
insulation. Observe proper clearances from combustion
appliance vent pipes.

WARNING: Do not insulate any duct work on a solid
fuel furnace system because of possible high
temperatures.

BOILER DISTRIBUTION 301-5.3

Repair or replace any distribution water lines that leak.

Insulate heat distribution pipes running through non-
conditioned areas with foam pipe wrap. Observe proper
clearances from combustion appliance vent pipes.

Repair leaks in radiators and heat transfer fin connections.
Clean dirty heat transfer fins. Straighten bent fins.

Replace leaking or defective bleeder valves.

Repair or replace leaking or corroded zone valves. Test zone
valves and repair or replace inoperative zone valves.

ELECTRIC BASEBOARD DISTRIBUTION SYSTEM
301-5.4

Clean dirty heat transfer fins. Straighten bent fins.

supply ducts
301-5.2f

duct insulation
301-5.2¢g

distribution water
lines
301-5.3a

pipe insulation
301-5.3b

heat transfer fins,
radiators
301-5.3¢c

bleeder valves
301-5.3d

zone valves
301-5.3e

heat transfer fins
301-5.4a

OWPS 301-5 04-03-06
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OWPS 301-6

MECHANICAL SYSTEMS
INSTALLATION

) Section
State of Ohio
@ Weatherization Program  ggpes
Standards

Mechanical Ventilation

EXISTING EXHAUST FANS 301-6.1

Install rigid or flexible vent duct to the outside of the house
on each exhaust vent fan that is not properly vented to the
outside. Ensure that the vent duct is properly-sized,
insulated with at least an R-6 material or covered with the
msulation blown into the attic, and is pitched towards the
outside, if possible. Flexible ducts must beinstalled tightly,
with a minimum of sagging. Vent ducts for clothes dryers
must be smooth-surfaced, rigid duct or non-combustible
metal, flexible duct and are not to be insulated.

Install a working damper and tighten or replace any loose
connections on the exhaust vent pipe. Install a weather-
protective termination fixture if one is not present.

If the exhaust fan is not operational or effective, repair or
replaceitifitis needed according to the OVERALLS Scale,
Building Tightness Limits, or IAQ needs. If the exhaust
fan 1s not operational or effective, and it is not needed
according to the determinations mentioned above, do not
work on it.

The following standards assume that the exhaust
fan is needed.

Use a rigid or flexible duct for any duct replacement and
new exhaust fan installation. Use smooth-surfaced, rigid
ducts or non-combustible metal, flexible ducts for clothes
dryer vent duct replacements.

Replace any switch or control that is not operational.
Repairorreplace any fan and switch wiring and connections
that are improper.

Instruct the customer on the proper use of exhaust fans.

Perform a worst-case draft test (see 1506-4). Install passive
venting if necessary.

vent to outside
301-6.1a

damper and
connection
301-6.1b

determination
of need
301-6.1c

vent duct material
301-6.1d

control
301-6.1e

power to fans
301-6.1f

proper use CEE
301-6.1g

OWPS 301-6 09-11-00
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OWPS 301-6 MECHANICAL SYSTEMS INSTALLATION—Mechanical Ventilation

NEW EXHAUST FANS 301-6.2

proper fan size Determine the proper fan size PMI in CFM for the area to

301-6.2a be ventilated.

potential need Install a properly-sized exhaust fan where needed according

301-6.2b to the OVERALLS Scale, Building Tightness Limits, or
TAQ needs.

vent duct material Install rigid or flexible vent duct to the outside of the house

301-6.2¢ on each exhaust vent fan. Ensure that the vent duct is

properly-sized, insulated with at least an R-6 material or
covered with the insulation blown into the attic, and is
pitched downward toward the outside to allow consdensation
to escape, if possible. Flexible ducts must be installed taut.

termination Install a weather-protective termination fixture to the
301-6.2d outside end of the vent pipe.

proper use Instruct the customer on the proper use of exhaust fans.
301-6.2¢e CEE Perform a worst-case draft test (see 1506-4). Install passive

venting if necessary.

Page 2 of 2 OWPS 301-6 09-11-00
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Section
State of Ohio MECHANICAL SYSTEMS
.. INSTALLATION
Weatherization Program S
Standards Electrical Efficiency

FLUORESCENT LIGHTING 301-7.1

Install screw-in compact fluorescent lighting per
manufacturer’s instructions in the fixtures determined
during the initial inspection. Never install fluorescent
lighting in fixtures with dimmers unless specifically allowed
by the bulb manufacturer.

OTHER ELECTRIC ENERGY EFFICIENCY
MEASURES 301-7.2

The customer's specific needs and habits must be considered
in the repair or replacement of efficiency measures. All
material installed must be installed PMI and in compliance
with local codes.

CONSUMER ENERGY EDUCATION 301-7.3

Education should be provided concerning such matters as
the impact of dirty filters on electric clothes dryers, the impact
of dirty coils on refrigerators and freezers, behavior impacts
on refrigerator energy use, and the impacts of water leaks
on well pumps.

REQUIRED ELECTRIC ENERGY EFFICIENCY
MEASURES 301-7.4

Foam waterbed covers must be purchased with non-HWAP
funds. The waterbed cover shall be installed to cover the
entire exposed surface of the mattress. The foam must be
placed directly on the mattress surface under any and all
covers. The thermostat temperature for the appliance must
be reduced at the time of installation. Normal operating
temperature with the foam insulation in place should be
between 70° and 80° F.

fluorescent lighting

301-7.1a

improvements
301-7.2a

consumer energy
education
301-7.3a

waterbeds
301-7.4a

4

CEE

CEE

OWPS 301-7 09-11-00
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OWPS 301-7 MECHANICAL SYSTEMS INSTALLATION—Electrical Efficiency

install refrigerators/

freezers
301-7.5a

recycle old units
301-7.5b

N

N

REFRIGERATOR/FREEZER REPLACEMENT
301-7.5

Install refrigerators/freezers per manufacturer’s instructions
in a location acceptable to the customer.

Refrigerator and freezers taken out of service must be
discarded in an environmentally-sensitive manner. Old
appliances contain refrigerant gasses that must be reclaimed
only at licensed stations. No appliances taken out of service
may be returned to service by sale, barter, or for free. Disposal/
recycling fees are to be added to the replacement cost and
considered in the cost-effectiveness testing.

Page 2 of 2
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OWPS 301-8

State of Ohio

Secton  MECHANICAL SYSTEMS
INSTALLATION

Weatherization Program
eatherizatio ogra Subledt

Standards Electrical Safety

SERVICE ENTRY BOX/CIRCUITS 301-8.1

Have the electricutility companyreplace the main electrical
supply if it is unsafe.

When needed, replace the main service panel according to
the NEC considering amp size, number of circuits, and wire
size of circuits.

Circuit wiring must be installed in conformance to the

NEC.

main power supply
301-8.1a

main supply panel
301-8.1b

circuits
301-8.1¢c

OWPS 301-8  03-14-96
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OWPS 302-1

State of Ohio

@ Weatherization Program

Standards

Section

BUILDING SHELL

INSTALLATION

Subject

Overall Building Shell

OVERALL BUILDING SHELL TESTING 302-1.1

Perform a blower door test. Categorize areas that need to

be addressed based on performance testing. Ensure that 302-1.1a
the Building Tightness Limits (BTL) minimum level of air
leakageisavailable within the home. Ensure that the home

will not be brought below the BTL, or that mechanical

ventilation or pressure reliefis added. Use the blower door

and smokebottle as a tool to assistinfinding and sealing air

leakage sites (see 1506-1). Continue to locate and seal air

leakage sites until the target reduction goal is met or

surpassed. Document the valid technical reason(s) which

prevented the target reduction goal from being achieved.

crew assessment

No Air . . 30% 40% 45% i:' 50%
Leakage |  OptionalAir Reduction Reduction Reduction Reduction
Work Leakage Work | TagetLevels | Target Levels Target Levels | Target Levels
s B e B e B B A s e s s e B s s B B s s e e
CFM50
0 1250 2750 4250 5500 7500

Figure 302-1.1a OVERALLS Scale

OWPS 302-1 04-01-05
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OWPS 302-2

Section
- BUILDING SHELL
Sta.te Qf Ohio INSTALLATION
Weatherization Program X
Subject
Standards Roof
EXTERIOR SURFACE 302-2.1
Make any necessary repairs to damaged roofing material roofing
and structural roofing members. 302-2.1a
Repair or replace missing or damaged flashing. flashing
302-2.1b
Repair masonry chimneys as required by the work order. chimney
302-2.1c
Repair or replace metal flues and stabilizing devices as metal flue pipes
required by work order. 302-2.1d
Repair or replace gutter system components as required to gutter system CEE
stop moisture damage. Clean the gutter system if it is 302-2.1e

clogged or causing moisture damage.

Explain the

importance of keeping the gutter system unclogged to the

customer.

OWPS 302-2 03-14-96
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OWPS 302-3

Section
: BUILDING SHELL
Stqte (.)f Ohio INSTALLATION
Weatherization Program Subject
Standards Attic Floor

ELECTRICAL SYSTEM SAFETY 302-3.1

Correct electrical problems such as unsafe wiring, uncovered wiring I
junction boxes, or electrical situations which must be 302-3.1a i
corrected prior to performing any other work in the attic(s).
Ifinsulation exists, ensure that wiringisin a safe and legal

state.

All electrical junctions must be flagged and be installed in junction boxes
covered junction boxes. 302-3.1b

Install safety clearance shielding around all heat producing electrical clearances
electrical devices such as recessed lights without an IC 302-3.1c |

(insulation contact) rating, vent fans, etc.

Ifknob and tube wiringisin use, install proper sized S-type S-type fuses
fuses in boxes that contain fuses before installing any 302-3.1d
insulation.

HAZARDS 302-3.2

Use appropriate personal protective equipment (PPE) and health hazards I
work practices in the presence of animal or insect hazards. 302-3.2a -
Ensure personal safety during work.

Remove any stored items that need to be moved in order to stored objects
install attic insulation effectively. 302-3.2b
Repair any rotted, broken, or damaged attic structural ceiling repair

components. Ensure that the ceiling will safely hold the 302-3.2¢
weight of the insulation. Repair or replace any weakened,
damaged, or missing interior ceiling surface.

ATTIC ACCESS 302-3.3

When it is necessary to install an interior access in the attic access hatch-
ceiling, it must be at least 14 1/2" x 24", and shall be ceiling
weatherstripped and insulated to the samelevel as the attic 302-3.3a

floor. If there is an existing fold-down stairs, a coffin type
hatch shallbe made. Thelid and the sides of this hatch shall
have the same R-value as the rest of the ceiling and be
weatherstripped.

OWPS 302-3 04-03-06 Page 1 of 4



BUILDING SHELL INSTALLATION—Attic Floor

attic access hatch--
kneewall
302-3.3b

access--insulation
dam
302-3.3¢c

exterior access
302-3.3d

thermal bypasses
302-3.4a

blocking for
insulation
302-3.4b

existing attic vents
302-3.4c

attic vent
installation
302-3.4d

When it is necessary to install an interior attic access in a
kneewall, it must be at least the kneewall stud cavity width
x 24”7, and shall be weatherstripped and insulated to R-19.
A latch shall also be installed to ensure airtightness.

A ceiling access shall have an insulation dam, made of rigid
materials, that exceeds the height of the insulation to be
installed. The dam must be strong enough to hold the
weight of a person entering or exiting the attic.

Ifthere are nointerior accesses, at least one exterior access
to each attic space shall be left unsealed for inspection
purposes.

ATTIC PREPARATION FOR INSULATION 302-3.4

Locate and seal attic thermal bypasses, chaseways, and
open-topped partition walls. Deal with ceiling height
changes and stairwells as necessary to stop bypassleakage.
Seal kneewall floor cavities. Check for completion of bypass
sealing before installing any insulation (see 1506-3).

Block around recessed lights which do not have an IC
(insulation contact) rating and other electrical devices such
as fan units. Seal around flue pipes and chimneys with
noncombustible materials and install blockage to ensure
proper clearances for the type of flue or chimney. When
insulating stairs to an attic, achimney liner may need tobe
installed if the chimney is against the stairs or the walls of
the walk-up attic. Blown fiberglass may be used.

Ensure that existing vents are not blocked, crushed or
otherwise obstructed. Correct problems as necessary, or
replace.

Install venting as directed by the work order. Install high
roof vents as close totheridge as possible. Install high gable
vents at least 3' above the soffit or gable vent used for low
venting.

OWPS 302-3 04-03-06
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BUILDING SHELL INSTALLATION—Attic Floor

OWPS 302-3

If directed by the work order, prepare to add necessary
insulation to eliminate voids and areas of incomplete
coverage. Cut existing fiberglass batts back 2’ from the
soffit and prepare to dense pack the perimeter. Prepare
floored areas or other restricted zones with existing
insulation for high density application.

Priortoinsulating, ensure that any areasinsulation should
not contact are thoroughlyblocked and that blocked electrical
devices will be temporarily covered while blowing insulation.

Repair or replace weak or damaged sections of plaster or
drywall to ensure stability of insulation.

Install house wrap air barrier material tightly to the
kneewall framing using staples or other appropriate
fasteners spaced no more than 3 inches apart. No material
may be used which would create a vapor barrier. Install
additional horizontal strapping so that there is no more than
3 feet between straps or between straps and the top or bottom
of the wall. Install house wrap material along floor and rafter
framing so that insulation may be installed in a continuous
fashion. Afterinsulationisinstalled, secure the house-wrap
to the slope and floor with staples.

ATTIC INSULATION 302-3.5

Donotinstall cellulose insulation when it will be in contact
with an exposed metal roof. Use another insulation type.

Insulate uninsulated openjoist attics to R-38. Addinsulation
to other areas as necessary or as directed.

Insulate enclosed areas (under floors, slopes, under kneewall
cavities, etc.) to high density level as follows:

blown cellulose 3.25 to 3.75 Ib/ft?

blown fiberglass 1.6 1b/ft?
Insulate kneewall areas as follows:

blown cellulose 3.25 to 3.75 Ib/ft?

blown fiberglass 1.6 1b/ft?

fiberglass batts R-19

existing insulation
302-3.4e

temporary cover
302-3.4f

damaged plaster
repair
302-3.4¢g

prep kneewalls for
dense pack
302-3.4h

metal roof/
insulation
302-3.5a

insulation--open joist
302-3.5b

insulation--enclosed
302-3.5¢

kneewalls
302-3.5d

OWPS 302-3 04-03-06
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BUILDING SHELL INSTALLATION—Attic Floor OWPS 302-3

insulation - kneewall Insulate kneewalls with an appropriate insulation that

302-3.5e completely fills the cavities. If installing fiberglass batts or
if batts are existing, housewrap must encapsulate the
insulation.

Install netting, housewrap, or rigid insulation, which is
appropriately attached, and must be installed for blown
insulation.

air barrier

302-3.5f Install an air barrier at the bottom of each slope area,
including cathedral ceilings, whether the areas are
insulated or not.

perimeter pull

302-3.5g Where there are existing fiberglass batts, use the perimeter
pull method (see1504 Abbreviations and Definitions).

CERTIFICATE OF INSULATION 302-6
certificate of
insulation Post aconsumer information card or certificate ofinsulation
302-3.6a which complies with OAC 109:4-3-14 on, or adjacent to, the
electric service panel.

OWPS 302-3 04-03-06 Page 4 of 4



OWPS 302-4

Section
. BUILDING SHELL
W Sta}te c.)f OEIO INSTALLATION
eatherization Program Subject
Standards Sidewalls

HAZARDS 302-4.1

Correct any electrical hazard such as bare, frayed, or
uninsulated wiring on house connections prior to any other
sidewall work.

Correct any problems at exterior flues, gas or oil lines, or
fuel tanks prior to beginning sidewall insulation.

Employ appropriate safety measures before setting up near
insect, plant, or animal hazards.

Set up ladders in a safe manner, using ladder levelers or
other safety devices, to compensate for yard inclines or
other physical obstructions to safe ladder use.

SIDEWALL CONDITION 302-4.2

Note all types of siding material. Note siding material
which may contain asbestos. Wherever possible, determine
the presence and condition of previous layers of siding or
sub-siding. In consultation with the homeowner/
authorized agent, determine the best sidewall insulation
installation strategy (the "tubing" method or the "two-
hole per story" method ). As the primary acceptable
method, the siding must be lifted or temporarily removed
to gain access for drilling. Only after it has been
determined by the inspector and insulation crew, in
consultation with the homeowner/authorized agent,
that the siding cannot or should not be removed, written
permission is needed from the homeowner/authorized
agent to drill through any type of exterior siding.

Ensure that the exterior drill installations have been
properly finished and that the final appearance is as close
to the original as possible.

Repair or replace severely deteriorated window or door
components as directed by the work order. Replace all
missing glass.

electric hazards
302-4.1a

piping hazards
302-4.1b

health hazards
302-4.1c

ladder safety
302-4.1d

siding type
302-4.2a

exterior finish
302-4.2b

exterior doors &
windows
302-4.2¢

OWPS 302-4 04-01-05

Page 1 of 3



OWPS 302-4 BUILDING SHELL INSTALLATION—Sidewalls

moisture damage Determine the source and correct any problem which has

302-4.2d led to moisture in wall cavities prior toinstallinginsulation.
Repair or replace damaged, rotted, or deteriorated siding to
ensure the integrity of the insulation. If any missing
siding, flashing, etc. would allow disintegration of installed
insulation, replace it with a compatible material.

structural integrity Access structural additions and critical junctures to

302-4.2e determine the ability of these areas to contain high-
density insulation. Correct any openings or gaps prior
to installing insulation.

INTERIOR SURVEY 302-4.3

interior surface Repair or replace weak or damaged drywall or lath and

302-4.3a plaster sections. Patch holes in exterior walls. Locate any
interior areas of paneling with no sub-wall surface, or that
arenot securely fastened. Determine aninsulation strategy
which will not damage the paneling. Repair or replace
damaged or missing baseboard, casing, jambs, etc. that
may allow insulation to escape from the wall cavity. Holes
drilled for insulation must be finished and returned to a
condition as close to the original as possible.

interior mechanicals Locate the positions of all wall-mounted switches and outlets

302-4.3b before beginning insulation work. Locate all chaseways,
utility runs, duct runs, wall heaters, vent fan penetrations,
etc. priortoinsulating. Block around these areas, if possible.
If it 1s not possible to block around an area, avoid that area
when insulating.

structural details Find anyinterior soffit areas, pocket doors, or other structural

302-4.3c details which may need preparation prior to insulating,
and prepare as necessary. Correct all openings at the
bottoms of walls and other areas which may allow insulation
to escape. Locate critical framing junctures and ensure
adequate insulation density.

INSULATION 302-4.4

install blown insulation Determinetheappropriate sidewallinsulationtechnique(s)

302-4.4a to be used. Insulate all sidewalls to 3.25-3.75 lbs/ft? with
cellulose insulation, unless a technical barrier prevents
this technique. All technical problems must be documented
in the client file. When using blown fiberglass, install
at a density of 1.6 1b/ft3.

Page 2 of 3 OWPS 302-4 04-01-05



BUILDING SHELL INSTALLATION—Sidewalls OWPS 302-4

If wallinsulation exists, only call for more wallinsulation if install blown

an evaluation has determined that it will significantly insulation (con’t)

reduce the airleakage oris necessary toaddressthecritical 302-4.4a

framing junctures.

Insulate open wall cavities as directed. Enclose the cavity install insulation in

so that insulation is not exposed to the living area open cavities
302-4.4b

CERTIFICATE OF INSULATION 302-4.5

Post a consumer information card or certificate of certificate of

insulation which complies with OAC 109:4-3-14 on, or insulation

adjacent to, the electric service panel. 302-4.5a

OWPS 302-4 04-01-05 Page 30f 3






OWPS 302-5

Section
. BUILDING SHELL
State of Chio
W . INSTALLATION
ther: 1
ea 1zation Program Sject
Standards Foundation

FOUNDATION AREA 302-5.1

If a hazardous situation exists, correct, it if possible, under
program guidelines before beginning weatherization.
Hazardous situationsinclude, but are not limited to, unsafe
electrical situations, excessive moisture, sewage leaks,
excessive animal droppings, or dangerous physical
situations, such as broken glass in the crawl space.

Correct moisture or sewage problems, if possible under
program guidelines.

Repair damaged or missing areas of foundations, when
allowable under program guidelines. Penetrations to the
outside should be sealed.

CRAWL SPACE 302-5.2

If the inspector has called for the separation of the crawl
space and basement, separate the vented, non-conditioned
crawl space from the unintentionally conditioned or
conditioned basement with suitable materials.

Install a vapor barrier in the crawl space if none is present.
Overlap edges a minimum of 6 inches and up at least 6
inches on the perimeter wall. Seal all joints.

If floor insulation is to be installed, and there is a danger
of freezing, insulate the water lines.

Crawl space ventilation is not necessary if the crawl space
1s well drained and dry, there is a complete, effective vapor
barrier, and thereisnodangerof standing water. Otherwise,
install the required amount of closeable foundation
ventilation (1ft? of closeable NFVA for each 1500ft? of floor
area) when insulating the crawl space.

Seal all direct air leakage sites into the crawl space.

hazards
305-5.1a

moisture/sewage
problems
302-5.1b

repair
302-5.1c

crawl space/
basement separation
302-5.2a

vapor barrier
302-5.2b

water lines
302-5.2¢

ventilation
302-5.2d

direct air leakage
302-5.2¢

OWPS 302-5 04-03-06
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BUILDING SHELL INSTALLATION—Foundation

bypasses
302-5.2f

exhaust fan
termination
302-5.2g

insulation
302-5.2h

floor moisture
302-5.3a

water lines
302-5.3b

direct air leakage
302-5.3¢

bypasses
302-5.3d

exhaust fan
termination
302-5.3e

exterior doors and

windows
302-5.3f

insulation
302-5.3g

Seal all bypasses and chaseways into and through the
conditioned areas of the house to achieve a house to zone
leakage of 20 square inches or less (see 1506-3 Zone
Pressure Testing).

Route any exhaust fans to the outside, using dampered
vents and smooth bore rigid pipe and an appropriate
termination fixture.

Install insulation, when required, with the vapor barrier
toward the living area. Cut floor insulation to fit snugly
into the cavities and secure with mechanical fasteners.
Install perimeter insulation from the sillbox (including the
band joist) to the crawl space floor. The crawl space wall
insulation shall extend vertically and horizontally a
minimum total distance of 24” linearly from the outside
finished ground level. Mechanically fasten the insulation
and seal all joints with tape.

BASEMENT 302-5.3

Correct basement floor moisture problems as directed by
the work order.

If floor insulation is to be installed, and there is a danger
of freezing, insulate the water lines.

Seal all penetrations and other direct air leakage sites into
the basement.

Seal all bypasses and chaseways into and through the
conditioned areas of the house to achieve a 50Pa pressure
difference into the non-conditioned area (see 1506-3).

Route any exhaust fans to the outside using dampered
vents, smooth-bore rigid pipe, and an appropriate
termination fixture.

Repair or replace exterior doors or door components to
reduce air leakage. Replace all missing glass and repair or
replace window components to reduce air leakage.

Install insulation, when required, with the vapor barrier
toward the living area. Cut floor insulation to fit snugly
into the cavities, and secure with mechanical fasteners.

OWPS 302-5 04-03-06
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BUILDING SHELL INSTALLATION—Foundation OWPS 302-5

Install perimeterinsulation from the sillbox to the basement insulation (con’t)
floor. Mechanically fasten the insulation and seal all joints 302-5.3g

with tape. Insulate the band joist of conditioned or

unintentionally conditioned basements.

NOTE: do not insulate basement walls that are below the basement
ground surface level with any product where you cannot 302-5.3h
ensure an air barrier, as the flow of moisture behind the

insulation may tend to encourage mold growth.

We learn that all wall components require a surface
exposure to drying potential, either to inside or outside.
Basement wall surfaces below grade level need to have the
opportunity to “dry to the inside”.

CERTIFICATE OF INSULATION 302-5.4

Post a consumerinformation card or certificate of insulation certificate of
which complies with OAC 109:4-3-14 on, or adjacent to, the insulation
electric service panel. 302-5.4a
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OWPS 401-1

: Section  MECHANICAL SYSTEMS
State of Ohio FINAL INSPECTION
Weatherization Program 1 Subject
Standards Heating Units

OPERATIONAL UNITS 401-1.1

Ensure that primary heating unit is operational.

FUEL SUPPLY 401-1.2

Ensure that fuel is available (except for solid fuel units) to
begin final inspection.

Ensure that all solid fuel units are free from heat exchanger
leakage, excessive corrosion, and unsafe or improper wiring
(when applicable). Ensure that venting for all fuel types
meet safety and clearance requirements in accordance
with the applicable NFPA code for the fuel type #54 for
gas, #31 for fuel oil, #211 for solid fuel).

Use a combustible gas leak detector to ensure that there
are no propane or natural gas leaks.

Visually ensure that there are no kerosene or fuel oil leaks.

Ensure that the heating units are not under- or over-fired.
Clock the meter on natural gas units. On propane units,
take a gas pressure test, measure the orifice, and calculate
the actual Btu input.

ELECTRICAL POWER SUPPLY 401-1.3

Ensure that the mainelectrical power supply to the heating
unit is safe.

If called for, ensure that the electrical line to the unit is a
dedicated circuit that is properly sized and fused. Note:
Each new unit shall have a dedicated electrical circuit.

operational heating
unit
401-1.1a

fuel availability
401-1.2a

solid fuels
401-1.2b

fuel leakage, gas
401-1.2¢

fuel leakage, oil
401-1.2d

Btu input
401-1.2¢

main electrical power
safety
401-1.3a

dedicated circuit
401-1.3b

OWPS 401-1 04-03-06
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MECHANICAL SYSTEMS FINAL INSPECTION—Heating Units

safe wiring
401-1.3c

heating unit
clearances
401-1.4a

vent system visual
inspection
401-1.5a

vent connections
401-1.5b

vent slope
401-1.5¢

vent elbows
401-1.5d

chimney condition
401-1.5e

chimney liner
401-1.5f

draft, "worst case"
401-1.6a

Ensure that all the wiring in or at the heating unit is
properly insulated and in good condition, and that there
are no improper or loose connections.

HEATING UNIT CLEARANCES 401-1.4

Ensure that clearances from combustibles are in accordance
with NFPA codes listed in Table 401-1.2b.1 or PMI.

VENT SYSTEM VISUAL INSPECTION 401-1.5

Ensure that the vent system extends from the heating unit
to the outside of the dwelling, extends to the proper height,
and hasnocracks, holes, or loose, unsealed, or disconnected
sections. Ensure that there is no excessive corrosion or
rust.

Ensure that the vent/chimney connection is securely
fastened and properly sized and installed.

Ensure that the vent connector is installed with no dips or
sags, and rises at least 1/4" per foot of run.

Ensure that the number of elbows does not exceed that
allowed by codes cited in Table 401-1.2b.11.

Ensure that any chimney in use is in sound condition,
including liner, bricks, blocks and mortar.

If a new chimney liner was to be installed, ensure that it
has been properly sized and installed PMI.

DRAFT TESTING 401-1.6

Set up and perform the “worst case scenario” for draft
testing (see 1506-4). Refer to Table 401-1.6 for proper
probe placement. Ensure that draft is within the accept-
able range.

OWPS 401-1 04-03-06
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MECHANICAL SYSTEMS FINAL INSPECTION-—Heating Units

OWPS 401-1

Table 401-1.6 Draft Test Locations and Acceptable Readings

Draft Gauge Probe

Worst Case Acceptable Draft Readings at

Heating Unit Type Placement Listed Outdoor Temperatures (F)
<20 21-40 41-69 61-80 >80

Gas Atmospheric Flue (after diverter) -5 Pa -4 Pa -3 Pa -2 Pa -1 Pa

Appliances (Furnace, -02wc| -.016wc" |-.012wc’ |-.008 wc” -.004 wc”

Space Heater, Boiler

Floor Furnace)

Gas Fan-Assisted Flue (1 1/2 times the -5 Pa -4 Pa -3 Pa -2 Pa -1 Pa
diameter of the flue -02wc| -.016wc”|-.012wc’ |-.008 wc” -.004 we”
from the flue collar or
elbow)

QOil Burners Flue (before Barometric -15Pa -13 Pa -11 Pa -9 Pa -7 Pa
Damper) -06wc| -.053wc” |-.045wc’ |-.038 wc” -.03 we”

Gas 90+ Furnace Exhaust Pipe PMI PMI PMI PMI PMI

COMBUSTION SAFETY AND EFFICIENCY TESTING

401-1.7

With the heating unit operating, collect a flue gas sample,
according to the location in Table 401-1.7a. Ensure that
the CO reading is less than 100 ppm.

With the heating unit operating, use a combustion analyzer
to measure and record O,, and net stack temperature.
Refer to Table 401-1.7a for probe placement. Ensure that
readings are within the limits in Table 401-1.7b.

Table 401-1.7a CO and Combustion Analyzer Probe Placement Locations

Heating Unit Types

Probe Location

Direct Heating Equipment

Gas-fired Central Furnaces and

Heat exchanger ports

Oil-fired Central Furnaces and

Vent pipe before barometric

Direct Heating Equipment damper
Gas-fired Boilers Vent pipe before
draft diverter

assisted appliances

Sealed combustion units/Fan-

Exhaust vent pipe

carbon monoxide (CO)

401-1.7a

combustion analysis

401-1.7b

OWPS 401-1 04-03-06
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MECHANICAL SYSTEMS FINAL INSPECTION—Heating Units OWPS 401-1

Table 401-1.7b Acceptable Combustion Test Analysis Measurements

Heating (0, Stack Smoke | (CO) Carbon
Unit Oxygen Temp. Test Monoxide
Type Max. ppm
GAS (Natural

Gas, Propane)

Atmospheric 4-9% 300-600° F N/A 100
Fan-assisted 4-9% 300-480°F N/A 100
Condensing PMI PMI N/A 100
Space Heaters | 5-15% 300-650° F N/A 100
Standard

Power Burner 4-9% 275-550°F N/A 100
OiL

Standard

Oil Burner 4-9% 325-600° F 1 orless 100
Flame Retention | 4-7% 325-600° F 1 orless 100
Condensing PMI PMI 1 orless 100

Ensure that the combustion air requirements are in
accordance with the applicable NFPA code for the fuel type
(#54 for gas, #31 for fuel oil, #211 for solid fuel).

combustion air
401-1.7¢

HEAT EXCHANGER INTEGRITY 401-1.8

Ensure that the heat exchanger is free of deterioration,
cracks, or holes. Ensure that boilers are free of water
leakage

visual inspection
401-1.8a

carbon monoxide (CO) Test the distribution system and ambient air for CO, and

401-1.8b

oxygen fluctuation,
forced air systems
401-1.8c

ensure that combustion appliances are not producing CO.

During the combustion efficiency test on forced air systems,
ensure that there is no fluctuation in the O, reading during
blower operation. Iffluctuationisobserved, use anapproved
method to confirm the existence of a cracked heat exchanger.

OWPS 401-1 04-03-06
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MECHANICAL SYSTEMS FINAL INSPECTION—Heating Units

Ensure that a cracked heat exchanger has been replaced
with a new heat exchanger or a new furnace or heating
unit.

TEMPERATURE RISE 401-1.9

Measure the temperature rise of the unit to ensure that it
1s between 60°-90° F, or PMI.

CONTROLS 401-1.10

Ensure that the fan control properly activates the fan.

Ensure that the high limit setting is within code limits and
proper for the unit, or PMI.

Ensure that the blower motor, belt, and fan are clean and
operating properly.

Ensure that the boiler aquastat works properly.

Ensure that the boiler water pump works properly.

Ensure that the thermostat is operating properly and is
located in a position so as to work effectively.

cracked heat
exchanger
401-1.8d

measurement
401-1.9a

fan control, forced-air
units
401-1.10a

high limit control,
forced air units
401-1.10b

blower, forced-air
system
401-1.10c

aquastat, boiler
401-1.10d

water pump, boiler
401-1.10e

thermostat
401-1.10f

OWPS 401-1 04-03-06
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OWPS 401-2

Section

State of Ohio

MECHANICAL SYSTEMS
FINAL INSPECTION

Weatherization Program

Subject
Standards

1]

Electric Heat Pump/
Central Air Conditioning

OPERATIONAL UNITS 401-2.1

Ensure that heat pumps which are primary heating units
are operational.

Do not test a heat pump when the exterior air temperature
is 70°F or above.

Donottestacentral air conditioning unit when the exterior
air temperature is below 70°F.

THERMAL FLUID 401-2.2

Ensure that any thermal fluid or refrigerant leaks have
been corrected by an EPA-certified repair technician.

ELECTRICAL POWER SUPPLY 401-2.3

Ensure that the main electrical power supply to the unit is
safe according to the NEC.

Ensure that the heat pump/AC unit has a dedicated circuit
that is properly sized and fused.

Ensurethatthereisanoperating disconnect switch present
on an outdoor unit.

Ensure that no wiring at or in the heat pump/AC unit is
charred, frayed, missing insulation, or hasloose or improper
connections.

UNIT CLEARANCES 401-2.4
Ensure that the unit has clearance from combustible

materials that are PMI.

Ensure that the outdoor unit clearances are PMI. Ensure
that cooling fins are clean and not obstructed.

operational units
401-2.1a

heat pump test
401-2.1b

central air conditioner
test
401-2.1c

thermal fluid
leakage
401-2.2a

main power supply
401-2.3a

dedicated circuit
401-2.3b

disconnect switch
401-2.3c

safe wiring
401-2.3d

unit clearances,
indoors
401-2.4a

unit clearances,
outdoors
401-2.4b

OWPS 401-2 09-11-00
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OWPS 401-2 MECHANICAL SYSTEMS FINAL INSPECTION—Heat Pump/Central Air

back-up system
401-2.5a

condensate drainage
401-2.6a

A-coil
401-2.6b
unobstructed air flow

401-2.6¢

temperature rise/drop
401-2.6d

blower controls
401-2.7a

thermostat
401-2.7b

BACK-UP SYSTEM INSPECTION 401-2.5

Ensure that the back-up systems meet the appropriate
heating unit standards in 401-1.

AIR HANDLER 401-2.6

Ensure that the condensate is draining properly and that
there is no puddling or residue present.

Ensure that the A-coilisclean and functional. Ensure that
any cracks or holes in the coil have been corrected by an
EPA-certified technician.

Ensure that air flow 1s not obstructed.

Ensure that the temperature rise or temperature drop of

the heat pump/AC unit is within the manufacturer’s
specifications.

CONTROLS 401-2.7

Ensurethat the fan-on and the fan-off switches are working
correctly.

Ensure that the thermostat works correctly.

Page 2 of 2
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OWPS 401-3

MECHANICAL SYSTEMS
FINAL INSPECTION

. Section
State of Ohio
@ Weatherization Program :
Subject
Standards

Other CombustionAppliances

FUEL SUPPLY 401-3.1

Ensure that there are no gas leaks at the combustion
appliances, or in the pipes leading to them. Ensure that all
flexible range connectors are in good condition and
functioning properly.

Ensure that all shut-off valves to the cookstove and other
combustion appliances are in good condition and functioning
properly.

OVEN VENT 401-3.2

Ensure that an oven vented to the outside is safe and effective.

GAS COOK STOVE EXHAUST FAN 401-3.3

If there is an existing exhaust fan that is vented to the
outside, ensure that it is installed properly and functioning
effectively and safely.

Ensure that the customer understands proper fan usage.

CARBON MONOXIDE ACTION LEVELS 401-3.4

Ensure that the amount of CO is less than 25 ppm at each
burner, or that there is a properly sized and rated ventilation
system to exhaust the CO (see 1506-2).

Ensure that the oven is producing less than 25 ppm CO in
the ambient air, and less than 100 ppm in the vent (that is
not vented to the outside), or that there is a properly sized
and rated ventilation system to exhaust the CO (see 1506-
2).

CLOTHES DRYERS (ALL ENERGY SOURCES) 401-3.5

Ensure all clothes dryers are vented outside to daylight.

gas leaks
401-3.1a

gas shut-off
401-3.1b

vent to outside
401-3.2a

exhaust fan, vented to
outside
401-3.3a

proper use

401-3.3b CEE

stove top burners
401-3.4a

oven/broiler
401-3.4b

vent to outside
401-3.5a

OWPS 401-3 04-03-06
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MECHANICAL SYSTEMS FINAL INSPECTION—Other Combustion Appliances OWPS 401-3

dryer vent duct Ensure the clothes dryer is vented with a rigid-metal duct
material (rigid-metal) that has a smooth interior surface, is a minimum of 30 gauge
401-3.5b galvanized steel or aluminum, and is equipped with a

backdraft damper. Ensure the duct is run with the joints in
the direction of the air flow and is not fastened with screws
or other fasteners that extend into the duct.

dryer vent duct Ensure the diameter of the dreyr vent duct is at least the
material (flexible- diameter of the appliance outlet. Ensure the 4 inch diameter
metal) dryer vent duct does not exceed the maximum length of 25
401-3.5¢ feet from the clothes dryer outlet to the termination point. If

the length exceeds 25 feet, increase the duct diameter to 5”.
A reduction in maximum length of 2.5 feet for every 45
degree bend and 5 feet for every 90 degree bend shall apply).

vent duct sizing (rigid- Ensure the diameter of the dryer vent duct is at least the
metal) diameter of the appliance outlet. Ensure the 4 inch diameter
401-3.5d dryer vent duct does not exceed the maximum length of 25
feet from the clothes dryer outlet to the termination point. If
the length exceeds 25 feet, increase the duct diameter to 5”.
(A reduction in maximum length of 2.5 feet for every 45
degree bend and 5 feet for every 90 degree bend shall apply).

OWPS 401-3 04-03-06 Page 2 of 2



OWPS 401-4

Section
. MECHANICAL SYSTEMS
W Sta}te qf OBIO FINAL INSPECTION
eatherization Program Subject
Standards Domestic Hot Water

FUEL SUPPLY 401-4.1

Ensure that there is fuel available to begin the final
inspection.

Ensure that there are no propane or natural gas leaks.

Visually determine that there is no fuel leakage in kerosene
or fuel oil DHW units.

Ensure that natural gas units are not over- or under-fired
by clocking the meter to determine the actual Btu input.

ELECTRICAL POWER SUPPLY 401-4.2

Determine that the main electrical power supply to the unit
is safe.

Ensure that the electrical line to the unit is a dedicated circuit
that is properly sized and fused if one was called for by the
initial inspection.

Ensure that the wiring at or in the DHW unit is not charred,
frayed, missing insulation and has no loose or improper
connections.

DHW UNIT CLEARANCES 401-4.3

Ensure that a combustion-type DHW tank is at the required
distance from combustible materials according to the
appropriate NFPA code or PMI.

VENT SYSTEM INTEGRITY 401-4.4

Ensure that the vent system extends from the DHW unit to
the outside of the dwelling and has no cracks, holes, or
disconnected sections, and has no serious corrosion or rust.
Ensure that the venting is in compliance with the applicable
NFPA codes listed in Table 401-4.

fuel availability
401-4.1a

fuel leakage, gas
401-4.1b

fuel leakage, oil
401-4.1c

Btu input
401-4.1d

main power safety
401-4.2a 4

dedicated circuit
401-4.2b N

safe wiring
401-4.2¢ al

unit clearances
401-4.3a

vent system, visual
inspection
401-4.4a

OWPS 401-4 04-03-06
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OWPS 401-4 MECHANICAL SYSTEMS FINAL INSPECTION—Domestic Hot Water

vent connections
401-4.4b

vent slope
401-4.4c

vent elbows
401-4.4d

chimney condition
401-4.4e

draft “worst case”
401-4.5a

Ensure that the vent-to-chimney connections are securely
fastened.

Ensure that the vent connector has no dips or sags and rises
at least 1/4" per foot of run.

Ensure that the number of elbows does not exceed that
allowed by the applicable NFPA code for the fuel type (#54
for gas, #31 for fuel oil, #211 for solid fuel).

Ensure that any chimney in use is in sound condition
including liner, bricks, blocks and mortar. If a new chimney
liner was required, ensure that it has been properly installed.

DRAFT TESTING 401-4.5

Perform the worst case draft test (see 1506-4), and ensure
that draft is within the acceptable range as specified in Table
401-4.5. Refer to Figure 401-4.5 for probe placement.

Table 401-45 Draft Test Locations and Acceptable Readings

Draft Gauge Probe Worst Case Acceptable Draft Readings at

Heating Unit Type Placement Listed Outdoor Temperatures (F)

<20 21-40 41-69 61-80 >80

Gas Atmospheric Flue (after diverter) -5Pa -4 Pa -3 Pa -2 Pa -1Pa

Appliances (Furnace, -02wc’| -.016wc” | -.012wc’| -.008 wc” -.004 wc”

Space Heater, Boiler

Floor Furnace)

Gas Fan-Assisted Flue (1 1/2 times the -5Pa -4 Pa -3 Pa -2 Pa -1Pa
diameter of the flue -.02wc’'| -.016wc” | -.012wc’| -.008 wc” -.004 wc”
from the flue collar or
elbow)

Oil Burners Flue (before Barometric -15Pa -13Pa -11 Pa -9 Pa -7Pa
Damper) -06wc’| -.053wc” | -.045wc’| -.038 wc” -.03wc”

Gas 90+ Furnace Exhaust Pipe PMI PMI PMI PMI PMI

Page 2 of 5 OWPS 401-4 04-03-06




MECHANICAL SYSTEMS FINAL INSPECTION—Domestic Hot Water OWPS 401-4

Figure 401-4.5 Draft Test Probe Placement

GAS
Take the draft test
measurement here.

(o][R
Test in the flue before the
barometric damper

COMBUSTION SAFETY & EFFICIENCY TESTING
401-4.6

Perform the CO test by placing the probe as indicated in

Figure 401-4.6. Ensure that the CO in the flue gas is at or
below 100 ppm.

Figure 401-4.6 Proper Probe Placement for Testing DHW Tanks

GAS
Test by inserting the

J:L probe on each side of the
baffle in the fire tube.
—~L——

TOP DIAGRAM
OlL

Testin the flue before the
SIDE DIAGRAM barometric damper

Perform the combustion analysis test placing the probe as
indicated in Figure 401-4.6b. Ensure that the O, and the
net stack temperature levels are within the limits in Table
401-4.6b.

© COAD 1995

© COAD 1995

carbon monoxide (CO)

401-4.6a

combustion analysis

401-4.6b

OWPS 401-4  04-03-06
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OWPS 401-4 MECHANICAL SYSTEMS FINAL INSPECTION—Domestic Hot Water

Table 401-4.6c Acceptable Combustion Test Analysis Measurements

DHW ©, Stack Smoke (CO) Carbon

Unit Oxygen Temp. Test Monoxide

Type Max. ppm

GAS (Natural

Gas, Propane)

Atmospheric 4-9% 300-600° F N/A 100

Fan-assisted 4-9% 300-480° F N/A 100

OIL

Standard

Oil Burner 4-9% 325-600° F 1 orless 100

Flame Retention| 4-7% 325-600° F 1 orless 100
combustion air Ensure that the combustion air requirements are in
401-4.6¢ accordance with the applicable NFPA code for the fuel type

(#54 for gas, #31 for fuel oil, #211 for solid fuel).

TANK CONDITION 401-4.7

tank leakage Ensure that the DHW tank is not leaking water.

401-4.7a

pressure relief valve/ Ensure that an operable pressure relief valve and discharge
discharge pipe pipe are present and installed correctly on each DHW tank.
401-4.7b

tank insulation Document tanks which have a manufacturer's warning
warning o against insulating.

401-4.7c

tank insulation Ensure that the DHW tank has been insulated, if required.
401-4.7d

temperature setting Ensure that the DHW tank temperature has been lowered,
401-4.7e P when possible, without affecting the customer's lifestyle.
flame roll-out Ensure that no flame roll-out occurs when the DHW unit is
401-4.7f activated.

Page 4 of 5 OWPS 401-4 04-03-06



MECHANICAL SYSTEMS FINAL INSPECTION—Domestic Hot Water OWPS 401-4

If the DHW tank is gas-fired, ensure that the gas valve is
working properly.

Ensure that the thermostat is operating correctly

DOMESTIC HOT WATER DISTRIBUTION 401-4.8

Ensure that the water lines leading to and from the DHW
tank are not leaking.

Ensure that the first 6 feet of hot and cold water lines are
msulated, and that safe clearances from combustion sources
are maintained.

Ensure that there are no leaks in the hot water fixtures.
Ensure that leaks in cold water fixtures have been corrected,
if the leaks contribute to moisture problems.

Ensure that low-flow devices are installed in the shower and
sink fixtures if called for by the initial inspection.

Ensure that the customer is provided with consumer energy
education regarding DHW management.

gas valve
401-4.7g

thermostat ”
401-4.7h

water lines
401-4.8a

water line insulation
401-4.8b

fixture leaks
401-4.8c

low-flow devices | »
401-4.8d

consumer energy
education
401-4.8e

CEE

OWPS 401-4 04-03-06
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OWPS 401-5

. Section  MECHANICAL SYSTEMS
State of Ohio FINAL INSPECTION
Weatherization Program ,
Subject
Standards Heat Distribution Systems

FORCED-AIR DISTRIBUTION SYSTEM 401-5.1

Ensure that the blower motor and fan are clean and operating
properly.

Ensure that the fan control properly activates the fan.

Ensure that none of the registers are blocked. Ensure that
there are no open ducts or registers either exhausting heat
or drawing in return air from outside the heated area.
Ensure that the resident knows why it is important that
registers are not to be blocked.

Ensure that any existing asbestos has not been disturbed
(see 114-1.4a).

Ensure that all the ductwork is connected and in good
condition.

Ensure that all the existing flex duct is in good condition and
without any restrictions. Ensure that all the suspended
ductwork has proper hangers, which do not restrict air flow.

Ensure that all return ducts are in good condition, that they
are sealed and complete, running from the return grill in the
living space to the furnace.

Ensure that all the supply ducts are in good condition and
that there are noleaks in non-conditioned or unintentionally
conditioned areas.

Ensure that return and supply ducts in nonconditioned
areas are insulated with vinyl-backed R-6 fiberglass duct
insulation. Ensure that proper clearances from vent pipes
have been observed.

fan operation/
condition
401-5.1a

fan control
401.5.1b

register locations
and blockage
401-5.1c

CEE

asbestos
401-5.1d

condition/
disconnected sections
401-5.1e

flex duct
401-5.1f

return ducts
401-5.1g

supply ducts
401-5.1h

duct insulation
401-5.11

OWPS 401-5  04-03-06
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furnace filter
401-5.1j

register locations
and blockage
401-5.2a

asbestos
401-5.2b

condition/

CEE

CEE

disconnected sections

401-5.2¢

flex duct
401-5.2d

return ducts
401-5.2¢

supply ducts
401-5.2f

duct insulation
401-5.2¢g

WARNING: Make sure that no duct work on a solid
fuel furnace system is insulated because of possible
high temperatures.

Ensure that the furnace filter has been changed or is in new
condition, and the customer has been instructed on how to
change the filter.

GRAVITY DISTRIBUTION SYSTEM 401-5.2

Ensure that none of the registers are blocked. Ensure that
there are no open ducts or registers either exhausting heat
or drawing in return air from outside the heated area.

Ensure that any existing asbestos has not been disturbed
(see 114-1.4a).

Ensure that all the ductwork is connected and in good
condition.

Ensure that all the existing flex duct is in good condition, and
that there are no runs longer than 14 feet without rigid-
metal connectors present. Ensure that all the suspended
ductwork has proper hangers which do not restrict air flow.

Ensure that all the return ducts are in good condition, that
they are sealed and complete, running from the grill in the
living space to the furnace.

Ensure that all the supply ducts are in good condition, and
that there are no supply air leaks in non-conditioned or
unintentionally conditioned areas.

Ensure that supply and return ducts which pass through
non-conditioned areas are insulated with vinyl-backed R-6
fiberglass duct insulation. Maintain proper clearances from
the vent pipe.

WARNING: Make sure that no duct work on a solid
fuel furnace system is insulated because of possible
high temperatures.

OWPS 401-5  04-03-06
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BOILER DISTRIBUTION SYSTEM 401-5.3

Ensure that all the distribution water lines including valves,
joints, etc. are in good condition and free of leaks.

Ensure that all the heat distribution water pipes running
through non-conditioned areas are insulated with foam pipe
wrap. Where the distribution pipes run near any combustion
appliance vent pipes, ensure that the required distances to
combustible surfaces is observed.

Ensure that all the radiators and heat transfer fin connections
are free ofleaks. Ensure that the heat transfer fins are clean
and not bent.

Ensure that the bleeder valves are not leaking or defective.

Ensure that there are no leaking or corroded zone valves.

ELECTRIC BASEBOARD DISTRIBUTION SYSTEM
401-5.4

Ensure that the baseboard distribution system 1is in good
working condition. Ensure that the heat transfer fins are
clean and not bent. Ensure that the customer has been
informed about the importance of keeping the fins clean and
that the heaters should not be blocked with furniture or
other objects.

distribution water
lines
401-5.3a

water lines insulation
401-5.3b

heat transfer fins,
radiators
401-5.3¢c

bleeder valves
401-5.3d

zone valves

401-5.3¢ CEE

heat transfer fins
401-5.4a

OWPS 401-5  04-03-06
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OWPS 401-6

MECHANICAL SYSTEMS
FINAL INSPECTION

. Section
State of Ohio
@ Weatherization Program -
ubject
Standards

Mechanical Ventilation

EXHAUST FANS 401-6.1

Ensure that there is an operable exhaust fan system if it is
needed according to the OVERALLS Scale, Building
Tightness Limits, or indoor air quality (IAQ) needs.

Ensure that all exhaust fans are properly vented to a
weather-protective termination fixture located on the
outside of the house, either through an attic or sidewall, by
means of rigid- or flexible-metal (no vinyl) ductwork. This
ductwork must be insulated with atleast an R-6 material or
buried under the attic insulation, and if possible, pitched
toward the outside. Flexible duct must be installed tightly,
sothat minimal sagging occurs. Ensure that clothes dryers
are vented with smooth-surfaced, rigid duct or non-
combustible flexible-metal duct and that they are not
insulated.

Ensure that the exhaust vent system has a working damper
and tight connections on the exhaust vent pipe.

Ensure that the fan and switch wiring and connections are
effective and in good condition.

Ensure that the switch or control for the exhaust fan is
operable.

Ensure that the exhaust fan is properly sized PMI in CFM
for the area to be ventilated.

Ensure that the customer knows how to properly use an
exhaust vent fan. Ensure that passive venting has been
mstalled, if needed.

effectiveness
401-6.1a

venting and
termination
401-6.1b

damper and
connections
401-6.1c

wiring
401-6.1d

control
401-6.1e

proper fan size
401-6.1f

proper use

401-6.1g CEE

OWPS 401-6 04-03-06
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Section
. MECHANICAL SYSTEMS
Sta.te (.Jf Ohio FINAL INSPECTION
Weatherization Program <o
Standards Electrical Efficiency

FLUORESCENT LIGHTING 401-7.1

Ensure that screw-in, compact fluorescent lighting was
installed per manufacturer’s instructions in the fixtures
determined by the initial inspection. Ensure no fluorescent
lighting was installed in fixtures with dimmers unless
specifically allowed by the bulb manufacturer.

REFRIGERATOR/FREEZER REPLACEMENT 401-7.2

Ensure that refrigerators/freezers were install per
manufacturer’s instructions in a location acceptable to the
customer.

Ensure that refrigerators and freezers taken out of service
were discarded in an environmentally-sensitive manner. If
applicable, ensure that old units were reclaimed only at
licensed stations. Ensure that no units taken out of service
were returned to service.

OTHER ELECTRICAL ENERGY EFFICIENCY
MEASURES 401-7.3

Ensure that all materials have been installed PMI and in
compliance with local codes. Ensure that the benefit expected
in the estimation (repairing water leaks to reduce well water
pump operation) has been achieved.

REQUIRED MEASURES 401-7.4

Ensure that the foam insulation blanket is installed to cover
the entire exposed surface of the mattress and that it is placed
directly on the mattress surface under any and all covers.
Ensure that the thermostat temperature for the appliance
1s reduced to between 70° and 80° F with the customer’s

permission. Ensure that they have been purchased with non-
HWAP funds and installed.

fluorescent lighting
401-7.1a

refrigerators/freezers

401-7.2a ”
old units

401-7.2b »
improvements
401-7.3a »
waterbeds

401-7.4a »

OWPS 401-7 09-11-00
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consumer energy|-cgg
education
401-7.5a

CONSUMER ENERGY EDUCATION 401-7.5

Ensure that education has been be provided concerning such
matters as the impact of dirty filters on electric clothes dryers,
the impact of dirty coils on refrigerators and freezers,
behavior impacts on refrigerator energy use, and the impacts
of water leaks on well pumps.

Page 2 of 2
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. Section  \MJECHANICAL SYSTEMS
Sta.te Qf Ohio FINAL INSPECTION
Weatherization Program Subect
Standards Electrical Safety

SERVICE ENTRY BOX 401-8.1
Ensure that the main service entry box is properly mounted location of box
in an appropriate location (away from dampness and other 401-8.1a
hazards).
Ensure thatthe main service entry box is properly grounded grounding
according to the NEC. 401-8.1b
Ensure that existing wire types and that the location and type of wiring
condition of each type is hazard free. 401-8.1c
Ensure that the existing fuses/breakers are properly sized fuse/circuit size
for their circuits. 401-8.1d
Ensure that a copy of the Certificate of Insulation is present certificate of
at the service box, if applicable. insulation

401-8.1e

OWPS 401-8 09-11-00
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OWPS 402-1

BUILDING SHELL
FINAL INSPECTION

. Section
State of Ohio
@ Weatherization Program =
ubject
Standards

Overall Building Shell

EXTERIOR HOUSE INSPECTION 402-1.1

Ensure that the gutter and downspout system, if present, is
working effectively. Ensure that water is not running into
or under the house.

INTERIOR INSPECTION 402-1.2

Ensure that the foundation information 1s correct.

Ensure that noted hazards or problems have been corrected
or documented.

Perform a final blower door test (see 1506-1). Ensure that
the target reduction goal has been met or surpassed. Verify
the valid technical reason(s) that prevented the goal from
being achieved, and ensure that they are documented and
placed in the client file.

Ensure that the Building Tightness Limit (BTL) minimum
level of air leakage 1s available within the home.

drainage
402-1.1a

foundation
402-1.2a

foundation area
hazards
402-1.2b

blower door test and
target
402-1.2¢

Building Tightness
Limit (BTL)

402-1.2d
No Air . . 30% 40% 45% b 50%
Leakage Lgpkt“’"a{,a:"';k Reduction Reduction Reduction | Reduction
Work akage TargetLevels | Target Levels Targetlevels | Tamget Levels
rT T 1T [ T T T 1T 1| T T 1 11| T T T T | I T 1T T 1T T T [T T T T 1]/
CFM50
0 1250 2750 4250 5500 7500

Figure 402-12.d OVERALLS Scale

Ensure that the forced-air system register locations are
documented.

Ensure that the pressure pan readings are acceptable (see
1506-5).

register locations
402-1.2e

pressure pan test
402-1.2f

OWPS 402-1 04-03-06
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BUILDING SHELL
FINAL INSPECTION

) Section
State of Ohio
@ Weatherization Program  ggpes
Standards

Roof

EXTERIOR SURFACE CONDITION 402-2.1

Ensure that missing or damaged roofing materials have been
repaired or replaced.

Ensure that the required amount of NFVA has been installed.
Ensure that slate roofs have not received additional venting
unless there is solid sheathing present.

Ensure that missing or damaged flashing has been properly
repaired or replaced.

Ensure that active masonry chimneys are in sound condition
and vent to the outside.

Ensure that metal flues are in sound condition and vent to
the outside.

Ensure that the gutter system is not causing moisture
damage to any exterior surface.

Ensure that any problems or hazards in flat or low-pitched

roofs have been corrected, if possible.

If there is no interior attic access, ensure that each attic space
1s accessible through an unsealed exterior access.

INTERIOR SURFACE CONDITION 402-2.2

Ensure that any newly installed attic access i1s properly
constructed, insulated, and weatherstripped.

Ensure that damaged sheathing, rafters, plaster, or drywall
has been repaired or replaced, as necessary.

Ensure that cellulose insulation is not in contact with
exposed metal roofing.

Ensure that cellulose insulation is not in contact with a
masonry chimney or a metal flue.

roofing
402-2.1a

roof vents
402-2.1b

flashing
402-2.1c

chimney
402-2.1d

metal flue pipes
402-2.1e

gutter system
402-2.1f

flat & low-pitched
roofs
402-2.1g

attic access, exterior
402-2.1h

attic access
402-2.2a

sheathing/rafters
402-2.2b

metal roof/insulation
402-2.2¢

chimney/insulation
402-2.2d

OWPS 402-2 09-11-00

Page 1 of 1







OWPS 402-3

Section

State of Ohio

BUILDING SHELL
FINAL INSPECTION

Weatherization Program

Subject
Standards

1]

Attic Floor

ELECTRICAL SYSTEM SAFETY 402-3.1

Ensure that all attic electrical junctions have been enclosed
and flagged. Ensure that attic electrical problems have been
corrected.

Ensure that safety clearance shielding has been installed
around all necessary electric and other heat-producing
devices.

Ensure that circuits are properly fused. Explain to the
customer the importance of properly-fused circuits.

HAZARDS 402-3.2

Ensure that any existing animal or insect problems are
documented.

Ensure that stored objects do not reduce the effectiveness of
the insulation.

ATTIC FLOOR AIR LEAKAGE 402-3.3
Ensure that any interior attic access has been properly
insulated and weatherstripped and that latches have been

installed on kneewall accesses.

Ensure that the thermal bypasses have been sealed by
verifying the results of the zone pressure test (see 1506-3).

Ensure that intentional penetrations are free of insulation
overblow and that they are not restricted.

VENTS 402-3.4

Ensure that all vents are functioning as designed.

Ensure that vents have been installed to meet NFVA
requirements.

wiring
402-3.1a

electrical clearances
402-3.1b

fuse size
402-3.1c

CEE

health hazards
402-3.2a

stored objects
402-3.2b

access
402-3.3a

thermal bypasses
402-3.3b

intentional
penetrations
402-3.3c

vent function
402-3.4a

vent requirements
402-3.4b

OWPS 402-3 04-03-06
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BUILDING SHELL FINAL INSPECTION—ALttic Floor

combustion air vents

402-3.4c

attic floor condition
402-3.5a

previous insulation
402-3.5b

protective measures
402-3.5¢

proper type and
amount
402-3.5d

If combustion air vents are present, ensure that they are
sized correctly and are permanently open.

ATTIC FLOOR INSULATION 402-3.5

Ensure that damaged or rotted ceiling components have been
repaired or replaced. Ensure that the ceiling is safely holding
the weight of the insulation.

Ensure that all the voids and areas of incomplete coverage
in the existing insulation have been addressed. For partially
insulated attics or attics with existing insulation of R-19 or
greater, additional insulation should have been added if it
has been determined cost-effective by a NEAT audit. Ensure
that the insulation retrofit complies with the NEAT audit.

Ensure that appropriate protective measures have been taken
for all the areas that insulation should not contact for safety
reasons, 1.e., active chimneys and electrical devices, except
properly covered and flagged junction boxes).

Ensure that the proper type and amount of attic insulation
has been installed. Uninsulated attics must be insulated to
R-38.

Page 2 of 2
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OWPS 402-4

BUILDING SHELL
FINAL INSPECTION

. Section
State of Ohio
@ Weatherization Program T
Standards J

Sidewalls

HAZARDS 402-4.1

Observe all necessary measures to ensure personal health
and safety during the final inspection.

Ensure that allowable repairs have been made to bare,
frayed, or uninsulated wires leading to the house.

Ensure that exterior flues, chimneys, gas or oil lines, fuel
tanks, and plumbing lines have not been damaged and are
1n operable condition.

SIDEWALL CONDITION 402-4.2

Ensure that asbestos siding has not been drilled.

Ensure that severely deteriorated window or door components
have been repaired or replaced. Ensure that missing glass
has been replaced.

Ensure that exterior moisture damaged areas, such as
missing or rotted siding, have been repaired or replaced.

Ensure that exposed structural components have been
addressed so that the insulation is contained in the wall
cavities.

Ensure that insulation has been properly installed in all
required wall cavities.

Ensure that the exterior drill installations have been
proerply finished and that the final appearance is as close to
the original as possible.

INTERIOR SURVEY 402-4.3

If insulation has not been installed because of weak interior
wall surfaces, verify the noted surfaces.

health and safety
402-4.1a

electrical hazards
402-4.1b

piping hazards
402-4.1c

asbestos siding
402-4.2a

exterior doors &
windows
402-4.2b

moisture damage
402-4.2¢c

structural integrity
402-4.2d
insulation installation

402-4.2¢

exterior finish
402-4.2f

interior surface
402-4.3a

OWPS 402-4 09-11-00
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BUILDING SHELL FINAL INSPECTION—Sidewalls

interior finish
402-4.3b

dust and debris
402-4.3c

interior mechanicals
402-4.3d

structural details
402-4.3e

insulation amount
402-4.4a

open cavity
installation
402-4.4b

Ensure that the interior drill installations have been properly
finished and that the final appearance is as close to the
original as possible.

Ensure that no insulation dust or debris has been left in the
house.

Ensure that insulation has not escaped into wall heaters,
vent fans, ducts, or other mechanical or intentional
penetrations.

Ensure that structural details such as interior soffits, pocket
doors and other bypass features have been properly
addressed in the insulation process. Ensure that critical
framing junctures have been properly addressed.

INSULATION 402-4.4

Ensure that sidewall insulation has been installed to the
proper density.

Ensure that insulation installed in open cavities is not
exposed to the living area.

Page 2 of 2
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BUILDING SHELL
FINAL INSPECTION

) Section
State of Ohio
@ Weatherization Program  ggpes
Standards

Foundation

FOUNDATION DESCRIPTION 402-5

Ensure that allowable corrective actions have been taken
concerning hazards.

Ensure that allowable repairs have been made to moisture
or sewage problems.

Ensure that allowable repairs have been made to damaged
foundation areas and that holes in the foundation have been
repaired, except for combustion air supply openings.

CRAWL SPACE 402-5.2

Ensure that the zone classification for the area was properly
determined.

Ensure that the crawl space has been isolated from the
basement, if called for by the initial inspection.
Ensure that a complete ground cover vapor barrier has been

installed correctly, if applicable (may already have one).

Ensure that water lines have been protected from freezing,
if necessary.

Ensure that the proper amount of venting has been installed,
if necessary.

Ensure that direct penetrations and air leakage have been
addressed.

Ensure that bypasses and chaseways have been properly
addressed.

Ensure that exhaust vents have been properly vented to the
outside.

hazards
402-5.1a

moisture/sewage
402-5.1b

allowable repairs
402-5.1c

zone classification
402-5.2a

connection to
basement
402-5.b

vapor barrier
402-5.2¢

water lines
402-5.2d

ventilation
402-5.2e

direct air leakage
402-5.2f

bypasses
402-5.2¢

exhaust vent
terminations
402-5.2h

OWPS 402-5 09-11-00
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BUILDING SHELL FINAL INSPECTION—Foundation

insulation
402-5.21

zone classification
402-5.3a

floor moisture
402-5.3b

water lines
402-5.3c

direct air leakage
402-5.3d

thermal bypass sites
402-5.3e

exhaust vent
termination
402-5.3f

exterior doors and

windows
402-5.3g

floor insulation
402-5.3h

Ensure that floor or perimeter insulation has been properly
mstalled, when required.

BASEMENT 402-5.3

Ensure that the zone classification for the area was properly
determined.

Ensure that allowable measures have been taken to correct
excessive basement floor moisture.

Ensure that water lines have been protected from freezing,
if necessary.

Ensure that direct penetrations and other direct air leakage
sites have been properly addressed.

Ensure that chaseways and other bypass sites have been
properly addressed.

Ensure that exhaust vents have been properly vented to the
outside.

Ensure that damaged or missing exterior doors have been
repaired or installed as necessary to reduce air infiltration.
Ensure that missing glass in windows has been replaced to
reduce air infiltration.

Ensure that floor insulation has been properly installed,
when required.

Page 2 of 2
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. Section  MOBILE HOME MECHANICAL
State of Ohio SYSTEMS INSPECTION
Weatherization Program Subject
Standards Heating Units

APPROVED MOBILE HOME HEATING UNITS 601-1.1

Determine whether the existing heating unit is approved approved unit

for use in mobile homes. 601-1.1a

The inspection process may not proceed if the heat-

ing unit in use is not approved for mobile home use.
NON-OPERATIONAL UNITS 601-1.2

A mobile home may not be weatherized until the primary repair/replace
non-operational heating unit is repaired or replaced. 601-1.2a

FUEL SUPPLY 601-1.3

Fuel must be available (except for solid fuel units) to begin fuel availability

the inspection process. 601-1.3a

When no fuel is available for solid fuel units, check for: solid fuel
601-1.3b

1. heat exchanger leakage or corrosion
ii. unsafe and/or improper wiring, if applicable
1. unsafe and/or improper venting and clearances

Use a combustible gas leak detector to check for propane or fuel leakage - gas
natural gas leaks from all accessible gas supply lines and 601-1.3c

gas-fired appliances. Verify every suspected leak with

soap bubble solution. Determine the source and severity of

the problem. Determine corrective actions.

If the gas leak is major (see 1504 Abbreviations and major gas leaks
Definitions), immediately inform the customer and leave 601-1.3d !
the building. Contact the fuel vendor, and have the
problem corrected. Document all actions taken in the
customer file.

Weatherization work shall not begin until major gas
leaks are corrected.

If the gas leak is minor (see 1504 Abbreviations and minor gas leaks
Definitions), inform the customer and have the problem 601-1.3e
corrected.

OWPS 601-1 04-03-06 Page 1of 7



M H MECHANICAL SYSTEMS INSPECTION—Heating Units OWPS 601-1

fuel leakage, oil Visually check for fuel leakage from kerosene and fuel oil
601-1.3f heating units. Visually inspect fuel oil storage tank for
leaks.
Weatherization work shall not begin until oil or
kerosene leaks are corrected.
Btu input When appropriate, test to determine if the heating unit is
601-1.3g over- or under-fired by clocking the meter on natural gas

units and calculating the actual Btu input. On propane
units, take a gas pressure test, measure the orifice, and
calculate the actual Btu input. Determine corrective
actions.

ELECTRICAL POWER SUPPLY 601-1.4

main power safety Inspect the main electric power supply to the heating unit
601-1.4a and determine whether it is safe.

dedicated circuit Inspect the wiring to the heating unit. Determine whether
601-1.4b the electrical line to the heating unit is a dedicated circuit

that is properly sized and fused in accordance with NFPA
54, Section 5.6.4.

Ifno dedicated circuit exists, it is not necessary to have one
installed unless the wiring is in poor condition or there is
a history of circuit failure or a new heating unit is to be
installed.

hazardous wiring If the mobile home has aluminum wiring, be aware that it

601-1.4c ! canbe a fire hazard ifit is corroded, loose, or exposed. Take
special care when working in a mobile home with this type
of wiring. Visually inspect all wiring at or in the heating
unit to locate charred, frayed or missing wire insulation, or
any improper or loose connections.

If the wiring is hazardous, inform the customer of
the problem, and have it corrected prior tobeginning

weatherization work.

HEATING UNIT CLEARANCES 601-1.5

unit clearances Inspect the unit to determine whether clearances from
601-1.5a combustibles are in accordance with applicable NFPA
codes listed in Table 601-1.5 or PMI.

OWPS 601-1  04-03-06 Page 2of 7
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Table 601-1.5 NFPA Heating Unit Clearances

NFPA NFPA NFPA

Fuel Type Manual Code Section # Table #

Natural Gas 54 6 6.2.3(a)

Propane " " 6.2.3(b)

Qil 31 4,5 4-4.11
4-41.2
5-5.1

Solid Fuel 21 6,9 6-5.1.1
6-5.1.2
9-6.1
9-6.2.1

VENT SYSTEM VISUAL INSPECTION 601-1.6

Determine whether the vent system extends from the
heating unit to the outside of the mobile home. Look for
corrosion, rust, cracks, holes, or loose, unsealed or
disconnected sections. Determine whether the venting is
approved for mobile home use. Inspect the venting to
ensure that it is in compliance with the manufacturer's
instructions.

Determine whether the sealed combustion unit has properly
installed venting which functions as designed.

Determine whether the mobile home venting system has
any elbows.

DRAFT TESTING 601-1.7

If the mobile home does not have a sealed combustion unit,
set up for the worst case draft test (see 1506-4).

Start the unit and insert the probe in the appropriate
location listed in Table 601-1.7. Measure the draft at two
minutes and determine whether the draft readingis within
the acceptable ranges identified in Table 601-1.7.

vent system visual
inspection
601-1.6a

proper installation
601-1.6b

elbows
601-1.6¢

draft, "worst case"
601-1.7a

draft
601-1.7b

OWPS 601-1  04-03-06
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Table 601-1.7 Draft Test Locations and Acceptable Readings

Draft Gauge Probe Worst Case Acceptable Draft Readings at

Heating Unit Type Placement Listed Outdoor Temperatures (F)

<20 21-40 41-69 61-80 >80

Gas Atmospheric Flue (after diverter) -5 Pa -4 Pa -3 Pa -2 Pa -1 Pa

Appliances (Furnace, -02wc' | -016wc” |-.012wc' | -.008 wc” -.004 wc”

Space Heater, Boiler

Floor Furnace)

Gas Fan-Assisted Flue (1 1/2 times the -5 Pa -4 Pa -3 Pa -2 Pa -1 Pa
diameter of the flue -02wc’ | -.016wc” |-.012wc’ | -.008 wc” -.004 we”
from the flue collar or
elbow)

Oil Burners Flue (before Barometric| -15Pa -13 Pa -11 Pa -9 Pa -7 Pa
Damper) -06wc' | -.0563wc” |-.045wc' | -.038 wc” -.03 wc”

Gas 90+ Furnace Exhaust Pipe PMI PMI PMI PMI PMI

COMBUSTION SAFETY & EFFICIENCY TESTING

601-1.8
carbon monoxide With the heating unit operating, insert the probe into the
(CO) 601-1.8a appropriate locationidentified in Table 601-1.8a. Measure

and record the amount of CO in the flue gasses. The CO
reading must be at 100 ppm or less.

Table 601-1.8a CO and Combustion Analyzer Probe Placement Locations

Heating Unit Types Probe Location

Gas-fired Central Furnaces and Each heat exchanger port
Direct Heating Equipment

Oil-fired Central Furnaces and Vent pipe before

Direct Heating Equipment barometric damper

Sealed Combustion Units Exhaust vent pipe
combustion analysis With the heating unit operating in winter operating
601-1.8b condition, insert the sampling probe of a calibrated digital

combustion analyzer into the appropriate location listed in
Table 601-1.8a and 601-1.7b.

OWPS 601-1 04-03-06 Page 4 of 7
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OWPS 601-1

After the stack temperature stabilizes, measure and record
the O, and the net stack temperature readings. Determine
whether the readings are within the acceptable limitsisted

Table 601-1.8b

in Table 601-1.8b or PMI.

Acceptable Combustion Test Analysis Measurements

Heating 0, Stack Smoke (CO) Carbon
Unit Oxygen Temp. Test Monoxide
Type Max. ppm
GAS (Natural

Gas, Propane)

Atmospheric 4-9% 300-600 F N/A 100
Fan-assisted 4-9% 300-480 F N/A 100
Condensing PMI PMI N/A 100
Space Heaters | 5-15% 300-650 F N/A 100
Standard

Power Burner 4-9% 275-550 F N/A 100
OlL

Standard

Oil Burner 4-9% 325-600 F 1 orless 100
Flame Retention| 4-7% 325-600 F 1 orless 100
Condensing PMI PMI 1 orless 100

When necessary, determine whether the combustion air
requirements are in accordance with those listed in Table
601-1.8c. Determine whether combustion air openings are
free of obstructions and operating as designed. In non-
sealed combustion units, check for carbon deposits around
the draft diverter, and inspect for proper venting and
backdraft potential.

Table 601-1.8¢c Applicable NFPA Combustion Air Codes

combustion air
601-1.8c

Fuel Type NFPA Manual | Code #
Natural Gas/Propane 54 5.3
Qil 31 1-9
Solid Fuels 211 9-3
OWPS 601-1  04-03-06 Page 5of 7
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visual inspection
601-1.9a

carbon monoxide
(CO)
601-1.9b

oxygen fluctuation,
forced air systems
601-1.9¢

verified crack
601-1.9d

measurements
601-1.10a

fan control, forced-
air units
601-1.11a

high limit control,
forced-air units
601-1.11b

blower operation/
condition
601-1.11c

HEAT EXCHANGER INTEGRITY 601-1.9

Visually inspect the heat exchanger for evidence of
deterioration, cracks or holes.

With the heating unit operating, use a CO tester sensitive
to at least 10 parts per million to test for CO in the
distribution system and in the ambient air. If the source
of CO is not the heating unit, then look for other possible
sources of CO.

During the combustion efficiency tests on forced-air
systems, measure and record any change in the 0, reading
when the furnace blower motor comes on. If there is a
change in the reading, reinspect the heat exchanger. Other
industry accepted tests may be performed to confirm the
problem.

If a crack in the heat exchanger is verified, then the heat
exchanger or the heating unit must be replaced.

TEMPERATURE RISE 601-1.10

Furnace filter must be clean or be removed. With the
heating unit and blower operating, measure the temperature
in a register that is the closest to the supply plenum. Return
temperature may be taken in the return plenum or at the
filter compartment. Determine whether the temperature
rise is within the acceptable range of 60° F and 90° F, or PML.

CONTROLS 601-1.11

Determine whether the fan is properly activated by the fan
control.

Check the high limit setting on forced-air units. Determine
whether it is working correctly.

Determine whether the blower motor, belt, and fan are
clean, properly lubricated, and operating properly.
Determine if the blower motor needs lubrication.

OWPS 601-1 04-03-06
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Locate the thermostat and determine whether it is thermostat
functioning correctly. If it is not, determine whether the 601-1.11d
problem is due to the location or type of thermostat.

Determine if the thermostat will properly activate the

heating system. Determine if the thermostat is a
magnetically-controlled or the mercury bulb type.

OWPS 601-1 04-03-06 Page 7 of 7






OWPS 601-2

Section

State of Ohio

MOBILE HOME MECHANICAL
SYSTEMS INSPECTION

Weatherization Program

Subject
Standards

1]

Electric Heat Pump/
Central Air Systems

NON-OPERATIONAL UNITS 601-2.1

A mobile home may not be weatherized until a non-
operational, electricheat pump thatisthe primary heating
unit is repaired or replaced.

Perform an authorized mobile home audit, or complete a
Manual J before replacing unit.

Do not test heat pumps when the exterior air temperature
is above 70°F.

Do not test air conditioning units when the exterior air
temperature is below 70°F.

THERMAL FLUID LEAKAGE 601-2.2

Use a refrigerant leak detector to inspect for thermal fluid
leakage. If a leak is detected, promptly contact an EPA-
certified technician to correct the problem.

ELECTRICAL POWER SUPPLY 601-2.3

Inspect the main electrical power supply to the heat pump/
AC unit to ensure that it is safe.

Inspect the wiring to the heat pump/AC unit. Determine
whether the heat pump/AC unit has a properly sized and
fused dedicated circuit.

Verify that there is a disconnect switch present on outdoor
units.

Visually inspect all wiring at, or in, the heat pump/AC unit
for the presence of charred, frayed or missing wireinsulation,
and for loose or improper connections.

If a hazard exists, inform the customer and have the
problem corrected before performing weatherization
work.

repair/replace
601-2.1a

cost-effectiveness
601-2.1b

heat pump test
601-2.1c

air conditioner test
601-2.1d

thermal fluid
leakage test
601-2.2a

main power safety
601-2.3a

dedicated circuit
601-2.3b

disconnect switch
601-2.3c

hazardous wiring | !
601-2.3d

OWPS 601-2 09-11-00
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OWPS 601-2 M H MECHANICAL SYSTEMS INSPECTION—Heat Pump/Central Air

unit clearances,
indoors
601-2.4a

unit clearances,
outdoors
601-2.4b

back up system
601-2.5a

CEE

condensate drainage

601-2.6a

a-coil
601-2.6b

fins/filters/ducts
601-2.6¢

temperature rise/
drop test
601-2.6d

blower
601-2.7a

thermostat
601-2.7b

HEATING/COOLING UNIT CLEARANCES 601-2.4

Visually inspect the unit to determine whether clearances
from combustible surfaces are PMI.

Visually inspect the outside unit and determine that
clearances are PMI. Determineif cooling fins are obstructed
or dirty. Determine whether access to the unit is blocked.
Explain to the customer why this is important.

BACK UP SYSTEM INSPECTION 601-2.5

Determine the back-up system fuel type and perform an
inspection in accordance with 601-1.

AIR HANDLER 601-2.6

Visually inspect the inside of the unit to determine if there
1s proper condensate drainage. Make sure that there areno
puddles or residue present.

Visually inspect the A-coil for existence of cracks or holes. If
any are present, contact an EPA-certified technician to
repair them.

Visually inspect for dirty or obstructed fins, filters or ducts.

With the unit operating, measure the temperature at the
supply and return side close to, but not in, the plenums.
Subtract the measured temperatures to determine
temperaturerise/drop. Determine whether the temperature
rise/drop is PMI

CONTROLS 601-2.7

Determine whether the blower motor, belt, and fan are
clean and operating properly. Determine if the blower
motor needs lubrication.

Determine whether the thermostat is operating correctly.
Adjust the temperature to determine whether the
thermostat properly activates the heating and cooling units.

Page 2 of 2
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OWPS 601-3

Section

State of Ohio

MOBILE HOME MECHANICAL
SYSTEMS INSPECTION

Weatherization Program

Subject
Standards

1]

Other Combustion Appliances

FUEL SUPPLY 601-3.1

Use a combustible gas leak detector to check for propane or
natural gas leaks on accessible rigid and flexible lines
leading to cook stoves and gas combustion appliances other
than the primary heat source or domestic hot water tank. If
a dwelling unit has more than one secondary gas combustion
appliance, inspect all appliances that are connected to the
gas supply. Verify suspected leaks with soap solution.
Determine the source and severity of the problem. Replace
defective flexible range connectors.

If the gas leak is major (see 1504 Abbreviations and
Definitions), immediately inform the customer and leave the
building. Contact the fuel vendor and have the problem
corrected. Document all the actions taken in the customer
file.

No weatherization work may be done until major
gas leaks are corrected.

If the gas leak is minor (see 1504 Abbreviations and
Definitions), inform the client and have the problem
corrected.

If there are gas shut-off valves present, determine whether
they work properly.

OVEN VENT 601-3.2

Determine whether the oven 1s vented to the outside. If so,
determine whether the vent is securely fastened.

GAS COOK STOVE EXHAUST FAN 601-3.3

Determine whether there is an operable kitchen exhaust hood
or fan that is vented to the outside. If an exhaust fan is
present, but it is not operable, have the unit repaired or
replaced.

gas leaks
601-3.1a

major gas leaks
601-3.1b

minor gas leaks
601-3.1c

gas shut-off valve
601-3.1d

vent to outside
601-3.2a

exhaust fan, vented to
outside
601-3.3a

OWPS 601-3 04-01-05
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proper use

CEE
601-3.3b

cook stove condition

601-3.4a
CEE

type of ignition
601-3.4b

operable burners
601-3.4c

stove top burners
601-3.5a

oven vented outside
601-3.5b

oven/broiler testing
601-3.5¢

vent to outside
601-3.6a

horizontal vent slope
601-3.6b

dryer vent duct
material (rigid-metal)
601-3.6¢

Inform the customer of the reasons for, and the importance
of, using the kitchen exhaust fan while cooking.

RANGE INSPECTION AND OPERATION 601-3.4

Note the general condition and cleanliness of the cook stove.
If the unit is visibly dirty, perform the inspection and test it
as it is. Ask the customer to clean the oven so that it can be
retested at the final inspection. Explain to the customer why
this is necessary.

Determine the type of ignition for the burners, oven, and
broiler. If the unit has standing pilot lights, ensure that the
pilot lights are lit.

Determine whether the burners are operable. If they are
not operable, it 1s allowable to have them repaired.

CARBON MONOXIDE (CO) TESTING 601-3.5

Using a digital combustion analyzer, individually test each
burner for the presence of CO (see 1506-2). Record the
reading for each burner.

The oven test is not necessary if the oven is vented to the
outside.

Turn on the oven/broiler unit. Ensure that the oven burner
fires. Note the time that the oven fires, and allow 1t to run
10 minutes before beginning the oven test (see 1506-2).

CLOTHES DRYERS (ALL ENERGY SOURCES) 601-3.6

Determine whether the dryer is vented to the outside to
daylight.

Determine whether a clothes dryer that is vented
horizontally under a moble home is sloping downward, 1/8”
per foot toward the termination hood.

Determine whether the dryer vent duct is a rigid-metal duct
that has a smooth interior surface, is a minimum 30 gauge
galvanized steel or aluminum and is equipped with a
backdraft damper.

Page 2 of 3
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Vent clothes dryer with a flexible-metal transition duct that dryer vent duct sizing
1s approved for use with the applicable energy source type. (flexible-metal)

The preferred material for transition and exhaust duct is 601-3.6d

rigid-metal. Install it in a manner that minimizes overall

length, and is sufficiently supported to eliminate sagging.

If the diameter of the dryer vent duct is not at least the dryer vent duct sizing
diameter of the applicance outlet, install one that is at least  (rigid-metal)

the diameter of the appliance outlet. Determine the length  601-3.6e

of a 4-inch diameter dryer vent duct. The maximum length

shall not exceed 25 feet from the clothes dryer outlet to the

termination point. If the length exceeds 25 feet, increase the

duct diameter to 5”. (A reduction in maximum length of 2.5

feet for every 45-degree bend and 5 feet for every 90-degree

bend shall apply).

OWPS 601-3 04-01-05 Page 30f 3






OWPS 601-4

: Section  MOBILE HOME MECHANICAL
State of Ohio SYSTEMS INSPECTION
Weatherization Program Subject
Standards Domestic Hot Water

APPROVED MOBILE HOME GAS DHW UNITS 601-4.1

Determine ifthe gas DHW unitis approved for use in mobile

approved gas DHW

homes. An existing DHW unit is approved for mobile home unit

use if the tank is accessible from the outside and the

601-4.1a

compartment 1s isolated from the living area, and there is
sufficient combustion air according to NFPA 54 code

requirements.

Mobile Home

Sealed Combustion Domestic Hot Water (DHW) Tank

Approved Sealed Combustion
Vent Stack

Roof Flashing
Thimble

Singlewall Vent Pipe

. Label Must State:
[ "Approved For Mobile

~_~ Home Use"
]

Fire Box Door
b~ W/ Springec Hinge
and Latch

Sealed Combustion
Air Inlet Tube

Flashing Seal at the
Bottom of the Underbelly

© COAD 1996

Inlet for Combustion Air

until it is replaced.

Ifitisnot,no weatherization work may be performed

OWPS 601-4  08-07-02
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OWPS 6014 M H MECHANICAL SYSTEMS INSPECTION—Domestic Hot Water

FUEL SUPPLY 601-4.2

fuel availability Fuel mustbe available to begin the inspection process of the
601-4.2a DHW heater.

fuel leakage, gas Use a combustible gasleak detector to determine if propane
601-4.2b or natural gasisleaking from all accessible gas supply lines

and gas-fired appliances. Verify every suspected leak with
soap bubble solution. Determine the source and severity of

the problem.
major gas leaks If the gas leak is major (see 1504 Abbreviations and
601-4.2¢ Definitions), immediately inform the customer and leave

the dwelling. Contact the fuel vendor and have the problem
corrected. Document all actions taken in the customer file.

No weatherization work may be done until major
gas leaks are corrected.

minor gas leaks If the gas leak is minor (see 1504 Abbreviations and

601-4.2d Definitions), inform the customer and have the problem
corrected.

fuel leakage, oil Visually check for fuel leakage in kerosene and fuel oil

601-4.2¢ DHW units. These must be approved for mobile homes.

Btu input Test to determine if the gas DHW unit is over- or under-fired

601-4.2f by clocking the meter on gas units and calculate the actual

Btu input. On propane units, take a gas pressure test,
measure the orifice, and calculate the actual Btu input.
Determine corrective measures.

ELECTRICAL POWER SUPPLY 601-4.3

main power safety Inspect the main electrical power supply to the electric tank
601-4.3a to determine that it is safe.

dedicated circuit Inspect the wiring to the DHW unit and determine whether
601-4.3b the electrical line to the heating unit is a dedicated circuit

that is properly sized and fused. If no dedicated circuit
exists, it 1s not necessary to install one unless the wiringis
in poor condition, there is a history of circuit failure, or the
unit is to be replaced.

hazardous wiring Visually inspect all wiring at, or in, the DHW unit to detect

601-4.3c m charred, frayed or missing wire insulation and improper or
loose connections. If the wiring is hazardous, inform the
customer of the problem and have the problem corrected.

Page 2 of 6 OWPS 601-4 08-07-02
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DHW UNIT CLEARANCES 601-4.4

Note whether combustion-type DHW tanks are located with
the required clearances from combustible materials PMI or
the appropriate NFPA code. If they are not, have the DHW
tank moved to achieve required distance from combustible
surfaces.

VENT SYSTEM VISUAL INSPECTION 601-4.5

Visually inspect the vent system to determine that it extends
from the DHW unit to outside the dwelling. Look for serious
corrosion or rust, cracks, holes and loose, unsealed, or
disconnected sections. Determine that venting is in
compliance with the applicable code, Part 3280.707 (d) (1)
or (2) of the HUD Mobile Home Construction and Safety
Standards for Energy Efficiency.

Inspect the vent connections to make sure that they are
securely fastened.

Inspect the bottom of the DHW unit to determine if the

unit clearances
601-4.4a

vent system, visual
inspection
601-4.5a

vent connections
601-4.5b

combustion air

combustion air inlet is connected and in good condition. 601-4.5¢
DRAFT TESTING 601-4.6
Start the DHW unit. Insert the draft probe into the hole in draft
the vent pipe above the draft diverter and start the DHW 601-4.6a
unit (See Figure 601-4.6). After two minutes, measure the
draft and determine whether the draft readingis within the
acceptable ranges identified in Table 601-4.6.
Table 601-46  Draft Test Locations and Acceptable Readings
DHW Unit Type Draft Gauge Probe Worst Case Acceptable Draft Readings
Placement at Listed Outdoor Temperatures  (F) ]
<20 | 21-40| 41-60 | 61-80 | >80
Gas Atmospheric Flue (after diverter) -5Pa| -4Pa | -3Pa | -2Pa | -1Pa
Appliances
-02 | -016 | -.012 | -.008 | -.004
Gas Power Burners we'" | we" | we" [ we" | we"
Oil Bumers Flue (before Barometric -15P4q -13Pa| -11Pa| -9Pa | -7 Pa
Damper)or draft -06 | -053 | -.045 | -.038 | -.03
diverter we' | we" | we" | we" | we”

OWPS 601-4  08-07-02
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Draft test
site

© COAD 1996

COMBUSTION SAFETY & EFFICIENCYTESTING 601-

4.7
CO testing With the DHW unit operating, insert the sampling probe in
601-4.7a the appropriate location. Measure and record the amount
of CO in the flue gasses. More than 100 ppm 1in the flue 1s
not permitted.
combustion analysis With the DHW unit operating, insert the sampling probe
601-4.7b into the same hole drilled for the draft test. The combustion

test analysis measurements must be PMI, or:

1. Oxygen(0,), 4-9%

. Net Stack Temperature, 300-600° F

1i. Carbon Monoxide (CO), 100 ppm maximum
1iv. Smoke Test (oil) 1 or less

Page 4 of 6 OWPS 601-4 08-07-02
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WATER TANK CONDITION 601-4.8

Determine if the tank is leaking water. If it is leaking, it

may be replaced using HWAP Health and Safety funds.

Determine whether a pressure relief valve and a discharge
pipe are present. If the relief valve and/or the discharge
pipe is not present and there is an existing location for
them, have them installed. Ifthe reliefvalve and/or discharge
pipe are not present and there is no existing location for
them, have them installed in the hot water line.

Do not call for insulation on tanks that have a manufacturer’s

warning against adding additional insulation.

Determine whether the tank is insulated. Measure the tank
to determine the amount of insulation needed to cover the

tank.

Examine the temperature setting on the gas valve or
thermostat. Consult with the customer to determine if
lowering of the temperature can be accomplished without
affecting the customer’s life-style.

Turn up the thermostat to activate the water heating
system. For combustion-type equipment, determine
whether flame roll-out is occurring (see 1506-8).

If the DHW tank is a gas-fired model, determine whether
the gas valve is functioning properly.

Determine whether the thermostat is operating properly.

DHW DISTRIBUTION 601-4.9

Inspect the water lines leading into and out of the water
tank to determine whether they are leaking. If water lines
are leaking, inform the customer and repair the leaks.

Determine whether there is insulation present on the first
six feet of both the hot and cold water lines.

Examine plumbing fixtures to determine ifthey are leaking.
If plumbing fixtures are leaking, inform the customer.
Repairofhot waterleaksis mandatory. Determine whether
cold water leaks are contributing to moisture problems.

tank leakage
601-4.8a

pressure relief valve/

discharge pipe
601-4.8b

tank insulation
warning
601-4.8c

tank insulation
601-4.8d

temperature
setting
601-4.8e

flame roll-out
601-4.8f

gas valve
601-4.8g

thermostat

601-4.8h

water lines
601-4.9a

CEE

CEE

water line insulation

601-4.9b

fixture leaks
601-4.9¢

CEE

OWPS 601-4  08-07-02
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low-flow devices
601-4.9d

CEE

consumer energy
education

CEE

601-4.9¢

Examine plumbing fixtures to determine whether low-
flow devices are present. Consult the customer to
determine whether low-flow devices can be installed in
the shower and at sink fixtures.

Provide consumer energy education to the customer
regarding management of hot water usage.

Page 6 of 6
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MOBILE HOME MECHANICAL
SYSTEMS INSPECTION

. Section
State of Ohio
@ Weatherization Program Subioct
Standards J

Heat Distribution System

FORCED AIR DISTRIBUTION SYSTEM 601-5.1

Inspect the blower motor, belt, and fan. Determineifthey are
clean and operating properly.

Determine whether the fan is activated properly by the fan
control.

Record the locations of the registers in each room. Note any
blocked or covered registers and have them unblocked.
Explain to the customer why this is important.

Test for duct leakage (see section 1506-5.6) using only the
taped duct test. Enter the results in the MHEA under post
duct sealing cfm (if applicable).

Inspect the furnace closet door to determine whether enough
louvered opening is present to allow sufficient return air to
the furnace. Ifthe mobile home has floor returns, call for the
sealing of these returns, and have all return air routed
through the furnace closet door (see 1506-7.2). Specify sealing
of the return air opening in the floor of the furnace
compartment (it may be located behind the furnace, out of
view). Note: Make sure that it is an opening for return air, not
for combustion air. Combustion air openings, if present,
must be kept open unless the combustion air is supplied
through the roof jack.

Inspect the supply duct system. Note and record any
obstructions, openings, or missing end caps, and any loose,
unsealed, rusted through, or punctured ducts. Note and
record any registersthat are crushed and need tobe replaced.

Note the size of the furnace filter and whether it is dirty. If
practical, show the customer how to change the filter.

Note the customer's door closing habits. Educate the customer
about the importance of having an uninterrupted air flow
from the supply registers to the return.

fan operation/
condition 601-5.1a

fan control
601-5.1b

register locations

and blockage
601-5.1c

CEE

duct leakage test
601-5.1d

return air
601-5.1e

supply ducts
601-5.1f

furnace filter

601-5.1g CEE

door closing

601-5.1h CEE

OWPS 601-5 09-11-00
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heat transfer fins
601-5.2a

CEE

ELECTRICBASEBOARD DISTRIBUTION SYSTEM 601-
5.2

Note and record the location of electric baseboard heaters.
Inspect the heat transfer fins, noting their condition and the
presence of dirt, bends or kinks. Discuss with the customer
the importance of keeping the fins clean and that the heaters
should not be blocked with furniture or other objects.

Page 2 of 2

OWPS 601-5 09-11-00
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Section
. MOBILE HOME MECHANICAL
Sta.te (.)f Ohio SYSTEMS INSPECTION
Weatherization Program S
Standards Mechanical Ventilation

EXHAUST FANS 601-6.1

Note and record the locations of all exhaust fans, including
clothes dryers, and whether they are properly vented to the
outside.

Record the type and condition of existing venting duct
material. Specify the installation of rigid duct or flexible-
metal duct for any duct that needs tobe replaced or extended
to the outside. Dryer vent ducts for clothes dryers must be
smooth surfaced, rigid duct, are not to be insulated, is a
minimum of 30 gauge galvanized steel or aluminum, and is
equipped with a backdraft damper.

Check for the presence of a damper and whether the vent
connection is tight.

Note whether there is a properly-sized termination fixture
and if a working baffle is present.

Note the type of switch or control that is present.

Inspect fan and switch wiring and connections, and note
any hazards. Note whether the wiringis connected properly,
and working correctly.

Test each exhaust fan to see if it is operable and effective.
Note inoperative, ineffective, or improperly vented fans.

Consult with the customer to determine the usage pattern
and frequency of use for each fan.

If nofans are present, determine whether thereis a need for
a venting system according to the OVERALLS Scale,
Building Tightness Limits or IAQ concerns. Consult with
the customer about excess moisture and other IAQ problems.

number and location
601-6.1a

vent duct material
601-6.1b

damper and
connection
601-6.1c

termination
601-6.1d

control
601-6.1e

power to fans
601-6.1f

effectiveness
601-6.1g

fan operation
601-6.1h CEE

potential need

601-6.11 CEE

OWPS 601-6 04-01-05
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proper fan size Determine the proper fan size PMI in CFM for the area to

601-6.1j be ventilated.

on/off switch For new installations only, determine whether the fan

601-6.1k should be wired into a separate timer control, dehumidistat,
or the light switch.

Distribution system Ensurethat a distribution system leakage test is performed.

leakage test

601-6.1

proper use Determine the proper use of any exhaust fans. If the

601-6.1m residence is rated at the Building Tightness Level (BTL) or

below, recommend that the customer open a window or
other fresh air intake on the opposite end of the room or
house, whenever fans are used. Otherwise, backdrafting of
combustion appliances may occur. Consult the draft reading
of the worst case scenario draft test (see 1506-4).

OWPS 601-6 04-03-06 Page 2 of 2



OWPS 601-7

Section
. MOBILE HOME MECHANICAL
Sta.te C.)f Ohio SYSTEMS INSPECTION
Weatherization Program  iggpes
Standards Electrical Efficiency

FLUORESCENT LIGHTING 601-7.1

Survey and note all interior lighting fixtures. Note the
location, existing wattage and number of bulbs per fixture.
Interview the client to determine the hours per day the fixture
is on.

Using the information gathered and the replacement chart
(see 1506-6.), determine which bulbs may be replaced and
note that on the inspection form.

The customer’s specific needs and habits must be considered
in the replacement decision. Light quality (lumens) must
not be compromised. Fluorescent bulbs must not be installed
in fixtures equipped with dimmers unless the bulb
manufacturer specifically allows for it.

Lumen output at the lamp should be sufficient to assure these
1lluminance levels at the working surface.

Activity Foot-candle Level
General or ambient lighting 5-20

Task lighting (non-critical) 20-50
Reading or close work 50-100

Lumen output is measured at 1 foot from the source and is
the total output in all directions. Foot-candles at the surface
considers light output, distance from the light source and
reflectance of the surrounding surfaces.

Approximate lumen output of incandescent lamps.

Watts Lumens
41 505

53 800

61 870

76 1190

91 1620
100 1750

Reference the manufacturer’s information (typically on the
box) for CFL lumen output.

survey existing
lighting
601-7.1a

determine
replacements
601-7.1b

customer needs
601-7.1c

CEE

OWPS 601-7 08-07-02
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consumer education

601-7.1d

measures
601-7.2

required electric
energy efficiency
measures
601-7.2b

consumer energy
education
601-7.3a

survey existing
appliances
601-7.4a

CEE

CEE

Consumer education must be provided concerning
matters such as:

a. Fluorescent bulbs are most cost-effective in
applications where the light remains on for long periods
of time.

b. Fluorescent bulbs may take 60-90 seconds to reach full
brightness.

c. Fluorescent bulbs last approximately 10 times longer
and are therefore beneficial in hard to reach places.

d. Fluorescent bulbs are applicable where safety is an

1ssue, such as fixtures where incandescent bulbs exist
that are overrated for the wattage of the fixture and
therefore create a fire hazard.

OTHER ELECTRIC EFFICIENCY MEASURES (EEM)
601-7.2

Only improvements determined to be cost-effective using
approved audit calculations may be installed. Savings
potential must be documented and usage levels of the
pre-existing condition should be metered.

a. For any heated water bed, add (or have the customer
add) a foam insulation blanket directly above the
water filled mattress.

b. Replace or convert any halide torchier lamp with a
fluorescent torchier.

Typical electrical efficiency improvements would include
repairs to water well pumps and lines, waterbed foam
msulation covers, and repairs to timers on septic aerators
(see 1506-6).

CONSUMER ENERGY EDUCATION 601-7.3

Education should be provided concerning such matters as
the impact of dirty filters on electric clothes dryers, the
impact of dirty coils on refrigerators and freezers, behavior
impacts on refrigerator energy use, and the impacts of water
leaks on well pumps.

REFRIGERATOR/FREEZER REPLACEMENT 601-7.4

Survey and note each existing refrigerator and freezer.
Note the location of each existing appliance and meter
the existing wattage for at least 2 hours.

Page 2 of 3
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Using the information gathered and the replacement
chart (see 1506-6.), determine which units can be
replaced and note that on the inspection form.

The customer’s specific needs and habits must be considered
in the replacement decision. Observe the existing appliance
and discuss with the customer whether down-sizing of the
replacement unit is appropriate.

Refrigerator and freezers taken out of service must be
discarded in an environmentally-sensitive manner. Old
units contain refrigerant gasses that must be reclaimed only
at licensed stations. No appliances taken out of service may
be returned to service by sale, barter, or for free. Disposal/
recycling costs are to be added to the replacement cost and
considered in the cost-effectiveness testing.

determine
replacements
601-7.4b

customer needs
601-7.4c

recycle old units
601-7.4d

OWPS 601-7 08-07-02
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OWPS 601-8

MOBILE HOME MECHANICAL
SYSTEMS INSPECTION

. Section
State of Ohio
@ Weatherization Program :
Subject
Standards

Electrical Safety

SERVICE ENTRY BOX 601-8.1

Note the location and condition of the main service entry
box. Note if it is properly mounted, and in an appropriate
location (away from dampness and other hazards).

Determineifthe main service entry boxis properly grounded
according to the NEC.

Determine the type and amp rating of the main service box.

Determine existing wire types and the location and condition
of each type present.

Note the sizes of the existing fuses/breakers and determine
if they are properly sized for their circuits.

If the inspection determines that a hazardous situation
exists, inform the customer of the problem. Have the
problem corrected if it is possible within the scope of the
HWAP.

location of box
601-8.1a

grounding
601-8.1b

type of box
601-8.1c

type of wiring
601-8.1d

fuse/circuit size
601-8.1e

hazards
601-8.1f

OWPS 601-8 09-11-00
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OWPS 602-1

MOBILE HOME INSPECTION

. Section
State of Ohio
@ Weatherization Program —
Standards :

Overall Building Shell

OVERALL EXTERIOR 602-1.1

Determine whether the mobile home was manufactured
before or after HUD mobile home manufacturing guidelines
went into effect in 1976.

Note any permanent or semipermanent additions or
alterations to unit.

Determine if the mobile home has a removable fire escape
window. If so, note its location and ensure that it is not
sealed shut.

Note types of windows, and whether mechanical parts are
present and are fully operable to effectively seal windows.

Note the presence and the condition of all exterior doors.

Determine the type of the main roof and any addition roof
(gable or bowstring truss), and if the unit has been roofed
over.

Note any drainage problemsthat may be causing structural
damage.

Note whether the mobile home has draftproofing. Access
the area under the mobile home and note any problems or
hazards that must be corrected before beginning
weatherization. Note whether there i1s a vapor barrier
under a mobile home with draftproofing.

If a forced-air system is used, locate the combustion air
intake.

Determine if the floor cavity (belly) is used as a return air
duct.

Perform a one-point blower door test (see 1506-1). Unless a
valid technical reason exists, this will be the minimum air
leakage reduction to be achieved on each job.

HUD guidelines
602-1.1a

alterations
602-1.1b

fire escape window
602-1.1c

windows
602-1.1d

exterior doors
602-1.1e

roof type
602-1.1f

drainage problems
602-1.1g

draftproofing, vapor
barrier
602-1.1h

combustion air intake
602-1.11

belly return
602-1.1j

blower door test
602-1.1k

OWPS 602-1 04-03-06

Page 1 of2



MOBILE HOME INSPECTION—Overall Building Shell OWPS 602-1

Ensurethat a distribution system leakage test is performed. Distribution System
Leakage Test
602-1.11

Calculate the Building Tightness Limits (BTL) to ensure BTL Calculation
the minimum level of air leakage necessary for the home. 602-1.1m

OWPS 602-1 04-03-06 Page 2 of 2



OWPS 602-2

MOBILE HOME INSPECTION

. Section
State of Ohio
@ Weatherization Program .
Subject
Standards Roof

ROOF 602-2.1

Inspect the roof for soundness. Note any separation,
multiple patching, or general structural deterioration. Note
the presence of any obstructions above the roof surface,
particularly electrical lines.

Note any existing roof vents.

Note the condition of flashing and caps. Note any obvious
problems.

Determine if the chimney has the proper termination
configuration and whether the chimney is functioning
properly. Examine the chimney for soundness. Note any
disconnected, loose, or excessively corroded sections.
Determine if the chimney is blocked or crushed, and if it is
stable.

Inspect the gutter and/or drainage system. Note missing
gutter system damage, or buildup of debris which may be
causing moisture damage to the structure.

roof surface/
obstructions
602-2.1a

roof vents
602-2.1b

flashings, caps
602-2.1c

chimney (flue vent

pipe)
602-2.1d

gutter and drainage
602-2.1e

OWPS 602-2 09-11-00
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OWPS 602-3

Section
State of Ohio MOBILE HOME INSPECTION
@ Weatherization Program (g
Standards Ceiling

ELECTRICAL SYSTEM SAFETY 602-3.1

Note the types of wiring present. If the mobile home has
aluminum wiring, be aware that it can be a fire hazard if it
1s corroded, loose, or exposed. Take special care when
working in a mobile home with this type of wiring.

Note the presence of all electrical devices in the ceiling
which require safety clearance blocking prior toinsulating.

HAZARDS 602-3.2

Note any hazards, such as electrical lines or insect nests,
which may pose a danger.

Note exterior flues, gas or oil lines, fuel tanks, or electrical
lines.

Note any variations in yard layout, or obstructions which
would require special ladder or safety equipment use.

INTERIOR SURFACE CONDITION 602-3.3

Note any water stains, peeling paint, mold, warpage, or
other signs of moisture damage. Determine the source of
the problem and ensure that it is corrected prior to
weatherization, or by weatherization measures (bypass
blockage, tight-pack ceiling insulation) if appropriate.

Inspect the ceiling to ensure that it can support the weight
of additional insulation.

ATTIC 602-3.4

Cut or drill holes in a concealed area to allow for an
adequate inspection. Determine the amount of existing
insulation.

Note the presence of any holes or gaps through the ceiling
which need to be repaired prior to installing insulation.

wiring |
602-3.1a

electrical devices
602-3.1b

exterior hazards |
602-3.2a

utility hazards |
602-3.2b

ground variations
602-3.2¢

signs of moisture
damage
602-3.3a

ceiling support
602-3.3b

existing insulation
602-3.4a

ceiling condition
602-3.4b

OWPS 602-3 09-11-00
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MOBILE HOME INSPECTION—cCeiling

ceiling penetrations
602-3.4c

altering vents
602-3.5a

no additional venting
602-3.5b

attic/ceiling condition
602-3.6a

existing insulation/

moisture
602-3.6b

perform audit
602-3.6¢

insulation installing
method
602-3.6d

estimate insulation
602-3.6e

Note the location of all intentional ceiling penetrations.
Ensure that the connection of the ceiling and roof jack is
completely sealed.

VENTS 602-3.5

Note the presence of any existing roof or gable vents, and
determine whether adding insulation will necessitate
blocking or removing vents.

Do not specify additional venting for mobile home roofs or
attics

ATTIC INSULATION 602-3.6

Determine the condition of the attic, noting broken or
damaged trusses and ceiling damage.

Inspect for the presence of moisture in the insulation.

Use an approved audit to determine if ceiling insulation is
cost-effective (if applicable).

Determine the most effective-methods of installing
additional insulation. Installation optionsinclude the side
lift method, gable end blow, exterior roof access and interior
access.

Calculate the amount of insulation necessary.

Page 2 of 2
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OWPS 602-4

MOBILE HOME INSPECTION

. Section
State of Ohio
@ Weatherization Program —
Standards :

Sidewalls

SIDEWALLS AUDIT 602-4.1

Mobile home sidewall insulation is an allowable measure.
Usean approved audit to determine if sidewall insulationis
cost-effective (if applicable).

EXTERIOR INSPECTION 602-4.2

Note the siding types. Determine if sidewall panels can be
removed. Check for the presence of an exterior vapor
barrier.

Determine the amount of existing sidewall insulation by
inspecting around electrical switch and outlet boxes,
removing interior window trim, or removing exterior screws.

Note any missing or severely deteriorated exterior doors.

Note awning or jalousie windows which do not effectively
close.

Inspect for excessive moisture damage. Attempt tofind the
source of the problem. Severe moisture problems must be
corrected before weatherization work begins.

Inspect for and note any structural damage or missing
siding.

Note the presence and the condition of any structural
additions to the mobile home.

INTERIOR SURVEY 602-4.3

Check the condition of interior wall surfaces. Note and
record any deteriorated wall sections, and any missing
interior wall sections.

Note the location and condition of any electrical outlets or
switches in the sidewalls.

allowable measure
602-4.1a

siding types
602-4.2a

existing insulation
602-4.2b

deteriorated doors
602-4.2¢

deteriorated windows
602-4.2d

sidewall moisture
damage
602-4.2e

structural damage/
missing siding
602-4.2f

structural additions
602-4.2g

interior wall condition
602-4.3a

electrical outlets/
switches
602-4.3b

OWPS 602-4 09-11-00
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OWPS 602-4 MOBILE HOME INSPECTION—Sidewalls

exhaust vents Note the location and condition of vent fan penetrations,
602-4.3c clothes dryer terminations, etc.

structural details Note the presence and location of structural details such as
602-4.3d interior soffits or ceiling height changes which could

interfere with proper installation of insulation.
INSULATION 602-4.4

determine measures Determine the best method for insulating the sidewalls.
602-4.4a Insulation may be installed into mobile home sidewalls by
either: a) sliding unfaced 3 1/2" fiberglass batts into place
from the bottom, or, b) tubing loose-fill fiberglass into wall
cavities. Small areas above windows and doors may remain

uninsulated.
calculate amount to Calculate the amount of blown fiberglassinsulation needed
blow to insulate the walls to 1.6 lbs/ft?.
602-4.4b
calculate batts Consider the wall depth when deciding the size of fiberglass
602-4.4c battstobeinstalled. Calculate the amountofbattinsulation
needed.

Page 2 of 2 OWPS 602-4 09-11-00



OWPS 602-5

Section

State of Ohio

MOBILE HOME INSPECTION

Weatherization Program g

1]

Standards Belly

UNDER THE MOBILE HOME 602-5.1

Note if the mobile home has draftproofing, and if so, the
type. Draftproofing may not be installed or repaired with
HWAP funds.

Note the condition of the belly, and if repairs are necessary
prior to installing insulation.

Note moisture problems under or around the mobile home,
and determine the source.

FLOOR INSULATION 602-5.2

Calculate the floor area.

If draftproofing or another enclosure is present, determine
ifan adequate ground vapor barrier and adequate closeable
NFVA vents are present. Mobile homes with draftproofing
or another enclosure must have a ground vapor barrier
installed on the earth. A vapor barrier is optional if no
draftproofing is present.

Note the condition of existing insulation.

Calculate the amount of additional insulation needed, and
determinethebestinstallation technique. Consider whether
the joists run parallel or perpendicular.

The two approved installation methods are band joist tubing
or belly accessinstallation. Consider the presence of water
and sewer lines and the potential for freezing with the
addition of insulation.

Estimate the number of 1x3” boards needed to support the
weight of fiberglass insulation on the belly board.

draftproofing
602-5.1a

belly
602-5.1b

moisture
602-5.1c

area calculation
602-5.2a

ground vapor barrier
602-5.2b

existing insulation
602-5.2¢

insulation calculation
602-5.2d

installation methods
602-5.2e

insulation and belly
board support
602-5.2f

OWPS 602-5 09-11-00
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OWPS 602-5 MOBILE HOME INSPECTION—Belly

closeable vents Calculate the amount of closeable NFVA present on mobile

602-5.2¢g homes with continuous draftproofing. Mobile home floor
insulation that is enclosed by draftproofing does not need
foundation vents if the enclosed area is well drained and
dry. Otherwise, specify closeable venting with a NFVA of
1 ft? for every1500 ft?of enclosed area.

forced air furnace Access the belly area and inspect the duct system if the
ducts mobile home has a forced-air system. Note any
602-5.2h disconnections, excessive corrosion, holes, or other problems

which must be corrected prior to installing insulation.

dryer vent Inspect for the presence of a dryer or other exhaust vent
termination termination under the mobile home. All exhaust appliances
602-5.21 must be vented to the outside with an appropriate

termination fixture with a damper.

Page 2 of 2 OWPS 602-5 09-11-00



OWPS 701-1

MOBILE HOME MECHANICAL
SYSTEMS INSTALLATION

. Section
State of Ohio
Weatherization Program .
Subject
Standards L

Heating Units

TUNE-UPS AND REPAIRS 701-1.1

A tune-up involves a visual inspection, some testing
procedures, cleaning and adjustments to improve the
combustion and seasonal efficiency of the heating system.

Repairs involve the replacement or reconstruction of
defective or unsafe parts for the purpose of ensuring the
safe operation of the heating system.

NON-OPERATIONAL UNITS 701-1.2

Repair or replace non-operational heating units.

Replacements of heating units using weatherization funds
must be cost justified using an approved mobile home
audit.

All replacement units must be UL listed for use in a mobile
home.

Switching from the existing fuel source to a different fuel
source for use by the heating unit is prohibited without the
prior written approval of OEE. Requests for fuel switching
must describe the technical reasons for the decision and
include cost justification and written authorization from
the party responsible for fuel payments.

Allnew units shall carry a minimum one (1) year warranty
on workmanship. Each customer shall receive all
manufacturer’s product warranty information, clear
maintenance instructions, educational information as
necessary and a local phone number of who to contact for
warranty problems.

All units shall be installed in conformance with
manufacturer’s instructions, local codes, and/or NFPA
manuals as required.

tune-up
701-1.1a

repairs
701-1.1b

repair/replace
701-1.2a

cost-effectiveness
701-1.2b
UL listed units

701-1.2¢

fuel switching
701-1.2d

warranty
701-1.2¢

local codes
701-1.2f

OWPS 701-1 04-03-06
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M H MECHANICAL SYSTEMS INSTALLATION—Heating Units

repair/replace supply
lines
701-1.3a

fuel filters, oil
701-1.3b

oil nozzle &
electrodes
701-1.3c¢

gas/oil pressure
701-1.3d

Btu input
701-1.3e

main power supply
701-1.4a

dedicated circuit
701-1.4b

hazardous wiring
701-1.4c !

FUEL SUPPLY 701-1.3

Repairor replacement of fuel supply lines shall be restricted
to the length between the fuel storage tank and the heating
unit, or in the case of metered fuels, the length between the
meter and the heating unit. Repair leaksin the fuel supply
lines. Replacement fuel lines shall meet the applicable
NFPA material code for the fuel type being serviced.

Change, clean or add fuel filters in oil fired systems.

Replace the oil nozzle in oil-fired heating units according
to the size on the unit data plate or by performing a post-
weatherization condition heat loss calculation to determine
the new nozzle size. Readjust or replace and adjust the
electrodes.

Use a manometer to check the manifold gas pressure and
adjustaccording to manufacturer’s instructions. If unable
to locate manufacturer’s recommended pressures, it is
possible to use 11” water column for LP/propane and 3.25-
3.75” water column inches for natural gas. Set oil pump
pressure to PMI. With oil burners it is too important to give
a range.

Verify the Btu input of metered-fuel units by clocking the
meter. If the unit is over- or under-fired, adjust the gas
pressure. Replace orifices in propane and natural gas units
with the proper sized orifice, if necessary.

ELECTRICAL POWER SUPPLY 701-1.4

Repair or replace an unsafe power supply to the unit.

Install a properly sized and fused dedicated circuit for the
heating unit if one is necessary based on wire condition, a
history of circuit failure, or a new unit is to be installed.

Replace any wiring in, or connected to, the heating unit that
is charred, frayed, or has damaged insulation. Correct loose
or improper wiring connections. Repair or replace defective
wiring in, or leading to, the heating unit in accordance with
NFPA 70, the National Electric Code.

OowpPs 701-1 04-03-06
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M H MECHANICAL SYSTEMS INSTALLATION—Heating Units

HEATING UNIT CLEARANCES 701-1.5

Ensure that the unit is located so that clearances from
combustible materials is PMI.

VENT SYSTEM INTEGRITY 701-1.6

Repair or replace sections of the venting system that are
corroded, rusted, clogged or blocked, contain cracks or holes,
or are unsealed, loose or disconnected.

Ensure that all venting materials meet clearances from
combustible materials in accordance with the applicable
NFPA code. Correct any instances where vent clearances
are not met.

Securely fasten vent-to-roof jack connections. Ensure that
the connection of the ceiling and the roof jack is completely
sealed.

Repair or replace any vent system parts necessary so that
there are no elbows in the vent system.

Clean solid fuel chimneys that contain creosote, soot, scale
or other debris.

DRAFT 701-1.7

Perform a draft test on all vented, combustion-type appliances
in accordance with the Table 701-1.7 and correct any draft
and venting problems.

heating unit
clearances
701-1.5a

damaged/corroded
701-1.6a

clearances
701-1.6b

vent connections
701-1.6¢

vent elbows
701-1.6d

solid fuel chimneys
701-1.6e

draft test
701-1.7a

OWPSs 701-1 04-03-06
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M H MECHANICAL SYSTEMS INSTALLATION—Heating Units OWPS 701-1

Table 701-1.7 Draft Test Locations and Acceptable Readings

Draft Gauge Probe Worst Case Acceptable Draft Readings at

Heating Unit Type Placement Listed Outdoor Temperatures (F)

<20 21-40 41-69 61-80 >80

Gas Atmospheric Flue (after diverter) -5 Pa -4 Pa -3 Pa -2 Pa -1 Pa

Appliances (Furnace, -02wc'| -016wc” {-.012wc | -.008 wc” | -.004 wc”

Space Heater, Boiler

Floor Furnace)

Gas Fan-Assisted Flue (1 1/2 times the -5 Pa -4 Pa -3 Pa -2 Pa -1 Pa
diameter of the flue -02wc'| -016wc” |-.012wc | -.008wc™ | -.004 wc”
from the flue collar or
elbow)

Oil Burners Flue {(before Barometric | -15 Pa -13 Pa -11 Pa -9 Pa -7 Pa
Damper) -06wc' | -053wc” {-.045wc’| -038wc” | -.03wc’

Gas 90+ Furnace Exhaust Pipe PMI PMI PMI PMI PMI

draft, "worst case" Perform the "worst case scenario" draft test (see 1506-4).

701-1.7b

draft, furnace Start the heating unit. Insert the draft probe into the

701-1.7¢ appropriate location listed in Table 701-1.7. Measure and
record the draft at two minutes. Determine whether the
draft reading is within the acceptable ranges identified in

Table 701-1.7. If draft is not within acceptable limits,

determine the reason and correct.

COMBUSTION SAFETY AND EFFICIENCY 701-1.8
clean burners Clean gas burners of dirt and rust. Repair or replace them
701-1.8a if necessary.
clean combustion Clean the combustion chamber on oil-fired units, replace or
chamber repair any defects in the combustion chamber, and seal the
701-1.8b area around the air (blast) tube, inspection port and other

areas to reduce uncontrolled, excess air.
gas power burners Seal openings around gas power burners.
701-1.8c

OWPS 701-1  04-03-06 Page 4 of 8



M H MECHANICAL SYSTEMS INSTALLATION—Heating Units

OWPS 701-1

Insert the sampling probe of a calibrated digital combustion
analyzer into the location listed in Table 701-1.8d.1. Adjust
the heating unit so thatitis within the acceptable combustion
gas levels in Table 701-1.8d.1i.

Table 701-1.8d.i CO and Combustion Analyzer Probe Placement Locations

Heating Unit Types Probe Location
Oil-fired Central Furnaces and Vent pipe before
Direct Heating Equipment barometric damper
Sealed Combustion Units Exhaust vent pipe

Table 701-1.8d.ii Acceptable Combustion Test Analysis Measurements

Heating 0, Stack Smoke (CO) Carbon
Unit Oxygen Temp. Test Monoxide
Type Max. ppm
GAS (Natural | 4-9% 300-600 F N/A 100
Gas, Propane)

Fan Assisted 4-9% 300-480 F N/A 100
Condensing PMI PMI N/A 100
Standard

Power Burner 4-9% 275-550 F N/A 100
OIL

Standard 4-9% 325-600 F 1 orless 100

Oil Burner

Flame Retention| 4-7% 325-600 F 1 orless 100
Condensing PMI PMI 1 orless 100

With the heating unit operating, insert the sampling probe
into the appropriate location listed in Table 701-1.8d.i.
Measure and record the amount of CO in the flue gasses.
More than 100 ppm in the flue is not permitted. If the
cleaning and tuning work does not reduce the CO level below
100 ppm in the unit, repeat the procedures outlined above
and retest. If the CO levels are still not below 100 ppm,
consult with an OEE representative.

combustion testing

701-1.8d

carbon monoxide
(CO) 701-1.8e

OWPS 701-1  04-03-06
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M H MECHANICAL SYSTEMS INSTALLATION—Heating Units

OWPS 701-1

HEAT EXCHANGER 701-1.9

Clean the heat exchanger. Remove soot and debris. Reseal
with appropriate materials.

If cracks or holes exist in the heat exchanger, replace the
heat exchanger if a new one can be located, or have the unit
replaced. No weatherization work can be performed until
the replacement or repair 1is completed.

TEMPERATURE RISE 701-1.10

Perform temperature rise test, and take corrective action if
the temperature rise is not within the acceptable range
listed in the manufacturer's specifications. (Refer to Table
701-1.10a.1 and 701-1.10a.1i.)

clean heat exchanger

701-1.9a

heat exchanger,
cracks or holes
701-1.9b

corrective action
701-1.10a

Table 701-1.10a.i Typical Solutions for High Temperature Rise

PROBLEM:

High Temperature Rise

CHECK FOR:

* Fan speed too slow
+ Obstruction in duct work

REMEDY:

+ Set fan speed higher or replace motor
+ Remove obstruction

[<60°/PMI]

Low Temperature Rise

* Fan speed too fast

* Excessive air flow from blower
+ Unit underfired

* Low stack temperature (PMI)

* Cycling on high limit

[>90%/PMI] * Inadequate return/dstribution ductwork « install proper ductwork
* Blower belt/filtter/AC coil defective or dirty * Clean or replace belt/filter/AC coil
+ Unit overfired * Adjust fuel pressure, change orifices
* Dirty or defective blower + Clean or replace blower
Table 701-1.10a.ii Typical Solutions for Low Temperature Rise
PROBLEM: CHECK FOR: REMEDY:

» Set fan speed slower or replace motor

* Adjust air flow or replace blower

» Adjust fuel pressure or change orifices

* Resize the vent pipe

+ Clean or replace blower, install more or
larger duct work

CONTROLS 701-1.11

Replace defective fan/limit controls and test the new control

after putting the unit into operation.

Move improperly located thermostats to an area free from
drafts or heat from the heating system, lights, or appliances.

fan/limit control
701-1.11a

701-1.11b

thermostat location

OWPS 701-1

04-03-06
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M H MECHANICAL SYSTEMS INSTALLATION—Heating Units OWPS 701-1
Replace defective thermostats or thermostats that are thermostat
mercury bulb activated. replacement

701-1.11c

Adjust the heat anticipator in the thermostat to match the
amp draw of the system controls.

AUTOMATIC FUEL SAFETY SHUT-OFF 701-1.12

Test gas valves to ensure that, in the event of a pilot outage,
the flow of gas to the burners is interrupted. For gas valves
with 100% safety shutoff, ensure that the flow of gas to the
pilotis alsointerrupted in the event of a pilot outage. Ensure
that the tip of the thermocouple is enveloped by the pilot
flame. Replace defective gas valves and thermocouples.

Perform a safety check of the primary control and cad cell in
oil fired units. Replace defective primary controls or cad
cells.

ELECTRIC FURNACES 701-1.13

Check for proper sequencing and operation of elements.
Replace defective elements and other defective components.

Check for adequate line voltage and correct as necessary.
DISTRIBUTIONS SYSTEM 701-1.14

Clean dirty blower motors, fans and belts. Inspect the
blower for excessive free play and correct as necessary.
Inspect the pulleys and drive assembly for wear, alignment
and proper tension and correct as necessary. Inspect the
motor bracket for tightness and alignment and correct as
necessary. Lubricate the motor and motor bearing cups if
necessary.

Test the fan control to ensure that it is functioning properly.
Set the fan "on" control to 110° F and the fan "off" control to
90° F after determining that the customer's life-style or this
particular installation will permit these settings. Replace
defective fan controls.

Seal all leaks and/or openings in the supply duct, especially
at the ends of the duct and the base/duct interface in typical
mobile homes. Seal additional sites at the crossover ducts in
a complex mobile home duct system.

heat anticipator
701-1.11d

test gas valve
701-1.12a

safety check
701-1.12b

sequencing
701-1.13a

line voltage
701-1.13b

forced air and
gravity systems
701-1.14a

fan control
701-1.14b

supply air ducts
701-1.14¢

OWPS 701-1  04-03-06
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M H MECHANICAL SYSTEMS INSTALLATION—Heating Units

OWPS 701-1

Repair or replace any missing, loose fitting, blocked, leaky,
or unsealed blower compartment or return air ducts and seal
with compatible duct sealing materials. Belly return systems
shall be eliminated. Seal all return air registers, and provide
sufficient return air opening area at the furnace closet door
by installing a louvered door.

Install or replace missing or dirty return air filters. Instruct
the customer on filter replacement.

Insulate uninsulated duct work passing through non-
conditioned areas so that the duct is completely covered and
the insulation is not compressed. Terminate duct insulation
at the floor register boots in such a manner that the register
boot is completely covered and the duct insulation fits snugly
against the floor. Secure sections of duct insulation with
staples, straps, or wires and tape any exposed fiberglass.

Vacuum the heat transfer fins on electric baseboard units.

CERTIFICATION 701-1.15

Once the unit has been serviced, the installer must place a
sticker on the heating unit, in plain view, certifying that the
system hasbeen properly serviced. The sticker shall indicate
the date of service, name of the service contractor and the
phone number of the service contractor.

return air ducts
701-1.14d

air filters
701-1.14e

insulate ducts
701-1.14f

CEE

electric baseboard

701-1.14g

identification
sticker
701-1.15a

OWPS 701-1 04-03-06
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OWPS 701-2

Section
. MOBILE HOME MECHANICAL
Sta.te Of Ohio SYSTEMS INSTALLATION
Weatherization Program _
Standards Subject  E|ectric Heat Pump/

Central Air Systems

TUNE-UPS AND REPAIRS 701-2.1

A tune-up involves a visual inspection, some testing tune-up

procedures, cleaning and adjustments to improve the 701-2.1a

combustion and seasonal efficiency of the heating system.

Repairs involve the replacement or reconstruction of repairs

defective or unsafe parts for the purpose of ensuring the 701-2.1b

safe operation of the heating system.

NON-OPERATIONAL UNITS 701-2.2

Repair or replace non-operational heating units. repair/replace
701-2.2a

Replacements of heating units using weatherization funds
must be cost justified using an approved mobile home audit.

Switching from the existing fuel source to a different fuel
source for use by the heating unit is prohibited without the
prior written approval of OEE. Requests for fuel switching
must describe the technical reasons for the decision and
include cost justification and written authorization from
the party responsible for fuel payments.

Ifthe size of the replacement unit differs from the exisiting
unit, the output rating must be sized according to Manual
J or an authorized mobile home audit calculations.
Documentation of sizing calculations shall be maintained
in the customer file.

All units shall carry a minimum one (1) year warranty on
workmanship. Each customer shall receive all
manufacturer’s product warranty information, clear
maintenance instructions, educational information as
necessary and a local phone number of who to contact for
warranty problems.

All units shall be installed in conformance with
manufacturer’s instructions, local codes, and/or NFPA
manuals as required.

cost-effectiveness
701-2.2b

fuel switching
701-2.2¢

sizing
701-2.2d

warranty
701-2.2e

local codes
701-2.2f

OWPS 701-2 09-12-00
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OWPS 701-2 M H MECHANICAL SYSTEMS INSTALLATION—Heat Pump/Central Air

thermal fluid
leakage
701-2.3a

main power safety
701-2.4a

dedicated circuits
701-2.4b

hazardous wiring
701-2.4c

unit clearances,
indoors
701-2.5a

unit clearances,
outdoors
701-2.5b

back-up system
701-2.6a

condensate drainage
701-2.7a

a-coil
701-2.7b

fins/filters/ducts
701-2.7¢c

temperature rise/drop
problem
701-2.7d

THERMAL FLUID LEAKAGE 701-2.3

If there is a refrigerant leak in the central air conditioning
system, promptly contact an EPA-certified technician to
repair the leak(s).

ELECTRICAL POWER SUPPLY 701-2.4

Repair or replace the main electrical supply wiring to the
unit if it is unsafe.

Add a dedicated circuit that is properly sized and fused to a
heat pump/AC unit that does not have one.

Replace any unsafe wiring to the heat pump/AC unit.

UNIT CLEARANCES 701-2.5

Move any unit or combustible material where clearances are
not PMI.

Move any unit or obstruction that is not PMI. Clean the
cooling fins if they are dirty.

BACK-UP SYSTEM 701-2.6

Address the back-up system based on fuel and unit type in
accordance with the standards in 601-1.

AIR HANDLER 701-2.7

If the condensate drains improperly, make any changes
necessary to ensure proper drainage.

If any holes or cracks are visible in the A-coil, have an EPA-
certified technician make repairs.

Clean the fins, filters, and ducts as needed. Remove any
obstructions.

If the temperature rise/drop is out of the range specified by
the manufacturer, determine what the problem i1s and
remedy it. Consult Tables 701-2.7.1and 701-2.7.11 for some
possibilities.

Page 2 of 3
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M H MECHANICAL SYSTEMS INSTALLATION—Heat Pump/Central Air OWPS 701-2

Table 701-2.7.i Typical Solutions for High Temperature Rise

PROBLEM: CHECK FOR: REMEDY:

« Fan speed too slow « Set fan speed higher or replace motor
High Temperature rise * Obstruction in duct work * Remove obstruction
Rise[>70° PMI] « Inadequate returnsSupply ductwork * Install proper ductwork

* Blower beltffilter/AC coil defective or dirty « Clean or replace belt/filter/AC coil

« Dirty or defective blower * Clean or replace blower

Table 701-2.7.ii Typical Solutions for Low Temperature Rise

PROBLEM: CHECK FOR: REMEDY:

* Fan speed too fast + Set fan speed slower or replace fan
Low Temperature + Excessive air flow from blower + Adjust air flow or replace blower
Rise [<40° PMI] + Cycling on high limit + Clean or replace blower, install more

or larger duct work

CONTROLS 701-2.8

Clean the blower motor, belt, and fan, and/or replace parts, blower

if needed. Lubricate the motor if it is needed. 701-2.8a

Replace or reposition the thermostat, if needed. thermostat
701-2.8b

OWPS 701-2 09-12-00 Page 3 0of 3






OWPS 701-3

Section

State of Ohio

MOBILE HOME MECHANICAL
SYSTEMS INSTALLATION

Weatherization Program

Subject
Standards

1]

Other Combustion Appliances

FUEL SUPPLY 701-3.1

Repair all gas leaks in combustion appliances and in the pipes
leading to them. Replace all illegal or defective flexible range
connectors.

Replace shut-off valves to cookstove(s) and other combustion
appliances if they are faulty.

OVEN VENT 701-3.2

If the oven 1s vented to the outside, repair or replace the vent
pipe and fixtures if needed.

GAS COOK STOVE EXHAUST FAN 701-3.3

If there is an existing exhaust fan that is vented to the
outside, and it is inoperable or incorrectly installed, repair
or replace it.

CARBON MONOXIDE ACTION LEVELS 701-3.4

Clean and adjust or replace each burner that has a CO level
higher than 25 ppm (see section 1506-2).

The oven test is not necessary if the oven is vented to the
outside.

If the oven/broiler is producing 25 ppm or more CO in the
ambient air, or 100 ppm or above in the vent (that is not
vented to the outside), clean and adjust the oven burners to
reduce the CO below these levels (see section 1506-2).

If the CO output from the oven cannot be reduced to
acceptable levels, testing of all other combustion appliances
may continue.

No weatherization work may be started until the
problem is corrected.

gas leaks
701-3.1a

gas shut-off
701-3.1b

vent to outside
701-3.2a

exhaust fan, vented to
outside
701-3.3a

stove top burners
701-3.4a

oven vented to outside
701-3.4b

oven/broiler testing
701-3.4c

continue testing
701-3.4d

OWPS 701-3 04-01-05

Page 1 of 2



OWPS 701-3 M H MECHANICAL SYSTEMS INSTALLATION—Other Combustion Appliances

cook stove ventilation

701-3.4e
CEE

vent to outside
701-3.5a

horizontal vent slope
701-3.5b

dryer vent duct
material (rigid-metal)
701-3.5¢

dryer vent duct
material (flexible-
metal)

701-3.5d

dryer vent duct sizing
(rigid-metal)
701-3.5e

If repeated attempts prove unsuccessful in reducing the CO
levels to those specified above, install a properly sized and
rated ventilation system to exhaust the CO. Educate the
resident on the proper use of the ventilation system.

CLOTHES DRYERS (ALL ENERGY SOURCES) 701-3.5

All clothes dryers shall be vented outside to daylight.

All clothes dryers that are vented horizontally under a mobile
home shall have 1/8” per foot downward slope toward the
termination hood.

Dryer vent ducts for clothes dryers must be smooth surfaced,
rigid duct, are not to be insulated, 1s a minimum of 30 gauge
galvanized steel or aluminum, and is equipped with a
backdraft damper. Run duct with joints in the direction of
the airflow. Do not fasten duct with screws or other fasteners
that extend into the duct.

Vent clothes dryer with a flexible-metal duct that is approved
for use with the applicable energy source. Install it in a
manner that minimizes overall length, and is sufficiently
supported to eliminate sagging.

If the diameter of the dryer vent duct is not at least the
diameter of the appliance outlet, install one that is at least
the diameter of the appliance outlet. Determine the length
of a 4-inch diameter dryer vent duct. The maximum length
shall not exceed 25 feet from the clothes dryer outlet to the
termination point (a reduction in maximum length of 2.5 feet
for every 45-degree bend and 5 feet for every 90-degree bend
shall apply).

Page 2 of 2
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OWPS 701-4

Section
. MOBILE HOME MECHANICAL
Sta.te Qf Ohio SYSTEMS INSTALLATION
Weatherization Program :
Subject ]
Standards Domestic Hot Water
FUEL, SUPPLY  701-4.1

Repair leaks in the fuel supply lines. Replacement fuel
lines shall be in accordance with the applicable NFPA
material code for the fuel type being serviced.

Use a manometer to check the manifold gas pressure and
adjust according to manufacturer’s instruction. If unable to
locate manufacturer’s recommended pressures, it is possible
touse 11” water column for LP/propane and 3.25-3.75” water
columninches for natural gas. Set oil pump pressure to PMI.
With oil burners, it is too important to give a range.

Adjust the gas pressure if the DHW tank is under- or over-
fired. Replace the orifice in a propane or natural gas system
with the proper sized orifice, if necessary.

ELECTRICAL POWER SUPPLY 701-4.2

Repair or replace the main electrical power supply to an
electric tank if it is unsafe.

Install a properly sized and fused dedicated circuit for the
DHW if one is necessary based on wire condition, a history of
circuit failure, or if a new unit is to be installed.

Replace any wiring in or connected to the heating unit that
is charred, frayed, or has damaged insulation. Correct loose
or improper wiring connections. Repair or replace defective
wiring in, or leading to, the DHW unit in accordance with
NFPA 70, the National Electric Code.

DHW UNIT CLEARANCES 701-4.3
If a combustion-type DHW tank is not located with the

required clearance from combustible materials PMI, move
1t to achieve the required distance.

fuel leaks
701-4.1a

gas pressure
701-4.1b

gas orifices
701-4.1c

main power supply
701-4.2a

dedicated circuit
701-4.2b

hazardous wiring
701-4.2¢

unit clearances
701-4.3a

OWPS 701-4 04-03-06
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OWPS 701-4 M H MECHANICAL SYSTEMS INSTALLATION—Domestic Hot Water

damaged/corroded

701-4.4a

vent connections

701-4.4b

draft problems
701-4.5a

VENT SYSTEM INTEGRITY 701-4.4

Repair or replace sections of the venting system that are
corroded, rusted, clogged or blocked, contain cracks or holes,
and areunsealed, loose or disconnected, PMI, or Part 3280.707
(d) (1) or (2) of HUD Mobile Home Construction and Safety

Standards for Energy Efficiency.
Securely fasten vent-to-chimney connections.

DRAFT 701-4.5

Correct any vent or combustion appliance zone pressure
problem that prevents the proper draft from a combustion
DHW tank. Refer to Table 701-4.5 for acceptable draft

measurements.

Table 601-1.7 Draft Test Locations and Acceptable Readings

DHW Unit Type Draft Gauge Probe Worst Case Acceptable Draft Readings

Placement at Listed Outdoor Temperatures (F)

<20 | 21-40| 41-60 | 61-80| >80

Gas Atmospheric Flue (after diverter) -5Pa| -4Pa | -3Pa | -2Pa | -1Pa
Appliances
-02 | -.016 | -.012 | -.008 | -.004
Gas Power Burners w.c" | we" | we" | we" | we"
QOil Burners Flue (before Barometer -15Pa -13Pa| -11Pa| -9Pa | -7Pa
Damper) or draft -.06 -053 | -.045 | -.038 | -.03
diverter w.c"| w.c" | we" | we" | we”

CO abatement
701-4.6a

O, and stack
temperature
701-4.6b

COMBUSTION SAFETY & EFFICIENCY 701-4.6

Clean, repair, or adjust the DHW burner and fire tube to
reduce CO amount in the vent pipe if they are higher than
100 ppm.

Clean, repair, or adjust the DHW burner and fire tube if the
O, and the net stack temperature readings are not within
the acceptable limits according to manufacturer's
specifications, or the applicable code, Part 3280.707 (d) (1)
or (2) of HUD Mobile Home Construction and Safety
Standards for Energy Efficiency.

Page 2 of 3
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M H MECHANICAL SYSTEMS INSTALLATION—Domestic Hot Water

OWPS 701-4

WATER TANK CONDITION 701-4.7

Replace the tank if it is leaking. It may be replaced using
HWAP Health and Safety funds.

If the pressure relief valve and/or the discharge pipe is not
present and there is an existing location for them, install
them. If the relief valve and/or discharge pipe are not
present and there is no existing location for them, install
them in the hot water line.

Insulate the DHW tank, unless there is a written warning
on the tank stating not to insulate. Do not wrap the tank if

there is no pressure relief valve and no way to install one.

If flame roll-out is occurring, clean and tune the DHW, and
retest.

Replace the gas valve if it is not functioning properly.

Replace the thermostat if it is not operating properly.

DHW DISTRIBUTION 701-4.8

If water lines are leaking, inform the customer and repair
the leaks.

Insulate the first six feet of the hot and cold water lines with
foam pipe wrap.

NOTE: Keep the insulation at a safe clearance from
gas or oil vent pipes, if the pipes are near the water
lines. RefertoTable 301-4.4 for NFPA Venting Codes.

Repair hot water fixture leaks. If cold water fixtures are
leaking, inform the customer, and repair cold water fixture
leaks that contribute to moisture problems.

Install appropriate low-flow devices if the customer has
agreed.

tank leakage
701-4.7a

pressure relief valve/

discharge pipe
701-4.7b

DHW tank insulation
701-4.7c

flame roll-out
701-4.7d

gas valve
701-4.7e

thermostat
701-4.7f

water line leaks
701-4.8a

water line insulation
701-4.8b

water fixture leak

701-4.8¢c CEE
low-flow devices
701-4.8d CEE

OWPS 701-4 04-03-06
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OWPS 701-5

MOBILE HOME MECHANICAL
SYSTEMS INSTALLATION

. Section
State of Ohio
@ Weatherization Program -
ubject
Standards

Heat Distribution System

FORCED-AIR DISTRIBUTION SYSTEM 701-5.1

Clean the blower motor and fan if they are dirty. Replace or
tighten the beltifit needsit. Check that the unitisoperating
properly.

Adjust, repairor replace the fan control, asnecessary, so that
it properly activates the fan.

Uncover any blocked registers. Explain tothe customer why
this is important.

Test for duct leakage, and locate duct leak sites (see 1506-
5) using only the taped duct test.

Connect disconnected duct sections and replace missing as
well as severely corroded, punctured or crushed duct sections.

Use hangar straps to eliminate sags in flex duct runs.
Rehang flex duct sections in which strapping is constricting
the duct and reducing air flow.

If the mobile home has return registers in the floor, close
them off, and allow the return air to go directly into the
furnace closet where the blower fan is located. Install
properly sized louvers in the furnace closet door, or install a
louvered door. Block off the floor return opening in the
furnace closet.

NOTE: Do not block combustion air inlets (see 1506-7.2).

NOTE: If a central air conditioner is present, be sure
that there is enough return air so that the A-coils are
not damaged by insufficient return air. If necessary,
correctly install additional return air.

fan operation/
condition
701-5.1a

fan control
701.5.1b

register blockage
701-5.1c

CEE

duct leakage test
701-5.1d

missing or
disconnected sections
701-5.1e

flex duct
701-5.1f

return ducts
701-5.1g

OWPS 701-5 04-03-06
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M H MECHANICAL SYSTEMS INSTALLATION—Heat Distribution System OWPS 701-5

supply ducts Access the supply duct from the under side of the mobile

701-5.1h home by cutting an opening in the belly board under the
furnace, and at both ends of the supply duct. Seal the
furnace-to-duct connection, and both ends of the supply duct.
If the mobile home has cross over ducts, seal the cross over
sites and the ends of the cross over ducts.

furnace filter CEE Remove each register in the living area and seal any gaps
701-5.11 between the duct, the register boot, and the floor. Seal any
other holes that were discovered in the inspection process.

Change the furnace filter if it is needed. Demonstrate the
filter changing procedure to the customer, whenever possible.

ELECTRIC BASEBOARD DISTRIBUTION SYSTEM
701-5.2

heat transfer fins Clean dirty heat transfer fins. Straighten bent fins.
701-5.2a

OWPS 701-5 04-03-06 Page 2 of 2



OWPS 701-6

Section
. MOBILE HOME MECHANICAL
Sta.te (.Jf Ohio SYSTEMS INSTALLATION
Weatherization Program  iggpes
Standards Mechanical Ventilation

EXISTING EXHAUST FANS 701-6.1

Install rigid or flexible vent duct to the outside of the house
on each exhaust vent fan that is not vented to the outside.
Ensure that the vent duct is properly-sized and pitched
towards the outside, if possible. Flexible ducts must be
installed tightly, with minimal sagging. Dryer vent ducts
for clothes dryers must be smooth surfaced, rigid duct
and are not to be insulated. Dryer vents must be sloped
downward 1/8” towards the termination.

Install a working damper and tighten or replace any
loose connections on the exhaust vent pipe. Install a
weather-protective termination fixture if one is not
present.

If the exhaust fan is not operational or effective, repair
or replace it if it is needed according to the OVERALLS
Scale, Building Tightness Limits, or IAQ needs. If the
exhaust fan i1s not operational or effective, and it is not
needed according to the determinations mentioned
above, do not work on it.

The following standards assume that the exhaust
fan is needed.

Use a rigid or flexible duct for any duct replacement and
new exhaust fan installation. Use of smooth-surfaced, rigid
ducts or non-combustible metal, flexible ducts are needed
for clothes dryer vent duct replacements.

Replace any switch or control that is not operational.

Repairorreplace any fan and switch wiring and connections
that are improper.

Instruct the customer on the proper use of exhaust fans.
Perform a worst-case draft test if units present are not
sealed combustion (see 1506-4). Install passive venting if
necessary.

vent to outside
701-6.1a

damper and
connection
701-6.1Db

determination
of need
701-6.1c

vent duct material
701-6.1d

control
701-6.1e

power to fans
701-6.1f

proper use CEE
701-6.1¢g

OWPS 701-6 04-01-05
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OWPS 701-6 M H MECHANICAL SYSTEMS INSTALLATION--Mechanical Ventilation

proper fan size
701-6.2a

potential need
701-6.2Db

vent duct material
701-6.2¢

termination
701-6.2d

proper use
701-6.2¢

CEE

NEW EXHAUST FANS 701-6.2

Determine the proper fan size PMI in CFM for the area
to be ventilated.

Install a properly-sized exhaust fan where needed according
to the OVERALLS Scale, Building Tightness Limits, or
TAQ needs.

Install rigid or flexible vent duct to the outside of the house
on each exhaust vent fan. Ensure that the vent duct is
properly-sized and is pitched downward towards the outside,
if possible. Flexible ducts must be installed taut.

Install a weather-protective termination fixture to the
outside end of the vent pipe.

Instruct the customer on the proper use of exhaust fans.
Perform a worst-case draft test if units present are not
sealed combustion (see 1506-4). Install passive venting if
necessary.

Page 2 of 2
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OWPS 701-7

. Section  MOBILE HOME MECHANICAL
State of Ohio
. . SYSTEMS INSTALLATION
Weatherization Program :
Subject . L
Standards Electrical Efficiency

FLUORESCENT LIGHTING 701-7.1

Install screw-in compact fluorescent lighting per fluorescent lighting
manufacturer’s instructions in the fixtures determined by  701-7.1a

the initial inspection. Never install fluorescent lighting in

fixtures with dimmers unless specifically allowed by the bulb

manufacturer.

OTHER ELECTRIC ENERGY EFFICIENCY
IMPROVEMENTS 701-7.2

The customer's specific needs and habits must be considered  improvements
in the repair or replacement of efficiency measures. All  701-7.2a
material installed must be installed PMI and in compliance

with local codes.

CONSUMER ENERGY EDUCATION 701-7.3

Education should be provided concerning such matters as consumer energy
the impact of dirty filters on electric clothes dryers, the €ducation CEE
impact of dirty coils on refrigerators and freezers, behavior ~ 701-7.3a
1mpacts on refrigerator energy use, and the impacts of water

leaks on well pumps.

REQUIRED ELECTRIC ENERGY EFFICIENCY
MEASURES 701-7.4

The waterbed cover shall be installed to cover the entire  yequired measures
exposed surface of the mattress. The foam must be placed  701.7.44

directly on the mattress surface under any and all covers.

The thermostat temperature for the appliance must be

reduced at the time of installation. Normal operating

temperature with the foam insulation in place should be

between 70° and 80° F. Foam waterbed covers must be

purchased with non-HWAP funds.

OWPS 701-7 09-12-00 Page 1 of2



OWPS 701-7 M H MECHANICAL SYSTEMS INSTALLATION—Electrical Efficiency

install refrigerators/
freezers
701-7.5a

recycle old units
701-7.5b

REFRIGERATOR/FREEZER REPLACEMENTS 701-7.5

Install refrigerators/freezers per manufacturer’s instructions
1n a location acceptable to the customer.

Refrigerator and freezers taken out of service must be
discarded in an environmentally-sensitive manner. Old
appliances contain refrigerant gasses that must be reclaimed
only at licensed stations. No appliances taken out of service
may be returned to service by sale, barter, or for free.

Page 2 of 2
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OWPS 701-8

Section
. MOBILE HOME MECHANICAL
Sta.te C.)f Ohio SYSTEMS INSTALLATION
Weatherization Program S
Standards Electrical Safety

SERVICE ENTRY BOX/CIRCUITS 701-8.1

Havethe electric utility company replace the main electrical
supply if it is unsafe.

When needed, replace the main service panel according to
the NEC considering amp size, number of circuits, and wire

size of circuits.

Circuit wiring must be installed in conformance to the NEC.

main power supply
701-8.1a

main supply panel
701-8.1b

circuits
701-8.1c

OWPS 701-8 03-14-96
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OWPS 702-1

1]

State of Ohio
Weatherization Program
Standards

Section

MOBILE HOME
INSTALLATION

Subject

Overall Building Shell

AIR TIGHTNESS TESTING 702-1.1

Perform a 1 point blower door test. Ensure that the Building
Tightness Limits (BTL) minimum level of air leakage is
available within the home. Ensure that the home will not
be brought below the BTL or that mechanical ventilation of
pressure relief is added. Use the blower door as a tool to
assist in finding and sealing air leakage sites. Continue to
locate and seal air leakage sites until the target reduction
goalis metor surpassed. Document valid technical reasons
which prevented the target reduction goal from being

achieved.

target reduction level
702-1.1a

CFI'\ﬂ50

No Air
Leakage
Work

Optional Air
Leakage Work

30%
Reduction
Target Levels

40%
Reduction
Target Levels

45%
Reduction
Target Levels

50%
Reduction

| Target Levels

1250

2750

4250 5500

7500

Figure 702.1.1 OVERALLS Scale

OWPS 702-1

04-01-05
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OWPS 702-2

Section
, MOBILE HOME
Stqte qf Ohio INSTALLATION
Weatherization Program Subject
Standards Roof

ROOF REPAIRS 702-2.1

Make any necessary repairs to damaged roofing materials
or structural roofing members.

Do not add venting to a mobile home roof. Repair missing
or damaged flashing, caps, or roof jacks as necessary or
appropriate depending on which roof access technique is
used.

roof/structural repairs
702-2.1a

venting
702-2.1b

OWPS 702-2 09-12-00
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OWPS 702-3

Section
- MOBILE HOME
Stgte (.)f Ohio INSTALLATION
Weatherization Program S
Standards Ceiling
ELECTRICAL SYSTEM SAFETY 702-3.1
Correct, or have corrected, electrical problems such as electrical problems]|
unsafe attic wiring prior to installing ceiling insulation. 702-3.1a -
Install proper-sized fuses or breakers prior to installing proper sized fuses/
insulation. breakers
702-3.1b
Install shielding around non-insulation contact rated shielding |
electrical devices such as recessed lights. 702-3.1c -
PERSONAL PROTECTIVE EQUIPMENT 702-3.2
Use appropriate personal protective equipment to ensure personal protective
personal safety. Use work practices which ensure the safety equipment !
of the residents and the crew. 702-3.2a
CEILING 702-3.3
Repair or replace missing or damaged ceiling sections to damaged ceiling
hold the weight of added insulation. 702-3.3a
Do not install cellulose insulation where it will come in exposed metal roof
contact with an exposed metal roof. 702-3.3b
ATTIC PREPARATION 702-3.4
Locate and seal any thermal bypasses or chaseways. thermal bypasses

Determine how to best deal with ceiling height changes 702-3.4a
prior to insulating, and use appropriate techniques.

Install a working damper with positive closure on any exhaust appliances
appliance that exhausts to the outside if one does not exist, 702-3.4b
or exists but is not in working order.

OWPS 702-3 04-03-06 Page1lof4



MOBILE HOME INSTALLATION—cCeiling

blocking around |
electrical devices -
702-3.4c

blocking around metal
flue pipes
702-3.4d

no roof vents
702-3.4e

damaged structural
components
702-3.4f

ceiling insulation,
allowable techniques
702-3.5a

side lift |

702-3.5a.1

interior drilling

Block around recessed lights without an IC rating and
otherelectrical devices such asfan units. Blocking mustbe
atleast ashigh asthefinished insulation product, and must
be installed in such a manner so that devices remain
accessible for service or maintenance after the insulationis
mstalled. A minimum clearance of 3 inches must be
maintained between the fixture and the insulation.

Block around metal flue pipes and chimneys with fire-rated
material maintaining clearance from combustible materials
in accordance with NFPA requirements.

Do not install roof venting in mobile homes. Leave any
existing venting as it is.

Repair or replace any damaged structural components
prior toinsulating. Ensure that the ceiling will safely hold
the weight of added insulation. Repair or replace any
missing, weakened, or damaged ceiling component, using
compatible materials. When walking or working on the roof
of a mobile home, a walkboard must be used at all times.

CEILING INSULATION 702-3.5

If attic insulation 1s called for, determine which attic
insulation technique to use. There are four allowable
options: The Side Lift Method, the Interior Method, the
Bowstring Truss Roof Method, and the Pitched Shingle or
Metal Roof Method.

L Side Lift Method:

+ Remove the gutters, trim, and roof fasteners. It

may be necessary to remove plumbing and
heating vent stacks.
Lift the edge of the roof and slide wedges under it
to expose the cavity to be insulated. Use a rigid
ABS plastictube toinstall the loose fill insulation.
When completed, re-secure the roof and all trim,
gutters, and stacks. Seal or coat as necessary to
prevent moisture from entering the cavity.

Do not attempt the side-lift method in
excessively rainy or windy conditions.

1. Interior Method:

702-3.5a.11 Cover the floors and all furniture with 6 mil
polyetheylene or drop cloths prior to beginning.
OWPS 702-3  04-03-06 Page 2 of 4
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MOBILE HOME INSTALLATION—cCeiling

OWPS 702-3

1il.

Drill 2inch holes in the interior ceiling surface in
an adequate number of places to ensure complete
insulation coverage.

Install a flexible tube into the hole to install
loose-fill insulation. Block around heat producing
devices. NOTE: Inadditiontocoveringthe floors
and furniture, the area where insulation is being
installed must be sealed off from the rest of the
structure.

Patch holes with plastic plugs and an acceptable
interior sealant.

Bowstring Truss Roof

Center 10" square holes in the middle of the
metal roof on top of every other truss to allow
access to roof cavities on both sides of the truss.
Cut through the metal, taking care to avoid
cutting wiring or cutting into or through the roof
truss.

Remove existing roof coating from the area to be
cut out prior to cutting through the metal roof to
provide a clean surface for the new patch to
adhere to.

Install fiberglass insulation through a 2” or a 2
1/2” inside diameter (ID) blowing hose to a density
of 1.6 pounds per cubic foot, filling the cavity
entirely.

+ Applyapatch cutfrom acompatible material that

1s 4”7 larger on each side than the opening
(bowstring truss roofs are commonly covered with
galvanized sheet metal.) Apply a generous bead
of a high quality, copolymer adhesive designed
for metal-to-metal bonding to the perimeter of
the hole. Center the patch over the hole and
secure the patch to the roof with #6 or #8 x 1/2" or
3/4" sheet metal screws. Do not screw patches to
the trusses. Do not use sealants such as roof
cement or silicone caulk. Trim away excess
sealant.

+ Apply alayer of rubberized asphalt membrane to

the perimeter of the patch with approximately 2
overlapping onto the old roof surface (ensure that
the adhesive backed asphalt tape adheres to a
clean, dry surface).

interior drilling (con’t)
702-3.5a.11

bowstring truss roof
702-3.5a.111

OWPS 702-3 04-03-06
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MOBILE HOME INSTALLATION—cCeiling

bowstring truss roof

* Apply a coat of elastomeric roof coat (not

OWPS 702-3

(con’t) aluminized roof coating) to the patched area.

702-3.5a.1i1 Check the manufacturer’s recommendations for
drying requirements.

pitched shingle or 1v. Pitched shingle or metal roof

metal roof + Verify that the roof pitch is sufficient for roof

702-3.5a.1v vents to be installed.

Note any changes in interior ceiling elevation (flat and
cathedral ceilings) and record the appropriate
measurements. Also, determine, measure and record
the location of any exhaust fans that vent through the

roof.

required amount of
insulation
702-3.5b

certificate of
insulation
702-3.6a

Ensure that exhaust and plumbing venting
materials are securely fastened.

Cut roof vents into one slope of the roof as close to
theridge aspossible, spacing them approximately
6' apart.

Install blown fiberglass into the attic area using a
3" ID hose. Do not fill the area to capacity. Install
an even blanket that will allow room for air
movement between the top of the insulation and
the roof. Ensure complete coverage over the top
plate, and against the interior walls where the
interior ceiling changes from flat to cathedral.
Install attic insulation. Place a large piece of
fiberglass batting inside the vent hole, to keep the
blown insulation from clogging the vent.

For metal roofing, apply a copolymer adhesive to
the perimeter of the hole. Attach the vent with
sheet metal screws (#6 or# 8 x %” or %”) spaced
every 2-3 inches. Do not screw patches to the
trusses. Install a rubberized asphalt membrane
prior to applying a neat application of white,
elastomeric roofcoating to the perimeter of the
vent asanadded precaution against water leakage.
If called for, insulate the attic to the required
amount. If using blown-in fiberglass, ensure
complete coverage.

CERTIFICATE OF INSULATION 702-3.6

Post a consumer information card or certificate of insulation
which complies with OAC 109:4-3-14 on, or adjacent to, the
electric service panel.

OWPS 702-3 04-03-06
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Section
, MOBILE HOME
Stqte qf Ohio INSTALLATION
Weatherization Program Subject
Standards Sidewalls

HAZARDS 702-4.1

Correct electrical hazards prior to insulating.

Correct problems at flues, gas or oil lines, or fuel tanks prior
to insulating. Have any water hazards corrected before
insulating.

Employ appropriate safety measures before setting up near
insect, plant or animal hazards.

Set up ladders in a safe manner. Use padding on ladder
ends to prevent damage to mobile home walls.

SIDEWALL CONDITION 702-4.2

Repair damaged exterior doors, if possible. Replace missing
exterior doors.

Replace missing prime window glass. Repair jalousie
windows that donot fully close by installing clips to hold the
windows closed. The clips should be fastened to the frame,
and be easily disengaged so that the resident may open the
window. Do not clip fire escape windows closed.

Determine the source of and correct any moisture problem
in sidewall cavities prior to insulating.

Repair or correct any gaps or openings in the sidewall prior
to insulating, using compatible materials.

SIDEWALL INTERIOR 702-4.3

Repair or replace damaged or missing drywall, paneling,
etc. prior to insulating. Repair or replace damaged or
missing baseboard, casing, etc., which could allow insulation
to be blown into the house.

electrical hazards
702-4.1a

exterior hazards
702-4.1b
health hazards

702-4.1c

ladder safety
702-4.1d

doors
702-4.2a

windows
702-4.2b

moisture problem in

sidewall cavities
702-4.2¢

siding repair
702-4.2d

interior wall surface

702-4.3a

OWPS 702-4 04-03-06
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OWPS 702-4 MOBILE HOME INSTALLATION—Sidewalls

interior mechanicals Locate all wall-mounted outlets and switches prior to

702-4.3b beginning insulation work. Locate wall heaters, vent fans
and utility runs prior toinsulating. Block around electrical
and heat producing devices.

structural repair Correct any structural problems prior to insulating.

702-4.3c

INSULATION 702-4.4

appropriate insulation Determine appropriate sidewall insulation technique(s)
techniques | and insulate wall cavities, ensuring complete coverage in
702-4.4a all cavities. Itisnot necessary to access the sidewalls above
doors and windows. Two methods may be used to insulate
sidewall cavities in mobile homes. The first method involves
stuffing fiberglass batts into wall cavities. The second
involvesloosening the siding and blowing loose-fill fiberglass
into the cavities. Consider weather conditions (i.e., high
winds or heavy rain) prior to performing the insulation of

sidewalls on mobile homes.

CERTIFICATE OF INSULATION 702-4.5

certificate of Post a consumer information card or certificate of insulation
insulation which meets the requirements of OAC 109:4-3-14 on, or
702-4.5a adjacent to, the electric service panel.
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Section
: MOBILE HOME
Stqte qf Ohio INSTALLATION
Weatherization Program Subject
Standards Belly

INSULATION PREPARATION 702-5.1

Observe health and safety regulations, and use proper PPE
including, at a minimum, a nuisance dust rated respirator
and goggles.

Make repairs to the bellyboard to stop air movement or
protect the insulation.

If there is draftproofing, gain access to the underside of the
mobilehome. Remove any stored items. Draftproofing may
not be installed or repaired with HWAP funds.

Determine the source of any moisture problem, and correct
the problem prior to insulating.

Cutaccessholesinthebelly. Repairorreplace all ductwork
as necessary, and seal with mastic prior to insulating.
Register boots may also need to be sealed from the inside.

If the floor cavity is used as the heating/cooling unit air
return, seal off return air registers, and install grill(s) of
equal area in the furnace closet door.

Repair or replace damaged sections of floor, subfloor, or
framing as needed.

If draftproofing exists, install a continuous ground cover
vapor barrier, if one is not present. A vapor barrier is not
required if draftproofing is not present.

Install 1 ft? of closeable NFVA for every 1500 ft? of area
enclosed by draftproofing unless the area is well drained
and dry.

Determine the most appropriate insulation installation
technique. Insulation may be installed through holes cut
in the belly or by drilling the rim joist in an adequate
number of places to ensure complete coverage.

personal protective
equipment
702-5.1a

repair bellyboard
702-5.1b

draftproofing
702-5.1c

foundation moisture
problems
702-5.1d

duct repair
702-5.1e

floor cavity/air return
702-5.1f

damaged floor/framing
702-5.1g

ground vapor barrier
702-5.1h

foundation vents
702-5.11

insulation installing
techniques
702-5.1j

OWPS 702-5 09-12-00

Page 1 of 2



OWPS 702-5 MOBILE HOME INSTALLATION—Belly

firring strip stabilizers If the belly is not rigid, install lath strips or firring strips
702-5.1k perpendicular to the floor joists to prevent excessive belly
sag.

INSULATION 702-5.2

insulation amount Installloose-fill fiberglass between the belly and the floor to
702-5.2a a density of 1.6 lbs/ft?.

surface finish Patch holes in the belly with a compatible material and
702-5.2b secure with mechanical fasteners. If installing insulation

with arigid tube through the rim joist, glue wood plugs into
the holes after installing the insulation.

CERTIFICATE OF INSULATION 702-5.3

certificate of Post a consumer information card or certificate of insulation
insulation which meets the requirements of OAC 109:4-3-14 on, or
702-5.3a adjacent to, the electric service panel.
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OWPS 801-1

Section

State of Ohio

MOBILE HOME MECHANICAL
SYSTEMS FINAL INSPECTION

Weatherization Program

Subject
Standards

1]

Heating Units

APPROVED MOBILE HOME HEATING UNITS 801-1.1

Determine whether the existing heating unit is approved
for use in mobile homes.

OPERATIONAL UNITS 801-1.2

Ensure that primary heating unit is operational.

FUEL SUPPLY 801-1.3

Ensure that fuel is available (except for solid fuel units) to
begin final inspection.

Ensure that solid fuel units are UL rated for mobile home
use, and are free from heat exchanger leakage, excessive
corrosion, and unsafe wiring (when applicable).

Ensure that all venting materials meet clearances from
combustible materials in accordance with the applicable

NFPA code.

Useacombustible gasleak detector to ensure that there are
no propane or natural gas leaks.

Ensure that there are no kerosene or fuel oil leaks.

Ensure that heating units are not over- or under-fired.
Clock the meter on natural gas units. Calculate the actual
Btuinputby performing a gas pressure test and measuring
the orifice.

ELECTRICAL POWER SUPPLY 801-1.4

Ensurethat the main electrical power supply tothe heating
unit is safe.

Ensure that the electrical line to the unit is a dedicated
circuit that is properly sized and fused, if called for in the
mitial inspection.

approved unit
801-1.1a

operational heating
unit
801-1.2a

fuel availability
801-1.3a

solid fuel heaters
801-1.3b

fuel leakage, gas
801-1.3c

fuel leakage, oil
801-1.3d

Btu input
801-1.3e

main power safety
801-1.4a

dedicated circuit
801-1.4b

OWPS 801-1 07-01-04
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OWPS 801-1

M H MECHANICAL SYSTEMS FINAL INSPECTION—Heating Units

safe wiring
801-1.4c

unit clearances
801-1.5a

vent system visual
inspection
801-1.6a

vent connections
801-1.6b

vent elbows
801-1.6¢

draft, "worst case"

Ensure that all the wiring in or at the heating unit is
properlyinsulated and in good condition, and that there are
no improper or loose connections.

HEATING UNIT CLEARANCES 801-1.5

Ensure that clearances from combustible materials are in
accordance with appropriate NFPA codes.

VENT SYSTEM VISUAL INSPECTION 801-1.6

Ensure that the vent system extends from the heating unit
to the outside of the mobile home, extends to the proper
height, and has no holes, cracks, or loose, unsealed or
disconnected sections. Ensure that there is no excessive
corrosion or rust on the venting.

Ensure that any vent/chimney connection is securely
fastened. Ensure that the connection of the ceiling and the

roof jack is completely sealed.

Ensure that there are no elbows.

DRAFT TESTING 801-1.7

Set up and perform the worst case draft test scenario (see

801-1.7a 1506-4). Ensure that draft is within acceptable limits.
Table 801-1.7 Draft Test Locations and Acceptable Readings
Heating Unit Draft Gauge Probe Worst Case Acceptable Draft Readings
Type Placement at Listed Outdoor Temperatures (F)
<20 | 21-40 | 41-60 |[61-80 >80
Gas Atmospheric Flue (after diverter) -5Pa [-4Pa |3Pa -2Pa  |-1Pa
Appliances (Furnace, -.02 we"|-.016 wc”|-.012 we” | -.008 wc'|-.004 wc”
Space Heater, Boiler
Floor Furnace)
Gas Fan-Assisted Flue (1 1/2 times the -5Pa [-4Pa  |3Pa -2Pa  |-1Pa
Appliances diameter of the flue -.02 we” |-.016 we” £.012 we” |-.008 wc” |-.004 wc”
from the flue collar or
elbow)
. Flue (before -15Pa [13Pa -11 Pa -9 Pa -7 Pa
QOil Burners . 06 we” - "l " o "
Barometric Damper) .06 wc” +.053 we "|-.045 we” | -.038 wc'|-.03 we
Gas 90+ Furnace Exhaust Pipe PMI PMI PMI PMI PMI
Page 2 of 4 OWPS 801-1 07-01-04



M H MECHANICAL SYSTEMS FINAL INSPECTION—Heating Units  OWPS 801-1

COMBUSTION SAFETY AND EFFICIENCY TESTING

801-1.8

With the heating unit operating, collect a flue gas sample.
Ensure that the flue gas CO reading is 100 ppm or less.

With heating unit operating, use a combustion analyzer to
measure and record O, and net stack temperature. Ensure
that they are within limits of Table 801-1.8.

Table 801-1.8 Acceptable Combustion Test Analysis Measurements
Heating 0, Stack Smoke (CO) Carbon
Unit Oxygen Temp. Test Monoxide
Type Max. ppm
GAS (Natural

Gas, Propane)

Atmospheric 4-9% 300-600 F N/A 100
Fan-assisted 4-9% 300-480 F N/A 100
Condensing PMI PMI N/A 100
Space Heaters | 5-15% 300-650 F N/A 100
Standard

Power Burner 4-9% 275-550 F N/A 100
OIL

Standard

Oil Burner 4-9% 325-600 F 1 orless 100
Flame Retention| 4-7% 325-600 F 1 orless 100
Condensing PMI PMI 1 orless 100

carbon monoxide
(CO)
801-1.8a

combustion analysis
801-1.8b

OWPS 801-1 07-01-04
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M H MECHANICAL SYSTEMS FINAL INSPECTION—Heating Units

visual inspection
801-1.9a

carbon monoxide
(CO)
801-1.9b

oxygen fluctuation,
forced-air systems
801-1.9¢

cracked heat
exchanger
801-1.9d

measurement
801-1.10a

fan control, forced-
air units
801-1.11a

high limit control,
forced-air units
801-1.11b

blower operation/
condition
801-1.11c

thermostat
801-1.11d

HEAT EXCHANGER INTEGRITY 801-1.9

Ensure that heat exchanger is free of deterioration, cracks
or holes.

Test the distribution system and the ambient air for the
presence of CO, and ensure that combustion devices are not
producing CO.

During combustion efficiency test on forced-air systems,
ensure that thereis no fluctuationin the O, reading during
blower operation. If fluctuationis observed, use an approved
method to confirm the existence of a cracked heat exchanger.

Ensure that a cracked heat exchanger has been replaced
with a new heat exchanger or that a new heating unit has
been installed.

TEMPERATURE RISE 801-1.10

Ensure that the temperature rise is between 40° F and 70°
F, or PMI.

CONTROLS 801-1.11

Ensure that the fan control properly activates the fan.

Ensure that the high limit setting is within applicable code
limits and PMI.

Ensure that the blower motor, belt, and fan are clean and
operating properly.

Ensurethatthe thermostatis a proper type for mobile home
use and is functioning effectively.

Page 4 of 4
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OWPS 801-2

Section

State of Ohio

MOBILE HOME MECHANICAL
SYSTEMS FINAL INSPECTION

Weatherization Program

Subject
Standards

1]

Electric Heat Pump/
Central Air Systems

OPERATIONAL UNITS 801-2.1

Ensure that heat pump, when it is the primary heating
unit, is properly operational.

Do not test a heat pump when the exterior air temperature
is above 70°F.

Donottestacentral air conditioning unit when the exterior
air temperature is below 70°F.

THERMAL FLUID LEAKAGE 801-2.2
Ensure that any thermal fluid or refrigerant leaks have
been corrected by an EPA-certified technician.

ELECTRICAL POWER SUPPLY 801-2.3

Ensure that the main power supply to the mobile home is
safe according to the NEC.

Ensure that the heat pump/AC unit has a dedicated circuit
that is properly sized and fused.

Ensurethatthereisanoperating disconnect switch present
on an outdoor unit.

Ensure that wiring at or in the heat pump/AC unit is not
charred, frayed, missing, insulation or hasloose orimproper
connections.

UNIT CLEARANCES 801-2.4
Ensure that the unit has clearance from combustible

material that are in PMI.

Ensure that the outdoor unit clearances are PMI. Ensure
that cooling fins are clean and not obstructed.

operational units
801-2.1a

heat pump test
801-2.1b

central air
conditioner test
801-2.1c

thermal fluid
leakage
801-2.2a

main power safety
801-2.3a

dedicated circuit
801-2.3b

disconnect switch
801-2.3¢c

safe wiring
801-2.3d

unit clearances,
indoors
801-2.4a

unit clearances,
outdoors
801-2.4b

OWPS 801-2 09-12-00
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OWPS 801-2 M H MECHANICAL SYSTEMS FINAL INSPECTION—Heat Pump/Central Air

back up
system
801-2.5a

condensate drainage

801-2.6a

a-coil
801-2.6b

unobstructed air
flow
801-2.6¢

temperature rise/
drop
801-2.6d

fan-on, fan-off
switches
801-2.7a

thermostat
801-2.7b

BACK UP SYSTEM INSPECTION 801-2.5

Ensure that the back-up system meets appropriate heating
unit standards (see 801-1.1).

AIR HANDLER 801-2.6

Ensure that condensateis draining properly and that there
is no puddling or residue present.

Ensure that the A-coil is clean and functional. Ensure that
any cracks or holeshavebeen corrected by an EPA-certified

technician.

Ensure that air flow is not obstructed.

Ensure that temperature rise or temperature drop of the
heat pump/AC unitis within manufacturer's specifications.

CONTROLS 801-2.7

Ensurethat the fan-on and fan-off switches are functioning
correctly.

Ensure that the thermostat functions correctly.

Page 2 of 2
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MOBILE HOME MECHANICAL
SYSTEMS FINAL INSPECTION

_ Section
State of Ohio
@ Weatherization Program <o
Standards

Other Combustion Appliances

FUEL SUPPLY 801-3.1

Ensure that there are no gas leaks at the combustion
appliances, or in the pipes leading to them. Ensure that all
flexible range connectors are in good condition and
functioning properly.

Ensure that all shut-off valves to cookstove and other
combustion appliances are in good condition and functioning
properly.

OVEN VENT 801-3.2

If the oven 1s vented to the outside, ensure that it is vented
safely and effectively.

GAS COOK STOVE EXHAUST FAN 801-3.3

If there is an existing exhaust fan that is vented to the
outside, ensure that it is properly installed and functioning
effectively and safely.

CARBON MONOXIDE ACTION LEVELS 801-3.4

Ensure that the amount of CO is less than 25 ppm at each
burner or that there is a properly sized and rated ventilation
system to exhaust the CO (see 1506-2).

Ensure that the oven is producing less than 25 ppm CO in
the ambient air, and less than 100 ppm in the vent (that is
not vented to the outside) or that there is a properly sized
and rated ventilation system to exhaust the CO.

CLOTHES DRYERS (ALL ENERGY SOURCES) 801-3.5
Ensure that all clothes dryers are vented outside to daylight.
Ensure that all clothes dryers that are vented horizontally

under a mobile home have 1/8” per foot slope toward the
termination hood.

gas leaks
801-3.1a

gas shut-off valve
801-3.1b

vent to outside
801-3.2a

exhaust fan, vented to
outside
801-3.3a

stove top burners
801-3.4a

oven/broiler
801-3.4b

vent to outside
801-3.5a

horizontal vent slope
801-3.5b

OWPS 801-3 04-03-06
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OWPS 801-3 M H MECHANICAL SYSTEMS FINAL INSPECTION—Other Combustion Appliances

dryer vent duct Dryer vent ducts for clothes dryers must be smooth surfaced,
material (rigid-metal) rigid duct, are not to be insulated, is a minimum of 30 gauge
801.3.5c¢ galvanized steel or aluminum, and is equipped with a

backdraft damper. Ensure the duct is run with the joints in
the direction of the air-flow and is not fastened with screws
or other fasteners that extend into the duct.

Dryer vent duct Determine whether the dryer vent duct is a transition duct

material (flexible- used to connect the dryer to the exhaust duct. The transition

metal) duct may be flexible-metal duct listed for that application,

801-3.5d installed in a manner tht minimizes overall length. The
preferred material for transition and exhaust duct is rigid-
metal.

dryer vent duct sizing Ensure the diameter of the dryer vent duct is at least the

(flexible-metal) diameter of the appliance outlet. Ensure the 4-inch diameter

801-3.5e dryer vent duct does not exceed the maximum length of 25
feet from the clothes dryer outlet to the termination point. If
the length exceeds 25 feet, increase the diameter to 5”. (A
reduction in maximum length of 2.5 feet for every 45-degree
bend and 5 feet for every 90-degree bend shall apply).
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OWPS 801-4

Section

State of Ohio

MOBILE HOME MECHANICAL
SYSTEMS FINAL INSPECTION

Weatherization Program

Subject
Standards

1]

Domestic Hot Water

FUEL SUPPLY 801-4.1

Ensure that fuel is available to begin the final inspection.

Ensure that there are no propane or natural gas leaks.

Ensurethatthereisnofuelleaksin kerosene or fuel oil fired
DHW units.

Ensure that natural gas units are not over or underfired by
clocking the meter and calculating the actual Btu input.

ELECTRICAL POWER SUPPLY 801-4.2

Ensure that the main electrical power supply to the unit is
safe.

Ensure that the electrical line to the unit is a properly sized
and properly fused dedicated circuit if one is needed.

Ensure that wiring at or in the DHW unit is not charred,
frayed, missing insulation and has no loose or improper
connections.

DHW UNIT CLEARANCES 801-4.3

Ensurethat acombustion-type DHW tankis at therequired
distance from combustible materials PMI.

VENT SYSTEM VISUAL INSPECTION 801-4.4

Ensure that the vent system extends from the DHW unit to
the outside of the mobile home, has no cracks, holes or
disconnected sections, and has no serious corrosion or rust.

Ensure that vent to roof to outside connections are securely
fastened.

fuel availability
801-4.1a

fuel leakage, gas
801-4.1b

fuel leakage, oil
801-4.1c

Btu input
801-4.1d

main power safety
801-4.2a

dedicated circuit
801-4.2b

safe wiring
801-4.2¢

unit clearances
801-4.3a

vent system, visual
inspection
801-4.4a

vent comections
801-4.4b

OWPS 801-4 09-12-00
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OWPS 801-4 M H MECHANICAL FINAL SYSTEMS INSPECTION—Domestic Hot Water

elbows 801-4.4c

combustion air
801-4.4d

draft, "worst case"
801-4.5a

Table 801-4.5

Ensure that there are no elbows in the venting.

Ensure that combustion air requirements are properly
met.

DRAFT TESTING 801-4.5
Perform the worst case draft test (see 1506-4) and ensure

that draft is within acceptable range as specified in Table
801-4.5.

Draft Test Locations and Acceptable Readings

DHW Unit Type

Draft Gauge Probe Worst Case Acceptable Draft Readings
Placement at Listed Outdoor Temperatures (F)

<20 | 21-40| 41-60 | 61-80 | >80

Gas Atmospheric Flue (after diverter) -5Pa | 4Pa | -3Pa | -2Pa | -1Pa
Appliances
-02 | -.016 | -.012 | -.008 | -.004
Gas Power Burners w.c" | we" | we" |we" | we"
Qil Burners Flue (before -15Pa| -13Pa| -11Pa| -9Pa | -7Pa
Barometric Damper)
or draft diverter -.06 -053 | -.045 | -.038 | -.03

w.c" | we" | we" |we" | we"

carbon monoxide
(CO)
801-4.6a

combustion analysis
801-4.6b

COMBUSTION SAFETY AND EFFICIENCY TESTING
801-4.6

Perform the CO test as required. Ensure that the CO level
in the flue gas is at or below 100 ppm.

Perform the combustion analysis test as required. Ensure
that O, and net stack temperature levels are within limits
outlined in Table 801-4.6b.

Page 2 of 4
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M H MECHANICAL SYSTEMS FINAL INSPECTION—Domestic Hot Water

OWPS 801-4

Table 801-4.6 Acceptable Combustion Test Analysis Measurements

DHW ©,) Stack Smoke (CO) Carbon
Unit Oxygen Temp. Test Monoxide
Type Max. ppm
GAS (Natural

Gas, Propane)

Atmospheric 4-9% 300-600° F N/A 100
Fan Assisted 4-9% 300-480° F N/A 100
OlIL

Standard

QOil Burner 4-9% 325-600° F 1 orless 100
Flame Retention| 4-7% 325-600° F 1 orless 100

WATER TANK CONDITION 801-4.7

Ensure that the DHW tank is not leaking water.

Ensure that an operable pressure relief valve, with the
discharge pipe extending through the bottom of the mobile
home belly, is present.

Document tanks which have a manufacturer's warning
against insulating.

Ensure that DHW tank has been insulated, if required.
Ensure that the DHW tank temperature has been lowered,

when possible, without affecting the customer’s lifestyle.

Ensure that no flame roll-out occurs when the gas-fired
DHW unit is activated.

Ensure that DHW gas valve is working properly.

Ensure that the thermostat is operating properly.

tank leakage
801-4.7a

pressure relief valve/
discharge pipe
801-4.7b

tank insulation
warning
801-4.7¢c

tank insulation
801-4.7d

temperature setting
801-4.7e

flame roll-out
801-4.7f

gas valve
801-4.7g

thermostat
801-4.7h

OWPS 801-4 09-12-00
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OWPS 801-4 M H MECHANICAL FINAL SYSTEMS INSPECTION—Domestic Hot Water

water lines
801-4.8a

water line insulation

801-4.8b

fixture leaks
801-4.8¢c

low-flow devices
801-4.8d

consumer energy
education
801-4.8e

CEE

DHW DISTRIBUTION 801-4.8

Ensure that the water lines leading to and from the DHW
tank are not leaking.

Ensure that the first 6 feet of hot and cold water lines are
insulated and that clearances from combustion sources are
maintained.

Ensure that there are no leaks in the hot water fixtures.
Ensure that leaks in cold water fixtures have been corrected,
if the leaks contribute to moisture problems.

Ensure that low- flow devices are installed in the shower and
sink fixtures if called for by the initial inspection.

Ensure that the customer is provided with consumer energy
education regarding DHW management.

Page 4 of 4
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OWPS 801-5

Section
. MOBILE HOME MECHANICAL
Sta.te (.)f Ohio SYSTEMS FINAL INSPECTION
Weatherization Program <o
Standards Heat Distribution System

FORCED-AIR DISTRIBUTION SYSTEM 801-5.1

Ensure that the blower motor and fan are clean and operating
properly. Ensure that the belt is tight.

Ensure that the fan control properly activates the fan.

Ensure that none of the registers are blocked. Ensure that
there are noopen ducts or registers either exhausting heat or
drawing in return air from outside the heated area. Ensure
that the customer knows why it is important that registers
are not be blocked.

Test for duct leakage using only the taped duct method (see
1506-5) to ensure that the ducts do not leak.

If flex duct is used, ensure that straps are not restricting air
flow.

If the mobile home had return registers in every room,
ensure that they are closed off, and the return air is allowed
to go directly into the furnace closet where the blower fan is
located. Ensure that the furnace closet has louvers in the
door, or there is alouvered door there which provides sufficient
return air. Ensure that the floor return opening in the
furnace closet is sealed closed.

NOTE: Do not block combustion air inlets.

Ensure that supply ducts were sealed, if specified.

Ensure that the furnace filter is clean and effective, and that
the customer knows how to change it.

fan operation/
condition
801-5.1a

fan control
801.5.1b

register blockage
801-5.1c CEE

duct leakage test
801-5.1d

flex duct
801-5.1e

return ducts
801-5.1f

supply ducts
801-5.1g

furnace filter
801-5.1h CEE

OWPS 801-5 04-03-06
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M H MECHANICAL SYSTEMS FINAL INSPECTION—Heat Distribution System ~ OWPS 801-5

ELECTRIC BASEBOARD DISTRIBUTION SYSTEM

801-5.2
heat transfer fins Ensure that the baseboard distribution system is in good
801-5.2a CEE working condition. Ensure that the heat transfer fins are

clean and not bent. Ensure that the customer has been
informed about the importance of keeping the fins clean and
that the heaters should not be blocked with furniture or other
objects.

OWPS 801-5 04-03-06 Page 2 of 2



OWPS 801-6

Section
. MOBILE HOME MECHANICAL
Sta.te (.Jf Ohio SYSTEMS FINAL INSPECTION
Weatherization Program S
Standards Mechanical Ventilation

EXHAUST FANS 801-6.1

Ensure that there is an operable exhaust fan system if it is
needed according to the OVERALLS Scale, Building
Tightness Limits, or indoor air quality (IAQ) needs.

Ensure that all exhaust fans are properly vented to a
weather-protective termination fixture located on the
outside of the house, either through an attic or sidewall, by
means of rigid metal (no vinyl) ductwork. This ductwork
must be insulated with at least an R-6 material or buried
under the attic insulation, and if possible, pitched toward
the outside. Flexible duct must be installed tightly, so that
minimal sagging occurs. Dryer vent ducts for clothes
dryers must be smooth surfaced, rigid duct and are not tobe
insulated.

Ensure that the exhaust vent system has a working damper
and tight connections on the exhaust vent pipe.

Ensure that the fan and switch wiring and connections are
effective and in good condition.

Ensure that the switch or the control for the exhaust fan is
operable.

Ensure that the exhaust fan is properly sized PMI in CFM
for the area to be ventilated.

Ensure that the customer knows how to properly use the

exhaust fan. Ensurethat passive venting hasbeeninstalled,
if needed.

effectiveness
801-6.1a

venting and
termination
801-6.1b

damper and
connections
801-6.1c

wiring
801-6.1d

control
801-6.1e

proper fan size
801-6.1f

proper use
801-6.1¢ CEE

OWPS 801-6 04-01-05
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OWPS 801-7

Section
. MOBILE HOME MECHANICAL
Sta.te (.Jf Ohio SYSTEMS FINAL INSPECTION
Weatherization Program T
Standards Electrical Efficiency

FLUORESCENT LIGHTING 801-7.1

Ensure that screw-in, compact fluorescent lighting was
installed per manufacturer’s instructions in the fixtures
determined by the initial inspection. Ensure no fluorescent
lighting was installed in fixtures with dimmers unless
specifically allowed by the bulb manufacturer.

REFRIGERATOR/FREEZER REPLACEMENTS 801-7.2

Ensure that refrigerators/freezers were install per
manufacturer’s instructions in a location acceptable to the
customer.

Ensure refrigerators and freezers taken out of service were
discarded in an environmentally- sensitive manner. Ensure
that old units were reclaimed only at licensed stations.
Ensure that no units taken out of service were returned to
service.

OTHER ELECTRICAL ENERGY EFFICIENCY
MEASURES 801-7.3

Ensure that all materials have been installed PMI and in
compliance with local codes. Ensure that the benefit expected
in the estimation (repairing water leaks to reduce well water
pump operation) has been achieved.

REQUIRED MEASURES 801-7.4

Ensure that the foam insulation blanket is installed to cover
the entire exposed surface of the mattress and that it is placed
directly on the mattress surface under any and all covers.
Ensure that the thermostat temperature for the appliance
1s reduced to between 70° and 80° F with the customer’s
permission. Ensure that they have been purchased with non-
HWAP funds and installed.

fluorescent lighting
801-7.1a

refrigerators/freezers
801-7.2a

old units
801-7.2b

improvements
801-7.3a

waterbeds
801-7.4a

OWPS 801-7 09-12-00
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OWPS 801-7 M H MECHANICAL SYSTEMS FINAL INSPECTION—Electrical Efficiency

consumer energy
education
801-7.4a

CEE

CONSUMER ENERGY EDUCATION 801-7.4

Ensure that education has been be provided concerning such
matters as the impact of dirty filters on electric clothes dryers,
the impact of dirty coils on refrigerators and freezers,
behavior impacts on refrigerator energy use, and the impacts
of water leaks on well pumps.

Page 2 of 2
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Section
. MOBILE HOME MECHANICAL
Sta.te C.)f Ohio SYSTEMS FINAL INSPECTION
Weatherization Program S
Standards Electrical Safety

SERVICE ENTRY BOX 801-8.1

Ensure the main service entry box is properly mounted in
an appropriate location (away from dampness and other
hazards).

Ensure the main service entry box is properly grounded
according to the NEC.

Ensure existing wire types, and that the location and
condition of each type is hazard free.

Ensure the existing fuses/breakers are properly sized for
their circuits.

Ensure that a copy of the Certificate of Insulation is present
at the service box if applicable.

location of box
801-8.1a

grounding
801-8.1b

type of wiring
801-8.1c

fuse/circuit size
801-8.1d

certificate of
insulation
801-8.1e

OWPS 801-8 09-12-00
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OWPS 802-1

MOBILE HOME
FINAL INSPECTION

. Section
State of Ohio
@ Weatherization Program Subioct
Standards ]

Overall Building Shell

VERIFICATION 802-1.1

Ensure that any additions have been documented and
inspected.

Ensure that fire escape windows have not been sealed
shut. Ensure that jalousie windows operate correctly, or
have clips added if they do not.

Ensure that prime doors are present and operate correctly.

Ensure that drainage problems, if any, have been corrected
or documented.

Ensure that a continuous ground vapor barrier is in place
if there is existing draftproofing.

Ensure that combustion air intake is operational and not
obstructed.

Perform a final blower door test (see 1506-1) and compare
it with the results of the Building Tightness Limits
calculation. Decide if additional ventilation equipment
needs to be installed to assure safe indoor air quality.

Ensure that a distribution system leakage testis performed
and that the results are acceptable.

Ensure that the BTL minimum level of air leakage is

available within the home.

additions
802-1.1a

windows
802-1.1b

doors
802-1.1c

drainage
802-1.1d

vapor barrier
802-1.1e

combustion air intake
802-1.1f

blower door test
802-1.1¢g

Distribution System
Leakage Test
802-1.1h

target reduction
802-1.11

OWPS 802-1 04-03-06

Page 1 of 1







OWPS 802-2

State of Ohio
@ Weatherization Program

Section  MOBILE HOME
FINAL INSPECTION

Subject
Standards : Roof
ROOF ELEMENTS 802-2.1
Ensure that roof is in sound condition. roof condition
802-2.1a
Ensure that roof caps and flashing are correctly installed watertight flashing
and watertight. 802-2.1b
Ensure that any chimney functions properly. Ensure that chimney
all chimney components are sound. 802-2.1c
Ensure that gutter and other drainage components are in drainage elements
place and that no moisture damage is occurring. 802-2.1d

OWPS 802-2 09-12-00
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OWPS 802-3

Section
_ MOBILE HOME
State of Ohio FINAL INSPECTION
Weatherization Program  ypc
Standards Ceiling

ELECTRICAL SYSTEM SAFETY 802-3.1
Ensure that any unsafe wiring problems have been
corrected. Ensure that any aluminum wiring is not nicked,

loose or exposed.

Ensure that electrical devices have the required safety
clearance shielding.

Ensure that circuits are properly fused. Explain to the
customer the importance of properly fused circuits.

CEILING 802-3.2

Ensure thatinterior moisture problemshavebeen corrected.

Ensure that the ceiling is safely supporting the insulation.

Ensure that the connection of the ceiling and the flue vent is

completely sealed.
INSULATION 802-3.3

Ensure that the proper amount of insulation was installed
in the roof cavity.

Ensurethatthere arenoholesor gapsleftintheinsulation.
Ensure that attic insulation has not drifted into
Inappropriate areas, such as around recessed lights.

Ensure that atticinsulation is not obstructing any existing
open vents. Ensure that no roof venting was installed.

Ensure that any damaged trusses or other attic structural
members have been repaired or replaced.

wiring
802-3.1a

clearance shielding
802-3.1b

fuse size
802-3.1c¢ CEE

interior ceiling
moisture problems
802-3.2a

ceiling support
802-3.2b

seal connection
802-3.2¢

insulation amount
802-3.3a

complete coverage
802-3.3b

blocking verification
802-3.3c

vents
802-3.3d

damaged trusses
802-3.3e

OWPS 802-3 09-12-00
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MOBILE HOME FINAL INSPECTION—cCeiling

moisture in insulation
802-3.3f

proper finish
802-3.3¢g

Ensure that there is no moisture in the attic insulation.

Ensure that any building components removed, lifted or
drilled, for the installation of attic insulation, have been
returned to proper condition.

Page 2 of 2
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OWPS 802-4

Section

State of Ohio

MOBILE HOME
FINAL INSPECTION

Weatherization Program

Subject
Standards

1]

Sidewalls

ELECTRICAL SAFETY 802-4.1

Ensure that any bare, frayed or other improper wiring has
been corrected. Pay particular attention to mobile homes
which have aluminum wiring.

EXTERIOR INSPECTION 802-4.2

Ensure that doors and door components have been repaired
or replaced, if specified.

Ensure that missing glass has been replaced and that
windows and window components have been repaired, if
specified.

Ensure that any moisture problem affecting the sidewalls
has been addressed.

Ensure that siding panels have been properly reattached if
they have been removed or loosened for the addition of
sidewall insulation. Ensure that any missing siding has
been replaced.

Ensure that stick-built additions have received sidewall
insulation, if required.

INTERIOR WALL SURFACES 802-4.3

Ensure that switchbox and outlet covers and any interior
trim removed to install sidewall insulation have been
properly reinstalled.

If there are primary air leakage sites, ensure that any
missing or deteriorated interior wall surfaces have been
repaired or replaced.

Ensure that the clothes dryer is vented to the outside with
an operable positive damper. Ensure that the vent fans
have an operable positive damper.

electrical wiring
802-4.1a

doors
802-4.2a

windows
802-4.2b
moisture problems

802-4.2¢c

siding panels
802-4.2d

additions
802-4.2e

outlet covers/trim
802-4.3a

repair
802-4.3b

clothes dryer
802-4.3c

OWPS 802-4 09-12-00
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OWPS 802-4

MOBILE HOME FINAL INSPECTION—Sidewalls

ceiling height changes
802-4.3d

insulation
802-4.4a

Ensurethat areasof ceiling height changes, dropped soffits,
etc., have been properly addressed.

SIDEWALL INSULATION 802-4.4

Ensure that sidewall insulation is installed correctly and
effectively.

Page 2 of 2
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OWPS 802-5

Section

State of Ohio

MOBILE HOME
FINAL INSPECTION

Weatherization Program

Subject
Standards

1]

Belly

UNDER THE MOBILE HOME 802-5.1

Ensure that draftproofing was not installed or repaired
with HWAP funds.

Ensure that holes in the bellyboard have been patched to
stop air movement effectively.

Ensure that moisture problems under or around the mobile
home have been corrected, if possible.

Ensure that any crawlspace that is enclosed with
draftproofing has a 6 mil polyethylene vapor barrier
installed effectively. If there is excessive moisture present,
ensure that adequate closeable venting is present.

Ensure that insulation has been installed to the proper
density, and that there is complete coverage.

Ensure that water and sewage lines have been treated, as
necessary.

Ensure that the duct system has been thoroughly sealed.

Ensure that combustion air intakes are not blocked or
obstructed.

Ensure that all exhaust appliances are exhausted to the
outside and have positive dampers.

draftproofing
802-5.1a

patched bellyboard
802-5.1b

ground moisture/
drainage
802-5.1c

ground vapor barrier
802-5.1d

insulation/proper
density
802-5.1e

water/sewer
802-5.1f

duct system
802-5.1¢g

combustion air
intakes
802-5.1h

exhaust fans
802-5.11

OWPS 802-5 09-12-00
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OWPS 901

Section

State of Ohio ADMINISTRATION
@ Weatherization Program

Subject

Standards General

GENERAL 901

No multi-family project may commence without the prior
written approval for the project from OEE.

Weatherization work shall be performed in the entire
building provided the building is qualified based on
applications that meet HWAP Policies & Procedures 66%
eligibility guidelines.

All buildings falling within the scope of this section of the
WPS (MULTI-FAMILY/HIGH-RISE BUILDING - 4 OR
MORE STORIES ABOVE GRADE, OR CENTRALLY-
HEATED BUILDINGS WITH 5 OR MORE UNITS) are by
definition commercial buildings, and as such are covered by
the Ohio Basic Building Code (whether jurisdiction is granted
to a local building department or remains with the State
Division of Buildings and Factories). All required permits
and certifications of plans and specification and inspections
must be acquired and documentation must be available in
the customer file.

All audits, including EA-QUIP, must consider the interactive
effects of retrofits. Audit procedures must calculate the
savings-to-investment ratio using the following calculation
for life cycle costs:

L
Dy, = E*PIC* X (1 )
=1 (1+d)
Where,
D, = discounted dollar savings of each EEM over
its lifetime
E = the first year estimated energy savings of the
EEM
P = unit price of energy saved by the EEM
C, = conversion factor for the fuel price
L = life of each EEM 1in years
I = energy price index for the 1’th year
d = fractional discount rate.

prior approval
901-1.1
eligibility
901-1.2

permits
901-1.3

audit parameters
901-1.4

OWPS 901 09-13-00
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OWPS 901

ADMINISTRATION—General

audit parameters
cont’d 901-1.4

The c, factor merely provides consistency of units between
the savings and energy prices. For an example, if the
first year savings, E, is in kWh and the fuel price, P, isin
$/kWh, then c, would equal 1 since no conversion of energy

units is necessary.

Energy price indices currently (1999) are as follows:

i I i I
1 1.00 15 0.95
2-6 1.01 16 0.95
7 1.00 17-20 0.93
8-9 0.99 21-22 0.92
10-11 098 23-24 0.91
1213 0.97 25-26 0.90
14 0.96
Page 2 of 2 OWPS 901 09-13-00



OWPS 902

. Section
State of Ohio ADMINISTRATION
Weatherization Program .
@ Standards ’ Sublect  Expenditure
Level/Budgeting

EXPENDITURE LEVEL/BUDGETING 902

Landlords must contribute financially based on current
HWAP policies and procedures.

Only EEMs with a SIR of 1 or greater may be performed.
Any contracted work must be reflected in the contractor
materials and labor sections of the current Grantee/Provider

Management Plan.

A budget amendment must be approved prior to any
contracted work if no plans exist.

landlord contribution
902-1.1

cost-effectiveness
902-1.2

management plan
902-2.1

budget
902-2.1a

OWPS 902 09-13-00
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OWPS 903

] Section
State of Ohio ADMINISTRATION
@ Weatherization Program Subject
Standards Method

METHOD 903

The provider must choose if it will maintain control of the choose method
entire project or if it will contract out any or all of the following  903-1.1

steps. The provider may elect to follow either the provider

method or the contracting method.

OWPS 903 09-13-00 Page 1 of 1






OWPS 904

Section

State of Ohio

ADMINISTRATION

Weatherization Program
Standards

1]

Subject

Provider Method

PROVIDER METHOD 904

All work must be cost justified using the EA-QUIP auditing
tool

A person certified to use the EA-QUIP auditing tool must
perform the inspection of the building.

All applicable EEMs specified in the audit must be evaluated
regardless of the agency’s ultimate ability to complete the
energy efficiency measures.

EEMs must be performed in order of their cost-effectiveness,
from highest to lowest SIR.

For those allowable energy efficiency measures outside the
provider’s abilities to perform the work, the provider must
contract with another party to perform the work before going
on to other energy efficiency measures.

For any EEM contracted out, the provider must follow the
applicable procedures listed in section 905 .

Any contracted work must follow the procurement/
contracting rules for the expenditure level of the work to be
contracted out.

EA-QUIP
904-1.1

certified personnel
904-1.2

all energy efficiency
measures evaluated
904-1.3

order of performance
904-1.4

perform or contract
904-1.5

contracting
904-1.6

procurement
904-1.7

OWPS 904 09-13-00
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OWPS 905

ADMINISTRATION

_ Section
State of Ohio
@ Weatherization Program o
Standards

Contracting Method

CONTRACTED METHOD 905

Once the provider has determined that the project will
proceed, it may begin searching for an architectural,
engineering, or mechanical contracting firm to bid on: 1)
auditing services, 2) providing plans and specifications, 3)
contract management, 4) materials installation, or 5) any
or all of the above.

A Request for Qualifications (RFQ) should seek information
on the expertise of a firm and determine whether the firm is
interested in bidding on the various aspects of upcoming
projects. The RFQ should give the potential bidder an idea
of what specifications will be imposed on the project. A RFQ
should result in the development of a list of bidders.

All procurement must follow the appropriate procurement
rules for the level of the cost of the services to be performed.
Large purchases (those over $5,000) must always follow the
Request for Proposals (RFP) formal bidding guidelines.
Specific services (auditing, plans and specifications, etc.) may
be bid separately. If the same firm bids on several aspects of
a project, or if several projects will be considered during the
same program year, the rules governing aggregation of costs
must be followed.

A comprehensive energy analysis must be performed on each
building in order to determine the feasibility of entering into
an agreement to provide for the installation and
implementation of EEMs at the building.

Any request for proposals must include with the description
of the project a notification that all applicable codes must be
followed, that all permits are required for the customer file,
and that all life/safety codes will be adhered to.

Any request for proposals must include with the description
of the project a notification that all work must be cost-justified
using an approved energy auditing tool. The energy auditing
tool must consider the following and must evaluate the
interactive effects of the various EEMs.

contracted method
905-1

request for
qualifications (RFQs)
905-2

request for proposals/
procurement rules
905-3.1a

feasibility/energy
analysis
905-3.1.b

notification/codes
905-3.1¢c

notification/auditing
tool
905-3.1d

OWPS 905 09-13-00
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OWPS 905

ADMINISTRATION—Contracting Method

EEMs
905-3.2

notification/audit
parameters
905-3.3a

notification/report
contents
905-3.3b

EEMs are of three general types: 1) general weatherization,
including insulation retrofits, air sealing, window and door
repair and replacement, 2) heating/cooling system retrofits
including zone controls and thermostat installation, burner
tune-up and replacement, boiler replacement, and 3)
electrical EEMs including the lighting retrofits, motor, pump
and fan replacements (HVAC, elevators, etc.) and appliance
replacements (non-HWAP-funded).

Any RFPs must include with the description of the project a
notification that the SIR calculations embedded in the audit
must incorporate the current DOE fuel escalation rates and
must evaluate the discounted lifetime savings using the
current HUD discount rate.

Any RFPs must include with the description of the project a
notification that the firm will perform the analysis and
prepare a detailed engineering report that specifically
identifies the energy efficiency measures and operational
changes and maintenance changes that are recommended
to be installed or implemented at the building. The report
shall contain detailed projections of energy and cost savings
to be obtained by the buildings’ energy purchaser as a result
of the installation of the recommended EEMs and shall
itemize all anticipated project, operational and maintenance
costs. The report shall describe the firm’s plan for installing
or implementing the measures at the building. The primary
purpose of the report is to provide an engineering basis for
negotiating an energy services agreement between the
HWAP and the firm.

Page 2 of 2
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OWPS 906

. Section
State of Ohio ADMINISTRATION
Weatherization Program Subject
Standards Prioritization
Standards

TASKS AND ANALYSIS FOR PREPARING THE REPORT
906

The firm selected to perform the audit shall thoroughly energy consumption
evaluate utility, energy, water and sewage costs, and and facility data
consumption, demand and time-of-use data in order to 906-1.1

properly evaluate the economics of specific energy efficiency

measures and to formulate an accurate energy/demand

baseline. The baseline shall be weather-normalized using a

heating degree-day adjustment factor and shall be based on

at least 12 months, but preferably 2 years of utility data.

The firm shall compile and deliver to the HWAP provider an  inventory existing
inventory based on a physical inspection of the major systems and
electrical, plumbing, HVAC and other mechanical systems, equipment

as well as building shell systems including: 906-1.2

a. cooling and cooling distribution systems and related
equipment,

b. heating and heat distribution systems,

c automatic temperature control systems and

equipment,

outdoor ventilation systems and equipment,

exhaust systems and equipment,

domestic hot and cold water systems,

electric motors, transmission and drive systems,
interior and exterior lighting,

water usage equipment,

rated and performance insulation values at walls,
floors, and attics; and

k. estimated natural infiltration rate for all buildings.

D N

The firm shall evaluate the following data for performing inventory data

the inventory: 906-1.3
a. the actual loads, proper sizing, operating efficiency,
and hours of operation for each system,
b. a list of major air leakage sites and description of how
natural infiltration was estimated,
c. current operating condition for each system,
d. remaining useful life of each system (exclusive of pre-

mature equipment failure),

OWPS 906 09-13-00 Page 1 of 3



OWPS 906 ADMINISTRATION—Tasks and Analysis for Preparing Report

inventory data
(cont’d)
906-1.3

survey
906-1.4

list energy efficiency
measures
906-2.1

diagnostic testing
906-2.1a

identify EEMs
906-2.1b

estimate costs
906-2.1c

e. a catalog of current indoor air quality and comfort
problems in the buildings; and
f an evaluation of feasible replacement/upgrades to

address the efficiency, indoor air quality and comfort
concerns that were identified.

The firm shall work with the HWAP provider and the building
management to develop a questionnaire to be used in
conducting interviews with building operation and
maintenance staff regarding the mechanical systems
operation, occupancy and building-use patterns and
problems with comfort levels or equipment reliability as
defined and identified by the operation and maintenance
staff. It is expected of the building management that all
systems such as those listed above shall be fully disclosed to
the firm.

The firm shall:

Perform diagnostic testing on a representative sample of
buildings and equipment to determine current building
performance. This sample will not exceed 10% of apartments
or individual heating systems, but will include 100% of
central heating systems. These tests shall include
combustion appliance zone testing for back drafting
potential:

1) standard and worst-case draft testing,

2) blower door testing to determine infiltration,

3) pressure testing for connections between apartments,
apartments and attics, and apartments and crawl spaces,
4) combustion efficiency analysis; and

5)carbon monoxide ambient and flue gas testing.

Tests shall be performed in accordance with the WPS Section
1506.

Identify potential EEMs for installation or implementation
at the building, including potential solutions for indoor air
quality and comfort concerns.

Estimate the EEM costs, including an itemized listing of
design, engineering, installation and hardware costs and any
other costs outlined below;

Page 2 of 3
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ADMINISTRATION—Tasks and Analysis for Preparing Report OWPS 906

1. dollar, consumption, and demand savings on a
monthly basis,
2. life expectancy of each proposed EEM.

Data shall be presented by measure and in total, in terms
showing interaction of measures. The firm shall provide life-
cycle cost, net present value and savings-to-investment ratios
for each energy efficiency measure and for the EEM package
as a whole.

Specify and describe impacts on building operations and
maintenance procedures that will be affected by the
installation/implementation of the proposed EEMs.

The firm shall provide detailed estimates of all costs and
energy savings associated with the project, including, but
not limited to:

engineering/design costs

contractor/vendor estimates for EEMs (labor,
materials, equipment)

construction management

maintenance/monitoring services

commissioning

training

estimated financing costs

estimated monitoring services

savings guarantee options and costs

o ®

S RN

The preliminary audit report shall include all items outlined
in Section 906. The firm will present this report to the HWAP
provider at a meeting at a date and location to be determined
by the HWAP provider. At this meeting, the firm will work
with the HWAP provider, in consultation with OEE staff, to
rapidly finalize chosen measures EEMs.

estimate costs
(cont’d)
906-2.1c

describe maintenance
procedures
906-2.1d

estimates of project
cost
906-3.1

the audit report
906-4.1

OWPS 906 09-13-00
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OWPS 1001-1

State of Ohio
Weatherization Program
Standards

1]

Section HIGH-RISE/CENTRALLY HEATED
MULTI-FAMILY INSPECTION

Subject
General Information

GENERAL INFORMATION 1001-1.1

Determine the following inputs for use in the EA-QUIP audit.
Where the data is listed, use only that value for the audit.

EA-QUIP inputs
1001-1.1a

An asterisk (*) denotes required information for input for

EA-QUIP.

maximum expenditure ($)*

space heating energy type*

consider switching to gas?*

electricity price ($/kWh)*

BECRTOER MO a0 P

Collect the following general information. See the EA-QUIP
instruction manual for specific requirements or allowable

answers for each field.

dwelling ID/location*

city for weather data®
terrain®

shielding*

ground surface*

number of heated floors*
number of dwelling units*

ceiling height (feet)*
dwelling mass*

type of public lighting®

BECRTOER MO a0 P

cooling equipment®

economic time horizon (years)
real discount rate (%).............cc..... 4.7*

domestic hot water energy type*

EA-QUIP
20

actual heating degree-days (degdays)*
actual yearly energy use (gal/ccf/kWh)*
actual base energy use (gal/ccf/kWh)*
actual yearly electricity use (kWh)*
energy price per unit ($/gal/ccf/kWh)*
heating energy price escalation rate (%)*

electricity price escalation rate (%)*

general information
1001-1.2a

EA-QUIP

average heated space per floor (sqft)*

average public space per floor (sqft)*

average public wattage per floor (watts)*

OWPS 1001-1  09-22-00
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OWPS 1001-2

HIGH-RISE/CENTRALLY HEATED
MULTI-FAMILY INSPECTION

_ Section
State of Ohio
@ Weatherization Program  -see
Standards

Air Leakage Meaurements

AIR LEAKAGE MEASUREMENTS 1001-2

Collect the following information concerning the blower door
measurements (where applicable):

infiltration measured®
mechanical ventilation*®
blower door type*
pressurization/depressurization®
inside temperature (degf)*
outside temperature (degf)*
low flow rings on*

a or b ring installed*

test number®

house pressure (pa)*

fan gauge (pa or ¢cfm)*

flow (cfm)*

flow goal (cfm)*

5T PR e e o P

Determine the ventilation supplied to the building.
Conditioned living areas require 15 cfm/person or 0.35 air
changes per hour, which ever is greater. Office areas require
20 cfm per person. Reference the Ohio Basic Building Code
(OBBC), Mechanical Code for ventilation air requirements
and estimated occupant loads per area. Reference the Ohio
Basic Building Code (OBBC) for ventilation air requirements
for passive or natural ventilation air areas.

Where an approved indoor air quality method for controlling
air contaminants is implemented in the ventilation system
design, the minimum required rate of outdoor air shall be in
accordance with section 6 of the “ASHRAE 62, Ventilation
for Acceptable Indoor Air Quality”.

Use a commercially-available volumeter or pressure pan with
a calibrated hole (see attachment) to determine the airflow
at each outlet of the mechanical ventilation system.

Reference the Ohio Basic Building Code, Mechanical Code
for ventilation air requirements for mechanical rooms,
elevators, commercial kitchens, etc.

blower door

information
1001-2.1a

EA-QUIP

ventilation/occupants
1001-2.2a

existing indoor air
quality (IAQ) system
1001-2.2b

testing
1001-2.2¢

mechanical room
ventilation air
1001-2.2d

OWPS 1001-2 02-14-00
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OWPS 1003

Section

HIGH-RISE/CENTRALLY HEATED
MULTI-FAMILY INSPECTION

State of Ohio
@ Weatherization Program | gpes
Standards

Distribution System

DISTRIBUTION SYSTEM 1003

Determine the type of distribution system™:

a. 1-pipe steam w/o vents

b. 1-pipe steam w/vents

c. 2-pipe steam w/o vents

d. 2-pipe steam w/vents

a. number of risers

b. no. radiator/riser valves to be replaced
c. condition of master venting

d. no. radiator/riser vents to be replaced
a. hot water

b. forced air

c. gravity air

d. 1n room

a. total uninsulated pipe/duct length (ft)*
b. avg uninsulated pipe/duct diameter (in)*

Determine the type of heating controls or thermostatic valves

and note the following:

Outdoor Temp Sensor*

Indoor thermostat(s)*

Thermostatic Valves*

Outdoor & Indoor Temp Sensors*
Outdoor Sensor/Bad Indoor Sensor*
None

e e T

Determine the condition of Sensor/Controls. Inspect/

determine each of the following:

modulating aquastat®

heating day thermostat setting (degf)*
heating night setting (degf)*

percent of dwelling out of balance (%)*
avg out-of-balance temperature (deg f)*
location of imbalance *

e oae T

type of distribution

oan
1003-1 EA-QUIP
steam

1003-1.1

steam risers and valves

1003-1.1a EA-QUIP

other types
1003-1.2

EA-QUIP

pipe insulation

1003-2 EA-QUIP
controls

1003-3 EA-QUIP
condition

1003-3.1 EA-QUIP

OWPS 1003 02-14-00

Page 1 of 1






OWPS 1004

State of Ohio
@ Weatherization Program oo

Section

HIGH-RISE/CENTRALLY HEATED
MULTI-FAMILY INSPECTION

Standards

Domestic Hot Water

DOMESTIC HOT WATER 1004

Inspect or determine the following:

© oo o

avg daytime occupants in dwelling*

avg night occupants in dwelling*
total daily hot water use (gal/day)*
number of showers*

type of shower heads/flow restrictors®

Determine the water heater type:*

Trpm e ae o

Gas - no insulation

Gas - insulated
Gas-insulated w/storage
O1l - no insulation

O1l - insulated

Electric - no insulation
Electric - insulated
Propane Heater
Tankless Coil

Heat Pump

Determine/inspect for the following:

© oo o

consider separate hot water heater*
estimated summer efficiency (%)*

hot water temperature (degf)*

total length of uninsulated hw pipe (ft)*
average hot water pipe diameter (in)*

occupant information

1004-1
EA-QUIP

water heater type

1004-2.1
EA-QUIP

other information

1004-2.2 AU

OWPS 1004 02-14-00
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OWPS 1005

_ Section HIGH-RISE/CENTRALLY HEATED
Sté}te C_)f Ohio MULTI-FAMILY INSPECTION
Weatherization Program Subedt
Standards Appliances

APPLIANCES 1005

Determine the number and type of each of the following: appliances
1005 EA-QUIP

dryer type*

stove/oven type*

typical refrigerator type*

average annual refrigerator usage (kWh)*
number of refrigerators to be replaced*
determine the typical refrigerator type:

o oae T

Manual defrost & freezer

Automatic defrost & freezer

Manual defrost & separate freezer
Automatic defrost & separate freezer
None

Ok oo =

OWPS 1005 09-13-00 Page1ofl






OWPS 1006

_ Section  HIGH-RISE/CENTRALLY HEATED
State of Ohio MULTI-FAMILY INSPECTION
Weatherization Program Subject
Standards Lighting
LIGHTING 1006
Determine the incandescent watts/unit to be replaced. incandescents lamps

1006-1.1

Survey and note all interior lighting fixtures. Note the survey existing
location, existing wattage and number of bulbs per fixture lighting

and whether this is common lighting or tenant lighting. 1006-1.2a
Determine the hours per day the fixture is on from

interviewing the client.

Using the information gathered and the replacement chart determine
(see 1506-6), determine which bulbs may be replaced and replacements
note that on the inspection form. 1006-1.2b

The customer’s specific needs and habits must be considered customer needs
in the replacement decision. Light quality must not be  1006-1.3a
compromised. Fluorescent bulbs must not be installed in

fixtures equipped with dimmers unless the bulb

manufacturer specifically allows for it.

Lumen output at the lamp should be sufficient to assure these  lumen output

1lluminance levels at the working surface. 1006-1.3b
Activity Foot-candle Level

General or ambient lighting 5-20

Task lighting (non-critical) 20-50

Reading or close work 50-100

Lumen output is measured at 1 foot from the source and is
the total output in all directions. Foot-candles measured at
the surface considers light output, distance from the light
source and reflectance of the surrounding surfaces.

Approximate lumen output of incandescent lamps.

Watts Lumens
42 505

54 800

62 870

77 1190

92 1620
100 1750

OWPS 1006 09-13-00 Page 1 of2



OWPS 1006 HIGH-RISE/CENTRALLY HEATED MULTI-FAMILY INSPECTION—Lighting

consumer education Consumer education must be provided concerning matters
1006-1.4 such as:

a. Fluorescent bulbs are most cost-effective in
applications where the light remains on for long periods
of time.

b. Fluorescent bulbs may take 60-90 seconds to reach full
brightness.

c. Fluorescent bulbs last approximately 10 times longer
and are therefore beneficial in hard to reach places.

d. Fluorescent bulbs are applicable where safety is an

1ssue, such as fixtures where incandescent bulbs exist
that are overrated for the wattage of the fixture and
therefore create a fire hazard.

Page 2 of 2 OWPS 1006 09-13-00



OWPS 1007

f Ohi Section  HIGH-RISE/CENTRALLY HEATED
State of Ohio MULTI-FAMILY INSPECTION
Weatherization Program Subject : —
Standards Other Electrical Energy Efficiency
Measures Improvements

OTHER ELECTRICAL ENERGY EFFICIENCY
MEASURE IMPROVEMENTS 1007

All electric energy efficiency measure improvements paid for
using HWAP dollars must have a material cost of $150 or
less per unit or less. Only improvements determined to be
cost-effective using EA-QUIP may be installed. Savings
potential must be documented and usage levels of the pre-
existing condition should be metered if at all possible. Those
electric energy efficiency measure improvements paid for
using other funds must meet the applicable cost-effectiveness
test described in 1506-6.

For any heated waterbed, add (or have the customer add) a
foam insulation blanket directly above the water filled
mattress. Replace any halide torchier lamp with a fluorescent
torchier.

funding
1007-1

required electric
energy efficiency
measures

1007-2

OWPS 1007 09-13-00
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OWPS 1008

Section  HIGH-RISE/CENTRALLY HEATED

Weatherization Program

Subject  Refrigerator/Freezer

@ State of Ohio MULTI-FAMILY INSPECTION

Standards

Replacement

REFRIGERATOR/FREEZER REPLACEMENT 1008

Survey and note each existing refrigerator and freezer. Note
the location and meter the existing wattage for at least 2
hours.

Using the information gathered and the replacement chart
(see 1506-6), determine which units can be replaced and note
that on the inspection form.

The customers’ specific needs and habits must be considered
in the replacement decision. Observe the existing appliance
and discuss with the customer whether downsizing of the
replacement appliance is appropriate.

Refrigerator and freezers taken out of service must be
discarded in an environmentally-sensitive manner. Old
appliances contain refrigerant gasses that must be reclaimed
only at licensed stations. No appliances taken out of service
may be returned to service by sale, barter, or for free.
Disposal/recycling costs are to be added to the replacement
cost and considered in the cost-effectiveness testing.

survey existing
appliances
1008-1.1a

determine
replacements
1008-1.1b

customer needs
1008-1.1c

recycle old units
1008-1.1d

OWPS 1008 09-13-00
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OWPS 1009

State of Ohio Section  L|GH-RISE/CENTRALLY HEATED
- MULTI-FAMILY INSPECTION
Weatherization Program Subject
Standards Above Grade Walls

ABOVE GRADE WALLS 1009

For each above grade wall, inspect for/determine the general information

fOllOWing:* 1009_ 1

a. name of wall.

b. wall orientation. EA-QUIP
c. azimuth of north face (degrees)

NOTE:

Azimuth is the compass direction the house faces. It is
used to calculate the solar energy that falls on each window
and wall. Depending on the house orientation, enter:

0 if the north wall of the house faces exactly north;
10 if it faces 10 degrees east of north;
-20 1if it faces 20 degrees west of north;
and so on, up to 45 or down to -45.

Allowable responses for Wall TYPE: wall type*
2x2 Wood 1009-2.1a
2x3 Wood

2x4 Wood

2x6 Wood

8" Concrete

8" Concrete & Brick

8" Brick

12" Concrete

12" Concrete & Brick

10. 12" Brick

11.  Block & Brick

12.  Block; Cavity & Brick

13. 8" Brick & air space

14. 12" Brick & air space

15. Shared w/Garage

© XN O W

OWPS 1009 09-13-00 Page 1 of2



HIGH-RISE/CENTRALLY HEATED MULTI-FAMILY INSPECTION—
OWPS 1009 Above Grade Walls

insulatable wall thickness (in)*
north wall area (sqft)*

east wall area (sqft)*

south wall area (sqft)*

west wall area (sqft)*

air leakage though wall*

area of any hole in wall (sqin)*

wall insulation*

1009-2.1b EA-QUIP

A

Page 2 of 2 OWPS 1009 09-13-00



OWPS 1010

State of Ohio

1]

Standards

Section

HIGH-RISE/CENTRALLY HEATED
MULTI-FAMILY INSPECTION

Weatherization Program

Subject

Windows

WINDOWS 1010

For primary, rooftop, or other windows, inspect or

determine the following:

general information
1010-1.1

a. name of windows*
b. window orientation®
c. window type*
d. number of glazings™*
e. curtains & blinds*
allowable responses for curtains & blinds:
none
drapes
shades or blinds
curtains & shades
outside shutters
shades & shutters
curtains & shades & shutters
f. average sash fit*
g. physical condition of frame*
h. cracks between frame & wall*
L area of any holes in windows (sqin)*
j. window area (sqin.)*
k. number of: *
north windows
east windows
south windows
west windows
L December solar exposure*
east (%)
south (%)
OWPS 1010  02-14-00 Page 1 of 1






OWPS 1011

State of Oh Section HIGH-RISE/CENTRALLY HEATED
ate oronio MULTI-FAMILY INSPECTION
Weatherization Program o
Standards Exterior Doors

EXTERIOR DOORS 1011

For entrance, rooftop, basement, storm doors, vestibule or general information
other doors, inspect for or determine the following: 1011-1.1

a. door type*
allowable responses for door type: EA-QUIP

plain (hinged)
sliding
French
hatched
fixed

b. door material*

allowable responses for door material:

wood solid core
wood hollow core
hollow metal
glass w/metal or wood frame
steel (solid)
steel w/mineral fiber core
steel w/urethane foam core
steel w/polystyrene core

c. door fit*
d. door area (sqft)*
e. approximate glass area (%)*

OWPS 1011 02-14-00 Page1ofl






OWPS 1012

Section

HIGH-RISE/CENTRALLY HEATED
MULTI-FAMILY INSPECTION

State of Ohio
@ Weatherization Program  ggps:

Standards

Attic/Roof

ATTIC/ROOF 1012
Inspect for and determine the following:

a. roof type
allowable responses for roof type:*
flat roof
unfinished attic
finished attic
pitched roof
b. insulation type*
allowable responses for insulation type:
no insulation
user-specified r-value
fiberglass batts
fiberglass loose
fiberglass boards
cellulose fill
uf-foam
polyurethane boards
rock wool
polystyrene boards
vermiculite fill
msulatable air space (in)*
roof area (sqft)*
number of rooftop windows*
number of rooftop doors*
number of leaking penetrations™®
water leakage through roof*
portion of roof to be replaced (%)*
roof top material*
allowable responses for roof top material:
asphalt shingles or sheeting
built-up
metal
rubber
slate
tar & gravel
wood shingles
Spanish tiles
k. roof color*

T e oo

roof/attic information

1012-1
EA-QUIP

OWPS 1012 02-14-00
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OWPS 1013

1]

Section

State of Ohio

HIGH-RISE/CENTRALLY HEATED
MULTI-FAMILY INSPECTION

Weatherization Program

Subject
Standards

Basements

BASEMENTS 1013

Inspect for and determine the following:

a.

b.

B ET R e ae

basement type:*
basement
crawlspace
slab-on-grade
platform
basement insulation®
allowable responses for base insulation:
no insulation
fiberglass batts
fiberglass loose
fiberglass boards
cellulose fill
uf-foam
polyurethane boards
polystyrene boards
vermiculite fill
floor area (sqft)*
no. of floor penetrations®
base wall insulation®
above-grade height (ft)*
exterior perimeter (ft)*
number of windows*
number of doors*
number of leaky penetrations®
air leakage through base*
area of windows to be sealed (sqft)*
r-value of window seal (f-sqft/btuh)*

basement information

1013-1.1 EAQUIP

OWPS 1013

02-14-00
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OWPS 1101

S ¢ Oh Section HIGH-RISE/CENTRALLY HEATED
tate of Ohio MULTI-FAMILY INSTALLATION
Weatherization Program  gipics
Standards Mechanical Systems Installation

MECHANICAL SYSTEMS INSTALLATION 1101

Licensed mechanical contractors must perform all permits/licensing
mechanical system installations, tune-ups and repairs. All  1101-1

work performed on mechanical systems must be approved

by the authority having jurisdiction and must be authorized

by permit.

OWPS 1101 02-03-00 Page1ofl






OWPS 1102-1

Section
: HIGH-RISE/CENTRALLY HEATED
Stqte (.)f Ohio MULTI-FAMILY INSTALLATION
Weatherization Program Subject
Standards Building Shell

BUILDING SHELL 1102-1

See illustrations HR - 1 through 7,1 - 1 through 7, C - 1
and 2, and LR - 1 through 9 (see 1102-1).

Note: Each illustration may have information that is
valuable whatever the category of building.

Provide for continuity of the air/vapor barrier. Guided by a
blower door or smokegun, air seal the following:

1.

2.

Gypsum board at roof slab, floor and around perimeter
of sliding patio door.
Wall/roof junctions at drain scuppers, and at other
mechanical equipment including vent stacks located
on the roof.
All basement, corridor and parking garage
penetrations made vertically through floor or
horizontally through walls.
a. Plumbing and duct penetrations in corridors
and behind fire hose cabinets.
Junctions between block walls.
c. In cavity wall construction at the parapet,
around perimeters of windows, and at exhaust
vents and soffits.

d. Where mechanical and electrical services
penetrate the roof.

e. At expansion joints.

f. In cavity wall construction at intermediate slab

and low roof junctions.

SPECIAL NOTE: The following clauses are applicable to all
window types e.g. vinyl, wood, and metal, for high-rise
residential buildings. See HR - 1 through 7 in 1102-2.

1.

Ensure the continuity of the air and vapor seal
between wall and window frames in accordance with
the requirements of the 3/10/97 draft of ASTM
E06.51.11 “Standard Practice for Installation of
Windows and Doors”, and CSA A440.4 “Window and
Door Installation” standard.

air leakage/high-rise
residential
1102-1.1

air/vapor barrier
1102-1.1a

window retrofit
(replacement
windows)
1102-1.1b

OWPS 1102-1  09-13-00
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HIGH-RISE/CENTRALLY HEATED MULTI-FAMILY INSTALLATION

OWPS 1102-1

—Building Shell

roof/wall joints
1102-1.1c

air sealing/low-rise
residential
1102-1.2

cleaning
1102-1.3

baseboard sealing
with caulking or foam
1102-1.4

SPECIAL NOTE: The following clauses are applicable to
existing or new high-rise residential buildings with flat metal
deck roofs to prevent uncontrolled air leakage. See HR -1, 2,
4,5 6,7,C-1,2inl1101-2.

Inspect the roof perimeter for air leakage paths such as the
fluted deck, truss and structural beam penetrations above
and below the top of the wall, open mortar joints, and conduit
and pipe penetrations. Use a blower door and/or smoke guns
to identify and locate leakage.

a. Use an air-impermeable material such as foam sealant
or other material or in combination with foram to
create a continuous seal between the wall and the roof
air/vapor barrier.

b. Where deck flutes run perpendicular to the wall, seal
the open flutes completely out to the fascia.

C. Where closed flutes occur, punch flutes and inject foam
through holes. Locate holes as close to all as possible
so that the plane of injected and cured foam within
the closed flute 1s level with the plane of the exposed
foam in the open flutes.

d. Where the steel deck is parallel in the wall, fill the
void with either one component or two component
materials, depending on gap size.

Reduce air leakage into and out of building(s) by sealing gaps,
leaks and holes in interior and exterior surfaces. Provide for
continuity with the air/vapor barrier, guided by a blower door
or smokegun (see LR - 1 through 9 in 1102-2).

Clean and repair surfaces soiled or damaged by work
performed in accordance with this section. Remove excess
sealant with a recommended solvent. Remove debris and
surplus materials upon completion of work.

Roll away any carpet or provide suitable masking to protect
adjacent surfaces from spillage.

Seal the top of baseboards to the wall and seal both edges of
other trim such as quarter round, or, if baseboards are
removed, apply a uniform and continuous bead of sealant in
the first floor/wall joint. Place a sealant bead at floor/sole
plate joint.

Page 2 of 12
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HIGH-RISE/CENTRALLY HEATED MULTI-FAMILY INSTALLATION

OWPS 1102-1

—PBuilding Shell

For gaps wider than 25mm (1 in.), apply one bead at the sole
plate/floor joint and one bead at the sole plate/wall joint.

Apply sealant and joint fillers according to manufacturer’s
instructions.

Form the surface of the sealant with a full smooth bead, free
from ridges, wrinkles, sags, air pockets, and embedded
impurities. Neatly tool the surface to a slight concave joint.

Apply the sealant to the joints between the door trim and
the wall finish, between the door trim and the doorframe or
jamb, at all joints in the trim, and on all sides including the
sill in the schedule, if they are determined to be leaking.

Clean adjacent surfaces immediately and leave the work area
neat and clean. Remove excess sealant.

See C-2, HR-1, 5, 7, LR-4 in 1102-2.

Run a continuous bead of sealant around the gap between
the window trim and the wall. Adjust the width of the
bead according to the size of the gap.

Run a needle bead into the trim miter joints, where required.
Similarly, run a needle bead into any gap between the trim
and the window frame. Remove excess sealant and wipe
clean.

Remove the cover plates.

Apply a thin bead of caulking to back of an outlet/switch plate
gasket, and stick the gasket to the wall, over the electrical
outlets/sxwitch plate. Ensure that caulk effectively seals the
flanges at top and bottom of receptacle.

Re-install the receptacle over plates.

Locate all services such as pipes, electrical wiring, stacks,
plumbing and heating lines, and ductwork that may
penetrate the attic ceiling(s), sidewalls, foundation walls and
floor(s).

Seal Penetrations using caulking (See HR - 2, 3, 4, 5, 6) in
1102-2:

sealing door trim
1102-1.5

sealing window trim
1102-1.6

sealing electrical
receptacles
1102-2.7

locate service
penetrations
1102-1.8

seal penetrations
1102-1.9

OWPS 1102-1  09-13-00
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HIGH-RISE/CENTRALLY HEATED MULTI-FAMILY INSTALLATION

OWPS 1102-1

—Building Shell

weather-stripping a
hinged wood or metal
door

1102-1.10

baseboard heaters
1102-1.11

weatherstrip and
tighten casement and
awning (metal and
wood)

1102-1.12

a. If the gap around the service penetration is 6mm (1/
4”) or less, apply a uniform and continuous bead of
sealant in the gap.

b. If the average gap around the service line is greater
than 6mm (1/4”), use single component polyurethane

foam.

Measure all the dimensions of the jambs and sill, and pre-
cut the weather-stripping.

Apply the weather-stripping to prepared surfaces in
accordance with the manufacturer’s instructions.

Remove all baseboard heaters to expose the floor/wall crack
as well as the wire penetrations servicing the heater.

a. Switch off the power at fuse box.

b.  Remove screws holding the heater against wall and
pull heater forward.

c. Seal the floor/wall gap.

d. Seal electrical wire penetrations through the wall.
e. Re-install the baseboard heater.
f. Be careful not to push the sealant into the wall cavity

with the electrical wire.
g. Switch on the power.

These techniques apply to casement, hopper, and awning
windows. To keep the descriptions as simple as possible, the
techniques described below refer only to outward opening
units. The techniques assume the window has a wood frame,
although with minor modifications, the techniques will apply
to wood-frame windows clad in vinyl.

GAPS OF 6.0 MM (1/4”) OR LESS

a. Install weather-stripping. Apply it to the window stop
on all sides of the window.

Page 4 of 12
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HIGH-RISE/CENTRALLY HEATED MULTI-FAMILY INSTALLATION

OWPS 1102-1

—PBuilding Shell

b.  Atthe corner, cut the ends of the weather-stripping at
an angle to allow for a tight fit and a continuous seal.

GAPS GREATER THAN 6.0 MM (1/4”)

a. Install weather-stripping on the frame so that it makes
contact with the edge of the sash.

Three locations require weather-stripping:
a. Between the checkrails.

b.  Between the bottom rail and sill on a lower sash (or the
top rail and head jamb of an upper sash).

c.  Between the stiles and the side jamb.

Balloon frame wall construction leaves very large air
passages between each floor joint and into the stud cavity,
which may be open to the attic space. Foam as well as
caulking materials must usually be used to effectively control
air leakage at the main floor header.

Foamed-in-place polyurethane foam may be used as an
alternative to the sealing procedure just described.

a. Stuff a piece of glass fiberglass batt up into the stud
cavity just above the header area. This will act as
temporary blocking to stop the flow of foam into the stud
cavity.

b. Foam the joint between the exterior sheathing and the
studs and the joint between the sheathing and the sill
plate.

c. Apply sealant or foam to the exterior sheathing across
the top of the header space. As the foam is setting up,
apply additional foam to it to create a block at the top of
the header cavity. Perform a visual inspection to ensure
proper coverage

d. Once all of the header spaces have been sealed, apply a
continuous bead of sealant or foam to the joint between
the sill plate and the top of the foundation.

weather-strip

moveable sash of hung

window
1102-1.13

control air leakage at
a balloon framewall

1102-1.14

OWPS 1102-1  09-13-00
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sill plate: all
situations
1102-1.14.1

where fire stops block
stud cavity at main
floor level

1102-1.14.2

control air leakage at
box sill main floor
headers

1102-1.14.3

Seal the entire length of the joint between the sill plate and
the top of the foundation wall. If the joint is wide, install the
appropriate sized backer material along the entire sill length

first.

Apply a high-solids content butyl-rubber or

polysulphide sealant or single-component foam to the joint
around the top of the entire length of the foundation wall.

a.

Apply a bead of sealant to the joints between the
exterior sheathing and the studs reaching as high as
possible into the stud cavity. Apply sealant to the joint
between the exterior sheathing and the sill plate.

Apply sealant around the entire perimeter of each fire
stop to complete the air leakage control measures.

Apply appropriate sealants to the following areas:

a.

Apply a uniform and continuous bead sealant to the
joint between the top of the foundation wall and bottom
of the sill all of the way around the foundation. Where
necessary, install backer material before applying the
sealant.
Workings within each box sill header area seal all
visible joints. Apply a uniform continuous bead of
sealant at the joints between:

the header and the seal plate,

the header and the sub floor,

the header and the joists; and

the joists and the sill plate, including the little
bank under each joist.

On the end walls, where the wall runs parallel to the
floor joists, seal the header area at the joists between:

the sill plate and the top of the foundation wall,
the header and the sill plate; and

the header and the sub floor.

Page 6 of 12
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c.  Apply a uniform and continuous bead of sealant to joints
around the main support beam where it meets the
foundation wall, sill plate, and end joists.

d.  Single-component foam can be used in any or all of the
above-mentioned areas to seal.

If the space above the foundation is large enough to workin  control air leakage at
with a caulking gun (perhaps with an extension nozzle), then  cast-in or beam-in-fill
an adaptation of the box sill technique can be used. Check joists

the joints between the header and the foundation and 1102-1.14.4

between and the joists and the foundation. If the gaps are

wider than 6mm, install single component polyurethane

foam.

Apply sealant to the joints between:
- the header and the sub floor,
- the header and the joists; and
- the joists and the sub floor.

a. If the space between the foundation and the sub floor
1s crack size, install backer material where needed and
apply a continuous bead of sealant along all joints,
including the areas under the joist where it meets the
foundation.

b. If the space is large — up to 100 mm — the cavity can
be completely filled with a one-part or two-part
urethane foam sealant.

C. Seal joints between the joists and the concrete using
urethane foam, or sealant.

d. Apply a uniform and continuous bead of sealant to
joints around the main support beam where it meets
the foundation wall, sill plate, and end joists.

Party walls are a potential attic air leakage site. Common party walls
walls often have an air space either in the form of an 1102-1.15
uninsulated cavity or between the wall finish and a masonry

fire separation. These spaces are often open to the basement

and allow heated house air to easily escape into the attic.

Party walls can be sealed either at the top or bottom, but

both are preferable.

OWPS 1102-1  09-13-00 Page 7 of 12
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floor drain sealing
1102-1.16

Seal party walls at the bottom similar to balloon frame
sills and headers.

To seal from the attic usually requires the use of single-
or two-component foam, depending on gap size.

Remove insulation from the party wall area.

Install sealant uniformly along entire length
of wall where it enters the attic.

Replace insulation carefully.

In some instances, air leakage may be detected from floor
drains. There is also the possibility of radon to enter the
building through floor drains. Therefore, it is necessary to
be able to seal this opening with a Dranjer.

a.

b.

Remove the floor drain cover from the hole.
Clean the rim of the hole.

Lay a bead of caulking compound around the rim of
the hole.

Hold the Dranjer and the cover plate together so that
their centers are aligned and the cover plate is on top.
Allow enough slack in the rubber flange of the Dranjer
so that it hangs down about 12.5 mm (1/2”).

Lower the Dranjer and the cover plate back into the
hole. Push the floor drain cover plate back into position,
pinching the rubber flange of the Dranjer underneath
it as shown in Figure 4.

Stand on top of the floor drain plate to set it firmly.

Trim off the surplus rubber around the edge of the
flange with a knife.

Leave a heavy weight on top of the floor drain cover
plate until the caulking compound has dried.

Pour about one pint of water into the drain to fill the
Dranjer.

Page 8 of 12
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Note: If dirty water flows routinely through the Dranjer,
deposits may stop the sliding ring seal from working
properly. Regular cleaning of the Dranjer will prevent
this. Provide owner/customer education.

Remove all insulation from around the chimney and inspect
the structure. Look for a wood frame running around the
chimney.

a. Check that the space between the wood frame and the
chimney is clear of combustibles and that the wood
frame is at least 50 mm (2”) away from the chimney.

b. Clear all dust and debris from around the chimney
using rags. Clean all surfaces to which the sealant
will be applied.

c. Apply a thin bead of high-temperature silicone sealant
along the top of the wood frame surrounding the
chimney.

d. Cut strips of sheet metal or drywall (1/2”) to fit around
the chimney. Nail (or screw) these in place on top of
the sealant bead, so they butt tightly to each other and
against the chimney.

Apply muffler cement or another non-combustible sealant
to the sheet metal or drywall joints and to the joints between
the metal or drywall and the chimney.

e. Apply silicone sealant to the joints in the wood frame
around the chimney.

f. Replace the original insulation up to the sheet metal.

These aren’t ESPs. In addition to the air leakage gap around
the electrical conduit itself, there is the gap between the
electrical conduit and the electrical cable running inside the
conduit. Special sealant must be used when sealing the
electrical cable.

a. If there is a large gap around the duct, pipe, etc., install
single-component foam.

b. If the duct, pipe, etc., passes through a wood header,
or concrete wall, seal the gap (in order of preference),
with silicone or single component foam.

chimneys, brick or
factory-built metal

1102-1.17

electric service
penetrations
1102-1.18.1

OWPS 1102-1  09-13-00
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general
1102-1.18.2

electrical service
inlets
1102-1.18.3

seal attic hatch
1102-1.19

seal heating duct
1102-1.20

—Building Shell

If the service conduit is easily accessible where it passes
through the foundation wall or header, seal it using the
general techniques above, if the conduit passes through the
foundation wall straight into the back of the service panel,
making the air gap inaccessible from the inside. Apply the
above sealing techniques outside of the foundation wall.

Where applicable, remove the cover plate from the exterior
service entrance. Apply sealant around cables to make an
airtight seal, using an approved sealant type such as Uxseal.
Note: Great caution should be taken when working in this
area. All local codes and regulations should be followed. In
some jurisdictions, only licensed persons can perform this
work.

If the attic hatch trim is easily removed, apply a uniform
and continuous bead of sealant to the joint between the
ceiling surface and the frame of the attic hatch. Re-install
the trim using finishing nails.

If the trim is not easily removed, seal the joints between the
trim and the ceiling and between the trim and the attic hatch
frame. Seal the corner joints in the trim and in the attic hatch
frame.

a. Apply a self-adhesive closed-cell foam weather-
stripping material to the top of the surface of the
framework, that supports the hatch cover. Ensure that
the corners of the weather-stripping fit tightly.

b. Glue a piece of rigid insulation to the hatch cover. Be
sure to use an adhesive compatible with the insulation
material. Alternatively, construct a wood frame
around the hatch cover and install a glass fiber
insulation batt within the frame. Cover the frame and
insulation with a plywood top.

c. Attach some sort of clamp or lock to the hatch cover
and frame. The device, when installed, should be able
to pull the hatch tightly into the weather-stripping
material, thereby providing a better seal.

This work 1s carried out beneath the floor, if accessible. It
applies to both warm air and return air ducts.

a.  Apply mastic to all joints in the ducts, including joints
between the ducts and the sub floor, as shown. Staple
the duct tape to the sub floor.

Page 10 of 12
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Locate the partition walls from a map showing the floor
below. Remove or brush aside the attic insulation from above
the walls. Use a small brush or whiskbroom to clear all cracks
of insulation or debris.

a. Apply a uniform and continuous bead of caulking
sealant and/or one or two component polyurethane
foam, along the entire length of the partition wall on
both sides of the top plate.

b. Replace the original insulation.

Weather-strip the door perimeters. Weather-strip the
meeting rails of the double doors. This will be fastened to
the exterior face of both doors and provide a seal from top to
bottom through adjustment and butting of the finseal pile
tongues.

If cutting of the metal components is necessary to
accommodate the handles and locks, the cut edges shall be
smoothed and the gaps sealed using silicone caulking of the
appropriate color.

Remove existing weather-stripping.
Measure sides and top of doorframe and cut pieces of weather-
stripping to match.

Install weather-strip with screws into wood jambs and use
ramset for metal jambs.

Door bottom seals will be a bubble seal with aluminum holder
fastened on the bottom edge of the door.

Weatherstrip operable sections of chutes and inspection
hatches with open cell foam tape with adhesive backing.
Reinforce adhesive backing with contact adhesive.

a. Install weatherstripping on doors of chute and hatches
as per metal so that upon closing a positive seal is
achieved on all sides.

b. Seal metal frames of chute and hatch which to
surrounding wall surface with caulking sealant.

C. Wipe off excess sealant.

partition and
perimeter walls with
top plates

1102-1.21

double commercial
doors 1102-1.22

overhead garage doors
1102-1.23

attic hatches (garbage
chutes, inspection
hatches, service
hatches)

1102-1.24

OWPS 1102-1  09-13-00
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elevator cable These are operating elevators and therefore must be shut
penetrations down before any work is started.

1102-1.25
a. Clean floor and frame areas around cables.
b. Install good quality aluminum duct tape across the

opening, being sure not to touch cable.

Apply enough tape to provide solid seal that will not blow
off due to elevator operation.

Page 12 of 12 OWPS 1102-1 09-13-00
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General Application

GENERAL APPLICATION 1401-1

Note: These basic Safety Standards in no way supercede or
abrogate in any way the full force or complete requirements
of any state or federal laws or regulations.

All grantees, delegate agencies or contractors for grantees
who perform weatherization services shall comply with these
standards.

Every employer shall furnish employment which is safe for
the employees engaged therein, shall furnish a place of
employment which shall be safe for the employees therein
and the frequenters thereof, shall furnish safety devices and
safeguards, shall adopt and use methods and processes, shall
follow and obey orders, shall prescribe hours of labor
reasonably adequate to render such employment and places
of employment safe, and shall do every other thing reasonably
necessary to protect the life, health, safety, and welfare of
such employees and frequenters.

No employer shall require, permit or suffer any employees to
go to or be in any employment or place of employment which
is not safe and such employer shall obey and follow orders or
adopt and use methods and processes reasonably adequate to
render such employment or place of employment safe.

The employer shall do every thing reasonably necessary to
protect the life, health, safety and welfare of such employees
or frequenter. No employer or other person shall construct,
occupy or maintain any place of employment that is not safe.

No employee shall remove, displace, damage, destroy or
carry off any safety device or safeguard furnished or provided
for use in any employment, or place of employment, or
interfere in any way with the use of any method or process
adopted for the protection of any employee in such
employment or place of employment, or fail to follow and obey
orders and do every other thing reasonably necessary to
protect thelife, health, safety, and welfare of such employees
and frequenters.

general application
1401-1.1

duty to protect
employees
ORC4101.111
1401-1.2

safe place of
employment
ORC4101.12
1401-1.3

protect life, health,
safety
1401-1.3a

duty of employees
1401-1.4

OWPS 1401 09-13-00
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_ Section
State of Ohio
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Standards

Safety Program Requirements

SAFETY PROGRAM REQUIREMENTS 1402-1

All providers or contractors for providers that perform
weatherization services shall comply with the applicable
regulations and requirements of the standards set by the
Occupational Safety and Health Administration of the
Department of Labor.

Allproviders shall require that all contractors and/or delegates
comply with the applicable regulations and requirements of
the standards set by the Occupational Safety and Health
Administration of the Department of Labor.

Providers must have a written safety policy in effect (see
section 1506-3, Sample Safety Policy); and it must be kept on
file by the program coordinator at all times.

All new and present employees must receive orientation
training on the grantee’s safety policy.

A copy of the providers safety policy must be provided to each
weatherization employee.

The provider’s safety policy must be posted in conspicuous
places frequented by crew members.

Note: If a provider has no general orientation program for
new employees, then safety training must be provided as
minimum orientation for weatherization personnel.

OSHA compliance
1402-1.1

delegates/contractors
1402-1.2

written safety policy
1402-1.3

employee orientation
1402-1.4a

grantee safety policy
1402-1.4b

policy must be posted
1402-1.4c

OWPS 1402 09-13-00
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Section

State of Ohio BASIC SAFETY STANDARDS
@ Weatherization Program SIHEE

Standards Accident Reports

ACCIDENT REPORTS 1403-1

Specific requirements of General Application (Ohio Revised
Code, Section 4107.13) Every employer shall, within three
days after the happeningof any accidentin his establishment
resulting in death, or bodily injury of such a nature that the
person does not return to his employment in said
establishment within two (2) days or more after occurrence of
the accident, forward to the Chief of the Office of Energy
Efficiency, a report containing the following particulars in
full:

Name and address of employer (person, firm or corporation);

Nature of business in which the employer is engaged and
place where the accident occurred;

Name, address, sex, age and kind of employment of person
killed or injured and whether such person is married or
single;

Time of day deceased/injured began work on day of accident,
time of day accident occurred and date of accident or death.

What task employee was performing when killed or injured,
whether such person was familiar with the work at which he/
she was engaged or the machinery he/she was operating,
whether such machinery was in good order and guarded so as
to prevent accidents under ordinary circumstances, and if
machinery was not guarded, reasons for not guarding same;

Description of manner in which such person was killed or
injured,;

Description of nature and extent of injury;

Number of persons deprived of support in consequences of
such death or injury.

specific requirements

1403-1.1a

1403-1.1b

1403-1.1c

1403-1.1d

1403-1.1e

1403-1.1f

1403-1.1g

1403-1.1h

1403-1.11

OWPS 1403 03-13-96
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record of injuries
1403-1.2

injuries or
occupational diseases
1403-1.2a

within one week
1403-1.2b

reporting
requirements
1403-1.2¢

copy to employee
1403-1.3

employer
responsibility
1403-1.4

Agency record of injuries; report (ORC, Section 4123.28)

Every employerin this state shall keep a record of all injuries
or occupational diseases, fatal or otherwise, received or
contracted by his/her employees in the course of their
employment and resulting in seven (7) days or more of total
disability.

Within one (1) week after the occurrence of such an injury or
death therefrom, or within one (1) week after the occurrence
or diagnosis of or death from said occupational disease or of a
report to such employer of such occupational disease or
death, areport shallbe made in writing to the Ohio Industrial
Commission upon blanks tobe procured from the commission
for such purpose.

The report shall state:

L The name and nature of the business of the employer;
1. The location of his/her establishment or place of work;
111. The name address nature and duration of occupation

of the injured, disabled or deceased employee;

1v. The time, nature and cause of injury, occupational
disease or death and such other information as is
required by the commission.

The employer shall give a copy of each report to the employee
it concerns or his/her surviving dependents.

No employer shall refuse or neglect to make any report
required by this section.

Page 2 of 2
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Medical Services and First Aid

MEDICAL SERVICES AND FIRST AID 1404-1

First aid services and provisions for medical care shall be
made available, by the employer, for every employee covered
by these standards.

The employer shall insure the availability of medical
personnel for advise and consultation on matters of
occupational health.

Provisions shall be made prior to the commencement of the
project for prompt medical attention in case of serious injury.

In the absence of an infirmary, clinic, hospital or physician
that is reasonably accessible in terms of time and distance to
the work site, and which 1s available for the treatment of
injured employees, a person who has a valid certificate in
first aid training from the U.S. Bureau of Mines, the American
Red Cross or equivalent training, that can be verified by
documentary evidence, shall be available at the work site to
render first aid.

First aid supplies approved by the consulting physician shall
be easily accessible when required.

The first aid kit shall consist of materials approved by the
consulting physician in a weatherproof container with
individual sealed packages for each type item.

The contents of the first aid kit shall be checked by the
employer before being sent out on each job site and at least
weekly on each job site to ensure that the expended items are
replaced.

Approved first aid supplies shall be kept available at every
weatherization job site, both at houses being weatherized
and at warehouse facilities.

Proper equipment for prompt transportation of the injured
person to a physician, hospital, or a communication system
for contacting necessary ambulance service, shall be provided.

availability
1404-1.1

occupational health
1404-1.2

serious injury
1404-1.3

certified first aid giver
1404-1.4

required supplies
1404-1.5

first aid kit
1404-1.5a

contents
1404-1.5b

availiability
1404-1.5¢

communications
system provided
1404-1.6

OWPS 1404 03-13-96
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phone numbers posted

1404-1.7

posted in vehicles
1404-1.7a

posted in warehouse
1404-1.7b

home phone numbers
1404-1.8

kept in central file
1404-1.8a

emergency phone
numbers
1404-1.8b

The telephone numbers of physicians, hospitals, and/or
ambulances shall be conspicuously posted.

Telephone numbers must be conspicuously posted in all
weatherization vehicles.

Telephone numbers must be conspicuously posted beside all
telephones in the warehouse facilities.

The home telephone number of all crew persons shall be kept
so that they are accessible in the event of injury.

Telephone numbers shall be kept by the energy coordinator
in a central file.

Telephone numbers of crew persons and/or persons to contact
in the event of an extreme emergency shall be accessible to
crew leaders at any weatherization job site.
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OWPS 1405

BASIC SAFETY STANDARDS

. Section
State of Ohio
@ Weatherization Program :
Standards Subject

Housekeeping, Temporary
Storage and Disposal

HOUSEKEEPING, TEMPORARY STORAGE AND

DISPOSAL 1405-1

This section shall cover all work sites and warehouse facilities.

The employer shall ensure that work sites and warehouse
facilities are maintained in a safe and hazard free manner.

All asbestos, lead paint dust, CFC’s, solvents or materials
containing these or other hazardous materials shall be stored,
handled and disposed of in a manner consistent with OSHA,
EPA and state and federal laws and regulations.

All materials stored in tiers shall be stacked, racked, blocked,
interlocked or otherwise secured to prevent sliding, falling or
collapse.

Aisles and passageways shall be kept clear to provide for the
free and safe movement of material handling equipment or
employees.

Storage shall not obstruct or adversely affect means of exit.

All materials shall be stored, handled and piled with due
regard to their fire characteristics.

A clearance of 24 inches shall be maintained around the path
of travel of fire doors unless a barricade is provided, in which
case no clearance is needed. Material shall not be stored
within 36 inches of a fire door opening.

job sites and
warehouses
1405-1.1

safe and hazard free
1405-1.2

hazardous material
1405-1.3

materials storage
1405-1.4a

aisles/passageways
1405-1.4b

unobstructed exits
1405-1.4¢c

fire characteristics
1405-1.4d

clearance
1405-1.4e
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OWPS 1406

BASIC SAFETY STANDARDS

_ Section
State of Ohio
@ Weatherization Program  |-gpe
Standards

Storage and Disposal
Requirements

STORAGE AND DISPOSAL REQUIREMENTS 1406-1

Bagged materials shall be stacked by stepping back the
layers and cross keying the bags at least every 10 bags high.

Used lumber shall have all nails withdrawn before stacking.

Lumber shall be stacked on level and solidly supported sills.

Lumber shall be stacked to be stable and self supporting.

Lumber piles that are handled manually shall not be stacked
more than sixteen feet high