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Additional Compliance Comments
Dear CEC Staff,

The attached is a follow-up on our previous comments to CEC prepared for posting on the
docket.

I know that you are all committed to efficiency, but have heard some reservations from staff
about mandatory training and certification requirements for both contractors AND their staff. If
we make such training voluntary, compliance with permits and HERS verification requirements
will evade us for yet another decade.

I am impressed that we are at a crossroads, installed efficiency and permit compliance are very
low and bold action is required to achieve a high degree of compliance in the State of California.
There are significant indoor air quality and health and safety impacts that call for bold action.
Requiring training will be like medicine for contractors. They wona€™t like the taste at first, but
they will see that it makes them much better, and only afterwards will appreciate the added value
that a QI training program can offer.

I have spoken to many industry leaders about the attached outline and the ideas contained
therein, and there is general support for this approach. Industry and HARDI can get behind
restricting sales only to licensed contractors, and for making warranties contingent upon
licensing, permitting and HERS testing. They agree on finding a reasonable method to achieve
higher quality installs on a nationwide basis, and are equally opposed to serial number tracking
because they see that as nearly impossible to implement given the decentralized nature of such a
system.

We are looking for a reasonable compromise and effective solutions that promote 95%
compliance in California within a few years with significant impacts on customer satisfaction,
including comfort, energy savings, and improved indoor air quality. Thank you for including
mndustry in this dialogue. We are desirous of a collaborative effort that will produce measurable
results.

Bruce Severance
Regulatory Compliance Engineer
Industry and Government Relations

MITSUBISHI ELECTRIC US, INC.
Cooling & Heating Division



1340 Satellite Blvd. | Suwanee, GA 30024
Phone: 805.574.3207 | bseverance@hvac.mea.com

Additional submitted attachment is included below.



HVAC QUALITY INSTALLAND COMPLIANCE STRATEGIES SUMMARIZED:
Addendum #2to Comments Submitted to CEC Publication Docket
by Bruce Severance, Mitsubishi Electric US— Cooling and Heating 8-21-18

The following document outlines the key components of a program to moving the needle from 5%
compliance to 95% compliance with permitand HERS verification requirements within afew years. It
embodies proposals for which several major manufacturers and HARDI, the distributors association have
expressed general support. Itis our beliefthatthis plan will exceed the 30-40% efficiency increase that
can be achieved by meeting 2019 code requirements, because it embraces system optimization that
exceeds current code, namely Chitwood’s installation methodology. Manufacturers are very desirous of
improving enforcement and contractortraining in orderto bringthe “installed efficiency” of the average
HVACsysteminline with the rated efficiency of the equipment. Substandard installation workinthe
fieldiscommonplace, and it compromises energy savings, comfort, indoor air quality and customer
satisfaction. The industry is already committing significant resources to contractor training, tech
support, and continuous improvement of the product with an eye on minimizing environmental impacts
—only to have these efforts negated by poor installation work performed illegally without permits orthe
required HERS testing to verify installation quality. The following multi-pronged strategy aims to address
a self-sustaining enforcement program, conflicts of interestin HERS and home inspections, and
expanded contractorand inspectortraining forall contractors, theiremployees and buildinginspectors.

If any of these key strategiesisignored, the current rate of 5% to 7% compliance with permit
requirements will most likely continue. Given recent peerreviewed medical research on bio-toxin
relatedillness, and the mechanics of how duct leakage drives bio-toxin infiltrationinto the home, there
should be no hesitation on the part of regulators toimpose penalties that are sufficientto supportthe
cost of enforcement and provide areal deterrence. Failure toactboldly on enforcement, and hesitation
to collaborate with industry on requiring contractor training and ending unlicensed work will
significantly compromise efficiency and indoor air quality impacts through another decade. Half
measures are not enough, and we want to partnerto achieve actual results. With the legislative
mandate of SB1414, andrecentbio-toxin research, the timeisripe to getserious about cracking down
on unpermitted and unlicensed work. In light of the serious effects of bio-toxin infiltration, the publicis
justified to demand that contractors deliver quality installations and the healthy living environments
that homeowners deserve. Industry should notlose this opportunity to get ahead of the duct-
leakage/bio-toxin story thatis likely to go mainstreamin the coming months. There hasalways beena
dedicationamongindustry leadersto be true to the publicgood and the publictrust.

Manufacturers and distributors seemto be generally enthusiasticabout supporting compliance efforts
through a number of effective measures and they are working hard to build consensus. Clearly, none
supports serial numbertracking, which they see to be fruitless and costly. They are universally
supportive of improved installation quality, as substandard installs negatively impact energy savings,
comfort, indoorairquality customersatisfaction, warranty liabilities, reputation and dealerloyalty. The
following document will attempt to outline a strategy through which all parties, regulators, contractors,
manufacturers, distributors, HERS providers and utilities can come togetherto bringabouta
“miraculous” transformation of the industry through a doubling of “installed ef ficiency” so that the
installation quality maximizes the rated efficiency of the equipment sold. A handful of major



manufacturersand a key distributorassociation seem to agree with most of the following suggestions
and would supportthis proposed collaboration, provided however that discussion of serialnumber
trackingis off the table. Thisis seenasa white elephant with noreturn oninvestment or benefit to
manufacturers, and no possible single-party control of the process. This document attempts to
demonstrate the shortcomings of serialnumber tracking, and the inevitability of an inaccurate database
that will result. The challenges of trying to actually find coherent cluesin that database would be costly
and difficulttotrace whenthere are insufficient enforcement budgets amongthe building departments
and CSLB offices to do such investigative work. There are much more directand cost-effective measures
that industry can enact through their corporate and warranty policies that will be nearly impossible for
the few bad actors in the field to circumvent. Collaborationis key.

A financially self-sustaining enforcement program that instills some respect for code requirements is the
essential tocompliancein California. Currently, enforcementis so sparse and the CSLB warning systemis
so lax that contractors know there are no consequences to non-compliance. There is virtually no
deterrence. The CSLB has rightfully defended thatit does not have the budget to execute abroad
enforcementplanandithas focused on performing a handful of “sting” operationstoarresta few
unlucky violators. Despite widely publicizing theirarrestin an effortto deterothers, the warning
systems and limited sting operations are ineffective. The problem s that the vast majority of contractors
know the system lacks “teeth” and they have cavalier disregard for permit and code requirements. The
CSLB also has a very courteous system forissuing two warnings for violations that gives contractors
plenty of time and space to make excuses forcode violations and argue theirinnocents, despite the
health and safety implications of theirviolations. Some proudly admit that they haven’t “filed a permit
in 30 years” and see noreasonto do so eventhough they are aware of the requirements. Inshort, it’s
the Wild West. Contractors know what the permit requirements are, but refuse to performthe required
load calculations, duct design, and proper commissioning which results in average installed efficiency on
system replacements hovering at around 58% of the rated efficiency of the equipment. Most alarming,
thereisa publichealth crisis brewing because the high duct leakage ratesin existinghomes drives
fiberglass, asbestos and bio-toxin infiltration into the homes resultingin widespread illnesses and indoor
air quality thatis tentimes worse than outdoorair in most homes.

The average HVAC system installation quality is remarkably low, lacks job planning, system design, oran
understanding of the key variables thatimpact efficiency and indoorair quality. Acase in point:a home
inspected last night had an AC system replacement performed by a big-box retailer fouryears ago under
a subcontract by an HVAC contractor in the San Fernando Valley. The home owner paid top dollarfor
the AC system and duct replacement. The licensed contractor broke off the tops of the old duct boots
that had been asbestos covered, butleftthe old registers opentothe interiorafterdisturbing the
asbestosinthe attic. The attic airwas flowing freely into the house through six-inch holes that had loose
asbestos fibersaround them. There was a permit thatthe client believes was finaled but the CF3R
indicated that the house was part of a samplingand was “not tested”. The existing5-ton airhandlerin
the attic was 25 yearsold and due fora replacement, but was not replaced. It was hooked up to new
supplyandreturn ducts, but there was only an 18” duct leadingto a 14x30” filtergrill inthe hallway.
Clearly, the air-handlerrequired more than three times that amount of air-flow. The filter was so
stressed by the volume of airgoing through it thatit was completely bowed upwards and the air was
whistling pastit. Obviously,the house did not comply with ACCA manual D, Jand S, and the HERS rater



did not evenvisually inspect the system for compliance with flow requirements. The duct leakage on the
supply side was significant enough that you could feel the hot air pourin through the old grills that
remained opentothe atticwhen the AC was turned on, the result of pressurization of the attic
combined with depressurization of the conditioned space. Because of the low -pitch hip roof and poor
venting, the atticwas over 140 degreesin mid-summer heat, transferring that heat directly tothe home
through open 6” holesall overthe house, adding significantly to cooling loads and more than doubling
the energy bills over what could have been achieved. The atticwas also littered with asbestos, an
indication that some past contractor removed the chrysotile asbe stos wrapped ducts without
performingthe required certified abatement process. To make matters worse there were numerous
othercode violationsincluding violation of the drywall firewall separating the residence atticfrom the
garage atticto run ducts to the drywall ceilinginthe garage. A hollow core doorwith a 2” gap below it
was located where the fire doorto the garage should have been. The ducts supplying conditioned air to
the garage were causing potential COto returnto the conditioned space fromvehicles that may be
drivenintoit. There were no CO detectorsinthe house. The inspector whofinaled the permitdid not
cite any of these code violations, did not take note thatthere were noload calcs or duct design
submitted with the job and did not cite or notice the fire door missing, orthe garage becoming
incorporated into conditioned space with significant potential CO poisoning hazards.

Although the HVAC contractor was out of business, | spoke tothe HERS rater a few days laterwho
informed me that he was pressured by the bigbox store to pass houses regardless of their performance
or he would lose his contract. He admitted that he had to pass some houses and look the other way
under pressure, but that eventually he lost his contract. At that time, the box store had over 80 homes
that were not passing HERS on permits that were neverclosed, and they fired him to avoid going back to
fix any of them. He had neverentered the home in this case study to complete even avisual inspection
and was not aware that the 5-ton system had a fraction of the airflow required, and was surprised to
hear of the degree and scope of code violations. All of this points to the way that conflict of interest
inherenttothe HERS system utterly compromises safety, the health of the occupants, and the efficiency
of the system.

The problem with this nightmare scenariois thatitis horrifically below standard with disastrous
asbestos, CO poisoning and bio-toxin hazards for the occupants (The wife is showing symptoms of bio-
toxinrelatedillness). However, this extremely poor quality work is not exceptional atall. Itis more the
norm than not, to find such unhealthy and inefficient conditionsin homes: atleast half of the homes
have rodentsinthe attic, leaky attic planes and some degree of duct leakage. Having performed BPI
certified inspections on hundreds of homes, | can bear witness toit. Contractors and their crews lack the
building science understanding to recognize the health impacts of their substandard work; they lack the
humility to admit they could use additionaltraining; and they lack the diligence to comply with known
code, testing and permitting requirements. The contractor with any understanding of the variables
playing outinthis scenario, would have started by vacuuming out the R-5 insulation whilethe ducts
were out of the way, rodent proofing and air-sealing the floor of the attic, adding vents to the roof to
reduce attictemperature and reinstalling a minimum of R-38 completely burying the ducts. All of this
would have allowed significant downsizing of the ACsystem and air handlerand would have protected
the inhabitants from significant health hazards and cut theirenergy bills in half while assuringthem
improved air quality. Where this substandard work borders on fraud for its total disregard of known



standards, the clientin the above case paid over $10,000 for a new condenser and new ductsincluding
permits. The contractor didn’t deliver properductdesign and testing as required and at that price they
could have easily included anew furnace and still had profitin the job. Such negligence stems from
greed and conscious disregard for good will toward the client. The vast majority of contractors are not
crooked. They are just not takingin these variables when they firstinspect the home and write the
estimate. They have neitherthe building science training, norare they aware that the new bio-genetic
research indicates thata full quarter of the occupantsin these homes have agenetic pre -disposition to
bio-toxin relatediliness which has now been linked with asthma, bronchitis, edema, arthritis, heart
disease, and possibly Alzheimer’s. Withoutthe background of new building science, new technological
developments, new standards, and the healthimpacts, itis not possibleforthemto do theirjobs.
Without also traininginspectors on duct design reviewand load calculations, and giving building
departments arequired checklist, they are notempowered to do theirjobs. Without also eliminating
conflict of interestinthe HERS system, these inspections failto protect residents. Clearly, a paradigm
changeis neededincluding widespread retraining of the workforce, a self-sustaining enforcement plan
and elimination of HERS conflicts of interest. Such a planisoutlined below, but would need to be vetted
and articulatedin greater detail.

Thereis clear bio-toxin and geneticresearch that has been peerreviewed inthe last few years that
elevates the publichealth ramifications of duct leakage to a publichealth “crisis” level. Itis now clear
that 24% of the population caries the genetic predisposition to ChronicInflammatory Response
Syndrome (CIRS) and there is now a simple testto identify people who carry the geneticpredisposition
as well as a clear diagnosticprotocol foridentifying patience. The range of associated illnesses include
several forms of inflammatory response associated with “Sick Home Syndrome”: edema, arthritis,
chronicbronchitis, flu symptoms, headaches, fatigue, asthma, various heart conditions, and neurological
dysfunction. In acute patients the symptoms are disablingand in many they are misdiagnosed by
conventional diagnosticmethods. (See survivingmold.com forlatest peer-reviewed research). The
debilitating effects of these illnesses, and the fact that it affects nearly a quarter of the population
makes the need for contractor trainingand a paradigm shiftinthe typical HYAC business model
absolutely necessary. In addition to this, CARB and Cal EPA have published papers onsocalled “UV
scrubbers” which claim to kill bio-toxins passing through air-handlers, but which fail to provide
protection from most bio-toxins while introducing harmful “free-radical” molecules associated with
increased heartand lungdisease, particularly in the elderly. Manufacturers and contractors need to be
made aware of new building science research, and compliance with national ACCA quality installation
(Ql) and quality maintenance programs should be mandatory. The poor state of installation quality
nationwide justifies mandatory trainings for both contractors and inspectors on these publichealth and
building science issues. CEC should not back down from a strict enforcement plan and mandatory
contractor training for both current license holders and their crews. The publichealthissuesare to
great.

While industryis generally supportive of more stringent permit, trainingand commissioning
requirements, they remain steadfastly opposed to serial number tracking as the method to achieve
compliance. The best argumentagainst serial number tracking is thatit requires multiple parties and
agenciestoenterdataintoa systemand does not offera path to fix the actual hazards to the occupants.
There are 13 million households in California. Major HYACequipmentreplacement happensin close to



one million of them eachyear. Ifina best case scenario, two theirs of those installs obtained permits
five yearsfrom now, that would leave over 300,000 unaccounted serial numbers each year. Of those,
some will have been shipped out of state, but because trackingis notrequiredin otherstates, tracking
would depend ondistributors to record every unitthatleft theirwarehouses, and there would be no
independent way to confirm how many had left the state. Given the serial numbers onthe permitted
700,000 units, (assumingtheywere recorded by the contractor), some agency would have to compare
permitted serial numbers with those that are unpermitted to generate alist of unpermitted units that
could be referenced by whomeverislookingata unitinan atticto determine ifitwasinstalled with or
withouta permit.

A number of questions arise from this description of a hypothetical tracking system: 1) What central
enforcementagency or “system administrator” is going to enforce record keeping by hundreds of
warehouse employees, manufacturer employees and contractors both within and outside of the state?
2) What enforcement agency is going to then compare the serial numbers of nearly amillion units per
yearto numbersrecorded with building departments or HERS providersinorderto gleana list of
potential unpermitted serialnumbers? 3) How do you know a particularserial numberisn’tjust stored
highon a shelf foryearsat atime? How longdoesitsiton a shelf before youadditto the list of
“unpermitted” serialnumbers? 4) Will every warehouse employeetrack every sale and record the serial
numberoneveryinvoice? If so, whowould audit orattempt to correlate this data with permits? 5) Will
such arecord, if performedreliably, resultin aclear method of revealing which contractorsinan area
engage routinely in unpermitted contracts, or will this only prove a pattern of violation among those
who happento get caught for otherreasons? 6) How do you determine which of the “potential
unpermitted serial numbers” was actually installed without a permit rather than still ininventory, re-
shipped out of state or misreported due to the failure of any one of thousands of people responsible for
sale or transport of equipment? 7) How can any single “system administrator” actually manage such a
decentralized system thatis dependent on so many actors? 8) If manufacturers and distributors are so
reticenttoimplement such a decentralized plan with no database QA, are they goingto be motivated to
comply?9) Who would develop the network of computers and the software to manage such a tracking
system? 10) How long would it take to develop this software and how much would that cost? 11) Is the
CSLB, a building department oraHERS provider have the budgetto figure out where the unpermitted
units went? (925,000 units per year as of today at are currentlow compliance levels), 12) Does a list of
possibly unpermitted serialnumbers offerany clues as to addresses where the unpermitted work was
performed? 13) Short of random audits of contractors’ records or randominspections of any house on
the streetto verify serial numbers, how do you getfrom a list of potentially unpermitted serial numbers
to actual addresses wherethe work was done? 14) How does the database actually protect residents
and improve the quality of installations? 15) Are city and county building departmentinspectors going
intothe attic to check the serial numbers of all the installed units of the jobs that are permitted? 16)If a
buildinginspector doesthisrandomly, orat point of sale why wouldn’t he just check for permits rather
than referringto this database? 17) If you are sendingacity inspectorto randomly check systems that
have not been permitted, is that constitutional? 18) If an inspector finds an unpermitted job ten years
afterthe fact, but the client has suffered air-quality hazards, is that effective? 19) If a home or city
inspectorislookingata huge database of unpermitted serialnumbers (would numberin millions over
theyears), would the accuracy of this database erode overtime? 20) If serial numbers are submittedto
the HERS provider, does this solvethe question of where the unpermitted equipment actually went?



Clearly, such a systemraises more questions thanitanswers. The problem with serial trackingis thatit
would spendsignificant human resources and money creating aninaccurate database and there isno
assurance that enforcement agencies would have the budgets to do the investigation required to locate
violators by using thisimperfect data. The task of figuring out where the serial numbers for unpermitted
jobswentis not actually facilitated by the database. The database by itself does nothing to protect
residents fromvery real hazards associated with substandard work. City and county building
departments are universally underfunded and spread thin, and there is a relative certainty that they
would not have the resources to use such a database to catch permitviolators; there are simply easier
and less expensive ways to achieve measurable results, like pulling over unmarked pick-ups with HVAC
equipmentinthe back, orrequiring time of sale safety inspections as the City of Davis has so
successfully implemented. Given the complexity of administering a tracking system and the
uncertainties and inaccuracies that would inevitably arise, inspectors and code enforcement would leam
that the data is flawed precisely because it depends on 1000 people to track data, and thereisnosingle
agency responsibleforits accuracy. Afteruntold expense, this “tracking system would fall into disre pair
and become a “lessonin futility” and the time invested would be aloss. The money isinfinitelybetter
spentcreatinga sustainable program of code enforcement and the contractortraining that would solve
the quality problemsinthe field in the nearterm and with some predictability.

The following outlines the key components of awinning strategy to achieve 95% permit and verification
compliance within fouryears. Thisis particularlyimportant to manufacturers, because we are
committed to continuousimprovement of delivered efficiency, and all the incremental changes we can
make to improve equipment efficiency are negated by poor installation quality that undermines
reliability, performance, comfort, safety and customer satisfaction.

1) PublicEducation: Use publicservice announcementsto educate public, but don’texpectthem
to processthe details of quality installs or drive the demand for compliance.

a. Thirty-second TV andradio PSAs on health, IAQ, efficiency, permits and
verification would direct trafficto a publiceducation website.

b. Online Website Resources: Create a user friendly website on IAQ & sick home
syndrome, HVAC design process (software load calcrequirements, benefits of
eventemperatures, comfort, etc.), typical ductissues, asbestos, whole house
approach, advantages of air-sealing and re-insulating the attic, rebate programs,
install requirements, advantages of permits and verification, electrification
options, cost trade-offs, impacts, etc.

c. Manufacturerssellingequipmentinthe state could supportthis effort by posting
a sentence ontheirhome pages about the importance of having the install
performed by a licensed contractor. “Rated efficiency is not the same as installed
system efficiency”, with awarning about IAQimpacts, like the warning on a pack
of cigarettes.

2) Change the HVAC Business Model:

a. Reduce unfaircompetition from underpriced, untrained, uninsured, and
unlicensed contractors by empowering building departments toissue citations
and enforce violations of permit requirements and HVAC compliance.



b. Distributors should be prohibited from selling to unlicensed contractors and
hardware stores prohibited from sellingnon-ULtapesinthe HVAC department.

c. Require ACCA certification trainingon Qlinthree levels for HVAC contractors,
crew foremen and crews. Educate contractors on air-quality and bio-toxin impacts
of ductleakage and how to interview for bio-toxin illness, testing procedures and
remediation. “Do no harm” is the prevailing rule. Make quality animperative.

d. Change CSLB rulestoallow HVAC contractors to perform emergency furnace
replacements, but deferthe ductreplacementsforup tothree months, allowing
work to be deferredto the slowerseason when attictemperatures are milder.

e. Contractorsshould be requiredto have ductreplacement contracts signed and
accept a $100 deposit attime the emergency furnace replacement occurs, so
clients are motivated tofollow up with them. This deferral plan would help keep
crews busyin the off season.

f.  HERS verification would also need to be deferred, because flow requirements
could not be verified until then.

g. Expand CSLB definition of “incidental” work to increase scope of work allowed
under HVAC contract, so HVAC contractors can act as primary contractor for attic
insulation replacementand deeply bury ducts toimprove efficiency following
Chitwood’s Method to double energy savings on ducted systems.

h. HVAC contractors should be easily qualified to fora “home performance
certification” or “BPI-certification” allowing themto apply directly forenergy
upgrade rebates and incentivize them to perform Chitwood optimization
methods.

i. Greatlysimplifyandstreamline Energy Upgrade Program process to enhance
participation. HVAC contractors are far better positioned to sell atticupgrades
whenthey get the phone call for HVAC system replacement asamethod to
maximize HVACenergy savings.

j.  Provide homeowner educational materials (pdf files) to HVAC contractors with
CEClogoon it explaining the health issues associated with duct leakage that justify
the state’s new requirements, as well as explaining the benefits: energy savings,
ROI, comfort, indoor air quality. Hazards such as asbestos, bio-toxins, combustion
safety, and back-drafting appliances should also be explained. This will validate
that the HVAC contractor is not just selling a “bill of goods” and that the State
requires propersystem design and Ql, and recommends Chitwood optimization.

k. Teach contractorsto use these educational tools to sell up to a quality standard
rather than downto a price. Train them on Chitwood’s Method of system
optimizationaswellashowtosellitto the homeowner.

I. Strongly encourage all manufacturers to offer warranties only on equipment
installed by alicensed contractor, and to offer free extended warranties (5-15
years) to licensed contractors who have additional ACCA certifications for
themselves and their crews and who verify system commissioning.

3) Enforcement- Key Strategies to Deter Non-compliance with Permits and Testing Requirements:

a. Mandatory fines and penalties need to be consistent across county linesand
enforced statewide. They should not vary across jurisdictions.



If fines are not mandatory, they won’tbe implemented due to local politics. (Boards
of Supervisorsand local agencies don’t liketo appearto be hard on business).
Building departments should be given “seed money” to add one to three staff
people and vehicles thatissues “tickets” for unpermitted and unlicensed work.
Each of these staff only needs toissue about $400 a day in citations to cover the
overheads of theirsalary and the vehicle. This additional enforcement staff should
be self-sustainingand not strain state or local budgets. Courts and judges need to
be briefed onthe publichealthissues sothey understand the gravity of the
offenses. This model works to sustain police departments and can offset
enforcement costs.

There could easily be aplan forrepayment of “seed money” from the state, so
that the cost of increased enforcement does not create an ongoing burdento the
state.

All HVAC contractor trucks that are unmarked or missing CSLB license numbers
should be ticketed. (Atalevel to provide areasonabledeterrence). Proof of
license, liability insurance, workman’s comp and bond must be shown at time of
paymentin person. If any of these insurance requirements are not met, an
additional fee would apply. It should be stated that failure to pay fees, evenona
paymentplan, canresultinimpound of the vehicle. (Basictruck lettering only
costs $150-$175.)

All supply houses should be prohibited from selling to unlicensed contractors that
can be identified by their unmarked trucks. All employees picking up for
companiesshould be listed on aregisterat the distributor’s office, or listed on the
CSLB license listing as authorized to purchase equipment for the contractor. All
such employees should also be covered by workman’s compensation insurance
for the protection of the homeowner. Dealers should verify that CSLB licenses and
insurance are currenton a monthly basis. This process takes seconds online atthe
CSLB database. Distributors should also post signs that there are “No sales to
unlicensed contractors orhomeowners.”

Without this restriction, distributors would be tempted to sell to unlicensed and
uninsured contractors. (Ferguson Heatingand Cooling alreadyrestricts sales and
only sellsequipmentto C-20s). This support from distributors and their
associationis a reasonable alternative to tracking equipment serial numbers.
AllHVACrepairgreaterthan 40’ of ductingrequires apermitand HERS testing. All
permitted duct, furnace or AC/HP equipment work should have a copy of the
permitand CF1R ALT ina Ziplocunderthe windshield of the vehicle while the
crew is on site. This makes theircompliance obvious forany “permit cops” that
patrol the street.

CSLB should remove the under S600 allowance forunlicensed HVAC work. All
repairs, ductrepairs, equipment repairs should be performed by alicensed
contractor.

The finesforunlicensed HYAC work should be raised to $1000, and if not paid
within 90 days, theirvehicle should be impounded. A payment plan could be



offered asan alternative. Itis critical that the State is serious about stopping
unlicensed work to protect clients and to prevent unfair competition.
Empowerinspectors toissue $800 tickets for unpermitted work by licensed
contractors, plus “Red Tags” to stop unpermitted workimmediately. If permits
can be obtained online in 15 minutes foran emergency furnace replacement, itis
fairly easy to obtaina permitby 10am onthe day of the install. Inaddition, fine
the homeowner$150, but allow themto apply that $150 toward a permit
applicationif they filewithin 30days. Fines need to be as high as the cost of
permits and HERS verification to deterviolations.

Online permitapplications for furnace replacement should be one page, but
requiresaCF1R as well asa preliminary building shell load calc. Building load calcs
(withoutroom by room load calcs) can be performedinlessthananhour, and
could be performed more quickly if the state provided several typical models with
different square footagesand envelope measures. Thisisjust sothe equipmentis
sizedtothe buildingshellloads. Ducts could be designed, installed, repaired or
upgraded days or weeks afterthe emergency equipment replace ment.

. Do not allow systemsto be more than 30% oversized forthe structure orover
15% oversized forthe existing duct capacity if existing ducts are to be retained.
Duct leakage should always be tested priorto repairor replacement of the air
handlertoverifyif the ductsneedto be replaced.

HVAC contractors should all own theirown duct-test equipment, and should not count
on the final HERS testto getto the required 6% duct leakage rates. All ducts that are
goingto be concealed within walls, chases or soffits should be metal ducts sealed with
masticand wrappedin R-8 FSK because they will not be serviceable oraccessible.
Otherwise, duct leakage, eventual system degradation and healthissues are
inevitable.

CEC should develop orfurnish the system to make all HVAC permits filed through
one permitting website which automatically forwards them (and payment)to local
building departments. The state needs a uniform system, and if successful, it could
be licensed to otherstatesto recover some of the development costs.

Building departments should be versed in new-school install practices and duct
design. (Many plan checkers don’t know what they need to know to review duct
design drawings. Some building departments require ducts hung high resultingin
unwanted heatgain.)

Require that HVAC contractors add or hire another contractor to provide
adequate ventilation in the atticto reduce summerattictemperaturesto below
120. F. Solar atticfans with 200 cfm capacity usually do the trick. This greatly
reduces ductlosses and alsoreduces heatgain evenin homesthat have no ducts
in attic.

Abatement of chrysotileasbestos should be required whenitis found on ducts.
(May require legislation and rebates for affordable housing). Real estate home
inspectors must be required to identify chrysotile asbestos on HYAC ducting at
time of sale. Most currently do not and claim that they are not qualified to
identifyitwhichisridiculous. They are justtrying to avoid souring the deal for the



realtorthat recommendedthem tothe homeowner, an all-too-common conflict
of interest scenario which allows the sellerto pass the health crisis onto the
unsuspecting buyer. All real estate inspectors should be trained to identify
asbestosand required to identify it, stating that “a sample should be tested for
positive identification”.

Occupancy inspections should be required when propertyis sold and all health
and safetyissues addressed by the seller priortosale. UK now requires this.

By some accounts, there is an epidemic of HERS verification fraud in the state.
HERS raters should be required to sign apledge and agreementthatif they ever
are foundtofalsify documents or engage in a pattern of fraud they will be
permanently barred fromthe industry.

HERS raters should not be hired by contractors or clients, but assigned by CalCerts
and otherproviders atthe outset of a job. HVYAC contractors would make the
initial contacttothe provider, and then be assigned a HERS rater, avoiding conflict
of interestand preferential treatment. Otherwise, the HERS rater that does his job
correctlyis not hired again. This has been reportedly awidespread problem that
has caused many HERS raters to lowertheirstandards.

HERS “sampling” in either new construction orretrofitsis aninadequate
substitution fortestingevery home and resultsinavalidation of substandard
work. Testingevery 5" home is not a valid HERS verification, and it easily results in
negligent work and unhealthy conditions that are farworse consequences than
the lostenergy savings that are compromised. If the client pays for QA, they
deserve to getactual quality assurance through testing.

4) Contractor Training:

a.

ACCA standards should provide the vehicle for uniform quality design, installation
and maintenance practices becauseitis nationally recognized and universally
respected.

The CEC and IOUs should endorse ACCA and require that vocational schools seek
ACCA accreditation. ACCA wrote the manuals on system design.

The utility owned energy training centers, manufacturertraining centers and
vocational schools should have three tiers of training: Contractor, Foreman, and
Apprentice with atextandtestfor eachlevel.

Contractor training should be free for early adopters that sign up within the first
six months. Although there are energy training centers run by the IOUs across the
state, training should be taken to the communities in which contractor’s work to
avoid lost work time and hotel costs during the first few months of training. This
conveniencewould actasa furtherincentiveforthemto show up earlyinthe
trainingcycle.

Early attendance of load-calcsoftware classes should be incentivized with
discounts onthe classesand the software.

Manufacturers could cover some of the basicsina “review” section of all of their
equipment specifictrainings.

Regional contractor associations can assist with outreach and announce classes to
theiremail lists.



Manufacturers could voluntarily support vocational scholarships for high school
candidates followed by free advanced equipment training that gives those
apprentices opportunity foradvancement. These scholarship programs could be
additionally supported by the IOUs Energy Training Centers and offered totwo or
three seniorstudents at each high school within 15 minutes of the Contractor
Training Centers. As a matter of energy equity, the scholarships could target
familiesin need.

I0Us and manufacturers can use this as a goodwill advertising campaign thatalso
brings awareness to energy efficiency and “creating green jobs”.

5) Creation of New Contractor Categories and Certifications- GC’s Dislike Energy Upgrades:

a.

General contractors are too distracted by high-profitand high-profile remodels
and new construction tofocus on building performance work. In good times they
are not motivated to do hard atticwork and in bad times customers don’t have
the moneyto dothem.

The lack of BPI-certified general contractors has caused an incredibly low
conversion rate on deep retrofits of existing buildings and at our current rate of
11,000 projects peryear it will take about 900 years to retrofit the 10.5 million
householdsthat need theseenergy upgrades.

We needanarmy that is motivated to do this unglamorous and thankless work.
We need anew CSLB category of home performance license: “home performance
contractor” that can be qualified without 4years of apprenticeship. Torecruitthe
number of professionalsin this category, the state needs to create a two-month
program teaching BPland energy analysis, basicuse of tools, airsealing, testing,
insulation, atticand crawl space work and only require a mechanical and power
tool proficiency exam to enter the training program. Handymen could be trained
and licensed. This classification could include duct repairs but only if all attic
upgrades are performed and specificquality standards are followed.

In general HVAC contractors are much better positioned toinform clients about
otherattic upgrades than a general contractor because they have the client calling
themwhenan HVAC system failure has triggered and emergency install.

It isvery difficult forgeneral contractors to convince aclienttofix ducts or replace
an old HVACsystemwhenithasn’tfailed yet, oreven worse, was recently
installed but grossly over-sized or poorly installed. If they arrive afterasub-
standard HVAC contractor, the clientalready has sunk costs, can no longerafford
to fixthe systemasecond time and theyareinclined to discredit or question the
severity of the problem.

If the atticupgrades are performed when the HVACreplacementoccurs, itallows
HVAC contractors to downsize the system and bury ducts toimprove performance.
If they were also allowed by CSLB rules to hire home performance contractors as
theirsubcontractors to clean attics, remove insulation, air seal and do needed
framing (insulation dams, platforms, hatches, etc.), HVAC contractors would have
easieraccessforinstalling new ducts and could streamlineand broaden their most
profitable tasks and profit centers. HYAC contractors should be given easy
qualification forthis home performance license if they preferto have theirown



crews performthis work. They should also be allowed to act as primary contractors
to have insulation removed and replaced and air-sealing performed as incidental to
the HVACand duct work. This is critical given their point of sale opportunities.
Insulation companies generally have high turnoverand insufficient margins to
sufficiently train their staff. Battinsulationis often installed to look good for the
inspector, butwhenyouremove any of itor feel behinditthere are large gaps
which reduce effective R-value by 15% to 30%. Blown insulation and deeply buried
ducts should be the standard in in new attics, as well asin old attics with new
ducts. Batt insulationis substandard and contractors are not aware of the
problem. The CEC’s insistence on remaining technology neutral is taken to the
extreme and should be reconsidered in light of new building science published by
BPI and other organizations.

Insulation crews also need a bilingual training brochure and videos to teach QA
with lots of pictures and illustrations for both insulation and air sealing
techniques.

6) Don’t Expect Consumers to Drive Demand for Higher Quality Installs:

a.

Consumers are utterly confused by the complexities of HYAC and they think they
wantthe lowest price because they don’t understand the impacts of poorinstall
quality. Itisfar more difficult to educate the general population than totrain
contractors to educate them and validate their reasoning with substantial
brochures published by the CECand provided to contractors.

Homeowners don’t want to be the watchdogs and are scared of being duped.

It will take 20 years for the entire consumer marketto fully understand the
reasons for “quality installs”.

Giventhe educational challenges, only greater e nforcement of permit
requirements can drive compliance. Licensed contractors need to be free of unfair
competition.

Unlicensed contractors need to be deterred because they are misinforming
clients, are not qualified to do the work, and causing unhealthy conditions-aform
of fraud.

7) Eliminate HERS and Real Estate Conflict of Interest:

a.

Move to a system wherein contractors can apply fora permitand a CF1R ALT for
an air handler/equipment replacementin minutes and the HERS rater is assigned
by HERS provider (CalCerts)automatically ratherthan hired by the contractor.
The current system creates implicit conflicts of interestand numerous HERS raters
report being driven out of businessif they perform their jobs diligently.

Thereis widespread abuse of home buyers who are not definitively told that they
have asbestos wrapped ducts at point of sale. All real estate inspectors have a
disclaimerthatitis not there job to identify chrysotile asbestos ducts, but this
material is unmistakable. They should be trained and required to identifyitand
held liable if theyintentionally do notinclude itin theirreports.

Real estate inspectors should also be required to note mold and report musty
odors, with a note that a quarter of the populationis genetically predisposed to
illness and residents should perform tests under these conditions.



e. RealEstateinspectors are generally referred to buyers by realtors. Thisisan
implicit conflict of interestand should not be allowed. Inspectors fear that if they
reportanythingthat will complicate the sale they will not be re-hired.
f. In mostcounties, the realtorreferral systemin place limits competitiontoa
handful of inspectors that get all of this work.
8) Incentivize manufacturers to develop FDD (fault detection and diagnostic indicators):
a. FDDs can alert HVAC contractor wirelessly to aservice call need.
Assures that efficiency willbe maintained overtime
Prevents catastrophicsystem failures
Reduces warranty liabilities
Offerrebatesfor FDD feature as well as DR capability that could be bundled withiit.
Withintenyears, itis likely that manufacturers willmove toward “virtual verification”
as a methodto assure quality installation without the possibility of tampering with the
commissioning data. This provides valueadded QA that benefits all parties concerned.
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Giventhe national statisticthat the average “installed efficiency” of a systemis only 58% of its rated
efficiency, itis clearthatimproved installation quality is the key that would allow us to double the
efficiency of ducted systemsinthe U.S. whetherthey are furnaces or heat pump air-handlers. Fromthe
manufacturer’s perspective, itis unreasonable to demand costly improvements to equipment efficency
onlyto have it negated by the very low quality standards and poor contractor trainingin the field.
Manufacturers are universally committed to ‘customer satisfaction’and ‘continuous improvement’ of
our products as fundamental principles of competitiveness. However, the very poor quality of the
average systemreplacement hurts the entire industry and prevents the state from meetingits climate
targets. Not only are contractors hurting theircredibility, they do serious injury to manufacturers if
theirsubstandard work resultsin poorenergy efficiency, unevenindoortemperatures, and
compromisedindoorairquality. The recently peer-reviewed bio-toxin research from Dr. Shumaker at
survivingmold.com offers a clear justification for stringent measures, including mandatory trainingand
continuing education forcontractorsandtheircrewsin orderto bring about compliance. If trainingis
“voluntary”, we will never get the quality, efficiency and improved health thathomeowners deserve.
Manufacturers are and should be motivatedto help the state create incentives for market
transformation, like prohibiting sales to unlicensed contractors, requiring that all systems be installed
with permits and HERS verification to qualify for basicwarranties, and free extended warranties for
contractors that committo continuingtechnical education programs for theirentire crews. Giventhe
average life of HVYACequipmentis 15-18 years, it will take that long to replace most of the current
systems with improved technology installed to higher quality standards. California has a legislative
mandate that empowersthe CECto achieve higher quality installations and compliance by whatever
means necessary. Bold action and a total paradigm change is required. We better get started
tomorrow. We don’t want to lose anotherdecade just talking about it.





