Attachment III

(Ko y4VAS) DRURY

June 25, 2020 Via E-Mall

City of Hayward

Planning Commission

c/o Sara Buizer, Planning Manager
777 B Street

Hayward, CA 94541
Sara.Buizer@hayward-ca.gov
cityclerk@hayward-ca.gov

Re: Mission Village Mixed Use Development, PH 20-046 (June 25, 2020 Planning
Commission Meeting, Agenda Item 1)

Dear Planning Commissioners and Ms. Buizer:

| am writing on behalf of the Laborers International Union of North America, Local
Union 304 and its members living in and around the City of Hayward (“LIUNA”)
regarding the pending appeal of various time extensions for the Mission Village Mixed
Use Development proposed for the corner of Mission Boulevard and Industrial Parkway.
The Planning Commission is considering an appeal of the Planning Director’s approval
of the applicant’s request to extend the deadline for the Project’s entitlements for two
years. LIUNA recommends that the Commission find in favor of the appeal and deny the
requested time extension because the City must address new significant information
concerning the Project identifying a significant health risk to future workers and
residents of the Project that was not and could not have been addressed at the time of
the City’s initial approval of the Project. Certified Industrial Hygienist Francis “Bud”
Offermann, PE, CIH has reviewed the documents provided to the Planning Commission
and prepared expert comments on the Project’s indoor air emissions and associated
health risks, especially from the emission of formaldehyde from interior building
materials that will be included in the Project. Mr. Offermann’s comments and his
curriculum vitae are attached as Exhibit A.

Formaldehyde is a toxic air contaminant that has significant carcinogenic and
other health impacts. When the Project was originally approved by the City in early
2017, it was reasonable to assume that health risks from formaldehyde emissions would
have been addressed by the California Air Resources Board’s adoption in April 2007 of
the composite wood airborne toxic control measure (“ATCM”) to reduce formaldehyde
emissions from composite wood products that are sold, supplied, used, or manufactured
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for sale in California. Mr. Offermann was involved in a study of indoor air quality in
homes that was instrumental in the development of the composite wood ATCM. As Mr.
Offermann’s comments explain, although the ATCM has resulted in significant
reductions of formaldehyde emissions in the indoor air of homes and offices throughout
California, a new 2019 study of homes constructed after the ATCM’s implementation
demonstrates that, even when new buildings are constructed and furnished using
materials that comply with the CARB ATCM, those new residences and other occupied
structures will still contain materials that will emit formaldehyde into the interior air that
pose significant cancer risks to residents and workers. Mr. Offermann calculates the
cancer risk to future residents of the Project will be 112 cancers per million people,
assuming the Project will only use CARB compliant materials. That cancer rate is about
11 times higher than the BAAQMD health risk significance threshold established for
CEQA. Workers also will be exposed to a health risk of 16.4 per million, also well above
the significance threshold. The newly available data from the 2019 study revealing that
the CARB ATCM does not reduce formaldehyde emissions to indoor air to levels less
than the BAQMD significance threshold is significant new information that requires the
City to reopen the prior mitigated negative declaration adopted for the Project and
prepare a supplemental environmental impact report to address the Project’s significant
health risks.

|. LEGAL STANDARD

When changes to a project’s circumstances or new substantial information
comes to light subsequent to the certification of an EIR or MND for a project, the agency
must prepare a subsequent or supplemental EIR if the changes are “[s]Jubstantial” and
require “major revisions” of the previous CEQA document. Friends of Coll. of San Mateo
Gardens v. San Mateo Cty. Cmty. Coll. Dist. (2016) 1 Cal.5th 937, 943. “[W]hen there is
a change in plans, circumstances, or available information after a project has
received initial approval, the agency’s environmental review obligations “turn[ ] on the
value of the new information to the still pending decisionmaking process.” Id., 1 Cal.5th
at 951-52. The agency must decide under CEQA's subsequent review provisions
whether new information “will require major revisions to the original environmental
document because of the involvement of new, previously unconsidered significant
environmental effects.” Id., 1 Cal.5th at 952.

Section 15162 provides, in relevant part,

(a) When an EIR has been certified or a negative declaration adopted for a
project, no subsequent EIR shall be prepared for that project unless the lead
agency determines, on the basis of substantial evidence in the light of the
whole record, one or more of the following:
(1) Substantial changes are proposed in the project which will require major
revisions of the previous EIR or negative declaration due to the involvement
of new significant environmental effects or a substantial increase in the
severity of previously identified significant effects;
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(2) Substantial changes occur with respect to the circumstances under
which the project is undertaken which will require major revisions of the
previous EIR or negative declaration due to the involvement of new
significant environmental effects or a substantial increase in the severity of
previously identified significant effects; or
(3) New information of substantial importance, which was not known and
could not have been known with the exercise of reasonable diligence at the
time the previous EIR was certified as complete or the negative declaration
was adopted, shows any of the following:
(A) The project will have one or more significant effects not discussed in
the previous EIR or negative declaration;
(B) Significant effects previously examined will be substantially more
severe than shown in the previous EIR;
(C) Mitigation measures or alternatives previously found not to be
feasible would in fact be feasible and would substantially reduce one or
more significant effects of the project, but the project proponents decline
to adopt the mitigation measure or alternative; or
(D) Mitigation measures or alternatives which are considerably different
from those analyzed in the previous EIR would substantially reduce one
or more significant effects on the environment, but the project
proponents decline to adopt the mitigation measure or alternative.
(b) If changes to a project or its circumstances occur or new information
becomes available after adoption of a negative declaration, the lead agency
shall prepare a subsequent EIR if required under subdivision (a).

14 Cal. Admin. Code 8§ 15162(a)-(b).

The California Supreme Court has addressed the application of Section
21166 and CEQA Guidelines 8§ 15162 to a previously certified MND and
unequivocally stated those provisions “do[] not permit agencies to avoid their
obligation to prepare subsequent or supplemental EIRs to address new, and
previously unstudied, potentially significant environmental effects.” Friends of
the College of San Mateo Gardens v. San Mateo County Community College
District (2016) 1 Cal.5th 937, 958 (emphasis added). Thus, potential significant
effects must be addressed in any subsequent EIR or negative declaration.
Plaintiffs in that case had argued that CEQA Guidelines § 15162 should be voided
in part because its language would create a loophole around CEQA’s fair argument
standard. The Court assuaged that concern by explaining that Section 15162 does
not change the application of the fair argument standard to issues that had not
previously been addressed in a negative declaration or EIR:

In short, the substantial evidence standard prescribed by CEQA
Guidelines section 15162 requires an agency to prepare an EIR whenever
there is substantial evidence that the changes to a project for which a
negative declaration was previously approved might have a significant
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environmental impact not previously considered in connection with the
project as originally approved, and courts must enforce that standard.
(See Friends of “B” Street v. City of Hayward, supra, 106 Cal.App.3d at p.
1002, 165 Cal.Rptr. 514.) It therefore does not permit agencies to
avoid their obligation to prepare subsequent or supplemental EIRs to
address new, and previously unstudied, potentially significant
environmental effects. So understood, CEQA Guidelines section 15162
constitutes a valid gap-filling measure as applied to projects initially
approved via negative declaration, including the project at issue in this
case.

1 Cal.5th at 959 (emphasis added).

Under the “fair argument” standard, an EIR is required if any substantial evidence
in the record indicates that a project may have an adverse environmental effect—even if
contrary evidence exists to support the agency’s decision. 14 CCR § 15064(f)(1);
Pocket Protectors (2004) 124 Cal.App.4th 903, 931; Stanislaus Audubon Society v.
County of Stanislaus (1995) 33 Cal.App.4th 144, 150-15; Quail Botanical Gardens
Found., Inc. v. City of Encinitas (1994) 29 Cal.App.4th 1597, 1602. The “fair argument”
standard creates a “low threshold” favoring environmental review through an EIR rather
than through issuance of negative declarations or notices of exemption from CEQA.
Pocket Protectors, 124 Cal.App.4th at 928.

The “fair argument” standard is virtually the opposite of the typical deferential
standard accorded to agencies. As a leading CEQA treatise explains:

This ‘fair argument’ standard is very different from the standard normally followed
by public agencies in making administrative determinations. Ordinarily, public
agencies weigh the evidence in the record before them and reach a decision
based on a preponderance of the evidence. [Citations]. The fair argument
standard, by contrast, prevents the lead agency from weighing competing
evidence to determine who has a better argument concerning the likelihood or
extent of a potential environmental impact. The lead agency’s decision is thus
largely legal rather than factual; it does not resolve conflicts in the evidence but
determines only whether substantial evidence exists in the record to support the
prescribed fair argument.

Kostka & Zischke, Practice Under CEQA, 86.29, pp. 273-274. The Courts have
explained that “it is a question of law, not fact, whether a fair argument exists, and the
courts owe no deference to the lead agency’s determination. Review is de novo, with a
preference for resolving doubts in favor of environmental review.” Pocket Protectors,
124 Cal.App.4th at 928.

Mr. Offermann’s comments identify new information of substantial importance,
which was not known and could not have been known prior to 2019, showing that the
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Project will have a significant effect on health risks from formaldehyde emissions, which
impact was not discussed in the prior MND. In addition, Mr. Offermann also identifies
mitigation measures which are considerably different from those addressed in the MND
and which would substantially reduce the health risks posed by the project. For these
reasons, the prior MND must be substantially changed. Indeed, an EIR is required for
the Project because Mr. Offermann’s expert comments and analysis are substantial
evidence of a fair argument that potential significant health risks will result from the
Project.

Il. Important New Information Showing the Project’s Potentially
Significant Health Risk Impacts the Project May Have From Its
Emission of Formaldehyde to Indoor Air Requires the Preparation of
an EIR.

One component of an air quality impact analysis under CEQA is evaluating the
health risk impacts of toxic air contaminant (“TACs”) emissions contributed by a
proposed project as well as cumulatively with other nearby TAC sources. Mr. Offermann
has conducted a review of the Project and relevant documents regarding the Project’s
indoor air emissions. Indoor Environmental Engineering Comments (June 22, 2020)
(attached as Exhibit A). Mr. Offermann is one of the world’s leading experts on indoor
air quality, in particular emissions of formaldehyde, and has published extensively on
the topic. As discussed below and set forth in Mr. Offermann’s comments, as of the
release of the study entitled “Chan, W., Kim, Y., Singer, B., and Walker I. 2019.
Ventilation and Indoor Air Quality in New California Homes with Gas Appliances and
Mechanical Ventilation. Lawrence Berkeley National Laboratory, Energy Technologies
Area, LBNL-2001200, DOI:10.20357/B7QC7X”, it is now shown that, despite the
Project’s use of materials that are compliant with CARB’s composite wood ATCM, the
Project’s emissions of formaldehyde to indoor air nevertheless will result in significant
cancer risks to future workers at the Project. As a result of this important new
information, an EIR or at least a new mitigated negative declaration must be prepared
for the Project.

BAAQMD has established significance thresholds for a project’'s TAC emissions
as well as cumulative emissions from a project and other nearby TAC sources.
BAAQMD considers an increased risk of contracting cancer that is 10 in one million
chances or greater to be significant risk for a single source. BAAQMD also has
established a significance threshold for cumulative exposure as an excess cancer risk
of 100 in one million. The MND for the Project does not address whether the Project’s
indoor air emissions will exceed the 10 in a million threshold. Nor does the MND
consider any cumulative health risks posed by those indoor emissions of formaldehyde
when considered in light of the acknowledged TACs that will be present at and within
the completed Project based on its proximity to Mission Boulevard. See MND, p. 19.

Mr. Offermann explains that many composite wood products typically used in
home, hotel and office building construction contain formaldehyde-based glues which
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off-gas formaldehyde over a very long time period. He states, “The primary source of
formaldehyde indoors is composite wood products manufactured with urea-
formaldehyde resins, such as plywood, medium density fiberboard, and particleboard.
These materials are commonly used in building construction for flooring, cabinetry,
baseboards, window shades, interior doors, and window and door trims.” Offermann
Comment, p. 3.

Formaldehyde is a known human carcinogen. Mr. Offermann states that future
residents of the Project will be exposed to a cancer risk from formaldehyde of
approximately 112 per million, assuming all materials are compliant with CARB’s
formaldehyde ATCM. Offermann Comment, pp 4-5. Future workers at the Project will be
exposed to a cancer risk from formaldehyde of approximately 16.4 per million. Id., p. 4.
These risk levels exceed the BAAQMD’s CEQA significance threshold for airborne
cancer risk of 10 per million. Mr. Offermann concludes that this significant
environmental impact should be analyzed in an EIR and mitigation measures should be
imposed to reduce the risk of formaldehyde exposure. Id., pp. 4-10. He prescribes a
methodology for estimating the Project’s formaldehyde emissions in order to do a more
project-specific health risk assessment. Id., pp. 6-10. Mr. Offermann identifies a feasible
mitigation measure that would address the formaldehyde emissions - requiring the use
of no-added-formaldehyde composite wood products, which are readily available. 1d., p.
10. Mr. Offermann notes the existing condition requiring installation of MERV-13 filters
to address contaminants from the adjacent roadway, noting that the filters do not
remove formaldehyde and would not significantly reduce indoor formaldehyde levels.
Id., pp. 11-12. He also notes the absence of any cumulative health risk assessment to
evaluate the health risks posed by the remaining levels of outdoor TACs as well as the
indoor TAC emissions. Id.

The carcinogenic formaldehyde emissions identified by Mr. Offermann are not an
existing environmental condition. Those emissions to the air will be from the Project.
People will be residing in, employed in and using the Project once it is built and begins
emitting formaldehyde. Once built, the Project will begin to emit formaldehyde at levels
that pose significant health risks. The Supreme Court in California Building Industry
Ass’n v. Bay Area Air Quality Mgmt. Dist. (2015) 62 Cal.4th 369, 386 expressly finds
that this type of air emission and health impact by the project on the environment and a
“project’s users and residents” must be addressed in the CEQA process. Because the
Project itself will pose significant health risks to the project’s residents and workers, an
EIR or MND for the Project also would have to evaluate the cumulative health risks
posed by the Project’s indoor air pollution combined with the significant air pollution
from the nearby highway as well.

In addition, based on the above, the Planning Commission cannot make a
number of key findings identified by staff in order to extend the Project’s entitlement
deadlines. In regard to the Vesting Tentative Tract Map, the Commission cannot make
the finding that the design of the Project is “not likely to cause substantial environmental
damage.” See Staff Report, p. 7. The Commission also cannot find that the Project is
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not likely to cause serious public health problems. Id., pp. 7-8. Lastly, the Commission
cannot make the finding that the “development has been designed and will be
conditioned to address potential noise and air quality impacts to ensure minimum
standards are met for future residents of these townhome units.” Id., p. 8.

CONCLUSION
For the foregoing reasons, the Project’s entitlement deadlines should not be
extended and any future application for the Project must be accompanied by a legally

adequate CEQA document addressing the above health risks. Thank you for
considering our comments.

Sincerely,

Michael R. Lozeau
Lozeau | Drury LLP
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IIEE  INDOORENVIRONMENTAL ENGINEERING T

1448 Pine Street, Suite 103 San Francisco, California 94109
Telephone: (415) 567-7700
E-mail: offermann@IEE-SF.com
http://www.iee-sf.com

Date: June 24, 2020
To: Michael Lozeau
Lozeau | Drury LLP
1939 Harrison Street, Suite 150
Oakland, California 94612
From: Francis J. Offermann PE CIH

Subject:  Indoor Air Quality: Mission Village Project, Hayward, CA
(IEE File Reference: P-4369)

Pages: 16

Indoor Air Quality Impacts

I am writing this letter as there is new information of substantial importance, which was
not known and could not have been known with the exercise of reasonable diligence at the
time the December 2016 Initial Study and Proposed Mitigated Negative Declaration (City
of Hayward, 2016), that shows the Project will have significant effects from formaldehyde
emission not discussed in the previous EIR. This new information relates to the recent
Chan 2019 study that shows that new residences built with composite wood products that
are CARB Phase 2 certified, do not insure indoor formaldehyde concentrations that are

below the CEQA cancer risk of 10 per million.

Indoor air quality (IAQ) directly impacts the comfort and health of building occupants,
and the achievement of acceptable IAQ in newly constructed and renovated buildings is a
well-recognized design objective. For example, 1AQ is addressed by major high-
performance building rating systems and building codes (California Building Standards
Commission, 2014; USGBC, 2014). Indoor air quality in homes is particularly important
because occupants, on average, spend approximately ninety percent of their time indoors
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with the majority of this time spent at home (EPA, 2011). Some segments of the
population that are most susceptible to the effects of poor 1AQ, such as the very young
and the elderly, occupy their homes almost continuously. Additionally, an increasing
number of adults are working from home at least some of the time during the workweek.
Indoor air quality also is a serious concern for workers in hotels, offices and other

business establishments.

The concentrations of many air pollutants often are elevated in homes and other buildings
relative to outdoor air because many of the materials and products used indoors contain
and release a variety of pollutants to air (Hodgson et al., 2002; Offermann and Hodgson,
2011). With respect to indoor air contaminants for which inhalation is the primary route
of exposure, the critical design and construction parameters are the provision of adequate

ventilation and the reduction of indoor sources of the contaminants.

Indoor Formaldehyde Concentrations Impact. In the California New Home Study (CNHS)

of 108 new homes in California (Offermann, 2009), 25 air contaminants were measured,
and formaldehyde was identified as the indoor air contaminant with the highest cancer risk
as determined by the California Proposition 65 Safe Harbor Levels (OEHHA, 2017a), No
Significant Risk Levels (NSRL) for carcinogens. The NSRL is the daily intake level
calculated to result in one excess case of cancer in an exposed population of 100,000 (i.e.,
ten in one million cancer risk) and for formaldehyde is 40 pg/day. The NSRL
concentration of formaldehyde that represents a daily dose of 40 g is 2 pg/m?®, assuming
a continuous 24-hour exposure, a total daily inhaled air volume of 20 m3 and 100%
absorption by the respiratory system. All of the CNHS homes exceeded this NSRL
concentration of 2 ug/m®. The median indoor formaldehyde concentration was 36 pg/m?®,
and ranged from 4.8 to 136 pg/m®, which corresponds to a median exceedance of the 2

tg/m* NSRL concentration of 18 and a range of 2.3 to 68.

Therefore, the cancer risk of a resident living in a California home with the median indoor
formaldehyde concentration of 36 pg/m?, is 180 per million as a result of formaldehyde
alone. The CEQA significance threshold for airborne cancer risk is 10 per million, as
established by the Bay Area Air Quality Management District (BAAQMD, 2017).
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Besides being a human carcinogen, formaldehyde is also a potent eye and respiratory
irritant. In the CNHS, many homes exceeded the non-cancer reference exposure levels
(RELs) prescribed by California Office of Environmental Health Hazard Assessment
(OEHHA, 2017b). The percentage of homes exceeding the RELs ranged from 98% for the
Chronic REL of 9 pg/m?® to 28% for the Acute REL of 55 pg/m®.

The primary source of formaldehyde indoors is composite wood products manufactured
with urea-formaldehyde resins, such as plywood, medium density fiberboard, and
particleboard. These materials are commonly used in building construction for flooring,

cabinetry, baseboards, window shades, interior doors, and window and door trims.

In January 2009, the California Air Resources Board (CARB) adopted an airborne toxics
control measure (ATCM) to reduce formaldehyde emissions from composite wood
products, including hardwood plywood, particleboard, medium density fiberboard, and
also furniture and other finished products made with these wood products (California Air
Resources Board 2009). While this formaldehyde ATCM has resulted in reduced
emissions from composite wood products sold in California, they do not insure that homes
built with composite wood products meeting the CARB ATCM will have indoor

formaldehyde concentrations that are below cancer and non-cancer exposure guidelines.

A follow up study to the California New Home Study (CNHS) was conducted in 2016-
2018 (Chan et. al., 2019), and found that the median indoor formaldehyde in new homes
built after 2009 with CARB Phase 2 Formaldehyde ATCM materials had lower indoor
formaldehyde concentrations, with a median indoor concentrations of 22.4 ug/m® (18.2

ppb) as compared to a median of 36 pg/m? found in the 2007 CNHS.

Thus, while new homes built after the 2009 CARB formaldehyde ATCM have a 38%
lower median indoor formaldehyde concentration and cancer risk, the median lifetime
cancer risk is still 112 per million for homes built with CARB compliant composite wood
products, which is more than 11 times the OEHHA 10 in a million cancer risk threshold
(OEHHA, 2017a).
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With respect to this Project, the buildings in the Mission Village Project, Hayward, CA
consist of a 72 residential townhomes and 8,000 ft? of commercial space.

The employees of the commercial spaces are expected to experience significant indoor
exposures (e.g., 40 hours per week, 50 weeks per year). These exposures for employees
are anticipated to result in significant cancer risks resulting from exposures to
formaldehyde released by the building materials and furnishing commonly found in

offices, warehouses, residences and hotels.

Because the commercial spaces will be constructed with CARB Phase 2 Formaldehyde
ATCM materials, and be ventilated with the minimum code required amount of outdoor
air, the indoor formaldehyde concentrations are likely similar to those concentrations
observed in residences built with CARB Phase 2 Formaldehyde ATCM materials, which
is a median of 22.4 ug/m* (Chan et. al., 2019)

Assuming that the commercial space employees work 8 hours per day and inhale 20 m*

of air per day, the formaldehyde dose per work-day at the offices is 149 ug/day.

Assuming that these employees work 5 days per week and 50 weeks per year for 45 years
(start at age 20 and retire at age 65) the average 70-year lifetime formaldehyde daily dose

is 65.8 pg/day.

This is 1.64 times the NSRL (OEHHA, 2017a) of 40 pg/day and represents a cancer risk
of 16.4 per million, which exceeds the CEQA cancer risk of 10 per million. This impact
should be analyzed in an environmental impact report (“EIR”), and the agency should
impose all feasible mitigation measures to reduce this impact. Several feasible mitigation

measures are discussed below and these and other measures should be analyzed in an

EIR.

The residential occupants in the townhouses will potentially have continuous exposure
(e.g. 24 hours per day, 52 weeks per year). These exposures are anticipated to result in

significant cancer risks resulting from exposures to formaldehyde released by the
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building materials and furnishing commonly found in residential construction.

Because these residences will be constructed with CARB Phase 2 Formaldehyde ATCM
materials, and be ventilated with the minimum code required amount of outdoor air, the
indoor residential formaldehyde concentrations are likely similar to those concentrations
observed in residences built with CARB Phase 2 Formaldehyde ATCM materials, which
is a median of 22.4 pg/m® (Chan et. al., 2019)

Assuming that the residential occupants inhale 20 m® of air per day, the average 70-year
lifetime formaldehyde daily dose is 448 pg/day for continuous exposure in the
residences. This exposure represents a cancer risk of 112 per million, which is more than
11 times the CEQA cancer risk of 10 per million. For occupants that do not have
continuous exposure, the cancer risk will be proportionally less but still substantially over
the CEQA cancer risk of 10 per million (e.g. for 12/hour/day occupancy, more than 5
times the CEQA cancer risk of 10 per million).

Appendix A, Indoor Formaldehyde Concentrations and the CARB Formaldehyde ATCM,
provides analyses that show utilization of CARB Phase 2 Formaldehyde ATCM materials
will not ensure acceptable cancer risks with respect to formaldehyde emissions from

composite wood products.

Even composite wood products manufactured with CARB certified ultra low emitting
formaldehyde (ULEF) resins do not insure that the indoor air will have concentrations of
formaldehyde the meet the OEHHA cancer risks that substantially exceed 10 per million.
The permissible emission rates for ULEF composite wood products are only 11-15%
lower than the CARB Phase 2 emission rates. Only use of composite wood products made
with no-added formaldehyde resins (NAF), such as resins made from soy, polyvinyl
acetate, or methylene diisocyanate can insure that the OEHHA cancer risk of 10 per

million is met.

The following describes a method that should be used prior to construction in the

environmental review under CEQA, for determining whether the indoor concentrations
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resulting from the formaldehyde emissions of the specific building materials/furnishings
selected for the building exceed cancer and non-cancer guidelines. Such a design
analyses can be used to identify those materials/furnishings prior to the completion of the
City’s CEQA review and project approval, that have formaldehyde emission rates that
contribute to indoor concentrations that exceed cancer and non-cancer guidelines, so that
alternative lower emitting materials/furnishings may be selected and/or higher minimum
outdoor air ventilation rates can be increased to achieve acceptable indoor concentrations

and incorporated as mitigation measures for this project.

Pre-Construction Building Material/Furnishing Formaldehyde Emissions Assessment.

This formaldehyde emissions assessment should be used in the environmental review
under CEQA to assess the indoor formaldehyde concentrations from the proposed
loading of building materials/furnishings, the area-specific formaldehyde emission rate
data for building materials/furnishings, and the design minimum outdoor air ventilation
rates. This assessment allows the applicant (and the City) to determine before the
conclusion of the environmental review process and the building materials/furnishings
are specified, purchased, and installed if the total chemical emissions will exceed cancer
and non-cancer guidelines, and if so, allow for changes in the selection of specific
material/furnishings and/or the design minimum outdoor air ventilations rates such that

cancer and non-cancer guidelines are not exceeded.

1.) Define Indoor Air Quality Zones. Divide the building into separate indoor air quality

zones, (IAQ Zones). IAQ Zones are defined as areas of well-mixed air. Thus, each
ventilation system with recirculating air is considered a single zone, and each room or
group of rooms where air is not recirculated (e.g. 100% outdoor air) is considered a
separate zone. For IAQ Zones with the same construction material/furnishings and design
minimum outdoor air ventilation rates. (e.g. hotel rooms, apartments, condominiums,

etc.) the formaldehyde emission rates need only be assessed for a single IAQ Zone of that

type.

2.) Calculate Material/Furnishing Loading. For each 1AQ Zone, determine the building

2

material and furnishing loadings (e.g., m? of material/m* floor area, units of
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furnishings/m® floor area) from an inventory of all potential indoor formaldehyde
sources, including flooring, ceiling tiles, furnishings, finishes, insulation, sealants,
adhesives, and any products constructed with composite wood products containing urea-

formaldehyde resins (e.g., plywood, medium density fiberboard, particleboard).

3.) Calculate the Formaldehyde Emission Rate. For each building material, calculate the

formaldehyde emission rate (ug/h) from the product of the area-specific formaldehyde
emission rate (pg/m?-h) and the area (m?) of material in the IAQ Zone, and from each
furnishing (e.g. chairs, desks, etc.) from the unit-specific formaldehyde emission rate
(Kg/unit-h) and the number of units in the IAQ Zone.

NOTE: As a result of the high-performance building rating systems and building codes
(California Building Standards Commission, 2014; USGBC, 2014), most manufacturers
of building materials furnishings sold in the United States conduct chemical emission rate
tests using the California Department of Health “Standard Method for the Testing and
Evaluation of Volatile Organic Chemical Emissions for Indoor Sources Using
Environmental Chambers”, (CDPH, 2017), or other equivalent chemical emission rate
testing methods. Most manufacturers of building furnishings sold in the United States
conduct chemical emission rate tests using ANSI/BIFMA M7.1 Standard Test Method for
Determining VOC Emissions (BIFMA, 2018), or other equivalent chemical emission rate

testing methods.

CDPH, BIFMA, and other chemical emission rate testing programs, typically certify that
a material or furnishing does not create indoor chemical concentrations in excess of the
maximum concentrations permitted by their certification. For instance, the CDPH
emission rate testing requires that the measured emission rates when input into an office,
school, or residential model do not exceed one-half of the OEHHA Chronic Exposure
Guidelines (OEHHA, 2017b) for the 35 specific VOCs, including formaldehyde, listed in
Table 4-1 of the CDPH test method (CDPH, 2017). These certifications themselves do
not provide the actual area-specific formaldehyde emission rate (i.e., pg/m?-h) of the
product, but rather provide data that the formaldehyde emission rates do not exceed the
maximum rate allowed for the certification. Thus for example, the data for a certification

of a specific type of flooring may be used to calculate that the area-specific emission rate

70f 16



of formaldehyde is less than 31 pug/m?-h, but not the actual measured specific emission
rate, which may be 3, 18, or 30 pg/m?-h. These area-specific emission rates determined
from the product certifications of CDPH, BIFA, and other certification programs can be

used as an initial estimate of the formaldehyde emission rate.

If the actual area-specific emission rates of a building material or furnishing is needed
(i.e. the initial emission rates estimates from the product certifications are higher than
desired), then that data can be acquired by requesting from the manufacturer the complete
chemical emission rate test report. For instance if the complete CDPH emission test
report is requested for a CDHP certified product, that report will provide the actual area-
specific emission rates for not only the 35 specific VOCs, including formaldehyde, listed
in Table 4-1 of the CDPH test method (CDPH, 2017), but also all of the cancer and
reproductive/developmental chemicals listed in the California Proposition 65 Safe Harbor
Levels (OEHHA, 2017a), all of the toxic air contaminants (TACs) in the California Air
Resources Board Toxic Air Contamination List (CARB, 2011), and the 10 chemicals

with the greatest emission rates.

Alternatively, a sample of the building material or furnishing can be submitted to a
chemical emission rate testing laboratory, such as Berkeley Analytical Laboratory

(https://berkeleyanalytical.com), to measure the formaldehyde emission rate.

4.) Calculate the Total Formaldehyde Emission Rate. For each IAQ Zone, calculate the

total formaldehyde emission rate (i.e. pug/h) from the individual formaldehyde emission

rates from each of the building material/furnishings as determined in Step 3.

5.) Calculate the Indoor Formaldehyde Concentration. For each IAQ Zone, calculate the

indoor formaldehyde concentration (pg/m®) from Equation 1 by dividing the total
formaldehyde emission rates (i.e. pg/h) as determined in Step 4, by the design minimum

outdoor air ventilation rate (m*/h) for the IAQ Zone.

E
Ci, = 22 (Equation 1)
Qoa

where:
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Cin = indoor formaldehyde concentration (ug/m?)
Etwtal = total formaldehyde emission rate (ug/h) into the IAQ Zone.

Qoa = design minimum outdoor air ventilation rate to the IAQ Zone (m®/h)

The above Equation 1 is based upon mass balance theory, and is referenced in Section
3.10.2 “Calculation of Estimated Building Concentrations” of the California Department
of Health “Standard Method for the Testing and Evaluation of Volatile Organic Chemical

Emissions for Indoor Sources Using Environmental Chambers”, (CDPH, 2017).

6.) Calculate the Indoor Exposure Cancer and Non-Cancer Health Risks. For each 1AQ

Zone, calculate the cancer and non-cancer health risks from the indoor formaldehyde
concentrations determined in Step 5 and as described in the OEHHA Air Toxics Hot Spots
Program Risk Assessment Guidelines; Guidance Manual for Preparation of Health Risk
Assessments (OEHHA, 2015).

7.) Mitigate Indoor Formaldehyde Exposures of exceeding the CEQA Cancer and/or

Non-Cancer Health Risks. In each IAQ Zone, provide mitigation for any formaldehyde

exposure risk as determined in Step 6, that exceeds the CEQA cancer risk of 10 per

million or the CEQA non-cancer Hazard Quotient of 1.0.

Provide the source and/or ventilation mitigation required in all IAQ Zones to reduce the
health risks of the chemical exposures below the CEQA cancer and non-cancer health

risks.

Source mitigation for formaldehyde may include:
1.) reducing the amount materials and/or furnishings that emit formaldehyde
2.) substituting a different material with a lower area-specific emission rate of

formaldehyde
Ventilation mitigation for formaldehyde emitted from building materials and/or

furnishings may include:

1.) increasing the design minimum outdoor air ventilation rate to the IAQ Zone.
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NOTE: Mitigating the formaldehyde emissions through use of less material/furnishings,
or use of lower emitting materials/furnishings, is the preferred mitigation option, as
mitigation with increased outdoor air ventilation increases initial and operating costs

associated with the heating/cooling systems.

Further, we are not asking that the builder to “speculate” on what and how much composite
materials be used, but rather at the design stage to select composite wood materials based on
the formaldehyde emission rates that manufacturers routinely conduct using the California
Department of Health “Standard Method for the Testing and Evaluation of Volatile
Organic Chemical Emissions for Indoor Sources Using Environmental Chambers”,
(CDPH, 2017), and use the procedure described earlier (i.e. Pre-Construction Building
Material/Furnishing Formaldehyde Emissions Assessment) to insure that the materials

selected achieve acceptable cancer risks from material off gassing of formaldehyde.

Indoor Air Quality Impact Mitigation Measures

The following are recommended mitigation measures to minimize the impacts upon

indoor quality:

Indoor Formaldehyde Concentrations Mitigation. Use only composite wood materials (e.g.

hardwood plywood, medium density fiberboard, particleboard) for all interior finish
systems that are made with CARB approved no-added formaldehyde (NAF) resins
(CARB, 2009). CARB Phase 2 certified composite wood products, or ultra-low emitting
formaldehyde (ULEF) resins, do not insure indoor formaldehyde concentrations that are
below the CEQA cancer risk of 10 per million. Only composite wood products
manufactured with CARB approved no-added formaldehyde (NAF) resins, such as resins
made from soy, polyvinyl acetate, or methylene diisocyanate can insure that the OEHHA

cancer risk of 10 per million is met.

Alternatively, conduct the previously described Pre-Construction Building

Material/Furnishing Chemical Emissions Assessment, to determine that the combination
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of formaldehyde emissions from building materials and furnishings do not create indoor
formaldehyde concentrations that exceed the CEQA cancer and non-cancer health risks.

With respect to the Conditions of Approval as Approved by the Planning Commission on
January 12, 2017, Condition 6 - Mitigation Measurer Air-2, in italics below, | have the
following comments regarding the use of air filtration to reduce the indoor concentration

of formaldehyde emitted from composite wood products.

6. Mitigation Measure AIR-2: The applicant shall install, operate and maintain in good
working order a central heating and ventilation (HV) system or other air take (sic,
intake) system in the buildings or in each of the units, that meets or exceeds an efficiency
standard of MERV 13. The HV system shall include the following features: installation of
a high efficiency filter and/or carbon filter to filter particulates and other chemical
matter form entering the building, either HEPA filters or ASHRAE 85% supply filters

may be used.

Agreed that including an MERYV 13 air filter in the mechanical outdoor air delivery system
for each of the units is necessary as the Project is located in the San Francisco Bay Area
Air Basin, which is a State and Federal non-attainment area for PM; s as well as being in
close proximity to roads with high traffic (e.g., Mission Boulevard and Industrial
Parkway). An air quality analyses should to be conducted to determine the concentrations
of PM25 in the outdoor and indoor air that people inhale each day. This air quality
analyses needs to consider the cumulative impacts of the project related emissions,
existing and projected future emissions from local PM, s sources (e.g. stationary sources,
motor vehicles, and airport traffic) upon the outdoor air concentrations at the project site.
If the outdoor concentrations are determined to exceed the California and National annual
average PM, s exceedence concentration of 12 pg/m®, or the National 24-hour average
exceedence concentration of 35 pg/m®, then the buildings need to have a mechanical
supply of outdoor air that has air filtration with sufficient PM, s removal efficiency, such
that the indoor concentrations of outdoor PM;5 particles is less than the California and
National PM; s annual and 24-hour standards.
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It is my experience that based on the projected high traffic noise levels, the annual average
concentration of PM; s will exceed the California and National PM; s annual and 24-hour
standards and warrant installation of high efficiency air filters (i.e. MERV 13 or higher) in

all mechanically supplied outdoor air ventilation systems.

With respect to the statement “installation of a high efficiency filter and/or carbon filter to
filter particulates and other chemical matter form entering the building, either HEPA
filters or ASHRAE 85% supply filters may be used”, neither MERV 13, carbon, HEPA, or
ASHRAE 85% air filters remove gas phase air contaminants, such as formaldehyde, as
they only remove particulate phase air contaminants. Even if an air filter that was effective
at removing formaldehyde was installed in the outdoor air ventilation system, since there
is very little formaldehyde in the outdoor air, the filtration of the outdoor air would not
significantly reduce the indoor formaldehyde concentrations which are created by

emissions from composite wood products inside of the building.

Increasing the delivery of outdoor air to the units can reduce the indoor concentrations of
formaldehyde, however mitigating the formaldehyde emissions through use of less
material/furnishings, or use of lower emitting materials/furnishings, is the preferred
mitigation option, as mitigation with increased outdoor air ventilation substantially

increases initial and operating costs associated with the heating/cooling systems.

Only use of composite wood products made with no-added formaldehyde resins (NAF),
such as resins made from soy, polyvinyl acetate, or methylene diisocyanate can insure that

the OEHHA cancer risk of 10 per million is met.
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APPENDIX A

INDOOR FORMALDEHYDE CONCENTRATIONS
AND THE
CARB FORMALDEHYDE ATCM

With respect to formaldehyde emissions from composite wood products, the CARB
ATCM regulations of formaldehyde emissions from composite wood products, do not
assure healthful indoor air quality. The following is the stated purpose of the CARB
ATCM regulation - The purpose of this airborne toxic control measure is to “reduce
formaldehyde emissions from composite wood products, and finished goods that contain
composite wood products, that are sold, offered for sale, supplied, used, or manufactured for
sale in California”. In other words, the CARB ATCM regulations do not “assure healthful
indoor air quality”, but rather “reduce formaldehyde emissions from composite wood

products”.

Just how much protection do the CARB ATCM regulations provide building occupants
from the formaldehyde emissions generated by composite wood products ? Definitely
some, but certainly the regulations do not “assure healthful indoor air quality” when
CARB Phase 2 products are utilized. As shown in the Chan 2019 study of new California
homes, the median indoor formaldehyde concentration was of 22.4 pg/m® (18.2 ppb),
which corresponds to a cancer risk of 112 per million for occupants with continuous

exposure, which is more than 11 times the CEQA cancer risk of 10 per million.

Another way of looking at how much protection the CARB ATCM regulations provide
building occupants from the formaldehyde emissions generated by composite wood
products is to calculate the maximum number of square feet of composite wood product
that can be in a residence without exceeding the CEQA cancer risk of 10 per million for

occupants with continuous occupancy.

For this calculation I utilized the floor area (2,272 ft°), the ceiling height (8.5 ft), and the
number of bedrooms (4) as defined in Appendix B (New Single-Family Residence
Scenario) of the Standard Method for the Testing and Evaluation of Volatile Organic Chemical

Emissions for Indoor Sources Using Environmental Chambers, Version 1.1, 2017, California
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Department of Public Health, Richmond, CA. https://www.cdph.ca.gov/Programs/CCDPHP/
DEODC/EHLB/IAQ/Pages/VVOC.aspx.

For the outdoor air ventilation rate | used the 2019 Title 24 code required mechanical
ventilation rate (ASHRAE 62.2) of 106 cfm (180 m*/h) calculated for this model residence.
For the composite wood formaldehyde emission rates | used the CARB ATCM Phase 2

rates.

The calculated maximum number of square feet of composite wood product that can be in
a residence, without exceeding the CEQA cancer risk of 10 per million for occupants with
continuous occupancy are as follows for the different types of regulated composite wood

products.

Medium Density Fiberboard (MDF) — 15 ft* (0.7% of the floor area), or
Particle Board — 30 ft* (1.3% of the floor area), or

Hardwood Plywood — 54 ft* (2.4% of the floor area), or

Thin MDF — 46 ft* (2.0 % of the floor area).

For offices and hotels the calculated maximum amount of composite wood product (% of
floor area) that can be used without exceeding the CEQA cancer risk of 10 per million for
occupants, assuming 8 hours/day occupancy, and the California Mechanical Code
minimum outdoor air ventilation rates are as follows for the different types of regulated

composite wood products.

Medium Density Fiberboard (MDF) — 3.6 % (offices) and 4.6% (hotel rooms), or
Particle Board — 7.2 % (offices) and 9.4% (hotel rooms), or

Hardwood Plywood — 13 % (offices) and 17% (hotel rooms), or

Thin MDF — 11 % (offices) and 14 % (hotel rooms)

Clearly the CARB ATCM does not regulate the formaldehyde emissions from composite
wood products such that the potentially large areas of these products, such as for flooring,

baseboards, interior doors, window and door trims, and kitchen and bathroom cabinetry,
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could be used without causing indoor formaldehyde concentrations that result in CEQA
cancer risks that substantially exceed 10 per million for occupants with continuous

occupancy.

Even composite wood products manufactured with CARB certified ultra low emitting
formaldehyde (ULEF) resins do not insure that the indoor air will have concentrations of
formaldehyde the meet the OEHHA cancer risks that substantially exceed 10 per million.
The permissible emission rates for ULEF composite wood products are only 11-15%
lower than the CARB Phase 2 emission rates. Only use of composite wood products made
with no-added formaldehyde resins (NAF), such as resins made from soy, polyvinyl
acetate, or methylene diisocyanate can insure that the OEHHA cancer risk of 10 per

million is met.

If CARB Phase 2 compliant or ULEF composite wood products are utilized in
construction, then the resulting indoor formaldehyde concentrations should be determined
in the design phase using the specific amounts of each type of composite wood product,
the specific formaldehyde emission rates, and the volume and outdoor air ventilation
rates of the indoor spaces, and all feasible mitigation measures employed to reduce this
impact (e.g. use less formaldehyde containing composite wood products and/or
incorporate mechanical systems capable of higher outdoor air ventilation rates). See the
procedure described earlier (i.e. Pre-Construction Building Material/Furnishing
Formaldehyde Emissions Assessment) to insure that the materials selected achieve

acceptable cancer risks from material off gassing of formaldehyde.
Alternatively, and perhaps a simpler approach, is to use only composite wood products

(e.g. hardwood plywood, medium density fiberboard, particleboard) for all interior finish

systems that are made with CARB approved no-added formaldehyde (NAF) resins.
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1990.
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Compounds", Indoor Air , Vol 4, pp 497-512, 1991.
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F.J. Offermann and S. A. Loiselle, "Performance of an Air-Cleaning System in an
Archival Book Storage Facility," [40'92, ASHRAE, Atlanta, GA, 1992.
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L.E. Alevantis, Liu, L.E., Hayward, S.B., Offermann, F.J., Shah, S.B., Leiserson, K.
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F.J. Offermann, M. A. Waz, A.T. Hodgson, and H.M. Ammann, "Chemical Emissions
from a Hospital Operating Room Air Filter," [40Q'96, Paths to Better Building
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F.J. Offermann, "Professional Malpractice and the Sick Building Investigator," 14096,
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F.J. Offermann, “Ventilation and IAQ in New Homes With and Without Mechanical
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F.J. Offermann, “ASHRAE 62.2 Intermittent Residential Ventilation: What’s It Good
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Exposures”, Building and Environment, Vol. 93, Part 1, 101-105, November, 2015.

F. J. Offermann, “Formaldehyde Emission Rates From Lumber Liquidators Laminate
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F.J.Offermann, R.G.Sextro, W.J.Fisk, W.W. Nazaroff, A.V.Nero, K.L.Revzan, and
J.Yater, "Control of Respirable Particles and Radon Progeny with Portable Air Cleaners,"
Lawrence Berkeley Laboratory, Berkeley, CA, Report LBL-16659, 1984.

W.J.Fisk, R.K.Spencer, D.T.Grimsrud, F.J.Offermann, B.Pedersen, and R.G.Sextro,
"Indoor Air Quality Control Techniques: A Critical Review," Lawrence Berkeley
Laboratory, Berkeley, CA, Report LBL-16493, 1984.
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A.T.Hodgson and F.J.Offermann, "Examination of a Sick Office Building," Lawrence
Berkeley Laboratory, Berkeley, CA, an informal field study, 1984.
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K.Sexton, S.Hayward, F.Offermann, R.Sextro, and L.Weber, "Characterization of
Particulate and Organic Emissions from Major Indoor Sources, Proceedings of the Third
International Conference on Indoor Air Quality and Climate, Stockholm, Sweden, August
20-24, 1984.
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R&D Report, 1986.
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Analysis, and Data Validation of Indoor Concentrations of Polycyclic Aromatic
Hydrocarbons", Final Report, Contract No. A732-106, California Air Resources Board,
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A.T. Hodgson, J.M. Daisey, and F.J. Offermann "Development of an Indoor Sampling
and Analytical Method for Particulate Polycyclic Aromatic Hydrocarbons", Proceedings
of the 5th International Conference on Indoor Air Quality and Climate, Indoor Air '90,
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Standard Method of Measuring Air Change Effectiveness”, Final Report of ASHRAE
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S.E. Guffey, F.J. Offermann et. al., “Proceedings of the Workshop on Ventilation
Engineering Controls for Environmental Tobacco smoke in the Hospitality Industry”,
U.S. Department of Labor Occupational Safety and Health Administration and ACGIH,
1998.

F.J. Offermann, R.J. Fiskum, D. Kosar, and D. Mudaari, “A Practical Guide to
Ventilation Practices & Systems for Existing Buildings”, Heating/Piping/Air
Conditioning Engineering supplement to April/May 1999 issue.

F.J. Offermann, P. Pasanen, “Workshop 18: Criteria for Cleaning of Air Handling
Systems”, Healthy Buildings 2000, Espoo, Finland, August 2000.

F.J. Offermann, Session Summaries:  Building Investigations, and Design &
Construction, Healthy Buildings 2000, Espoo, Finland, August 2000.

F.J. Offermann, “The IAQ Top 10”, Engineered Systems, November, 2008.

L. Kincaid and F.J. Offermann, “Unintended Consequences: Formaldehyde Exposures in
Green Homes, AIHA Synergist, February, 2010.

F.J. Offermann, “ IAQ in Air Tight Homes”, ASHRAE Journal, November, 2010.

F.J. Offermann, “The Hazards of E-Cigarettes”, ASHRAE Journal, June, 2014.

PRESENTATIONS :

"Low-Infiltration Housing in Rochester, New York: A Study of Air Exchange Rates and
Indoor Air Quality," Presented at the International Symposium on Indoor Air Pollution,
Health and Energy Conservation, Amherst, MA, October 13-16,1981.
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"Ventilation Efficiencies of Wall- or Window-Mounted Residential Air-to-Air Heat
Exchangers," Presented at the American Society of Heating, Refrigeration, and Air
Conditioning Engineers Summer Meeting, Washington, DC, June, 1983.

"Controlling Indoor Air Pollution from Tobacco Smoke: Models and Measurements,"
Presented at the Third International Conference on Indoor Air Quality and Climate,
Stockholm, Sweden, August 20-24, 1984.

"Indoor Air Pollution: An Emerging Environmental Problem", Presented to the
Association of Environmental Professionals, Bar Area/Coastal Region 1, Berkeley, CA,
May 29, 1986.

"Ventilation Measurement Techniques," Presented at the Workshop on Sampling and
Analytical Techniques, Georgia Institute of Technology, Atlanta, Georgia, September 26,
1986 and September 25, 1987.

"Buildings That Make You Sick: Indoor Air Pollution", Presented to the Sacramento
Association of Professional Energy Managers, Sacramento, CA, November 18, 1986.

"Ventilation Effectiveness and Indoor Air Quality", Presented to the American Society of
Heating, Refrigeration, and Air Conditioning Engineers Northern Nevada Chapter, Reno,
NV, February 18, 1987, Golden Gate Chapter, San Francisco, CA, October 1, 1987, and
the San Jose Chapter, San Jose, CA, June 9, 1987.

"Tracer Gas Techniques for Studying Ventilation," Presented at the Indoor Air Quality
Symposium, Georgia Tech Research Institute, Atlanta, GA, September 22-24, 1987.

"Indoor Air Quality Control: What Works, What Doesn't," Presented to the Sacramento
Association of Professional Energy Managers, Sacramento, CA, November 17, 1987.

"Ventilation Effectiveness and ADPI Measurements of a Forced Air Heating System,"
Presented at the American Society of Heating, Refrigeration, and Air Conditioning
Engineers Winter Meeting, Dallas, Texas, January 31, 1988.

"Indoor Air Quality, Ventilation, and Energy in Commercial Buildings", Presented at the
Building Owners &Managers Association of Sacramento, Sacramento, CA, July 21,
1988.

"Controlling Indoor Air Quality: The New ASHRAE Ventilation Standards and How to
Evaluate Indoor Air Quality", Presented at a conference "Improving Energy Efficiency
and Indoor Air Quality in Commercial Buildings," National Energy Management
Institute, Reno, Nevada, November 4, 1988.

"A Study of Diesel Fume Entrainment Into an Office Building," Presented at Indoor Air

'89: The Human Equation: Health and Comfort, American Society of Heating,
Refrigeration, and Air Conditioning Engineers, San Diego, CA, April 17-20, 1989.
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"Indoor Air Quality in Commercial Office Buildings," Presented at the Renewable
Energy Technologies Symposium and International Exposition, Santa Clara, CA June 20,
1989.

"Building Ventilation and Indoor Air Quality", Presented to the San Joaquin Chapter of
the American Society of Heating, Refrigeration, and Air Conditioning Engineers,
September 7, 1989.

"How to Meet New Ventilation Standards: Indoor Air Quality and Energy Efficiency," a
workshop presented by the Association of Energy Engineers; Chicago, IL, March 20-21,
1989; Atlanta, GA, May 25-26, 1989; San Francisco, CA, October 19-20, 1989; Orlando,
FL, December 11-12, 1989; Houston, TX, January 29-30, 1990; Washington D.C.,
February 26-27, 1990; Anchorage, Alaska, March 23, 1990; Las Vegas, NV, April 23-24,
1990; Atlantic City, NJ, September 27-28, 1991; Anaheim, CA, November 19-20, 1991;
Orlando, FL, February 28 - March 1, 1991; Washington, DC, March 20-21, 1991;
Chicago, IL, May 16-17, 1991; Lake Tahoe, NV, August 15-16, 1991; Atlantic City, NJ,
November 18-19, 1991; San Jose, CA, March 23-24, 1992.

"Indoor Air Quality," a seminar presented by the Anchorage, Alaska Chapter of the
American Society of Heating, Refrigeration, and Air Conditioning Engineers, March 23,
1990.

"Ventilation and Indoor Air Quality", Presented at the 1990 HVAC & Building Systems
Congress, Santa, Clara, CA, March 29, 1990.

"Ventilation Standards for Office Buildings", Presented to the South Bay Property
Managers Association, Santa Clara, May 9, 1990.

"Indoor Air Quality", Presented at the Responsive Energy Technologies Symposium &
International Exposition (RETSIE), Santa Clara, CA, June 20, 1990.

"Indoor Air Quality - Management and Control Strategies", Presented at the Association
of Energy Engineers, San Francisco Bay Area Chapter Meeting, Berkeley, CA,
September 25, 1990.

"Diagnosing Indoor Air Contaminant and Odor Problems", Presented at the ASHRAE
Annual Meeting, New York City, NY, January 23, 1991.

"Diagnosing and Treating the Sick Building Syndrome", Presented at the Energy 2001,
Oklahoma, OK, March 19, 1991.

"Diagnosing and Mitigating Indoor Air Quality Problems" a workshop presented by the
Association of Energy Engineers, Chicago, IL, October 29-30, 1990; New York, NY,
January 24-25, 1991; Anaheim, April 25-26, 1991; Boston, MA, June 10-11, 1991;
Atlanta, GA, October 24-25, 1991; Chicago, IL, October 3-4, 1991; Las Vegas, NV,
December 16-17, 1991; Anaheim, CA, January 30-31, 1992; Atlanta, GA, March 5-6,
1992; Washington, DC, May 7-8, 1992; Chicago, IL, August 19-20, 1992; Las Vegas,
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NV, October 1-2, 1992; New York City, NY, October 26-27, 1992, Las Vegas, NV,
March 18-19, 1993; Lake Tahoe, CA, July 14-15, 1994; Las Vegas, NV, April 3-4, 1995;
Lake Tahoe, CA, July 11-12, 1996; Miami, Fl, December 9-10, 1996.

"Sick Building Syndrome and the Ventilation Engineer", Presented to the San Jose
Engineers Club, May, 21, 1991.

"Duct Cleaning: Who Needs It ? How Is It Done ? What Are The Costs ?" What Are the
Risks ?, Moderator of Forum at the ASHRAE Annual Meeting, Indianapolis ID, June 23,
1991.

"Operating Healthy Buildings", Association of Plant Engineers, Oakland, CA, November
14, 1991.

"Duct Cleaning Perspectives", Moderator of Seminar at the ASHRAE Semi-Annual
Meeting, Indianapolis, IN, June 24, 1991.

"Duct Cleaning: The Role of the Environmental Hygienist," ASHRAE Annual Meeting,
Anaheim, CA, January 29, 1992.

"Emerging [AQ Issues", Fifth National Conference on Indoor Air Pollution, University of
Tulsa, Tulsa, OK, April 13-14, 1992.

"International Symposium on Room Air Convection and Ventilation Effectiveness",
Member of Scientific Advisory Board, University of Tokyo, July 22-24, 1992.

"Guidelines for Contaminant Control During Construction and Renovation Projects in
Office Buildings," Seminar paper at the ASHRAE Annual Meeting, Chicago, IL, January
26, 1993.

"Outside Air Economizers: IAQ Friend or Foe", Moderator of Forum at the ASHRAE
Annual Meeting, Chicago, IL, January 26, 1993.

"Orientation to Indoor Air Quality," an EPA two and one half day comprehensive indoor
air quality introductory workshop for public officials and building property managers;
Sacramento, September 28-30, 1992; San Francisco, February 23-24, 1993; Los Angeles,
March 16-18, 1993; Burbank, June 23, 1993; Hawaii, August 24-25, 1993; Las Vegas,
August 30, 1993; San Diego, September 13-14, 1993; Phoenix, October 18-19, 1993;
Reno, November 14-16, 1995; Fullerton, December 3-4, 1996; Fresno, May 13-14, 1997.

"Building Air Quality: A Guide for Building Owners and Facility Managers," an EPA
one half day indoor air quality introductory workshop for building owners and facility

managers. Presented throughout Region IX 1993-1995.

“Techniques for Airborne Disease Control”, EPRI Healthcare Initiative Symposium; San
Francisco, CA; June 7, 1994.
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“Diagnosing and Mitigating Indoor Air Quality Problems”, CIHC Conference; San
Francisco, September 29, 1994.

“Indoor Air Quality: Tools for Schools,” an EPA one day air quality management
workshop for school officials, teachers, and maintenance personnel; San Francisco,
October 18-20, 1994; Cerritos, December 5, 1996; Fresno, February 26, 1997; San Jose,
March 27, 1997; Riverside, March 5, 1997; San Diego, March 6, 1997; Fullerton,
November 13, 1997; Santa Rosa, February 1998; Cerritos, February 26, 1998; Santa
Rosa, March 2, 1998.

ASHRAE 62 Standard “Ventilation for Acceptable TIAQ”, ASCR Convention; San
Francisco, CA, March 16, 1995.

“New Developments in Indoor Air Quality: Protocol for Diagnosing IAQ Problems”,
AIHA-NC; March 25, 1995.

"Experimental Validation of ASHRAE SPC 129, Standard Method of Measuring Air
Change Effectiveness", 16th AIVC Conference, Palm Springs, USA, September 19-22,
1995.

“Diagnostic Protocols for Building TAQ Assessment”, American Society of Safety
Engineers Seminar: ‘Indoor Air Quality — The Next Door’; San Jose Chapter, September
27, 1995; Oakland Chapter, 9, 1997.

“Diagnostic Protocols for Building IAQ Assessment”, Local 39; Oakland, CA, October 3,
1995.

“Diagnostic Protocols for Solving IAQ Problems”, CSU-PPD Conference; October 24,
1995.

“Demonstrating Compliance with ASHRAE 62-1989 Ventilation Requirements”, AIHA;
October 25, 1995.

“IAQ Diagnostics: Hands on Assessment of Building Ventilation and Pollutant
Transport”, EPA Region [X; Phoenix, AZ, March 12, 1996; San Francisco, CA, April 9,
1996; Burbank, CA, April 12, 1996.

“Experimental Validation of ASHRAE 129P: Standard Method of Measuring Air Change
Effectiveness”, Room Vent ‘96 / International Symposium on Room Air Convection and

Ventilation Effectiveness"; Yokohama, Japan, July 16-19, 1996.

“IAQ Diagnostic Methodologies and RFP Development”, CCEHSA 1996 Annual
Conference, Humboldt State University, Arcata, CA, August 2, 1996.

“The Practical Side of Indoor Air Quality Assessments”, California Industrial Hygiene
Conference ‘96, San Diego, CA, September 2, 1996.
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“ASHRAE Standard 62: Improving Indoor Environments”, Pacific Gas and Electric
Energy Center, San Francisco, CA, October 29, 1996.

“Operating and Maintaining Healthy Buildings”, April 3-4, 1996, San Jose, CA; July 30,
1997, Monterey, CA.

“TAQ Primer”, Local 39, April 16, 1997; Amdahl Corporation, June 9, 1997; State
Compensation Insurance Fund’s Safety & Health Services Department, November 21,

1996.

“Tracer Gas Techniques for Measuring Building Air Flow Rates”, ASHRAE,
Philadelphia, PA, January 26, 1997.

“How to Diagnose and Mitigate Indoor Air Quality Problems”; Women in Waste; March
19, 1997.

“Environmental Engineer: What Is 1t?””, Monte Vista High School Career Day; April 10,
1997.

“Indoor Environment Controls: What’s Hot and What’s Not”, Shaklee Corporation; San
Francisco, CA, July 15, 1997.

“Measurement of Ventilation System Performance Parameters in the US EPA BASE
Study”, Healthy Buildings/IAQ’97, Washington, DC, September 29, 1997.

“Operations and Maintenance for Healthy and Comfortable Indoor Environments”,
PASMA; October 7, 1997.

“Designing for Healthy and Comfortable Indoor Environments”, Construction
Specification Institute, Santa Rosa, CA, November 6, 1997.

“Ventilation System Design for Good IAQ”, University of Tulsa 10"™ Annual Conference,
San Francisco, CA, February 25, 1998.

“The Building Shell”, Tools For Building Green Conference and Trade Show, Alameda
County Waste Management Authority and Recycling Board, Oakland, CA, February 28,
1998.

“Identifying Fungal Contamination Problems In Buildings”, The City of Oakland
Municipal Employees, Oakland, CA, March 26, 1998.

“Managing Indoor Air Quality in Schools: Staying Out of Trouble”, CASBO,
Sacramento, CA, April 20, 1998.

“Indoor Air Quality”, CSOOC Spring Conference, Visalia, CA, April 30, 1998.

“Particulate and Gas Phase Air Filtration”, ACGIH/OSHA, Ft. Mitchell, KY, June 1998.
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“Building Air Quality Facts and Myths”, The City of Oakland / Alameda County Safety
Seminar, Oakland, CA, June 12, 1998.

“Building Engineering and Moisture”, Building Contamination Workshop, University of
California Berkeley, Continuing Education in Engineering and Environmental
Management, San Francisco, CA, October 21-22, 1999.

“Identifying and Mitigating Mold Contamination in Buildings”, Western Construction
Consultants Association, Oakland, CA, March 15, 2000; AIG Construction Defect
Seminar, Walnut Creek, CA, May 2, 2001; City of Oakland Public Works Agency,
Oakland, CA, July 24, 2001; Executive Council of Homeowners, Alamo, CA, August 3,
2001.

“Using the EPA BASE Study for IAQ Investigation / Communication”, Joint
Professional Symposium 2000, American Industrial Hygiene Association, Orange County
& Southern California Sections, Long Beach, October 19, 2000.

“Ventilation,” Indoor Air Quality: Risk Reduction in the 21% Century Symposium,
sponsored by the California Environmental Protection Agency/Air Resources Board,
Sacramento, CA, May 3-4, 2000.

“Workshop 18: Criteria for Cleaning of Air Handling Systems”, Healthy Buildings 2000,
Espoo, Finland, August 2000.

“Closing Session Summary: ‘Building Investigations’ and ‘Building Design &
Construction’, Healthy Buildings 2000, Espoo, Finland, August 2000.

“Managing Building Air Quality and Energy Efficiency, Meeting the Standard of Care”,
BOMA, MidAtlantic Environmental Hygiene Resource Center, Seattle, WA, May 23rd,
2000; San Antonio, TX, September 26-27, 2000.

“Diagnostics & Mitigation in Sick Buildings: When Good Buildings Go Bad,” University
of California Berkeley, September 18, 2001.

“Mold Contamination: Recognition and What To Do and Not Do”, Redwood Empire
Remodelers Association; Santa Rosa, CA, April 16, 2002.

“Investigative Tools of the IAQ Trade”, Healthy Indoor Environments 2002; Austin, TX;
April 22, 2002.

“Finding Hidden Mold: Case Studies in IAQ Investigations”, AIHA Northern California
Professionals Symposium; Oakland, CA, May 8, 2002.

“Assessing and Mitigating Fungal Contamination in Buildings”, Cal/OSHA Training;
Oakland, CA, February 14, 2003 and West Covina, CA, February 20-21, 2003.
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“Use of External Containments During Fungal Mitigation”, Invited Speaker, ACGIH
Mold Remediation Symposium, Orlando, FL, November 3-5, 2003.

Building Operator Certification (BOC), 106-IAQ Training Workshops, Northwest Energy
Efficiency Council; Stockton, CA, December 3, 2003; San Francisco, CA, December 9,
2003; Irvine, CA, January 13, 2004; San Diego, January 14, 2004; Irwindale, CA,
January 27, 2004; Downey, CA, January 28, 2004; Santa Monica, CA, March 16, 2004;
Ontario, CA, March 17, 2004; Ontario, CA, November 9, 2004, San Diego, CA,
November 10, 2004; San Francisco, CA, November 17, 2004; San Jose, CA, November
18, 2004; Sacramento, CA, March 15, 2005.

“Mold Remediation: The National QUEST for Uniformity Symposium”, Invited
Speaker, Orlando, Florida, November 3-5, 2003.

“Mold and Moisture Control”, Indoor Air Quality workshop for The Collaborative for
High Performance Schools (CHPS), San Francisco, December 11, 2003.

“Advanced Perspectives In Mold Prevention & Control Symposium”, Invited Speaker,
Las Vegas, Nevada, November 7-9, 2004.

“Building Sciences: Understanding and Controlling Moisture in Buildings”, American
Industrial Hygiene Association, San Francisco, CA, February 14-16, 2005.

“Indoor Air Quality Diagnostics and Healthy Building Design”, University of California
Berkeley, Berkeley, CA, March 2, 2005.

“Improving IAQ = Reduced Tenant Complaints”, Northern California Facilities
Exposition, Santa Clara, CA, September 27, 2007.

“Defining Safe Building Air”, Criteria for Safe Air and Water in Buildings, ASHRAE
Winter Meeting, Chicago, IL, January 27, 2008.

“Update on USGBC LEED and Air Filtration”, Invited Speaker, NAFA 2008
Convention, San Francisco, CA, September 19, 2008.

“Ventilation and Indoor air Quality in New California Homes”, National Center of
Healthy Housing, October 20, 2008.

“Indoor Air Quality in New Homes”, California Energy and Air Quality Conference,
October 29, 2008.

“Mechanical Outdoor air Ventilation Systems and IAQ in New Homes”, ACI Home
Performance Conference, Kansas City, MO, April 29, 2009.

“Ventilation and IAQ in New Homes with and without Mechanical Outdoor Air
Systems”, Healthy Buildings 2009, Syracuse, CA, September 14, 2009.
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“Ten Ways to Improve Your Air Quality”, Northern California Facilities Exposition,
Santa Clara, CA, September 30, 2009.

“New Developments in Ventilation and Indoor Air Quality in Residential Buildings”,
Westcon meeting, Alameda, CA, March 17, 2010.

“Intermittent Residential Mechanical Outdoor Air Ventilation Systems and IAQ”,
ASHRAE SSPC 62.2 Meeting, Austin, TX, April 19, 2010.

“Measured IAQ in Homes”, ACI Home Performance Conference, Austin, TX, April 21,
2010.

“Respiration: IEQ and Ventilation”, AlHce 2010, How IH Can LEED in Green buildings,
Denver, CO, May 23, 2010.

“IAQ Considerations for Net Zero Energy Buildings (NZEB)”, Northern California
Facilities Exposition, Santa Clara, CA, September 22, 2010.

“Energy Conservation and Health in Buildings”, Berkeley High SchoolGreen Career
Week, Berkeley, CA, April 12, 2011.

“What Pollutants are Really There ?”, ACI Home Performance Conference, San
Francisco, CA, March 30, 2011.

“Energy Conservation and Health in Residences Workshop”, Indoor Air 2011, Austin,
TX, June 6, 2011.

“Assessing IAQ and Improving Health in Residences”, US EPA Weatherization Plus
Health, September 7, 2011.

“Ventilation: What a Long Strange Trip It’s Been”, Westcon, May 21, 2014.

“Chemical Emissions from E-Cigarettes: Direct and Indirect Passive Exposures”, Indoor
Air 2014, Hong Kong, July, 2014.

“Infectious Disease Aerosol Exposures With and Without Surge Control Ventilation
System Modifications”, Indoor Air 2014, Hong Kong, July, 2014.

“Chemical Emissions from E-Cigarettes”, IMF Health and Welfare Fair, Washington,
DC, February 18, 2015.

“Chemical Emissions and Health Hazards Associated with E-Cigarettes”, Roswell Park
Cancer Institute, Buffalo, NY, August 15, 2014.

“Formaldehyde Indoor Concentrations, Material Emission Rates, and the CARB ATCM”,

Harris Martin’s Lumber Liquidators Flooring Litigation Conference, WQ Minneapolis
Hotel, May 27, 2015.
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“Chemical Emissions from E-Cigarettes: Direct and Indirect Passive Exposure”, FDA
Public Workshop: Electronic Cigarettes and the Public Health, Hyattsville, MD June 2,
2015.

“Creating Healthy Homes, Schools, and Workplaces”, Chautauqua Institution,
Athenaeum Hotel, August 24, 2015.

“Diagnosing IAQ Problems and Designing Healthy Buildings”, University of California
Berkeley, Berkeley, CA, October 6, 2015.

“Diagnosing Ventilation and IAQ Problems in Commercial Buildings”, BEST Center
Annual Institute, Lawrence Berkeley National Laboratory, January 6, 2016.

“A Review of Studies of Ventilation and Indoor Air Quality in New Homes and Impacts
of Environmental Factors on Formaldehyde Emission Rates From Composite Wood

Products”, AIHce2016, May, 21-26, 2016.

“Admissibility of Scientific Testimony”, Science in the Court, Proposition 65
Clearinghouse Annual Conference, Oakland, CA, September 15, 2016.

“Indoor Air Quality and Ventilation”, ASHRAE Redwood Empire, Napa, CA, December
1, 2016.
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