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Introduction

Ilingworth & Rodkin, Inc., under subcontract to GHD, has prepared this air quality emissions analysis and
health risk assessment that evaluates the impacts associated with the San Francisco Public Utilities
Commission’s (SFPUC’s) Regional Groundwater Storage and Recovery Project (the project), which includes
installation and operation of up to 16 new groundwater production well facilities within the South Westside
Groundwater Basin, consideration of three alternate sites for the well facilities, and a pump station upgrade.
This analysis was prepared following the scope of work submitted to San Francisco Planning Department’s
Environmental Planning Division (EP), dated October 28, 2011, and included in this report as Appendix 1. The
scope of work was developed in consideration of the Bay Area Air Quality Management District (BAAQMD)
CEQA Air Quality Guidelines!. These guidelines include thresholds for construction emissions and community
risk.

Based on a writ mandated by the Alameda Superior Court, these thresholds have currently been set aside and
the BAAQMD has to cease dissemination of them until the BAAQMD complies with CEQA for the adoption
of the thresholds. As a result, the BAAQMD is no longer recommending the 2011 thresholds be used to
measure a project’s significant air quality impacts. Instead, the BAAQMD suggests that lead agencies use the
1999 CEQA thresholds to make determinations regarding the significance of an individual project’s air quality
impacts. However, the Planning Department has determined that Appendix D of the 2011 BAAQMD CEQA
Air Quality Guidelines, in combination with BAAQMD’s Revised Draft Options and Justification Report,
provide substantial evidence to support the BAAQMD recommended thresholds and, therefore, has determined
they are appropriate for use in CEQA analyses?.

In accordance with the 2011 BAAQMD CEQA Air Quality Guidelines and thresholds, this air quality technical
report addresses the significance of:

¢  Construction-period emissions; and

e  Construction-period health risk, including cumulative risk.

Operational emissions from the Project are considered to be negligible, since there would be no direct emissions
expected from the facilities and maintenance or worker travel would be infrequent. Worker maintenance trips
would produce very small emissions. Indirect emissions from use of electricity for the pumps would decrease,
because existing Partner Agency wells would pump less over the long-term, and new wells would use green
electricity from the SFPUC Power Enterprise.

Project Description

The proposed project would increase water supply reliability during dry years or in emergencies, by increasing
water storage in the Westside Groundwater Basin during wet and normal years for subsequent recapture during
dry years. The proposed Project is located in San Mateo County and is sponsored by the SFPUC in
coordination with its partner agencies, which include the cities of Daly City and San Bruno, and the California
Water Company (Cal Water) in its South San Francisco service area (collectively referred to as Partner
Agencies).

The SFPUC currently supplies surface water to the Partner Agencies from its regional water system. The
Partner Agencies supply potable water to their retail customers through a combination of groundwater from the
South Westside Groundwater Basin and purchase of SFPUC surface water. The proposed project would
provide supplemental SFPUC surface water to the Partner Agencies during normal and wet years. During these

IBAAQMD. CEQA Air Quality Guidelines. May, 2011.

2BAAQMD. Revised Draft Options and Justification Report California Environmental Quality Act Thresholds of Significance.
October, 2009.
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years, the Partner Agencies would reduce their groundwater pumping by a comparable amount to increase the
amount of groundwater in storage through natural (in-lieu) recharge. During normal and wet years, the volume
of groundwater in the South Westside Groundwater Basin would increase due to natural recharge and reduced
groundwater pumping by the Partner Agencies. During dry years, the Partner Agencies and the SFPUC would
pump the stored groundwater using 16 new well facilities, as needed to supplement other supplies. This new
dry-year water supply would be blended with water from the SFPUC regional water system, and would thereby
increase the available water supply to all regional water system customers.

The proposed project consists of the construction and operation of up to 16 new well facilities within the South
Westside Groundwater Basin and an upgrade to the existing Westlake Pump Station. The EIR includes the
evaluation of three additional well facilities (19 wells in total) in the instance where one of the 16 preferred well
facilities cannot be successfully constructed or operated. The calculation of emissions is presented for both the
preferred 16 well sites and an “alternate scenario” of 16 well sites that include the three alternate sites.

Each well facility would contain a well pump station, distribution piping, and utility connections. Most well
facilities would also have disinfection units designed to eliminate bacteria in the groundwater using chlorine and
ammonia. At certain sites, additional treatment (i.e., pH adjustment, fluoridation, and/or iron/manganese
removal) has been incorporated into the design of the facility to meet both regulatory and water quality targets in
the finished water for all agencies.

Site-specific well facility characteristics for the 19 potential well facility sites are listed in Appendix 7. These
characteristics include the proposed well facility (i.e., building) type, pump type and pumping capacity, water
distribution system connection point and alternate connection point (if any), groundwater disinfection location,
and the method that would be used to achieve water quality goals. Water treatment may occur at the well site or
at off-site treatment areas. For the purpose of calculating emissions, the connection point is assumed to be the
one which would require a longer pipeline for connection, as this would represent the maximum emissions.

Groundwater from Sites 2, 3, and 4 would be conveyed to the Westlake Pump Station for treatment prior to
addition to the Daly City distribution system. Sites 5, 6, and 7 include two treatment options: Consolidated
Treatment at Site 6 and On-site Treatment. Under the consolidated treatment option, groundwater from Sites 5
and 7 would be conveyed to Site 6 for treatment before addition to the SFPUC regional water system. The
consolidated treatment option requires pipelines to convey water from Sites 5 and 7 to Site 6. Under the on-site
treatment option, groundwater would be treated at each of the sites, and water treated on-site would be added
directly to the SFPUC regional water system. For the purpose of calculating emissions, only the On-site
Treatment option is evaluated for criteria air pollutants, because construction of three separate buildings with
treatment systems would generate more emissions than the Consolidated Treatment at Site 6 option which only
has one building at Site 6. However, both options are evaluated for health risk impacts.

The proposed well facilities have been designed and sited so that wells are close to treatment systems and close
to existing distribution systems (the SFPUC regional water system and the local distribution systems of the
Partner Agencies), resulting in a more energy efficient system. Of the 16 well facility sites evaluated for the
Project, four well facilities would connect to Daly City’s distribution system; three to San Bruno’s distribution
system; two to Cal Water’s distribution system; and seven to the SFPUC regional water system.

Well facility types would be either a:

e Well with a fenced enclosure which would include fencing, the wellhead, pump, piping and
associated electrical controls; or

e Well with a building which would house the wellhead, pump, piping, treatment system, and
associated electrical controls.
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Where a building is proposed, the building size would vary between 20 feet x 35 feet to 23 feet by 103 feet. For
the purpose of calculating emissions, all buildings were assumed to be the largest building size.

Each site would require underground piping to connect the new well to the local water distribution system or to
the SFPUC regional water system, or to connect the well to a neighboring facility for treatment. Underground
piping would connect well facilities to the local storm drain system and/or the sanitary sewer system to allow
discharge of overboard well water, chloraminated water, or filter backwash. The total pipe length required for
all 19 well facility sites, including either of the distribution system connections (whichever one is longer), would
be approximately 19,000 feet of 6-inch and 8-inch pipe.

Project Construction Schedule

The SFPUC proposes to construct the project starting in June 2014, with completion targeted for May 2016 (an
additional three months is provided in the event of a schedule delay, however construction would occur over 21
months as indicated in Table 1). Construction would occur in clusters of four well facilities, plus an alternate
site, grouped together as shown in Table 1. Within each construction cluster, well construction would occur
during the first month, followed by approximately three months of construction at the sites without a building or
approximately 16 months of construction for sites with a building.

TABLE 1

Facility Construction Clusters and Construction Sequencing

Facility Sites Well Drilling Well Facilities
Estimated Estimated Estimated Estimated
Construction | Construction Construction Construction
Start date Finish date Start date Finish date

Construction Cluster A

Sites 1, 3,4, 7 June 2014 July 2014 July 2014 October 2015

Construction Cluster B

Sites 12, 14, 15, 16, 19 August 2014 September 2014 | September 2014 | December 2015

(Alternate)

Construction Cluster C

Sites 9, 11, 18 (Alternate) | October 2014 November 2014 | November 2014 | February 2016

Sites 10, 13 No well No well drilling | November 2014 | February 2016
drilling needed | needed

Construction Cluster D

Sites 2, 5, 6, 8, Westlake No well No well drilling | June 2014 September 2015

Pump Station drilling needed | needed

Site 17 (Alternate) July 2014 August 2014 August 2014 November 2015

Project Construction Methods
Wells

To install a production well on a site with no existing test well, the site would first be cleared of vegetation, if
present, which would be temporarily stockpiled on-site. Then an area would be graded (as needed) and covered
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with gravel base rock, to create a level pad for supporting the drill rig and other equipment. A 30-inch steel
conductor casing would be installed to a depth of 50 feet and cemented in place. A minimum 22-inch diameter
production borehole would be drilled to a depth of approximately 500 to 750 feet, the approximate depth of the
aquifer that is proposed for production. Drilling and other drilling related activities (e.g., equipment and
material delivery to support drilling) would extend for about a week both during the day and night. The well
casing, consisting of a 12-inch diameter stainless steel well casing and well screen would be installed in the
borehole. A 2-inch diameter steel pipe would be welded to the well casing and installed to a depth of
approximately 350 to 400 feet. Finally, an impervious seal consisting of sand/cement grout would be placed in
the well annular space above the filter pack.

Various well pumping tests would be performed after final well development. These tests would include: (a)
pumping for durations of two hours each at different discharge rates ("'step-drawdown test"); and (b) continuous
pumping for 12 to 48 hours at the final design capacity of the well ("constant-discharge aquifer test").

After construction is complete, well sites would be restored to their general pre-construction conditions, and all
disturbed areas would be hydroseeded and receive erosion control measures as necessary.

Well Facilities

Construction of facilities at the well sites may require additional site clearing and grubbing beyond that
conducted for the well drilling. Most of the proposed facility sites are located within developed urban areas,
many on existing rights-of-way where large SFPUC transmission pipes have previously been installed.
Accordingly, large portions of many of the sites have already been disturbed. Site excavation and grading
would be minor, with grading to a maximum depth of five feet for the building foundation (if the well facility is
intended to have a building) and utilities underneath the building. After the foundation and utilities connections
are constructed, the remainder of the building would be constructed and the well pump and other equipment
installed, as needed.

Water Distribution and Utility Pipeline Installation

New pipelines would be installed below ground using standard open-trench construction methods. Open-trench
construction involves the following steps:

1. vegetation removal and grading or pavement cutting depending on the location,
2. trench excavation and shoring to stabilize the sides of the trench if necessary,
3. pipeline installation,
4. trench backfilling and compacting, and
5. surface restoration.

Project Operation

The SFPUC and Partner Agencies would operate 16 new well facilities with an annual average pumping
capacity of 7.2 million gallons per day (equivalent to 8,100 acre-feet per year) to provide a supplemental dry-
year water supply. During dry-year conditions, Partner Agencies would also pump from their own existing wells
up to annual average rates consistent with the pumping limitations expressed in the project’s Operating
Agreement. During wet or normal years, weekly or monthly exercising of the production wells for one- to four-
hour periods would be required to ensure that the facilities remain operational. Operators may fine-tune the
exercise schedule according to the characteristics of individual wells.

The well facilities would be powered by electricity. All well facilities would have provisions for a drive-up
portable generator connection, so that in the event of a power failure the well pumps could continue to run in a
dry year or be used as a temporary alternate water supply (in a normal or wet year). The portable diesel
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generators would be trailer-mounted models with built-in sound reduction and spill containment features.
SFPUC or the Partner Agencies would utilize existing generators and would not acquire new generators for this
project.

Operation and maintenance activities would result in less than one vehicle trip to each site per day during a dry
year and less than one vehicle trip per week during a wet or normal year. As a result, vehicle emissions
associated with operation of the project would be negligible.

Project Setting

Appendix 2 includes aerial maps that show each facility site (including the planned construction footprint) and
sensitive receptors located within 1,000 feet of each facility site. Also shown on those maps are cumulative
sources of toxic air contaminants (TACs). These sources include freeways, highways, high volume roadways,
and stationary sources listed by BAAQMD. Sensitive receptor locations include residential dwellings, schools,
daycare facilities, senior care facilities, and medical facilities, as defined in the BAAQMD CEQA Air Quality
Guidelines.

Project Significance Thresholds

Table 2 summarizes the air quality thresholds of significance used in this analysis. These thresholds are based
on an evaluation by EP of thresholds identified by BAAQMD in May 20113,

TABLE 2
Air Quality Significance Thresholds
Construction Thresholds Operational Thresholds

Pollutant Average Daily Emissions | Average Daily | Annual Average

(Ibs./day) Emissions Emissions

(Ibs./day) (tons/year)

Criteria Air Pollutants
ROG 54 54 10
NOy 54 54 10
PMy, 82 82 15
PM, 5 54 54 10

9.0 ppm (8-hour average) or 20.0 ppm (1-

CcO Not Applicable hour average)

Construction Dust Ordinance
Fugitive Dust or other Best Management Not Applicable
Practices

Health Risks and Hazards for New Sources

Excess Cancer Risk 10 per one million 10 per one million
Chronic or Acute Hazard Index 1.0 1.0
Incremental annual average PM, 5 0.3 pg/m’ 0.3 ug/m’

SBAAQMD. California Environmental Quality Act Guidelines. May, 2011.
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TABLE 2
Air Quality Significance Thresholds

Construction Thresholds Operational Thresholds
Pollutant Average Daily Emissions | Average Daily | Annual Average
(Ibs./day) Emissions Emissions
(Ibs./day) (tons/year)

Health Risks and Hazards for Sensitive Receptors (Cumulative from all sources within 1,000 foot zone of
influence) and Cumulative Thresholds for New Sources

Excess Cancer Risk 100 per one million
Chronic Hazard Index 10.0
Annual Average PM, 5 0.8 pg/m’

Note: ROG = reactive organic gases, NOx = nitrogen oxides, PM;, = course particulate matter or particulates with an
aerodynamic diameter of 10 micrometers (um) or less, and PM, 5 = fine particulate matter or particulates with an aerodynamic
diameter of 2.5um or less.

Project Emissions Modeling

On-site construction-period air pollutants were modeled using the latest version of the California Emissions
Estimator Model, CalEEMod (Version 2011.1.1). The mobile emissions during construction, which include
haul truck trips, vendor or delivery truck trips, and worker trips, were computed using the EMFAC2011 model
developed by the California Air Resources Board (CARB). Both models also provide greenhouse gas
emissions that were utilized as part of the project environmental impact analysis. The on-site modeling was
based on the construction equipment inventories and schedule provided by SFPUC. A production well would
be installed at each site, except for the Westlake Pump Station and Sites 2, 5, 6, 8, 10, and 13 where test wells
currently exist. Either a well facility building or a fenced enclosure would be constructed at each site. In
addition, pipelines would be installed to connect the well facilities to the existing distribution system. Interior
upgrades at the Westlake Pump Station were not modeled because there would be very little use of diesel-
powered equipment, so health risk impacts would be negligible. Emissions associated with each component of
the construction activities were computed as follows:

e  Well Drilling/Well Construction anticipated to last 30 working days
¢  Construction of Well Facility Building anticipated to last 240 working days

e Construction of Fenced Enclosure (for sites that would not have buildings) anticipated to last 40
working days

¢ Construction of pipeline anticipated to be constructed at a rate of 120 feet per day

For sites with well facility buildings, the largest building construction scenario was assumed and applied to each
site on which a building is proposed, because this phase of construction would have the highest emissions. For
Sites 5, 6 and 7, a well facility building was assumed at each site, because this configuration would have the
highest emissions. Pipeline construction was based on an assumption that 120 feet of pipeline could be
constructed in an average work day, because the majority of the pipeline is in soil where minimal obstructions
are anticipated.

Model input assumptions are based on the type and quantity of equipment, projected average daily usage (in
hours) and size (in terms of horsepower). Where horsepower was unknown, the CalEEMod default value for
that type of equipment was assumed. CalEEMod only computes annual emissions in tons per year or maximum
daily emissions in pounds per day. Since some of the construction phases would have relatively low emissions,
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predicting annual emissions was found to be problematic, because CalEEMod only predicts emission in tons
with accuracy to one significant decimal point. For PM, s emissions, which are used for the health risk analysis,
this would introduce a large error in the predicted emissions. To avoid this type of error, average daily
emissions for an entire construction phase (e.g., Construction of Well Facility Building) were predicted by
inputting the usage of each piece of construction equipment with average hours per day based on the entire
construction duration. For example, a grader would be operated for approximately 4 hours on one day during
the Site Preparation sub-phase of Production Well Installation, but was modeled as operating for 0.1 hours per
Phase Day (4 hours divided by 30 days) to account for the average amount of time it would be operated over the
course of the entire 30-day phase. As a result, average daily construction period emissions from the off-road
equipment operating at each site were computed in terms of pounds per day.

Construction equipment assumptions in CalEEMod were adjusted to account for the CARB overestimation of
emissions, because the model is based on older load factor assumptions. CARB adjusted construction fleet
emissions by reducing the load factors used in their OFFROAD model by 33 percent. Since CalEEMod is also
based on the same OFFROAD model, the load factors in the model for this project were also reduced by 33
percent.

Mobile-source emissions were computed using the CARB EMFAC2011 model that computes emissions from
on-road vehicles. The emissions from haul truck tips were assumed to be all heavy heavy-duty trucks. Vendor
and delivery truck trips were computed assuming a mix of 50 percent heavy-duty trucks and 50 percent
medium-duty trucks. Worker trips were assumed to be 50 percent light-duty automobiles and 50 percent light-
duty trucks. Vehicle trips were assumed to be the default trip lengths used in CalEEMod, which are 12.4 miles
for worker trips, 7.3 miles for vendor truck trips and 20 miles for heavy-duty and heavy heavy-duty truck trips.
Emissions for 10 minutes of idling were applied to each haul truck roundtrip, which would include 5 minutes
for each trip.

Table 3 shows criteria air pollutant emissions associated with construction of each site. It is possible that
alternate sites (Sites 17, 18 and 19) may need to be constructed. As an “alternate scenario”, it is assumed that
Site 1 through 19 plus the Westlake Pump Station modification would be developed, because these sites would
represent the construction of all 19 possible sites. This would result in the maximum emissions.

The emissions are reported as total emissions for each site in pounds and average daily emissions are computed
for the entire project construction period, assumed to be 420 days. Construction days were calculated based on
20 construction days over 21 months. Average daily emissions are compared against the daily criteria air
pollutant emission significance thresholds and found to be below the significance thresholds, both for Sites 1-16
and the alternate scenario. However, NO, emissions would exceed the significance thresholds under the
Alternate Scenario where all 19 sites plus the Westlake Pump Station modification are constructed. Detailed
emissions computations and assumptions along with CalEEMod modeling output are contained in Appendix 3.

Note that the computed emissions do not include fugitive dust, which is treated separately under the BAAQMD
CEQA Air Quality Guidelines. Application of Best Management Practices for minimizing dust emissions that
are identified in the BAAQMD CEQA Air Quality Guidelines would minimize those impacts to a less than
significant level.

Mitigation of Project Construction NOy Emissions for Construction of Alternate Sites

If one to three wells at Sites 1-16 are constructed but found to be unusable for any reason, and one to three wells
are therefore constructed at alternate sites, the SFPUC shall reduce modeled NO, emissions by 20% at the
alternate sites. To meet this performance standard, the SFPUC shall develop and implement a plan
demonstrating that the off-road equipment (i.e., equipment rated at more than 50 horsepower that is owned or
leased by the contractor or subcontractors) to be used in constructing the wells and facilities at the alternate sites
would achieve a fleet-wide average 20-percent NO, reduction compared to the most recent CARB fleet average.
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Acceptable options for reducing emissions include the use of late model engines (i.e., meeting U.S. EPA Tier 3
standards or later), low emission diesel products, alternative fuels that have lower NO, emissions, engine retrofit
technology, after-treatment products, add-on devices, and/or other options that may become available.

Construction NOx emissions for construction of all sites were recomputed assuming that all on-site off-road
construction equipment used in constructing the wells and facilities at the alternate sites would have emissions
that are 20 percent lower than the current fleet-wide average assumed in the CalEEMod model. With this
mitigation measure, construction of all 19 sites plus the Westlake Pump Station modifications would result in
daily NO, emissions of 53.7 pounds per day on average over the 420-day construction period, which is below
the threshold of 54 pounds per day.

TABLE 3
Estimated Criteria Air Pollutant Construction Emissions (in pounds)
Facility Site ROG NOy PMy, PM; 5
Site 1 205 1,511 81 73
Site 2 15 107 7 6
Site 3 57 419 22 20
Site 4 62 434 23 21
Westlake Pump Station 5 26 4 1
Site 5 (On-site Treatment) 176 1,291 77 66
Site 6 (On-site Treatment) 172 1,266 76 65
Site 7 (On-site Treatment) 220 1,593 88 79
Site 8 165 1,228 73 62
Site 9 207 1,522 82 74
Site 10 165 1,229 73 62
Site 11 212 1,549 85 76
Site 12 214 1,564 86 77
Site 13 179 1,308 79 68
Site 14 223 1,616 90 81
Site 15 209 1,534 83 75
Site 16 211 1,540 84 75
Site 17 (Alternate) 204 1,506 81 73
Site 18 (Alternate) 206 1,516 82 74
Site 19 (Alternate) 66 451 25 22
Sites 1-16 and Westlake Pump Station

Total (pounds) 2,697 19,738 1,113 981

Average Daily Emissions” (pounds per day) 6.4 47.0 2.7 23

Regional Groundwater Storage and Recovery Project
Final Air Quality Technical Report




TABLE 3
Estimated Criteria Air Pollutant Construction Emissions (in pounds)

Facility Site ROG NOy PMyq PM; s
Alternate Scenario (Sites 1 -19 [Alternate] and Westlake Pump Station)
Total (pounds) 3,174 23,211 1,301 1,150
Average Daily Emissions® (pounds per day) 7.6 553 3.1 2.7

Notes: * Assumes 420 days of construction for entire project based on 20 construction days per month and 21 months.

Health Risk Analysis

The construction activities will require the use of heavy-duty diesel vehicles and equipment, which emit diesel
particulate matter (DPM) as PM,s, which is a toxic air contaminant (TAC) that is identified by CARB as
causing cancer. In addition, the organic gas components of diesel exhaust can pose non-cancer hazards. In
order to address health risk impacts, emissions from construction activities are input to a dispersion model that
computes DPM/PM, s and organic compound concentrations at receptors. The exposures are computed based
on receptor type (i.e., residential infant or adult, school child or daycare child) and the corresponding risks are
based on the toxicity of the TAC and the sensitivity of the receptor (e.g., infant, child or adult). The
corresponding cancer risk and non-cancer hazards are computed and the receptor with the highest impact is
considered the maximum exposed individual (MEI).

BAAQMD Regulation 2, Rule 5 sets cancer risk limits for new and modified sources of TACs at the MEI
at 10 chances per million. In addition to cancer risk, some TACs pose non-carcinogenic chronic and
acute health hazards. Acute and chronic non-cancer health hazards are expressed in terms of a hazard
index, or HI, which is a ratio of the TAC concentration to a reference exposure level (REL), a level below
which no adverse health effects are expected, even for sensitive individuals.” If the HI is 1.0 or greater,
which means that the TAC concentration equals or exceeds the REL, then the exposure is considered
significant. In addition, particulate matter, primarily associated with construction equipment and mobile
sources (vehicular emissions) is strongly associated with mortality, respiratory diseases, and impairment
of lung development in children, and other endpoints such as hospitalization for cardiopulmonary disease.
The U.S. Environmental Protection Agency (EPA) has proposed a Significant Impact Level (SIL) for
PM,s. For developed urban areas, including much of San Francisco, the EPA has proposed a SIL of
between 0.3 pg/m’ to 0.8 pg/m’. The SIL represents the level of incremental PM, s emissions that
represents a significant contribution to regional non-attainment.” The lower range of the EPA-
recommended SIL of 0.3 pg/m’ is an appropriate threshold for determining the significance of a source’s
PM, 5 impact.

Potential health risks and hazards from project construction activities on existing sensitive receptors are
assessed within a 1,000-foot zone of influence through (1) prediction of emissions from project activities;
(2) dispersion modeling to identify exposure and (3) computing the resulting risks and hazards based on
the type of receptor exposed.

4 Ibid, p. D-35.
5 BAAQMD. CEQA Air Quality Guidelines. May, 2011, available online at:
http://www.baagmd.gov/Divisions/Planning-and-Research/CEQA-GUIDELINES/Updated-CEQA-

Guidelines.aspx, p. D-36.
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Project Emissions of TACs

Emissions of TACs were based on the project emissions modeling described above using the CalEEMod and
EMFAC2011 models. Since all construction equipment was assumed to be diesel powered, all PM, 5 emissions
computed using CalEEMod were assumed to be DPM. The diesel PM,s vehicle emissions produced by
EMFAC2011 were assumed to represent DPM from on-road mobile sources associated with construction.

For each construction phase, the CalEEMod provided daily emissions of PM, s exhaust emissions (assumed to
be DPM) and emissions of ROG from the off-road construction equipment in pounds per day. These emissions
were converted into grams per second per square meter (g/sec/m’) for input into a dispersion model. The
construction area was based on the size of the construction footprint for each construction phase (i.e., well
construction, building or fenced enclosure construction and pipeline construction). Truck traffic emissions
generated by the project were converted into grams per second per cubic meter (g/sec/m’) for on-site truck travel
and g/sec for trucks while traveling off-site for input into the dispersion model. Worker traffic was assumed to
have a negligible affect on health risk due to the relatively low volume of traffic generated and the small amount
of emissions when compared with daily construction equipment and truck activity. Much of the worker travel
emissions occur beyond 1,000 feet from the facility sites. So those emissions from worker vehicle trips were
not included in the health risk assessment.

Two sets of emissions were computed: (1) emissions based on average daily activity through the course of each
construction component used to compute cancer risk and annual PM, 5 concentrations and (2) a maximum daily
scenario that uses the maximum daily emissions computed by CalEEMod when considering each sub-phase of
construction (i.e., site preparation, building construction, or trenching for pipeline work) to compute acute non-
cancer health risk. Therefore, the highest hourly concentration modeled using the maximum daily emission
scenario was calculated.

For non-cancer health effects of DPM the California Office of Health Hazard Assessment (OEHHA) has
established DPM concentration levels for evaluating chronic health effects; however, concentration levels for
acute (short-term) health effects have not been identified for DPM as a whole. Thus, in order to evaluate
potential acute health effects from exposure to diesel exhaust, the individual chemicals that make up the total
organic gas (TOG) portion of diesel exhaust were evaluated for acute health effects. A speciation profile of
individual chemicals in the TOG from off-road diesel equipment exhaust provided by the BAQMD was used to
identify the compounds for evaluation of acute health effects. It was assumed that the ROG emissions
computed using CalEEMod are functionally equivalent to TOG emissions, and, therefore, the ROG emissions
from construction activities were used to calculate the emissions and concentrations for the individual chemicals
with acute non-cancer health effects. The speciation profiles and the applicable toxicity values, based on acute
exposures, are shown in Table 4.

Air Dispersion Modeling

As part of the health risk assessment, the U.S. EPA ISCST3 dispersion model was used to predict
concentrations of DPM and ROG at existing residences and other sensitive receptors surrounding the facility
sites. The ISCST3 dispersion model is a BAAQMD-recommended model for use in refined modeling analysis
of CEQA projects’. The model calculates pollutant concentrations at receptors located in areas of flat or
complex terrain from a variety of emission source types including point, area, volume and line sources. The
model was run using regulatory default dispersion options and urban dispersion coefficients due to the urban
nature of the project area.

¢ BAAQMD. Recommended Methods for Screening and Modeling Local Risks and Hazards. Version 2.0, May, 2011.
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Annual modeled concentrations based on average daily emissions rates were used to compute cancer risk.
Modeled worst-hour concentrations were used to compute acute hazards resulting from speciated TAC
components of diesel exhaust with acute risks using BAAQMD speciation factors’.

Emissions from on-site construction equipment were modeled as a series of area sources in the areas associated
with construction activities. An emission release height of 6 meters was used for each area source. DPM
emissions from truck traffic on-site were included in the on-site area sources and the off-site trucks traveling on
the roadways near the facility sites were modeled as line sources (a series of volume sources along a path). Line
sources for off-site truck travel were used to simulate the expected travel routes along local roadways within the
1,000-foot zone of influence from the construction sites.

Modeled receptors were placed at sensitive receptors anticipated to have the greatest impacts that are within
1,000 feet of the modeled construction site. For assessing impacts, the receptor with the highest impacts from
construction activities within 1,000 feet would be identified as the maximum exposed individual (MEI). All
receptors were assumed to be at ground-level with a breathing height of 1.5 meters. Since there is variation in
the terrain elevations at some of the facility sites and surrounding areas, terrain elevations were used with the
model. Elevations for project emission sources and sensitive receptor locations were obtained from USGS
Digital Elevation Model (DEM) data for the project area. Receptor locations and the depiction of the project
emission sources are shown in the figures provided in Appendix 2.

TABLE 4

Speciation Profile of Off-road Diesel Total Organic Gas Emissions Provided by BAAQMD and
Acute Toxicity Values

Fraction of OEHHA Acute Reference
Chemical TOG: Exposure Level (ug/m?)
acetaldehyde 0.07353 470
acrolein 0.01297° 2.5
benzaldehyde 0.00699 --
benzene 0.02001 1,300
ethanol 0.00009 --
ethylbenzene 0.00305 --
ethylene 0.14377 --
ethylene dibromide (1,2-dibromoethane) -- --
ethylene dichloride (1,2-dichloroethane) -- --
ethylene glycol -- --
ethylene oxide (1,2-epoxyethane) -- --
ethylene thiourea -- --
ethylene glycol butyl ether -- --
ethylene glycol ethyl ether
ethylene glycol ethyl ether acetate -- --
ethylene glycol methyl ether -- --
ethylene glycol methyl ether acetate -- --
formaldehyde 0.14714 55
isobutane 0.01222 --
isopentane 0.00602 --
methane 0.04084 --

7 Speciation factors are based on a March 30, 2011 email from Virginia Lau (BAAQMD).
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TABLE 4

Speciation Profile of Off-road Diesel Total Organic Gas Emissions Provided by BAAQMD and
Acute Toxicity Values

Fraction of OEHHA Acute Reference
Chemical TOG: Exposure Level (ug/m®)
methyl ethyl ketone (mek) (2-butanone) 0.01477 13,000
methylcyclopentane 0.00149 --
m-xylene 0.00611 --
n-butane 0.00104 --
n-hexane 0.00157 --
n-pentane 0.00175 --
o-xylene 0.00335 --
propionaldehyde 0.0097
propylene 0.02597
propylene glycol monomethyl ether
propylene oxide
toluene 0.01473 37,000

* Note that speciation factor for acrolein only applies to on-road diesel vehicles

BAAQMD collects and records meteorological data at a number of locations throughout the Bay Area. In the
vicinity of the facility sites, there are two BAAQMD meteorological monitoring stations for which the
BAAQMD has processed the hourly data for use with the ISCST3 model. Based on the locations of the facility
sites, BAAQMD recommended that meteorological data collected at the District’s Fort Funston station be used
for sites 1 through 7 and data collected at San Francisco International Airport and processed by the District be
used for the remaining sites®. BAAQMD provided the ISCST3 formatted data for both sites.

Emissions, computed for the project using CalEEMod as described above, were modeled as occurring between
7 am -7 pm. For each site, these emissions would occur in 2014 and 2015. Annual concentrations were
predicted for each year along with the maximum hourly concentration. For most sites, worst day emissions
occurred during well installation. Well Facility Building construction had the highest emissions for those sites
that did not include well construction.

The health risk associated with 19 facility sites was analyzed to capture potential health risks, even though only
16 facility sites would be constructed. Health risk was estimated by calculating risk at groups of geographically
close sites. Some facility sites are separated sufficiently that they would not have additive effects with other
sites. However, effects from some facility sites overlap with the effects from other sites ; therefore, those
facility sites that had overlapping 1,000-foot zone of influences were grouped and modeled together, with an
MEI for each group of modeled sites identified. Nine modeling groups were evaluated as follows, with Group 3
modeled under two different scenarios:

Group 1: Facility Site 1

Group 2: Facility Sites 2, 3 and 4

Group 3: Facility Sites 5, 6 and 7 (On-site Treatment)

Group 3: Facility Sites 5, 6, and 7 (Consolidated Treatment at Site 6)
Group 4: Facility Site 8 and Site 17 (Alternate)

Group 5: Facility Sites 9 and 10 and Site 18 (Alternate)

Group 6: Facility Sites 11 and 12 and Site 19 (Alternate)

¥ Based on email from James Cordova (BAAQMD) to Bill Popenuck (Illingworth & Rodkin, Inc.), dated April 16, 2012.
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Group 7: Facility Site 13
Group 8: Facility Sites 14 and 15
Group 9: Facility Site 16

Note: Westlake Pump Station Upgrade was not included in health risk analysis, as noted under project Emissions Modeling above.

Excess Lifetime Cancer Risk and PM, s Prediction

The dispersion modeling provided the annual PM,s concentration predicted at each receptor. As discussed
previously, PM, s emissions from the project are conservatively assumed to be all DPM. The annual DPM
concentrations are used to compute increased cancer risk caused by the project.

Increased cancer risks at each of the sites were calculated using the modeled annual average concentrations and
using the most recent methods recommended by BAAQMD’ and the California Office of Environmental Health
Hazard Assessment (OEHHA)'. The factors used to compute cancer risk are highly dependent on modeled
concentrations, exposure period or duration, and the type of receptor. The exposure level is determined by the
modeled concentration; however, it has to be averaged over a representative exposure period. The averaging
period is dependent on many factors, but primarily the type of sensitive receptor that would reside at a site.
OEHHA has developed exposure assumptions for typical types of sensitive receptors. These include nearly
continuous exposures for residences.

It should be noted that the cancer risk calculations for residential exposures reflect use of BAAQMD’s most
recent cancer risk calculation method, adopted in January 201011, The cancer risk calculations were based on
applying the BAAQMD recommended age sensitivity factors to TAC concentrations. Age sensitivity factors
reflect the greater sensitivity of infants and children to cancer causing TACs. This analysis assumed that
residential and daycare receptors represented infant exposures and applied a sensitivity factor of 10 to the cancer
risk calculations. Where exposures were assumed to be school children, an age sensitivity factor of 3 was
applied. An age sensitivity factor of 1 was applied to adult exposures. This analysis, therefore, presents the
most conservative cancer risk for various types of exposures.

The cancer risk calculations incorporate breathing rates of 581 liters per kilogram day (L/kg-day) for infants and
children and 302 L/kg-day for adults. Since the modeling was conducted assuming emissions occurred 365
days per year, a default OEHHA exposure period of 350 days per year was used. For school and daycare child
exposure, they were assumed to be exposed to the construction emissions for 10 hours per day out of the 12
hours of daily construction emissions.

MEIs were identified for each geographic group of sites and are shown on Figures 1 through 10 in Appendix 2.
The MEI for Group 3 is shown for the On-site Treatment configuration, because it represents a higher health
risk than Group 3 with Consolidated Treatment at Site 6. The MEI for the group with the highest risk is the
METI for the project as a whole.

Table 5 summarizes the excess lifetime cancer risk and PM, 5 concentrations for each group of sites at the MEIs.
Cancer risk computations for each facility site, along with the assumptions used, are presented in Appendix 4.
The figures contained in Appendix 2 show model receptors and sources. Results were compared to the excess
lifetime cancer risk threshold of 10 per million (evaluated as 10.0 per million) and an annual PM, s concentration
thresholds of 0.3 pg/m’.

° BAAQMD, Air Toxics NSR Program Health Risk Screening Analysis (HSRA) Guidelines. January, 2010.

" OEHHA 2003. Air Toxics Hot Spots Program Risk Assessment Guidelines, The Air Toxics Hot Spots Program
Guidance Manual for Preparation of Health Risk Assessments. Office of Environmental Health Hazard Assessment.
August, 2003.

I BAAQMD. Air Toxics NSR Program Health Risk Screening Analysis (HRSA) Guidelines. January, 2010.
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Non-Cancer Hazard Index

Table 5 also includes the predicted chronic or acute hazards at the MEIs for each geographic group of sites,
expressed as the hazard index (HI). Potential non-cancer health effects due to chronic exposure to DPM were
estimated using the modeled PM, 5 concentration and the chronic inhalation REL for DPM of 5 ug/m3 . There is
no REL for acute exposures associated with DPM. Therefore, speciated total organic gas components of diesel
exhaust that have acute toxicity values assigned were used to evaluate hazards due to acute exposures. For this
assessment, ROG emissions were considered to be equivalent to total organic gas emissions from construction
activities. Emissions were modeled using CalEEMOD, which provides ROG emissions. Modeled worst-hour
concentrations were used to compute acute hazards resulting from speciated TAC components of DPM with
acute risks using BAAQMD speciation factors'>. BAAQMD risk management policy does not recommend
including acrolein in health risk assessments due to the lack of reliable emissions datal3. EP recommends that
acrolein be included for truck traffic, but not off-road construction emissions. Since the project would generate
very little hourly truck traffic during construction, the effects of acrolein were not evaluated. Table 4 includes
the speciation profiles and acute toxicity values for organic DPM compounds.

Discussion of Excess Cancer Risks, Hazard Indices, and PM, s Concentrations

The excess cancer risk, hazard index for acute or chronic exposures (whichever is highest) and the highest PM, 5
concentrations for each of the geographic groups of sites are shown in Table 5. The results shown in Table 5
apply to the MEI for each group. Results that exceed the applicable thresholds are highlighted in Table 5.

As indicated in Table 5, the excess cancer risk at the MEI for each geographic group caused by construction of
the project would range from 1.05 to 10.74. The highest value would be 10.74, which exceeds the BAAQMD
threshold of 10 in a million, at Group 3 for Sites 5, 6, and 7 for the On-site Treatment option. Because
construction of Group 3 with On-site Treatment would have the highest risk, the MEI for Group 3 would also be
the MEI for the project as a whole.

The Hazard Index, which evaluates non-cancer health risks, would range from 0.11 to 0.72, which is less than
the BAAMQD project impact threshold of 1.00. The annual PM,s concentrations would range from 0.01 to
0.07 pg/m*which would be less than the BAAMQD project impact threshold of 0.3 pg/m’.

TABLE 5
Project and Cumulative Cancer Risks, Non-Cancer Hazard Indices and PM,s Concentrations
Lifetime Non-Cancer
Excess Cancer Acute or PM, s
Cumulative TAC Risk Chronic Concentration
Site Modeling Group Source Analyzed® | (per million) | Hazard Index‘ (Hg/m®)
Project Thresholds 10 1.00 0.3
Cumulative Thresholds 100 10.00 0.8
Group 1: Site 1
PROJECT RISK 241 0.48 0.02
Cumulative 1-280 9.85 0.04 0.15
Cumulative John Daly Blvd. 1.14 0.02 0.03
Cumulative G11629 0.91 0.00 0.00

12 Speciation factors are based on a March 30, 2011 email from Virginia Lau (BAAQMD).
13 BAAQMD. BAAQMD Air Toxics NSR Program Health Risk Screening Analysis (HRSA) Guidelines. January, 2010.
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TABLE 5

Project and Cumulative Cancer Risks, Non-Cancer Hazard Indices and PM,s Concentrations

Lifetime Non-Cancer
Excess Cancer Acute or PM, s
Cumulative TAC Risk Chronic Concentration
Site Modeling Group Source Analyzed® | (per million) | Hazard Index‘ (g/m®)
Cumulative 14852 1.18 0.00 0.00
Cumulative 13420 0.42 0.00 0.00
Cumulative 13221 0.67 0.00 0.00
CUMULATIVE
RISK AT GROUP 16.58 0.54 0.21
1 MEI
Group 2: Sites 2,3and 4
PROJECT RISK 1.51 0.72 0.02
Cumulative S. Park Plaza Drive 3.34 0.02 0.098
Cumulative 87th St. 1.68 0.02 0.059
Cumulative 16794 4.08 0.00 0.00
Cumulative G10657 0.48 0.00 0.00
Cumulative 12568 5.03 0.00 0.00
Cumulative 12876 2.05 0.00 0.00
CUMULATIVE
RISK AT GROUP 18.18 0.76 0.18
2 MEI
Group 3: Sites 5, 6 and 7 (Consolidated Treatment at Site 6)
PROJECT RISK 1.31 0.11 0.01
Cumulative 1-280 7.74 0.01 0.13
Cumulative Junipero Serra Blvd. 1.84 0.02 0.05
Cumulative San Pedro Rd. 1.04 0.02 0.05
Cumulative Washington St 0.96 0.02 0.02
Cumulative G9309 0.29 0.00 0.00
Cumulative 14102 6.32 0.00 0.00
CUMULATIVE
RISK AT GROUP 19.50 0.18 0.26
3 MEI
Group 3: Sites 5, 6 and 7 (On-site Treatment)
PROJECT RISK 10.74 0.22 0.08
Cumulative 1-280 7.74 0.01 0.13
Cumulative Junipero Serra Blvd. 1.84 0.02 0.05
Cumulative San Pedro Rd. 1.04 0.02 0.05
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TABLE 5

Project and Cumulative Cancer Risks, Non-Cancer Hazard Indices and PM,s Concentrations

Lifetime Non-Cancer
Excess Cancer Acute or PM, s
Cumulative TAC Risk Chronic Concentration
Site Modeling Group Source Analyzed® | (per million) | Hazard Index‘ (Hg/m®)
Cumulative Washington St 0.96 0.02 0.02
Cumulative G9309 0.29 0.00 0.00
Cumulative 14102 6.32 0.00 0.00
CUMULATIVE
RISK AT GROUP 28.93 0.29 0.33
3 MEI
Group 4: Facility Site 8 and Site 17 (Alternate)
PROJECT RISK 1.05 0.18 0.01
Cumulative Mission Rd. (SR 82) 4.28 0.01 0.06
Cumulative Serramonte Blvd. 2.64 0.02 0.08
Cumulative 1364 0.45 0.02 0.26
Cumulative G11198 0.14 0.00 0.00
CUMULATIVE
RISK AT GROUP 8.56 0.23 0.41
4 MEI
Group 5: Facility Sites 9 and 10
PROJECT RISK 5.87 0.33 0.05
Cumulative El Cam‘%‘;)Real (SR 1.73 0.00 0.02
Cumulative Hickey Blvd 0.61 0.02 0.02
Cumulative G3305 1.43 0.00 0.00
CUMULATIVE
RISK AT GROUP 9.64 0.35 0.07
5 MEI
Group 5: Sites 9 and 10 and Site 18 (Alternate)
PROJECT RISK 9.55 0.53 0.08
Cumulative No sources within 1,000 feet
CUMULATIVE
RISK AT GROUP 9.55 0.53 0.08
5 MEI
Group 6: Sites 11 and 12 and Site 19 (Alternate)
PROJECT RISK 7.88 0.46 0.07
Cumulative El Cam“é‘;)Real (SR 2.8 0.00 0.03
Cumulative Westborough Blvd. 1.50 0.02 0.05
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TABLE 5

Project and Cumulative Cancer Risks, Non-Cancer Hazard Indices and PM,s Concentrations

Lifetime Non-Cancer
Excess Cancer Acute or PM, s
Cumulative TAC Risk Chronic Concentration
Site Modeling Group Source Analyzed® | (per million) | Hazard Index‘ (Hg/m®)
Cumulative G11428 0.73 0.00 0.00
CUMULATIVE
RISK AT GROUP 12.39 0.48 0.15
6 MEI
Group 7: Site 13
PROJECT RISK 1.34 0.14 0.01
Cumulative South Spruce Ave. 5.62 0.02 0.20
Cumulative G12073 0.17 0.00 0.00
Cumulative 2483 0.19 0.00 14.30
CUMULATIVE
RISK AT GROUP 7.32 0.16 14.53
7 MEI
Group 8: Sites 14 and 15
PROJECT RISK 3.37 0.54 0.03
Cumulative Sneath Lane 0.75 0.02 0.02
CUMULATIVE
RISK AT GROUP 412 0.56 0.05
8 MEI
Group 9: Site 16
PROJECT RISK 7.60 0.37 0.06
Cumulative CalTrain 5.70 0.01 0.03
Cumulative El Cam“g‘;)Real (SR 1.66 0.00 0.02
Cumulative 19283 2.35 0.00 0.00
Cumulative 19194 2.21 0.00 0.01
Cumulative G6250 0.02 0.00 0.00
Cumulative G2970 2.25 0.00 0.00
Cumulative 19561 7.30 0.00 0.02
CUMULATIVE
RISK AT GROUP 29.09 0.38 0.14
9 MEI

Notes:

* Stationary sources are identified by their BAAQMD Plant ID.
® There are no cumulative sources for the MEI at Group 5.
© The acute or chronic hazard index is reported, whichever is higher.
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Mitigation of Project Construction Health Risks for Group 3 with On-site Treatment

During the construction of Site 5 (On-site Treatment), the SFPUC shall utilize off-road equipment (more than
50 horsepower) with late model engines meeting U.S. EPA Tier 4 (Interim), or utilize a combination of Tier 2 or
Tier 3 engines with add-on devices that consist of level 3 diesel particulate filters.

Construction emissions for Group 3, which includes Site 5 (On-site Treatment), Site 6 (On-site Treatment), and
Site 7 (On-site Treatment), were recomputed in CalEEMod assuming that all on-site off-road construction
equipment larger than 50 horsepower for construction of the well facility building would have diesel engines
that meet the minimum mitigation requirements. This would reduce PM, 5 emissions by greater than 50 percent.
As a result, excess cancer risks were computed to be less than 5.39 per million. The resulting cancer risks with
mitigation would be below the significance thresholds.

Cumulative Health Risk Analysis

Potential health risks and hazards were assessed from TAC sources that are located within 1,000 feet of the
MEIs for each geographic group of sites. Note that the MEI refers to the receptor that has the greatest impact
with respect to health risks caused only by the project. Cumulative sources were then identified for each group
of facility sites and the impact of those sources upon the MEI for each group was evaluated. For those sources
that were more than 1,000 feet from the MEI for each group, the contribution to the cumulative impact was
considered to be negligible (i.e., the sources beyond the 1,000-feet radius had a negligible contribution to the
MEI cancer risk, non-cancer hazards or PM, 5 concentrations). For each group of sites, cumulative health risks
were predicted at the MEI for that group.

These cumulative health risks are presented in Table 5. The cumulative risk analysis included the aggregate
effects of past, present and foreseeable TAC sources within 1,000 feet of the MEI for the group; these sources
included the project, highways, local roads (with average daily volume above 10,000 vehicles), and stationary
sources identified using BAAQMD'’s database. Cumulative TAC source data are included in Appendix 5.

Roadways

Busy roadways are a source of TAC emissions that could affect sensitive receptors near the facility site. The
BAAQMD provides screening tables that indicate predicted community risk impacts that roadways pose'.
These tables were used to develop screening levels of cancer risk and PM, 5 concentrations. Note that the
screening tables published by BAAQMD indicate that non-cancer chronic and acute hazards from traffic would
be well below the BAAQMD thresholds. BAAQMD reports the chronic and acute Hazard Index for local
roadways as less than 0.02. The traffic level on each roadway was estimated and rounded upward to the traffic
volumes analyzed by the BAAQMD screening tables. Traffic volumes were estimated by assuming the peak-
hour traffic volumes reported in the traffic section (1* Administrative Draft EIR, Transportation and Circulation
Section Table 5.6-3) was about 8 to 10 percent of the average daily traffic volume. The distance between the
roadway and the MEI for each geographic group was measured and the screening levels cancer risk and PM; s
levels were identified in the BAAQMD screening tables.

BAAQMD provides a Highway Screening Analysis Google Earth Map tool to identify estimated risk and
hazard impacts from highways throughout the Bay Area. Cumulative risk, hazard and PM, 5 impacts at various
distances from the highway are estimated for different segments of the highways. The tool uses the average
annual daily traffic (AADT) count, fleet mix and other modeling parameters specific to that segment of the
highway. Impacts from Interstate 280 and State Route 82 were assessed using this tool.

14 BAAQMD. Roadway Analysis Tables can be accessed from BAAQMD's website at:
http://www.baagmd.gov/Divisions/Planning-and-Research/ CEQA-GUIDELINES/Tools-and-Methodology.aspx. Note that these
tables are used to determine whether additional refined analyses are necessary.
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Stationary Sources

The risk, hazard and PM,s impacts from stationary sources were assessed using the BAAQMD Stationary
Source Screening Analysis Google Earth Map tool. This tool was used to identify sources within 1,000 feet of
the MEI locations. BAAQMD provided screening risk data for each of the identified sources. BAAQMD also
provided distances multipliers to adjust the risk and PM, s concentrations of gasoline station and diesel engine
sources from the screening distance of 50 feet to the actual measured distance. In the case where screening risk
data were not available, a source health risk screening assessment (HRSA) was requested from BAAQMD
through the Stationary Source Information Request process.

CalTrain Rail Line at Group 9 (Site 16)

Trains using the CalTrain rail line are a source of DPM emissions. The CalTrain rail line near Group 9 was
modeled to assess cancer risk, hazards and PM, s concentrations at the group MEI location affected by Group 9.
The rail line within the 1,000 ft buffer area of Site 16 was modeled using ISCST2 with hourly historical
meteorological data from San Francisco International Airport.

Annual DPM/PM,;s emissions were computed based on the current schedule that includes 62 CalTrain
passenger trains and 4 freight trains. Travel speed was assumed at 30 mph. CalTrain is planning to electrify the
line, so DPM emissions may not occur in the future, however no definitive date for implementation has been
established. DPM emissions from CalTrain were assumed to occur through the year 2025. For acute impacts,
maximum short-term emissions were calculated assuming there would be a maximum of 3 trains (2 Caltrain and
1 freight train) during a one-hour period passing the MEI location.

Based on this modeling, the child exposure cancer risk was 4.5 per million at a DPM/PM, s concentration of
0.03 pg/m’. The chronic DPM HI was 0.005. The maximum 1-hour volatile organic compound concentration
was 1.09 pg/m’. TAC concentrations with acute health effects were calculated using the U.S. EPA Speciation
Profile 4674 for Medium Duty Trucks. The acute total Hazard Index is 0.01 from rail traffic.

Discussion of Cumulative Excess Cancer Risks, Hazard Indices, and PM, s Concentrations

Table 5 shows the cumulative risk, hazard indices and annual PM, s concentrations for construction at each
group of sites. Results that exceed the applicable thresholds are highlighted in Table 5.

The cumulative excess cancer risk at the MEIs for the groups would range from 4.12 to 29.09. The project MEI
would be at Group 3 (Sites 5, 6, 7 with On-site Treatment). The cumulative excess cancer risk to the project
MEI would be 28.93 in one million, which is below the cumulative significance threshold of 100 in one million.

The cumulative non-cancer Hazard Index at the MEIs for the groups would range from 0.16 to 0.76. The
cumulative Hazard Index for the project MEI would be at Group 2 (Sites 2, 3, and 4) and is predicted to be 0.76,
which is below the cumulative significance threshold of 10.0.

The cumulative annual PM, 5 concentration at the MEIs for the groups would range from 0.05 pg/m’ to 14.53
pg/m’. The highest value for the cumulative annual PM, s concentration occurs at Group 7 (Site 13) and is due
primarily to a stationary source in South San Francisco, Bimbo Bakery. Much of this concentration appears to
be caused by fugitive emissions of flour from the flour holding tanks, reported only as PM or total particulate
matter and assumed to be all PM,s. The cumulative PM, 5 concentration from construction at Group 7 would
exceed the BAAQMD threshold of 0.8 pg/m’, however the project contribution to this cumulative impact is
only 0.01 ug/m’. The cumulative annual PM, 5 concentration for the project MEI at Group 3 is predicted to be
0.33 pg/m’, which is below the cumulative significance threshold of 0.8 pug/m’.
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Health Risk Uncertainties

The resulting health risks reported are based on a series of assumptions related to predicted emissions,
concentrations, exposures, and chemical toxicity. The assumptions used in the analysis are generally
conservative and meant to provide upper-bound estimates of risk. Emissions from the project are based on the
best available estimates of project activity and emissions factors from models recommended by BAAQMD.
The uncertainty of the emissions is unknown. Dispersion modeling to predict resulting concentrations was
conducted using a model recommended by BAAQMD that used meteorological data recommended by the
District’s meteorologist. The exposure periods are assumed to be almost continuous for the type of receptors
modeled (i.e., the receptors will be present almost continuously during the period that activity occurs). In
addition, the most sensitive receptors that could be present were assumed. For example, an infant was assumed
to be continuously present at all residential receptors. Infants were considered to be ten times more susceptible
to carcinogenic TACs. In general, the methods used in this risk assessment are meant to be conservative, so that
the real risks from the source would be lower than the risks predicted in this assessment.
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Appendix 1
GSR Air Quality Scope of Work, dated June 24, 2011 and Revised October 28,
2011






ILLINGWORTH & RODKIN,INC.
/Il Acoustics « Air Quality Bl

Memo

To: Kristine Gaspar, Winzler & Kelly
Date: June 24, 2011, Revised October 28, 2011

From: James A. Reyff
Subject: Regional Groundwater Storage and Recovery (GSR) Project EIR Air Quality Analysis

As you are aware, lllingworth & Rodkin, Inc. (I&R) prepared a draft air quality analysis of GSR
Project environmental impacts. That air quality analysis was conducted in 2009 and used the
URBEMIS2007 model to conservatively analyze air pollutant emissions from construction of the
project. Operational emissions were considered to be negligible, since there were no emissions
expected from the facilities and maintenance or worker travel would be minor.

Since that analysis was conducted, the Bay Area Air Quality Management District (BAAQMD)
adopted new CEQA Air Quality Guidelines. These guidelines include adopted thresholds for
construction emissions and community risk. GSR emissions are difficult to compare against
thresholds, because construction activities at each well facility site are quite small, but there are 20
potential construction sites. The construction schedule (see attached) indicates that construction of all
sites may overlap to some extent.

A new CEQA air quality issue that has come up is community health risk associated with construction
activities. In May 2010, BAAQMD made construction screening tables available that indicate the
distances from construction activities to where health risk for PM,s levels would be at less-than-
significant levels. These tables are quite conservative and indicate that minimal setbacks would be
around 300 feet. District staff admittedly believes these are quite conservative and expect to issue more
refined guidance in 2011.

In response to the new BAAQMD CEQA Air Quality Guidelines, the San Francisco Planning
Department’s Environmental Planning (EP) division has developed new guidance for reviewing
environmental documents. Where there are substantial or significant air quality issues, the guidance
requires an air quality technical report. As a result, there are several air quality issues that need to be
addressed for this project:

1. Significance of construction period emissions as compared to the new BAAQMD CEQA
thresholds;

2. Prediction of construction period health risk impacts; and

3. Preparation of an Air Quality Technical Report per EP guidelines.
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Memo 2

Below is the proposed scope of work to prepare a Focused Air Quality Technical Report for the GSR
Project. This scope addresses the three items listed above.

Project Description

The purpose of the proposed Project is to further the use of the South Westside Groundwater Basin as
an underground storage reservoir by storing water in the basin during wet periods for subsequent
recapture during dry periods. The San Francisco Public Utilities Commission (SFPUC) proposes to
provide surface water to the cities of Daly City and San Bruno, and the California Water Company (Cal
Water) in its South San Francisco service area (collectively designated as Partner Agencies) to be used
by these agencies in lieu of pumping groundwater during normal and wet rainfall years. As part of the
Project, SFPUC would install new groundwater well facilities, which would be operated by SFPUC
and the Partner Agencies for pumping groundwater during dry years as part of the regional water

supply.

The proposed Project consists of installation and operation of up to 16 new groundwater production
well facilities within the South Westside Groundwater Basin. Nineteen well facility sites are currently
being evaluated; however, a maximum of 16 well facilities would be developed and operated as part of
the Project. In addition, an existing pump station site may be upgraded.

The new project sites are located in San Mateo County overlying the South Westside Groundwater
Basin. Four well facilities would connect to Daly City’s distribution system; three well facilities would
connect to San Bruno’s distribution system; three well facilities would connect to Cal Water’s
distribution system; and nine well facilities would connect to the SFPUC distribution system. Most of
the proposed project sites are located within developed urban areas, many on existing rights-of-way
where large SFPUC transmission pipes have previously been installed. Accordingly, large portions of
many of the sites have already been disturbed.

Each groundwater well facility site would contain a pump or a well facility to house above-ground
pumps, and pipeline and utility trenches to connect the site to water mains, sanitary sewer, storm drains,
and the electrical grid. In some cases monitoring wells and geotechnical borings may be installed. In
addition, the Westlake Pump Station may require upgrades.

The SFPUC proposes to construct the proposed Project starting in February 2013 through
approximately November 2015. The well facility sites would be constructed in groups of four and
phased during this time period. Not all construction activities include traditional air-emitting activities
such as ground disturbance and running of heavy equipment. Following is a list of the activities and
estimated duration associated with construction of a single well facility and its associated features.

*  Monitoring well (if needed): approximately 3 weeks each.

»  Geotechnical boring (as needed): 1 day each.

*  Production well: 45 days each.

»  Well station building: 14 months total for each building

- Clearing and grubbing and other site preparation activity: 1 month

- Foundation and utility connections: 2 months
- Building and equipment: 9 months
- Start-up and testing: 2 months
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«  Well facilities at Sites 2, 3, and 4: These facilities would be constructed only during the
summer months (when school is not in session).

* Pipelines: 300 to 600 feet per week (approximately one to two blocks per week).
e 16 months total.

All construction activities would occur during the daytime hours, from 7 AM to 7 PM, Monday
through Friday except for construction of wells, which would require nighttime construction during
drilling and other drilling-related activities (for seven consecutive days/nights) and a pump test (for one
continuous 48-hour period) at each site.

Focused Air Quality Technical Report

The Air Quality Technical Report would focus on construction period impacts and explain why
operational impacts are not quantified (the only operational emissions identified are, at maximum, from
one maintenance vehicle visit per day and eight supply deliveries per month to a well site with full
treatment).

The Focused Air Quality Technical Report for the project will include the following sections:

Project Description

A brief project description would be prepared, focusing on those elements of the GSR Project that
relate to air quality. Since the project includes 20 project sites, a reference to the detailed project
description would be included to keep the report to a reasonable size. The attached figures will be used
in the Report.

Project Setting

Construction activities that would generate emissions of TACs will be described for each kind of
project site. Maps showing the construction sites and the surrounding sensitive receptors would be
shown. A table listing the distance from the nearest sensitive receptor to the construction area boundary
will be included. In addition, other sources of TAC emissions identified using BAAQMD’s stationary
source screening tool would be identified on these maps.

Impact of Criteria Air Pollutants

Construction period criteria air pollutants would be modeled using the latest version of the CalEEMod .
Construction equipment assumptions in the model would be adjusted to account for the California Air
Resources Board (CARB) overestimation of emissions. These adjustments would be verified with City
staff or CARB. Model input in terms of equipment quantity, daily usage, size, and number of days
used at the site will be developed in consultation with SFPUC. Average daily construction period
emissions would be computed. Average daily emissions would be compared against the BAAQMD
significance thresholds. Mitigation measures to reduce fugitive dust, and if necessary, exhaust
emissions would be identified. Emissions of on-site (construction site) diesel exhaust fine particulate
matter emissions developed in this task would be used in the health risk assessment tasks described
below.

Single-Source Health Risk Construction Analysis

Where sensitive receptors are located within 1,000 feet of a construction site, the potential for health
effects in terms of community risk would be addressed. I&R would conduct a health risk assessment
that would model emissions from each of the construction project sites (i.e., construction of a well or
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pump facility, including chemical treatment and filtration). The pipeline construction associated with
these sites would be included. Even though pipeline construction is expected to have very small
impacts due to the short duration, the pipeline construction within 1,000 feet of the well facility
construction sites would be included.

This modeling would be conducted by computing construction period emissions of toxic air
contaminants (TACs) and PM,s and using dispersion models to predict the received concentrations.
The health risks associated with the received concentrations would be assessed by applying BAAQMD
risk calculation methods that include age-sensitivity factors. Health risk would be predicted per
BAAQMD Risk Management policy. Details of this analysis include:

Construction Emissions would be computed using the CalEEMod model as described above.
If construction equipment is known or SFPUC commits to certain construction equipment fleet
emissions requirements, then CARB’s OFFROAD2007 and EMFAC2007 model would be
used. As described above, construction equipment activity levels would be determined using
the CalEEMod model, unless specific information is provided by SFPUC. All PM,5 exhaust
emissions from on-site off-road and on-road equipment will be considered as diesel particulate
matter. The latest off-road equipment load factors recommended by CARB would be applied
to the CalEEMod modeling.

EPA’s ISCST3 model would be used to model emissions from the construction activities. The
first approach would be to identify appropriate hourly meteorological data that could be used
in this t