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4.17 Construction Impacts
4.17.1 Construction Stages, Schedule, and Work Hours
In order to minimize disruption to the traveling public, it is anticipated that the proposed project
will be advertised in several construction packages, and constructed in stages with multiple
headways.  There  are  no  unusual  aspects  of  the  construction  work.  Mitigation  to  minimize  the
noise, dust, vibration, stormwater runoff, and public inconvenience are measures that will be
addressed in the construction contracts. Typically the construction impacts are temporary in
nature and the benefits of the completed project outweigh the nuisance during construction. The
complexity of the project is in maintaining the vibrancy of business activity in an urban, narrow
street environment during the construction of the bus rapid transit (BRT) project.

The following outlines a feasible and reasonable method of construction staging for the purposes
of identifying and evaluating construction impacts. Specific construction staging requirements
will be defined during the final design process and shown on construction staging plans, as part
of the construction documents. It is anticipated that construction of this project will take
approximately two years to complete. As the project will convert one mixed-flow lane to
dedicated transit use through the majority of the project, lane closures under this project will not
be substantially different from the completed project.

Construction will start with the advanced utility relocation in the identified station areas. (See
Section 4.5-1, Utilities Located in the Vicinity of Proposed Station Areas.) Relocation of utilities
under the BRT transitway will not be necessary. Utility relocation in the station areas will consist
of valves, fire hydrants, electric poles, utility boxes, and vaults. Utility lines running under
station platforms for which access is required will be relocated. This is localized work which will
be completed within a few weeks at each station. During this time traffic will be restricted
around the station area by closing one or two lanes.

To minimize the impacts and shorten the duration of the BRT transitway construction, several
noncontiguous areas could be constructed at the same time. Within each area, work will be
sequenced  so  that  no  more  than  two  or  three  contiguous  blocks  are  under  construction  at  any
time.

Each construction stage will maintain one lane of traffic on SR 185 in each direction and all existing
bicycle and pedestrian access will be maintained throughout the construction period, except during
critical short-term construction activities requiring closure to perform construction or for safety
reasons. Closures will require advance approval by the resident engineer and will be allowed only
during periods of low traffic defined through traffic studies made during the design phase in support
of the construction project.

Most of the work could be done during daylight hours, but some nighttime work will be required to
permit temporary closures for tasks that could interfere with traffic or create safety hazards.
Examples of these tasks include placing and removing temporary concrete barriers, certain utility
relocation activities, or pavement conforms.
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The contractor’s work plan will likely maximize productivity of the labor and equipment force
employed, minimize mobilizations, and keep subcontractors workload grouped together, while
progressing through the project in a linear fashion. While the exact schedule will be prepared by the
contractor, a logical approach would involve construction in these steps:

Construction area signs
Curb bulbout and right side stations
Median stations
BRT lane reconstruction
Street overlay
Striping, signs, and landscaping
Finish project

During excavation, station construction, and pavement rehabilitation operations, the contractor will
restrict parking and place long-term lane closures where work is active. The contractor will be
required to safely protect the excavation each day during hours of non-activity. It is anticipated
bicycles will share the road during this stage. The construction work through intersections will have
to be performed under a flagging operation, half-width at a time, and temporary steel plates may be
required to maintain traffic during non working hours.

A transportation management plan (TMP) will be developed, in conjunction with the local
municipalities, to provide advance notice to motorists and transportation and emergency service
providers of information on construction activities and durations, detours, and access issues during
each stage of construction. The TMP will identify services to facilitate the safe implementation of
the construction project, such as increased California Highway Patrol presence during critical
construction operations, and include a public information program to provide residents, businesses,
and motorists with advance notice of information related to the construction activities and durations,
temporary closures, and detours.

4.17.2 Traffic and Transportation/Pedestrian and Bicycle Facilities
During the construction of the BRT project—both the transitway and stations—there will be
traffic disruption primarily due to the closure of two lanes of existing traffic. This is a condition,
however,  that  will  continue  post  construction  as  the  BRT transitway permanently  replaces  two
existing traffic lanes. During construction and afterwards, two lanes (one in each direction) will
remain open for vehicular traffic. This will allow motorists to adjust to lane availability after
construction has been completed. Construction may require removal of curbside parking and
closures of streets and intersections, but these measures will be temporary and of limited
duration.

Existing bus service is provided by Route 1 and 1R along the full length of the project corridor.
Construction activities will require the closure of bus stops. Temporary bus stops will be located
nearby during the active construction period.  Immediately after completion of construction on a
roadway segment, the new BRT stations will be opened to restore access for bus patrons.  The
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traffic disruptions of construction will affect the speed and reliability of the existing bus service.
These impacts will be temporary and of limited duration.

Pedestrian access including wheelchair accessible ramps and temporary sidewalks where needed
will be maintained during construction.

4.17.3 Community Impacts
4.17.3.1 Effects on Local Access
Construction of the AC Transit BRT Project will involve temporary lane closures or detours in
the vicinity of the project. However, auto access to public services, facilities, and businesses will
be maintained during normal business hours either by maintaining one or more lane of traffic or
by providing an alternate travel route. Similarly, pedestrian access to services and businesses
affected by construction will be maintained by providing safe pathways.

In addition, AC Transit will undertake the following steps to mitigate the inconvenience of
construction:

Motorized and non-motorized traffic management plans will be prepared by the
contractor in conjunction with local municipalities. The plans will demonstrate how safe
access will be provided during business hours. Complete closures of roadways will be
the exception, with times and locations to be identified in the traffic management plan
and approval of closures required by AC Transit and the appropriate city in which the
work is proposed.
AC Transit will conduct public outreach in areas of construction to advise individuals
and businesses of planned activities. Construction activity schedules will be publicly
available and posted on a project status web site maintained by AC Transit.
AC Transit will establish a database of property owners along the project corridor and of
other individuals or agencies expressing interest in notification of construction activity.
The database will allow AC Transit to contact property owners directly, by mail, or
phone, in advance of construction.
AC Transit will provide signage in construction zones identifying travel routes and times
and specific zones of construction activity. Community facilities and businesses will be
provided signs indicating points of access, parking areas as appropriate, and hours of
operation.

4.17.3.2 Effects of Construction Staging
During the construction period, sites along the project corridor will be acquired for equipment
and materials storage. These types of sites are designated staging areas. Temporary easements
will  likely need to be acquired by the contractor or by AC Transit  on behalf  of the contractor.
Wherever possible, such staging areas will be vacant or underutilized parcels along the BRT
alignment. Some sites might be temporarily converted from other uses, for example parking to
construction staging activities. AC Transit does not anticipate acquiring or removing existing
structures (unless already planned for demolition by others) to establish staging areas. Any



AC Transit East Bay BRT Project January 2012 4.17-4
Final Environmental Impact Statement/
Environmental Impact Report

property owners providing a staging area will be financially compensated by AC Transit for
temporary use of the property.

4.17.4 Utilities/Service Systems
Utilities will be relocated in advance of construction and will be localized to the area near each
proposed station location. Relocation of parallel utilities under the BRT transitway is not
planned. Valves, fire hydrants, electrical poles, utility boxes, and vaults will be relocated for gas,
electric, telephone, wastewater, and fiber optic/cable TV facilities. Disruption at each area should
be no more than a few weeks. Either the individual utility owners or AC Transit will relocate the
utility. Responsibility for each relocation will be established during final design of the project.1

4.17.5 Visual/Aesthetics
Construction activity for the BRT project will involve the typical use of a variety of construction
equipment  and  workers.  It  will  be  obvious  that  construction  activity  is  underway.  The  project
corridor is primarily urban in development and the construction will take place within the
existing roadway. Materials will be temporarily stockpiled on site. The contractor will be
required to maintain the site in an orderly manner and clear away any debris created by
construction workers or activity daily.

To the degree possible, avoidance and minimization measures will be used to protect mature
trees, other vegetation, and existing streetscape. In some cases where the BRT transitway will be
located in the existing median, this may not always be possible and some streetscape and trees
will be removed. Section 4.7 details the number of trees removed and mitigation measures.

4.17.6 Cultural Resources
As described in Section 4.7, Cultural Resources, no historic structures will be disturbed during
construction activities. Furthermore, it is not anticipated that construction activities will
encounter or disturb buried cultural resources. In the unlikely event that cultural materials are
unearthed during construction, AC Transit and Federal Transit Administration (FTA) will
comply with 36 CFR 800.13 regarding late discoveries. The following measures will be taken, as
described in the Site Treatment Plan for the Alameda-Contra Costa Transit District’s East Bay
Rapid Transit Project in Berkeley, Oakland, and San Leandro (Archaeological/Historical
Consultants, November 2005, updated 2011):

1. An archaeologist will monitor any construction work within the project alignment in
sensitive locations (identified in the Site Treatment Plan and second addendum
archaeological survey report).

1 The capital cost estimate for the proposed project assumes that AC Transit would fund utilities relocations and
adjustments resulting from conflicts with the project. However, utility upgrades would be the responsibility of
individual utilities. In addition, depending upon franchise agreements that utilities may have entered into with
individual cities, private utilities may be responsible for funding relocation costs.
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2. If buried cultural materials (either prehistoric or historic) are encountered during
construction, work would stop in that area until a qualified archaeologist can evaluate the
nature and significance of the find. Depending on the type of feature, the archaeologist
may recommend archaeological excavation to either evaluate, record, or remove the
feature.

3. If human remains are encountered, construction work in the area would be halted and the
Alameda County Coroner contacted. In addition, if the remains are Native American, the
California Native American Heritage Commission (NAHC) would be immediately
contacted. The NAHC would identify the most likely descendants who would be
consulted on the disposition of Native American human remains and associated artifacts.

4. Arrangements will be made with an authorized facility for permanent curation of any
recovered artifactual materials.

5. The archaeological monitor will inform construction crews, prior to construction work, of
material  types  that  might  be  encountered  under  the  street.  Prior  to  construction,
contractors and workers will be informed of reporting requirements in the event that
buried cultural materials or human remains were found, whether in monitored areas or
not.

4.17.7 Hydrology and Water Quality
4.17.7.1 Environmental Consequences
Construction activity that disturbs ground conditions would potentially result in increased
erosion and sedimentation. The No-Build Alternative would not substantially disturb existing
ground conditions and would not impact water resources, including stormwater runoff. Both the
LPA and DOSL Alternatives would remove roadway pavement, excavate, and grade along the
transitway and in station areas. Excavated materials would be temporarily stored at various
locations along the alignment. Exposure and loosening of soils and subsurface materials have the
potential to affect the quality of water runoff into storm drains along the project alignment during
the San Francisco Bay Area’s rainy season if the materials are not contained.

4.17.7.2 Avoidance, Minimization, and/or Mitigation
Under both the LPA and DOSL Alternatives, construction sites where subsurface materials are
exposed will be controlled to prevent dust, debris, and sediment from entering runoff. Drain
basins will be protected by devices to stop and collect any sediment and debris that does enter
runoff.

AC Transit will require the contractor to develop and implement a Storm Water Pollution
Prevention Plan (SWPPP). The plan will be prepared prior to beginning construction activities
and detail the contractor’s plan for controlling runoff. The SWPPP will specify the major storage
locations for excavated materials and for any delivered materials not immediately set in place.
Water quality control measures for these sites will be described.

The  SWPPP will  outline  control  measures  to  be  taken  as  well  as  BMPs to  be  implemented  to
control and prevent to the maximum extent practicable the discharge of pollutants to surface
waters and groundwater. Treatment BMPs that will be implemented for the project will mainly
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consist of mechanical devices such as catch basin inserts or other in-line filtering devices during
construction. In addition, the SWPPP will include a plan for responding to and managing
accidental spills during construction and a plan for the management and disposal of pumped
ponded water or groundwater. The SWPPP will address overall management of the construction
project, such as designating areas for equipment fueling, concrete washout, and stockpiles.

In support of or in addition to the above, AC Transit will implement the following measures to
address related impacts of drainage and runoff of East Bay BRT Project construction:

AC Transit will require the contractor to submit and implement an approved Erosion and
Sediment Control Plan (ESCP). The plan will emphasize standard temporary erosion
control measures to reduce sedimentation and turbidity of surface runoff from disturbed
areas during each rainy season (October 1 to May 1).
AC  Transit  will  require  the  contractor  to  submit  a  Spill  Prevention,  Contaminant  and
Clean-up (SPCC) plan for fuels, oils, lubricants, and other hazardous materials that may
be used during construction.

No construction will be performed until both the ESCP and SPCC are accepted by AC Transit.

4.17.8 Hazardous Materials
4.17.8.1 Environmental Consequences
The potential for encountering pre-existing hazardous materials is present in the types of
construction proposed for the project corridor. As described in Section 4.11, Hazardous
Wastes/Materials, there are a number of environmental risk sites, primarily leaking underground
storage tank sites, which potentially have resulted in contamination of soils along the proposed
East Bay BRT alignment. Known potential contaminants include petroleum hydrocarbons (from
gasoline  and  diesel  fuels)  and,  at  a  few  locations,  heavy  metals.  There  also  is  the  potential  to
encounter unknown sources of contamination.

No impact would occur under the No-Build Alternative because of the very limited
construction—almost entirely above ground—proposed is being used to implement station and
traffic signal improvements.

Construction  of  the  LPA  or  DOSL  Alternatives  would  remove  the  roadway  pavement  and
subgrade materials in various locations. In most locations, the depth of construction would be
shallow and not expose substantial subsurface areas, including previously undisturbed materials.
In some locations, mainly stations, construction would be to greater depths to provide for the
foundations of major above-ground facilities. The amounts of materials disturbed at these
locations and removed to disposal sites would be greater. The potential for encountering
hazardous materials also is greater as a result. The locations where hazardous materials have
been previously identified along the East Bay BRT Project alignment are listed in Tables 4.11-1
and 4.11-2.
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Hazardous materials impacts would occur if construction workers or members of the public were
exposed to hazardous materials during excavation, grading, and related construction activities or
if the likelihood of hazardous waste migration were increased by construction activities.

4.17.8.2 Avoidance, Minimization, and/or Mitigation Measures
Impacts under the LPA or DOSL Alternatives will be mitigated by implementing the following
measures:

Ongoing Reconnaissance. Walk-through level site reconnaissance will be conducted by
the contractor and AC Transit construction engineers at sites where contamination is
possible in order to determine if contamination is present or likely.
Site Evaluation. A site evaluation will be made of any known or suspected
contaminated sites before soil is removed using the following procedure: 1) preparation
of a health and safety plan; 2) preparation of a site specific work plan specifying the
proposed locations for subsurface samples or borings or trenches; 3) soil boring or
trenching and sample collection; 4) laboratory analysis of samples; and 5) preparation of
a findings and recommendations report. If site-specific evaluations determine that
contaminants are present, AC Transit will identify the type and extent of contamination
and prepare and implement a remediation plan to avoid risks to public health and safety.

For contaminated groundwater, remediation will include measures such as the following:

Extraction and disposal
In-situ treatment (bioremediation, chemical alteration, etc.)
Leave in place (cap or contain with slurry walls, if necessary)

4.17.9 Air Quality
4.17.9.1 Impacts
NEPA Construction Phase Impacts
Construction of the proposed project (LPA or DOSL Alternatives)  has the potential to create air
quality impacts through the use of heavy-duty construction equipment and through vehicle trips
generated by construction workers traveling to and from the proposed project site. Construction
activity  will  generate  regional  emissions,  toxic  air  contaminant  (TAC)  emissions,  and  odors.  It
also will increase localized pollutant concentrations near construction. Construction emissions
will be temporary, and not result in any long-term impacts. Therefore, under NEPA, the
proposed project will not result in an adverse impact.

California Environmental Quality Act (CEQA) Construction Phase Impacts
Criteria Pollutant Emissions
Worker-commute emissions were estimated based on the RoadMod estimating tool and
associated model default values. Fugitive dust emissions would primarily result from demolition
and site preparation (e.g., grading) activities. Nitrogen oxide (NOX) emissions would primarily
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result from the use of heavy-duty construction equipment. The assessment of construction air
quality impacts considers each of these potential sources. Construction emissions can vary
substantially from day to day, depending on the level of activity, the specific type of operation,
and the prevailing weather conditions.

The proposed project will result in lane closures and may affect vehicle speeds on the corridor
and parallel roadways. There is a direct correlation between decreased vehicle speeds and higher
pollutant emissions at low vehicle speeds (e.g., 25 to 30 miles per hour [mph]). The construction
analysis conservatively assumed that average daily traffic along the corridor will be reduced by 5
mph during construction activity. The increased emissions resulting from traffic delays were
added into the emissions caused by general construction activity. It was assumed that traffic will
be delayed for up to six blocks, and that the average block is approximately 380 feet long.

Table 4.17-1 includes both on- and off-site exhaust emissions. On-site emissions are emissions
generated by construction equipment located directly on the project site. Off-site emissions are
generated by haul trucks and worker trips, both of which occur primarily away from the project
area. Construction exhaust emissions will exceed the Bay Area Air Quality Management District
(BAAQMD) NOX significance threshold; therefore, under CEQA, construction activity will
result in a significant impact related to equipment exhaust without mitigation.

Table 4.17-1. LPA Alternative Estimated Daily Construction Emissions -
Unmitigated

Construction Year 2013
Pounds Per Day

ROG NOX PM10 PM2.5

Total Regional Construction
Emissions 18 81 5 5
Regional Significance Threshold 54 54 82 54
Exceed Threshold? No Yes No No
Source: Alameda-Contra Costa Transit District, 2010

According to the BAAQMD, the determination of significance with respect to fugitive dust
construction emissions should be based on implementation of control measures.2 These control
measures have been identified by the BAAQMD in their CEQA guidelines. Without
implementation  of  these  control  measures,  under  CEQA,  construction  activity  will  result  in  a
significant impact related to construction dust.

TACs
The assessment of construction-related TACs considers diesel particulate matter (PM) from
construction equipment, demolition and renovation of asbestos-containing materials, and
naturally occurring asbestos.

2BAAQMD, California Environmental Quality Act Air Quality Guidelines, June 2010.
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Diesel Particulate Matter
Construction-related activities could result in the generation of TACs, specifically diesel PM,
from on-road haul trucks and off-road equipment exhaust emissions. Due to the variable nature
of construction activity, the generation of TAC emissions would be temporary; especially
considering the short amount of time equipment is typically located near sensitive land uses.
Current models and methodologies for conducting health risk assessments are associated with
longer-term exposure periods of nine, 40, and 70 years, which do not correlate well with the
temporary and highly variable nature of construction activities.3 This results in difficulties with
producing accurate estimates of health risk. Based on the above assessment, under CEQA, diesel
PM emissions would result in a less-than-significant impact related to construction TACs.

Demolition and Renovation of Asbestos-Containing Materials

The proposed project would not involve the demolition or renovation of any materials containing
asbestos. The construction associated with the proposed project involves repaving the corridor,
and installing new transportation infrastructure to support the proposed project. Because
BAAQMD  Regulation  11,  Rule  2  is  in  place,  no  further  analysis  about  the  demolition  of
asbestos-containing materials is needed in a CEQA document. BAAQMD does recommend that
CEQA documents acknowledge and discuss BAAQMD Regulation 11, Rule 2 to support the
public’s understanding of this issue. The purpose of this rule is to control emissions of asbestos
to the atmosphere during demolition, renovation, milling, and manufacturing; and establish
appropriate waste disposal procedures. Regulation 11, Rule 2 prohibits the use of asbestos in
surfacing roadways, insulating buildings, or as any sort of architectural coating. The rule also
identifies standards in the demolition or renovation of buildings containing asbestos4. Therefore,
under CEQA, TAC exposure would result in a less-than-significant impact related to the
demolition and renovation of asbestos-containing materials.

Naturally Occurring Asbestos (NOA)
The proposed project is located in an area near NOA, and the grading associated with the
proposed project has the potential generate asbestos emissions. The implementation of the Basic
Construction Mitigation Measures, which is recommended for all proposed projects, would
control NOA exposure to the greatest extent feasible. Therefore, under CEQA, TAC exposure
would result in a less-than-significant impact related to naturally occurring asbestos.

Odor Emissions.

Equipment exhaust and paving activities would result in odor emissions for the proposed project.
Odors would be localized and generally confined to the construction area. The proposed project
would use typical construction techniques, and the odors would be typical of most construction
sites and temporary in nature. Therefore, under CEQA, construction odors would result in a less-
than-significant impact related to odor emissions.

3Ibid.
4BAAQMD, Regulation 11, Rule 2, October 1998.



AC Transit East Bay BRT Project January 2012 4.17-10
Final Environmental Impact Statement/
Environmental Impact Report

Construction Phase Control Measures and Mitigation Measures
AQ1 Construction contractors shall implement the BAAQMD Basic Construction Mitigation

Measures listed in Table 4.17-2, and the applicable measures in the Additional
Construction Mitigation Measures. This includes Measure 10 in the Additional
Construction Mitigation Measures.

AQ2 Construction contractors shall comply with BAAQMD Regulation 11 (Hazardous
Pollutants)  Rule  2  (Asbestos  Demolition,  Renovation,  and  Manufacturing).  The
requirements for demolition activities include removal standards, reporting requirements,
and mandatory monitoring and record keeping.

Table 4.17-2. Feasible Control Measures For Construction Emissions

Basic Construction Mitigation Measures. - The following controls should be implemented at
all construction sites.

1. All exposed surfaces (e.g., parking areas, staging areas, soil piles, graded areas, and unpaved
access roads) shall be watered two times per day.

2. All haul trucks transporting soil, sand, or other loose material off-site shall be covered.
3. All visible mud or dirt track-out onto adjacent public roads shall be removed using wet

power vacuum street sweepers at least once per day. The use of dry power sweeping is
prohibited.

4. All vehicle speeds on unpaved roads shall be limited to 15 mph.
5. All roadways, driveways, and sidewalks to be paved shall be completed as soon as possible.

Building pads shall be laid as soon as possible after grading unless seeding or soil binders are
used.

6. Idling times shall be minimized either by shutting equipment off when not in use or reducing
the maximum idling time to 5 minutes (as required by the California airborne toxics control
measure Title 13, Section 2485 of California Code of Regulations [CCR]). Clear signage
shall be provided for construction workers at all access points.

7. All construction equipment shall be maintained and properly tuned in accordance with
manufacturer’s specifications. All equipment shall be checked by a certified mechanic and
determined to be running in proper condition prior to operation.

8. Post a publicly visible sign with the telephone number and person to contact at the lead
agency regarding dust complaints. This person shall respond and take corrective action
within 48 hours. The Air District’s phone number also shall be visible to ensure compliance
with applicable regulations.

Additional Construction Mitigation Measures. - The following measures are recommended
for projects with construction emissions above the threshold.

1. All exposed surfaces shall be watered at a frequency adequate to maintain minimum soil
moisture of 12 percent. Moisture content can be verified by lab samples or moisture probe.

2. All excavation, grading, and/or demolition activities shall be suspended when average wind
speeds exceed 20 mph.

3. Wind breaks (e.g., trees and fences) shall be installed on the windward side(s) of actively
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disturbed areas of construction. Wind breaks should have at maximum 50 percent air
porosity.

4. Vegetative ground cover (e.g., fast-germinating native grass seed) shall be planted in
disturbed areas as soon as possible and watered appropriately until vegetation is established.

5. The simultaneous occurrence of excavation, grading, and ground-disturbing construction
activities on the same area at any one time shall be limited. Activities shall be phased to
reduce the amount of disturbed surfaces at any one time.

6. All trucks and equipment, including their tires, shall be washed off prior to leaving the site.
7. Site accesses to a distance of 100 feet from the paved road shall be treated with a 6 inch to 12

inch compacted layer of wood chips, mulch, or gravel.
8. Sandbags or other erosion control measures shall be installed to prevent silt runoff to public

roadways from sites with a slope greater than 1 percent.
9. Minimize the idling time of diesel powered construction equipment to two minutes.
10. The  project  shall  develop  a  plan  demonstrating  that  the  off-road  equipment  (more  than  50

horsepower) to be used in the construction project (e.g., owned, leased, and subcontractor
vehicles) would achieve a project wide fleet-average 20 percent NOX reduction and 45
percent PM reduction compared to the most recent ARB fleet average. Acceptable options
for reducing emissions include the use of late model engines, low-emission diesel products,
alternative fuels, engine retrofit technology, after-treatment products, add-on devices such as
particulate filters, and/or other options as such become available.

11. Use low volatile organic compound (VOC) (i.e., reactive organic gases) coatings beyond the
local requirements (i.e., Regulation 8, Rule 3: Architectural Coatings).

12. All construction equipment, diesel trucks, and generators shall be equipped with best
available control technology for emission reductions of NOx and PM.

13. All contractors shall use equipment that meets California Air Resources Board’s most recent
certification standard for off-road heavy duty diesel engines.

Source: BAAQMD, CEQA Air Quality Guidelines, June 2010.

Impacts After Mitigation
Construction activity would result in a potentially significant impact without the use of
applicable BAAQMD control measures. Mitigation Measure AQ1 includes the Basic
Construction Mitigation Measures in Table 4.17-2 and Measure 10 listed in the Additional
Construction Mitigation Measures. These mitigation measures would reduce NOX emissions by
25 percent and PM2.5 and PM10 emissions by 45 percent. Construction emissions from mitigated
vehicle exhaust is compared to BAAQMD thresholds in Table 4.17-3. Mitigated emissions
would continue to exceed the NOX threshold. Therefore, under CEQA, the proposed project
(LPA or DOSL Alternative) would result in a significant and unavoidable impact related to
construction air quality.
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Table 4.17-3. LPA Alternative Estimated Daily Construction Emissions - Mitigated

Construction Year 2013
Pounds Per Day

ROG NOX PM10  PM2.5

Total Regional Construction Emissions 18 65 3 3
Regional Significance Threshold 54 54 82 54
Exceed Threshold? No Yes No No
Source: Alameda-Contra Costa Transit District, 2010

4.17.9.2 Avoidance Minimization, and/or Mitigation Measures
Emissions control measures, such as the following, would be implemented during construction:

All active construction areas shall be watered at least twice daily.
All trucks hauling soil, sand, and other loose materials shall be covered and shall
maintain at least two feet of freeboard.
All unpaved access roads, parking areas, and staging areas in the construction area shall
be watered at least three times daily or shall be applied with non-toxic soil stabilizers.
All paved access roads, parking areas, and staging areas in the construction area shall be
swept daily with water sweepers.
Streets shall be swept daily with water sweepers if visible soil material is carried onto
adjacent public streets.
Non-toxic soil stabilizers shall be applied to inactive construction areas (previously
graded areas that are inactive for 10 days or more).
Exposed stockpiles of dirt, sand, or debris shall be enclosed, covered, watered at least
twice daily, or applied with non-toxic soil binders.
Traffic speeds on unpaved roads shall be limited to 15 mph.
Wheel washers shall be installed on all trucks or tires/tracks of all trucks, and equipment
leaving the construction area shall be washed.
Excavation and grading activities shall be suspended when winds exceed 25 mph.
Construction equipment shall use cool exhaust gas recirculation.
Construction equipment shall use aqueous diesel fuel.
Construction contracts shall explicitly stipulate that all construction equipment shall be
properly tuned and maintained.

4.17.10 Noise and Vibration
4.17.10.1 Construction Noise
Construction noise varies depending on the construction process, type of equipment involved,
location of the construction site with respect to sensitive receptors, the schedule proposed to
carry out each task (e.g., hours and days of the week) and the duration of the construction work.
The assessment of potential significant noise effects resulting from construction is based on the
standards and procedures described in the FTA guidance manual and the FHWA Roadway
Construction Noise Model (RCNM). Noise sources in the RCNM database include actual noise
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levels and usage percentages derived from multiple field measurements and observations; this
source data was used in the construction noise analysis. Refer to Table 4.17-4.

Table 4.17-4. Construction Equipment Noise Levels and Usage Factor
Equipment Typical Lmax @ 50’ Usage Factor

Bulldozer 81.7 dBA 40%

Water Truck 74.3 dBA 40%

Roller 80.0 dBA 20%

Concrete Mixer Truck 78.8 dBA 40%

Pavement Scarifier 89.5 dBA 20%

Street Sweeper 81.6 dBA 10%

Jackhammer 88.9 dBA 20%

Bobcat 77.6 dBA 40%

Trencher 80.4 dBA 50%

Concrete Pump Truck 81.4 dBA 20%

Crane 80.6 dBA 16%

Generator 80.6 dBA 50%
Note: Lmax = maximum noise level

Source: FHWA RCNM 2006 / FTA 2006

This construction noise analysis assumes that noise would decrease at a rate of 6 dBA per
doubling of distance from the construction site. At this early stage of the project, there is no
detailed schedule of the actual equipment involved during construction. However, for the
purpose of this initial noise evaluation, the effect of using typical heavy equipment during
construction has been evaluated. Noise levels are reported in terms of 8-hour Leq.
The FTA construction noise criteria contain noise level thresholds, unlike the municipal codes of
the cities of Oakland and San Leandro. As such, construction noise levels were evaluated against
FTA criteria. No construction would occur in the City of Berkeley.

Noise levels associated with various phases of construction were estimated by Parsons, as shown
in Figure 6. Unmitigated construction noise levels within 100 feet of construction activity are
projected to exceed 80 dBA Leq, exceeding the FTA threshold.
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Source: Parsons 2006
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Another area where construction noise impacts may occur would be at sensitive land uses that
are adjacent to construction lay-down or staging areas. These are areas where construction
equipment and materials are stored and accessed during the construction period. At the time of
this study, specific locations and details of the lay-down areas were undecided. If a lay-down
area is selected that is within 90 feet of a residential area, it is possible that noise impacts could
occur, and mitigation would be required.

4.17.10.2 Construction Vibration
Two types of construction vibration impact were analyzed: (1) human annoyance and (2)
building damage. Human annoyance occurs when construction vibration rises significantly above
the threshold of human perception for extended periods of time. Building damage can be
cosmetic or structural. Fragile buildings such as historical structures or ancient ruins are
generally more susceptible to damage from ground vibration. Normal buildings that are not
particularly fragile would not experience any cosmetic damage (e.g., plaster cracks) at distances
beyond 30 feet based on typical construction equipment vibration levels. This distance can vary
substantially depending on the soil composition and underground geological layer between
vibration source and receiver. In addition, not all buildings respond similarly to vibration
generated by construction equipment.

Construction equipment vibration levels were obtained from the FTA guidance manual (FTA
2006), as shown in Table 4.17-5. The distances shown in Table 4.17-6 are the minimum
distances at which short-term construction vibration impacts may occur. Mitigation would be
required if construction equipment were to operate within the distances shown in Table 4.17-7
from wood-framed buildings, such as single family residences, located along the project
alignment.

 Table 4.17-5. Construction Equipment Vibration Source Levels

Equipment PPV at 25 feet Approximate Velocity
Level at 25 feet

Large Bulldozer 0.089 in/sec 87 VdB

Loaded Trucks 0.076 in/sec 86 VdB

Excavator 0.11 in/sec 89 VdB

Small Bulldozer 0.003 in/sec 58 VdB

Vibratory Compactor / Roller 0.55 in/sec 103 VdB
Source: FTA 2006
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Table 4.17-6. Construction Equipment Vibration Impact Distances

Equipment Distance to
Vibration Annoyance1

Distance to Vibration
Building Damage2

Large Bulldozer 45 feet -

Loaded Trucks 40 feet -

Excavator 50 feet -

Small Bulldozer - -

Vibratory Compactor / Roller 85 feet 15 feet
Notes:

1. This is the distance at which the RMS velocity level is 80 VdB or less at the inside of the building structure.
When propagating from the ground surface to the building structure foundation, there is a vibratory coupling
loss of approximately 5 dB; however, this loss is offset by the building amplification in light-frame construction.
Thus, no additional adjustments are applied (Source: FTA 2006).

2. This is the distance at which the peak particle velocity is 0.50 in/sec or less.

Distances less than 10 feet are unreported.

Downtown Oakland – San Leandro Alternative
The DOSL Alternative is simply the southern portion of the LPA; it consists of the LPA as
defined in Section 2.2.3, less Segments 1 through 3 of the alignment (20th Street or Uptown
Station is the northern limits). This alternative does not include any changes to segments 4-11 of
the alignment. As such, all findings of impact associated with Segments 4 through 11 of the LPA
are applicable to the DOSL alternative.

Mitigation
This section discusses the possible mitigation measures that can be implemented to either reduce
or mitigate the impacts generated by the construction of the proposed project.

4.17.10.3 Construction
4.17.10.3.1 Construction Noise
Impact Significance without Mitigation
The unmitigated construction noise level would exceed FTA thresholds at noise sensitive areas
within 100 feet of construction activity. The impact at these areas would be significant.

Construction Noise Mitigation
Noise barriers such as walls are commonly used to reduce outdoor and indoor noise levels from
construction sources. The effectiveness of a barrier depends on the distance from the source to
the barrier, the distance from the receiver to the barrier, and the relative height of the barrier
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above the line-of-sight between the source and receiver. To be effective, a barrier must block this
line-of-sight, be constructed of solid material (such as concrete masonry), and be long enough to
prevent sound from flanking around the ends.

For construction, the noise source height was assumed to be 11 feet above local ground level,
and the receiver height was assumed to be 5 feet  above local ground level.  Placement of a 12-
foot-high noise barrier between the noise source and the receiver, 10 feet from the noise source,
would achieve approximately 12 dBA of insertion loss, reducing the noise level to below 80 dBA
Leq. The wall must incorporate returns or be sufficiently long to reduce flanking noise.

In addition, to avoid unnecessary annoyance from construction noise, the following construction
noise control measures should be implemented:

Perform all construction in a manner to minimize noise and vibration. The contractor
should be required to select construction processes and techniques that create the lowest
noise levels.

Equip all internal combustion engines with a muffler of a type recommended by the
manufacturer.

Turn off idling equipment.

Perform noisier operation during the times least sensitive to receptors.

Locate laydown areas at least 300 feet from any residence or noise-sensitive receptor.

Implement a noise control monitoring program to limit the impacts.

The construction contractor should be required by contract specification to comply with
all local noise ordinances and obtain all necessary permits and variances.

Impact Significance with Mitigation
Construction noise varies greatly depending on the construction process, type, and condition of
equipment used, and layout of the construction site. Many of these factors are traditionally left to
the contractor's discretion, which makes it difficult to accurately forecast levels of construction
noise.

Overall, construction noise levels are governed primarily by the noisiest pieces of equipment.
For most construction equipment, the engine, which is usually diesel, is the dominant noise
source. This is particularly true of engines without sufficient muffling. For special activities such
as impact pile driving and pavement breaking, noise generated by the actual process dominates

With the specified mitigation, the construction noise level would be below FTA thresholds at all
noise sensitive areas. The impact is less than significant with mitigation.
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4.17.10.3.2 Construction Vibration
Impact Significance without Mitigation
The unmitigated construction vibration level would exceed FTA thresholds at vibration sensitive
areas within 85 feet of guideway construction activity. Construction equipment vibration impact
distances are shown in Table 4.17-7. The impact at these areas is significant.

Table 4.17-7. Construction Equipment Vibration Impact Distances

Equipment Distance to Vibration
Annoyance1, feet

Distance to Vibration
Building Damage2, feet

Large bulldozer 45 --
Loaded trucks 40 --
Excavator 50 --
Small bulldozer -- --
Vibratory compactor/roller 85 15
Notes:
1 This is the distance at which the RMS velocity level is 80 VdB or less at the inside of the building structure.
When propagating from the ground surface to the building structure foundation, there is a vibratory coupling loss
of approximately 5 dB; however, this loss is offset by the building amplification in light-frame construction.
Thus, no additional adjustments are applied.
2 This is the distance at which the peak particle velocity is 0.50 in/sec or less.
“—“ indicates distance is less than 10 feet.
Source: Noise and Vibration Impact Assessment Technical Report, Parsons, January 2006

Impact Significance with Mitigation
It is expected that ground-borne vibration from construction activities would cause only
intermittent localized intrusion along the East Bay BRT route. Processes such as earth moving
with bulldozers and the use of vibratory compaction rollers can create annoying vibration. There
are cases where it may be necessary to use this type of equipment in close proximity to
residential buildings. Following are some procedures that can be used to minimize the potential
for annoyance or damage from construction vibration:

When possible, limit the use of construction equipment that creates high vibration levels,
such as vibratory rollers and hammers, operating within 130 feet of residential
structures.
Require vibration monitoring during vibration-intensive activities.
Restrict the hours of vibration-intensive equipment or activities such as vibratory rollers
so that impacts to residents are minimal (e.g., weekdays during daytime hours only
when as many residents as possible are away from home).
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With the specified mitigation, the construction vibration level is below FTA thresholds at all
vibration sensitive areas. The impact is less than significant with mitigation.

4.17.10.4 Avoidance, Minimization, and/or Mitigation Measures
Construction impacts are of a temporary nature, and construction is a necessary part of the East
Bay BRT Project. Measures may be required to minimize construction noise and vibration, and a
noise variance may be required in certain municipalities.

Once details of the construction activities become available, the contractor would need to work
with  local  authorities  to  develop  an  acceptable  approach  to  minimize  interference  with  the
business and residential communities, traffic disruptions, and the total duration of the
construction. Nighttime construction may be necessary to avoid unacceptable disruptions to
street traffic during daytime hours. In the City of Oakland, along the East Bay project alignment,
a construction noise variance from their municipal code would be required to conduct nighttime
construction activities outside the allowed time periods.

There are a number of measures that can be taken to minimize intrusion without placing
unreasonable constraints on the construction process or substantially increasing costs. These
measures include noise and vibration monitoring to ensure that contractors take all reasonable
steps to minimize impacts when near sensitive areas, noise testing and inspections of equipment
to ensure that all equipment on the site is in good condition and effectively muffled, and offering
an active community liaison program. The community liaison program should keep residents
informed about construction plans so they can plan around periods of particularly high noise or
vibration levels and should provide a conduit for residents to express any concerns or
complaints.

Control measures, such as the following, would minimize noise and vibration disturbances at
sensitive areas during construction:

1. Use newer equipment with improved noise muffling and ensure that all equipment items
have the manufacturers’ recommended noise abatement measures, such as mufflers,
engine covers, and engine vibration isolators intact and operational. Newer equipment
would generally be quieter in operation than older equipment. All construction equipment
should be inspected at periodic intervals to ensure proper maintenance and presence of
noise control devices (e.g., mufflers, shrouding, etc.).

2. Perform all construction in a manner to minimize noise and vibration. Use construction
methods or equipment that will provide the lowest level of noise and ground vibration
impact.

3. During asphalt cutting, a temporary noise barrier should be placed between the cutting
area and noise sensitive sites.

4. Conduct truck loading, unloading and hauling operations so that noise is kept to a
minimum by carefully selecting routes to avoid going through residential neighborhoods
to the greatest possible extent.
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5. Construction lay-down or staging areas should be selected in industrially zoned districts.
If industrially zoned areas are not available, commercially zoned areas may be used, or
locations that are at least 90 feet from any noise sensitive land use such as residences,
hotels,  and  motels.  Ingress  and  egress  to  and  from  the  staging  areas  should  be  on
collector streets or greater (higher street designations are preferred).

6. Turn off idling equipment.

7. Minimize construction activities during evening, nighttime, weekend, and holiday
periods. Permits may be required in some cities before construction can be performed in
noise sensitive areas between 7:00 p.m. and 7:00 a.m.

8. The construction contractor should be required by contract specification to comply with
all local noise ordinances and obtain all necessary permits and variances.

It is expected that ground-borne vibration from construction activities would cause only
intermittent localized intrusion along the East Bay BRT route. Processes such as earth moving
with bulldozers, and the use of vibratory compaction rollers can create annoying vibration. There
are cases where it may be necessary to use this type of equipment in close proximity to
residential buildings. Procedures, such as the following, would be used to minimize the potential
for annoyance or damage from construction vibration:

1. When possible, limit the use of construction equipment that creates high vibration levels,
such as vibratory rollers and hammers, operating within 130 feet of residential structures.

2. Require vibration monitoring during vibration-intensive activities.

3. Restrict the hours of vibration-intensive equipment or activities such as vibratory rollers
so that impacts to residents are minimal (e.g., weekdays during daytime hours only when
as many residents as possible are away from home).

A combination of techniques for equipment noise and vibration control as well as administrative
measures would be selected to provide the most effective means for reducing construction noise
and vibration effects. Although, these measures would reduce construction impacts, temporary
increases in noise would likely occur at some locations.

4.17.11 Biological Environment
No construction impacts are anticipated to the biological environment as there are few biological
resources in the project area. BMPs described in Section 4.17.7, Hydrology and Water Quality
(Construction Impacts) would avoid impacts to waterways connecting to biological resources
outside the project area.
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