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CP P BEES WIND ENGINEERING AND AIR QUALITY CONSULTANTS
PETERSEN

Monday, March 10, 2008

Stuart Jones

IBI Group

700 — 1285 W. Pender St.
Vancouver, BC

V6E 4B1

Re: Preliminary Pedestrian Wind Assessment: Response to Comments
Candlestick Point and Hunter’s Point Developments, CPP Project 4139,
Addendum 1.

Dear Stuart:

This letter report addresses three issues related to the Preliminary Pedestrian Wind Assessment
Final Report issued by CPP in June of 2007.

The first issue concerns changes to some of the tower locations. In some cases, the movement of
the tower is expected to improve wind conditions, while in other cases, ground level winds will
increase. However, the basic merits of the original layout are maintained, which is that the
random layout of the towers (see Figures 1 and 2) is an excellent design feature in terms of
mitigating a number of wind effects (when compared to closely grouped towers which can
effectively form a wall for certain wind directions).

The second issue concerns the effects of Bayview Hill and Hunter’s Point Hill on the wind
conditions in the proposed developments. Both hills are directly upwind of the developments for
the prevailing westerly winds. As stated in the final report, the hills will:

1. accelerate the wind,

2. change the direction slightly, and

3. cause additional turbulence or gustiness.

1. Accelerated wind flows around hills are most pronounced at the crests and near the sides. For
the dominant west winds, the primary location of concern for wind acceleration is at the south
end of the hill. As most of the development lies to the west of the hill, acceleration is not
considered a major concern.

2. Around San Francisco Bay, high winds are most common in the late afternoon between March
and October. During these times, the atmosphere is often quite stable, with a thermal inversion
between 1000 ft and 3000 ft above sea level. The lower the temperature inversion, the more wind
is forced around the hills, rather than flowing over the top of the hills. This is particularly
pronounced for hills which are as high as, or higher than, the inversion level. On days with a
particularly low inversion, winds would be expected to be channeled along the direction of the
hill, which would produce more of a west-northwest wind at the development site. This
possibility is addressed in Figure 11 of the final report. Given that the streets are required to
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follow a grid pattern (staggered or meandering streets would further reduce the likelihood of high
wind speeds at street level), the streets are well aligned to minimize the likelihood of high
pedestrian winds for both the prevailing W and W winds.

3. The full effects of the hills on local wind patterns are difficult to predict. However, one effect
which is certain is that much of the Candlestick development will be in the wake of the Bayview
hill most afternoons and evenings from spring through autumn. As noted in the final report,
wakes tend to feature lower mean wind speeds, but higher turbulence or gustiness. A wind tunnel
study of Candlestick Park performed by Jack Cermak at Colorado State University shortly after
the stadium was built revealed that it is the turbulence from Bayview Hill which caused wind
gusting problems at the Park, making field goals and fly balls more difficult. The wake effect
(more gusts, lower average speeds) will diminish with distance from the hill. The wake effect
behind Hunter’s Point Hill will be much less pronounced that at Candlestick, as the hill is much
lower.

Hunter’s Point and Candlestick Point are known to be windy locations. Both the proposed
arrangement of the streets (at angles to the dominant winds) and the proposed locations of the
towers (spread about the development) are well designed to avoid exacerbating wind conditions
for pedestrians. Nonetheless, it is likely that mitigation will be desirable in many locations.
Potential mitigation measures include

a. Winding or staggered streets (rather than a clean grid pattern) would keep with winds from
sweeping along the streets from end to end, thus helping to keep the faster winds above
building height.

b. Narrow streets would also help to keep high winds above the low-rise buildings and
therefore above street level.

c. Taller buildings will channel high winds from their upper floors down to street level. This
phenomenon is called “downwash”. It can be mitigated using podium setbacks and street
level awnings; for effective mitigation the setback and awnings would have to be of the order
of 15 ft. As the winds are highly directional, setbacks may only be needed for buildings faces
exposed to the west. Note however that San Francisco Bay does occasionally see strong
winds from the south during the winter months. The benefit provided by setbacks can be
quantified with a wind tunnel study.

d. Trees, trellises and porous fences are all common mitigation techniques for locations with
higher than desirable pedestrian winds. The benefits of these measures can also be quantified
by a wind tunnel study.
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Pedestrian level wind conditions around the site are expected to be acceptable for use as a main
public accessway, but amelioration techniques as discussed above are likely to be required at
specific sites, particularly to ensure the retail areas are fit for purpose and where outdoor dining is
being considered. Additional advice on these matters can be given once the detailed design has
commenced. Please do not hesitate to contact me with questions or comments.

Sincerely,

[yt

David Banks
Sr. Associate

CPP, Inc.
Wind Engineering and Air Quality Consultants

1415 Blue Spruce Drive
Fort Collins, CO 80524
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Figure 2: Proposed development at Hunter’s Point
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EXECUTIVE SUMMARY

An assessment has been made of the likely environmental wind conditions around the proposed
Candlestick and Hunters Point developments, San Francisco. This report follows on from a study of
the local wind climate, architectural sketch drawings, and discussion with the client. The purpose of

the report is to offer advice on the orientation of the development with regard to the likely wind

conditions.

Pedestrian level wind conditions around the site are expected to be acceptable for use as a main
public accessway, but amelioration techniques are suggested to ensure the retail areas are fit for

purpose. No change in the orientation of the roads is recommended.
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1. INTRODUCTION

It is generally accepted that wind speed and the rate of change of wind velocity are the primary
parameters that should be used in the assessment of how wind affects pedestrians. Local wind effects
can be assessed with respect to a number of environmental wind speed criteria established by various
researchers. Despite the apparent differences in numerical values and assumptions made in their
development, it has been found that when these are compared on a probabilistic basis, there is
remarkably good agreement. Because pedestrians will tolerate higher wind speeds for a smaller
period of time than for lower wind speeds, these criteria provide a means of evaluating the overall
acceptability of a pedestrian location. Also, a location can be evaluated for its intended use, such as
for an outdoor café or a sidewalk. One of the most widely accepted set of criteria was developed by
Lawson (1990).

Lawson’s criteria have categories for discomfort, based on wind speeds exceeded 5% of the time.
The criteria also include a distress rating, for safety assessment, which is based on occasional (once
or twice per year) wind speeds. In both cases, the wind speed used the larger of a mean or gust-
equivalent-mean (GEM) wind speed. The criteria based on the mean wind speeds define when the
steady component of the wind causes discomfort, whereas the GEM wind speeds define when the
wind gusts cause discomfort. For this report only the mean wind speeds for distress are discussed.

The wind speed categories are listed in Table 1.

A detailed assessment of the acceptability of the pedestrian-wingi environment is often desirable
(and is required in windier cities such as Boston or San Francisco) during the project design phase so
that mitigation measures (typically changes to the landscaping) can be made, if necessary, to improve
areas found to be excessively windy. Such an assessment is carried out using scaled-models in a
boundary layer wind tunnel, as analytical methods such as computational fluid dynamics (CFD) are
not capable at this time, except in very simple geometries, to estimate wind pressures, frame loads, or

windiness in pedestrian areas.

In some situations, however, the massing of the buildings presents adverse wind conditions
which cannot be easily remedied through local mitigation. A good example of this is Candlestick

Park, which was studied by Dr. Jack Cermak at Colorado State University, in a pioneering wind
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tunnel test in 1963 (see Figure 1). This study revealed that many of the wind problems experienced in

the stadium could have been avoided if the stadium and the parking lot locations had been reversed.

It is the goal of this report to make preliminary assessment of the potential for pedestrian wind
problems at the Hunter’s Point and Candlestick Point developments. In a detailed assessment, the
wind speeds at several points around the site would be measured for 16 wind directions, and the
results would be compared to the Lawson criteria at each location. For this preliminary assessment,
the criteria of Lawson will serve primarily as a guidelines for the discussion, as we discuss the wind

conditions necessary for ratings of suitable for sitting, standing, walking, or business walking.

The proposed developments are depicted in Figure 2 and Figure 3. In the plan view of Figure 2,

difference section of the developments are identified:

A. Residential, primarily townhomes. There is a retail strip along the main road running along the
NW border of the section, which is expected to have café’s and outdoor seating. The street

orientation is section A is set by the planners.

B. Retail, with a parking garage on the western edge. Two residential towers are visible to the

west of section B. These towers are on the side of the 400 ft-tall hill located to the west of the site.

C. Residential, including several high-rise towers. As with section A, there is a retail corridor
along some of the perimeter roads. The street orientation is section C is designed to match that of the

existing streets to the northwest of the section.

D. Residential, a mix of 4-story wood frame and three towers. The street orientation is designed

to match an existing street grid.
E. Office space and parking structures. The street grid orientation is set by the planners.
F. A residential space which includes many existing buildings.

Note that a proposed football stadium for the San Francisco 49ers is shown at the southern end of

the Hunters Point images.



2. WIND CLIMATE

Wind climatology for the everyday winds that affect pedestrians was defined using wind statistics
from nearby anemometers. The locations of these anemometers relative to the proposed developments
sites are shown in Figure 4. For wind engineering analysis along the San Francisco peninsula, it is

customary to use data from San Francisco International Airport (SFO).

The wind roses of Figure 5 indicate the direction and strength of winds at a height of 10m at this
airport. The wind roses are simply stacked bar charts arranged in a circle— the longer the bar, the
more often the winds originate from that direction. For example, we see in Figure 5a that the
dominant wind direction is the West-Northwest, with winds coming out of this direction 23% of the
time. Of these winds, winds exceeding 12 mph account for 14%, or nearly two thirds of these winds.
Winds come from the neighboring wind directions (West and Northwest) 13% of the time each, so

that these three wind directions account for roughly half of the winds.

To get some sense what these winds speeds entail, the Beaufort wind scale is provided in Table 2,
Sir Francis Beaufort established the earliest quantitative description of wind effects in 1806, for use
at sea. It is still in use today (Penwarden and Wise 1975). The Beaufort scale is based on mean
velocity only, and includes qualitative descriptions of wind effects. Table 2 suggests that mean wind
speeds below 12 mph are of minor concern and that mean wind speeds above 24 mph are definitely

inconvenient.

A closer examination of the wind patterns in San Francisco reveals that the winds change
markedly during the winter months (Figure 5c), becoming milder and less dominated by the west-
northwesterly winds. Figure 6 indicates that the winds also change significantly during the day,
typically intensifying from late morning until reaching an average peak of 20 knots (23 mph) in the
late afternoon, then diminishing in the evening. As it is the highest 5% of the wind speeds which
dictate the pedestrian wind rating system of Table 1, this report will focus on the potential impact of
these summer afternoon winds, shown in Figure 5b. Locations which are susceptible to these
directions can be expected to experience higher speeds more often, and will develop reputations as
windy places. The high exceedance of the wind speed governing the criteria for long term s‘:[ationary
activities, Table 1, means that any outdoor eating areas will have to be carefully located to ensure

acceptable conditions and profitable tenancies.
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Figure 7a illustrate one of the ways in which a location can be susceptible to winds. When strong
winds are aligned with a street grid, then the winds tend to sweep along the streets. Conversely, if the
winds and the street are at angles to each other, then the wind tends to pass over the streets, as shown
in Figure 7b. This issue is further addressed in the Discussion section below. However, in order to
avoid aligning the streets with the dominant wind direction, it is important to identify this wind
direction accurately. Figure 8 plots the fraction of the time that a given wind direction was measured
at SFO for three different time periods, which represent different anemometer locations. Prior to
1995, the dominant wind direction was 300° (270° is winds from the west; 315° is winds from the
NW). After the anemometer was moved in 1995, the dominant wind direction is now reported as
290°.

Given the sensitivity of street orientation to wind direction, CPP pursued additional wind data
closer to the sites. Reliable wind data was located for three years from a downtown anemometer, and
this data is overlayed with the SFO data in Figure 8. This data indicates less of a shift to the west than

had been expected, and that winds from the NW are less of a concern than winds from the west.

CPP has also determined that reliable wind data from a well sited anemometer was recorded at
the Hunters Point Naval Shipyard as part of the Superfund Site monitoring. Only 16 months of data
from this anemometer are available. To avoid seasonal bias, one full calendar year from Hunters
Point is presented in Figure 8 and Figure 9a. This data indicates a clear dominance of westerly winds;

strong winds outside a band from 240° to 300° are quite rare.

This shift between the airport and downtown is not unexpected. The dominant wind direction is
know to shifts with locations around the bay. Figure 9b shows wind data taken from an anemometer
across the bay in Oakland, indicating that winds generally come more from the west (270°). Figure
10 shows data taken from around the bay area. We see that on this summer afternoon, winds at SFO
are out of the west, but out of the west-southwest at Golden Gate. Wind direction is affected by local

topography.

The Candlestick Point development will be influenced by the relatively large hill to the west,
which will tend to accelerate the wind and may change the direction from west towards west-north-

west. It is the turbulence from this hill which causes wind gusting problems at Candlestick Park.



3. DISCUSSION

3.1 Street Orientation

As mentioned above, when looking at the overall orientation of the scheme it is important to
ensure that the streets do not align with the strong prevailing summer afternoon winds, otherwise the
wind will be funneled along these streets causing uncomfortable conditions. The funneling of wind
will occur along any street when there is a continuous street front with buildings in the order of 4

storeys or taller,

Figure 11 illustrates the street alignment when compared to the prevailing wind directions. None
of the streets are vulnerable to west winds. The sections in which the street plan is based upon the
existing street plan are vulnerable as the winds shift towards the NW, but these winds are outside the

dominant range at Hunters Point.

The streets in each of the sections are aligned in a manner to encourage the wind to flow over the
top of the buildings reducing the wind speed at ground level. This becomes more important the wider
the street, which may be of importance for the park areas in embedded in the residential areas. Wide
streets bordered by tall buildings are especially vulnerable to this so-called “wind tunnel” funneling

phenomenon.

Winding streets that do not follow a grid, such as those in section B, can keep high winds above
the buildings as well. The impact of wind funneling can be reduced by planting tall, bushy trees along

these streets to force the winds to stay above the street level.

3.2 Retail Areas

Candlestick Point has a retail block, and two retail strips; the primary one running south-west to
north-east which is understood to contain outdoor eating areas, and the secondary running north-west
to south east. The retail block (section B), with its irregular street pattern, is ideal for minimising
adverse wind conditions. While the gridded street plans of sections A and C are well aligned to
minimize the adverse effects of the dominant winds, the street orientations will nonetheless
occasionally tend to encourage wind to be funneled to the retail crossroads, particularly if the local

topography shifts the wind directions to align with the nearby hill. The full effects of the hill are
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difficult to predict. It is likely that much of the candlestick development will be in the wake of the hill

much of the time. Wakes tend to feature lower mean wind speeds, but higher turbulence or gustiness.

Wind conditions at the main crossroads are likely to be gusty and outdoor eating should not be
located on this corner (see red highlighted region in Figure 11a). It is best to locate the outdoor eating
areas towards the centre of the blocks. Awnings along the street front will give additional protection

not only from wind, but also rain, thereby encouraging patrons to come even in inclement weather.

While the street alignments are close to ideal, the potential need to mitigate remains considerable
in the face of such a strong dominant afternoon winds. Mitigation measures to counteract pedestrian
wind problems could include awnings along the retail strip, combined with local screening and

roadside tree planting.

3.3 General Guidelines

Corners: It is best to locate entrances at least 5 m away from the corners of buildings, as these are

typically the windiest locations.

Balconies: Any balconies on the high-rise towers should be located away from the building
corners, otherwise they will only be usable for a short period of the year. Balconies facing into the
prevailing wind direction will be equally uncomfortable for a large portion of the year and can cause

issues with building operations due to internal pressurisation.

Towers:

1. By setting the tower on a podium with about a 5 m setback from the street edge, the downwash is
forced into the street away from the pedestrian areas. The current scheme typically has the tall
towers on the street edge and it would be preferable to mount these on podiums, alternatively
include awnings along all frontages in the vicinity of the towers.

2. The random layout of the towers is an excellent design feature in terms of mitigating a number of
wind effects. The only tower that causes slight concern is the one on the corner of the main retail
streets as this has the potential to cause problems along the main retail strip. It would be better if

this tower could be located away from this corner.
3.4 Conclusion

This area of San Francisco is known to be windy, especially in summer afternoons when winds
§

from the west quadrant dominate the wind climate. Based on the Hunters Point wind data, the street
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alignments are close to ideal to reducing the effects of winds. In spite of this, it is likely that some

locations will be too windy for certain uses, simply because of how windy the site is.

Pedestrian level wind conditions around the site are expected to be acceptable for use as a main
public accessway, but amelioration techniques as discussed above will be required to ensure the retail

areas are fit for purpose, particularly where outdoor dining is being considered.

Additional advice on these matters can be given once the detailed design has commenced.

A
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Figure 1 Original Candlestick Park wind tunnel test model
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Figure 2a

Figure 2b

Proposed development at Candlestick Point
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-Figure 3b

Figure 3a

Proposed development at Candlestick Point

Prdposed development at Hunters Point
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Figure 5b. San Francisco International Airport wind rose, summer afternoons.

18



cpp CPP Project 07-4129
WIND ROSE

- 7 mph
— 12 mph
— 18 mph
— 24 mph
- 31 mph

> 32 mph

San Francisco International Airport — Dec-Feb, Bam—8prh
1981-1995: 10 m Anemometer
Source: Earth Info CD

Figure 5c. San Francisco International Airport wind rose, winter daytime.
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Figure 7a  Winds which are not aligned with the direction of the street typically reduce wind
speeds at street level.
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Figure 7b  Illustration of recirculating flows in a street canyon
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Figure 8  Uncertainty in the dominant wind direction related to anemometer position.
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Figure 10: San Francisco Bay anemometer readings for 5 pm, Sept 10, 2002
(from http://sfports.wr.usgs.gov/cgi-bin/wind/windbin.cgi)
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Figure 11a. Plan view of Candlestick showing comparing street alignment with dominant wind
directions. Red highlighted boxes indicate areas of concern.
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Figure 11b. Plan view of Hunters Point comparing street alignment with dominant wind directions.
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TABLE 2
SUMMARY OF LAWSON CRITERIA

Comfort (maximum of mean or gust-equivalent-mean (GEM') wind speed exceeded 5% of the time)

<4 m/s <9mph | Pedestrian Sitting (considered to be of long duration)

4-6m/s | 9-13 mph | Pedestrian Standing (or sitting for a short time or exposure)

6-8m/s | 13- 18 mph | Pedestrian Walking

8-10m/s | 18-22 mph | Business Walking (objective walking from A to B or for cycling)

> 10 m/s >22 mph | Uncomfortable
Distress (for safety assessment)

15 m/s 34 mph not to be exceeded more than two times per year (or one time per season)

Note:

" The gust-equivalent-mean (GEM) is the peak gust wind speed divided by 1.85.
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TABLE 2

SUMMARY OF WIND EFFECTS ON PEOPLE

Beaufort Mean Mean

Description Speed Speed  Effects

Number
(mph) (v/s)

Calm, light air 0,1 0-3 0-2 Calm, no noticeable wind.

Light breeze 2 4-7 2-3 Wind felt on face.

Gentle breeze 3 8-12 3-5 Wind extends light flag. Hair is disturbed.
Clothing flaps

Moderate breeze 4 13-18 5-8 Raises dust, dry soil, and loose paper. Hair
disarranged.

Fresh breeze 5 19-24 8-11 Force of wind felt on body. Drifting snow
becomes airborne. Limit of agreeable wind on
land.

Strong breeze 6 25-31 11-14  Umbrellas used with difficulty. Hair blown
straight. Difficult to walk steadily. Wind noise
on ears unpleasant. Windborne snow above
head height (blizzard).

Near gale 7 32--38 14-17  Inconvenience felt when walking.

Gale 8 39-46 17-21  Generally impedes progress. Great difficulty
with balance in gusts.

Strong gale 9 47-54 21-24  People blown over by gusts.

Note: Table from Penwarden and Wise [1975].
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Table A Eight-Hour CO Levels At CPHPS Intersections

Recep. # Address

1

2
3
4
5
6

AN B W=

Walker Gilman
Third_Gilman
Griffin Palou
Evans Jennings

Walker Gilman
Third_Gilman
Griffin Palou
Evans Jennings

Total Concentration

Exist 2009 FNP 2030 FP 2030

CO Background (Highest at SF)

1.6 1.7 2.0 1.6 1.6 1-hour 8-hour
2.0 1.9 2.1 1.6 1.6 2006 2.7 2.1
1.7 1.7 1.8 1.6 1.6 2007 2.5 1.6
1.9 2.0 2.0 1.6 1.6 2008 5.7 2.3
0.0 0.0 0.0 0.0 0.0 3.6 2.0
0.0 0.0 0.0 0.0 0.0 2nd highest of past 2 years
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0

CALINE4 Model Values Background Total Concentration

Exist 2009 FNP 2030 FP 2030 2009 2030 2030 Exist 2009 FNP 2030 FP 2030
0.0 0.1 0.4 0.0 0.0 1.6 1.6 1.6 1.6 1.7 2.0 1.6
0.4 0.3 0.5 0.0 0.0 1.6 1.6 1.6 2.0 1.9 2.1 1.6
0.1 0.1 0.2 0.0 0.0 1.6 1.6 1.6 1.7 1.7 1.8 1.6
0.3 0.4 0.4 0.0 0.0 1.6 1.6 1.6 1.9 2.0 2.0 1.6
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1.6
1.6
1.6
1.6
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0



Table A One-Hour CO Levels At CPHPS Intersections

Total Concentration

Recep. # Address Exist 2009 FNP 2030 FP 2030 CO Background (Highest at SF)
1 Walker Gilman 2.5 2.7 3.1 25 25 1-hour 8-hour
2 Third_Gilman 3.1 2.9 32 2.5 2.5 2006 2.7 2.1
3 Griffin Palou 2.7 2.7 2.8 2.5 2.5 2007 2.5 1.6
4 Evans Jennings 2.9 3.0 3.0 2.5 25 2008 5.7 2.3
5 0.0 0.0 0.0 0.0 0.0 3.6 2.0
6 0.0 0.0 0.0 0.0 0.0 2nd highest of past 2 years
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
CALINE4 Model Values Background Total Concentration
Exist 2009 FNP 2030 FP 2030 2009 2030 2030 Exist 2009 FNP 2030 FP 2030 CUM 2020 CUMP 2020
1 Walker Gilman 0.0 0.2 0.6 0.0 0.0 2.5 2.5 2.5 25 2.7 3.1 2.5 25
2 Third_Gilman 0.6 0.4 0.7 0.0 0.0 2.5 2.5 2.5 3.1 29 32 2.5 2.5
3 Griffin Palou 0.2 0.2 0.3 0.0 0.0 2.5 2.5 2.5 2.7 2.7 2.8 2.5 25
4 Evans Jennings 0.4 0.5 0.5 0.0 0.0 2.5 25 2.5 2.9 3.0 3.0 2.5 2.5
5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



c4$.0ouT

CALINE4: CALIFORNIA LINE SOURCE DISPERSION MODEL
JUNE 1989 VERSION
PAGE 1

JOB: Bayview Third_Gilman Project

RUN: Hour 1 _ (WORST CASE ANGLE)
POLLUTANT: Carbon Monoxide

I. SITE VARIABLES

U= 1.0 M/sS z0= 100. cM™ ALT=
BRG= WORST CASE VD= .0 cm/s
CLAS= 6 (F) VS= .0 cm/s
MIXH= 1000. M AMB= .0 PPM
SIGTH= 10. DEGREES TEMP= 5.0 DEGREE (C)

II. LINK VARIABLES

(M

LINK * LINK COORDINATES (M)  * EF
DESCRIPTION * X1 Yl X2 Y2 * TYPE VPH (G/MI)

A. Gillman E * 0 0 300 0* AG 2710 1.8
B. Gillman w * 0 0 -300 0* AG 2610 1.8
C. Third N * 0 0 0 300 * AG 3280 1.8
D. Third s * 0 0 0 -300 * AG 2740 1.8

IIT. RECEPTOR LOCATIONS

* COORDINATES (M)

RECEPTOR * X Y z
1. Recpt 1 * 14 8 .5
2. Recpt 2 * -14 8 .5
3. Recpt 3 * -14 -8 .5
4. Recpt 4 * 14 -8 5

IV. MODEL RESULTS (WORST CASE WIND ANGLE )

* * PRED * CONC/LINK
* BRG * CONC * (PPM)
RECEPTOR  * (DEG) * (PPM) * A B C D
1. Recpt 1 * 262. * T * 1 .3 2 .0
2. Recpt 2 * 98. * 7 * .3 .1 2 .0
3. Recpt 3 * 8. * .6 * .0 .2 4 .0
4. Recpt 4 * 352. % .6 * .2 .0 4 .0

Page 1



CALINE4:

JOB:
RUN:
POLLUTANT:

c4$.0ouT

CALIFORNIA LINE SOURCE DISPERSION MODEL

JUNE 1989 VERSION
PAGE 1

Bayview Third_GiTman No
Hour 1 ] (WORST
Carbon Monoxide

I. SITE VARIABLES

Project
CASE ANGLE)

(M

U= 1.0 M/s Z0= 100. Cm ALT=
BRG= WORST CASE VD= .0 cM/s
CLAS= 6 (F) VS= .0 cm/s
MIXH= 1000. M AMB= .0 PPM
SIGTH= 10. DEGREES TEMP= 5.0 DEGREE (C)
II. LINK VARIABLES
LINK LINK COORDINATES (M) * EF
DESCRIPTION f X1 Yl X2 Y2 f TYPE VPH (G/MI)
A. Gillman E * 0 0 300 0 * AG 910 1.8
B. Gillman w * 0 0 -300 0 * AG 1220 1.8
C. Third N * 0 0 0 300 * AG 2710 1.8
D. Third s * 0 0 0 -300 * AG 2500 1.8
ITIT. RECEPTOR LOCATIONS
* COORDINATES (M)
RECEPTOR * X Y z
1. Recpt 1 * 14 8 5
2. Recpt 2 * -14 8 5
3. Recpt 3 * -14 -8 5
4. Recpt 4 * 14 -8 5
IV. MODEL RESULTS (WORST CASE WIND ANGLE )
* * PRED * CONC/LINK
* BRG * CONC * (PPM)
RECEPTOR  * (DEG) * (PPM) * A B C
1. Recpt 1 188. 47 .0 .0 .0 .3
2. Recpt 2 * 172. * 4 % .0 .1 .0 .3
3. Recpt 3 * 8. * 4 * .0 .1 .3 .0
4. Recpt 4 * 352. = 4 .0 .0 .3 .0
0o

Page 1
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CALINE4: CALIFORNIA LINE SOURCE DISPERSION MODEL
JUNE 1989 VERSION
PAGE 1

JOB: Bayview Third_Gilman Exist

RUN: Hour 1 _ (WORST CASE ANGLE)
POLLUTANT: Carbon Monoxide

I. SITE VARIABLES

U= 1.0 M/sS z0= 100. cM™ ALT=
BRG= WORST CASE VD= .0 cm/s
CLAS= 6 (F) VS= .0 cm/s
MIXH= 1000. M AMB= .0 PPM
SIGTH= 10. DEGREES TEMP= 5.0 DEGREE (C)

II. LINK VARIABLES

(M

LINK * LINK COORDINATES (M)  * EF
DESCRIPTION * X1 Yl X2 Y2 * TYPE VPH (G/MI)

A. Gillman E * 0 0 300 0 * AG 431 5.3
B. Gillman w * 0 0 -300 0 * AG 507 5.3
C. Third N * 0 0 0 300 * AG 1202 5.3
D. Third s * 0 0 0 -300 * AG 1044 5.3

IIT. RECEPTOR LOCATIONS

* COORDINATES (M)

RECEPTOR * X Y z
1. Recpt 1 * 14 8 5
2. Recpt 2 * -14 8 .5
3. Recpt 3 * -14 -8 .5
4. Recpt 4 * 14 -8 5

IV. MODEL RESULTS (WORST CASE WIND ANGLE )

* * PRED * CONC/LINK
* BRG * CONC * (PPM)
RECEPTOR * (DEG) * (PPM) * A B C D
1. Recpt 1 * 188. * .5 0% 1 0 .0 .4
2. Recpt 2 * 172. * .6 * .0 1 .0 .4
3. Recpt 3 * 8. * .6 * .0 1 .4 .0
4. Recpt 4 * 352. * .6 * .1 0 .4 .0
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JOB: Bayview Griffin_Palou Project

RUN: Hour 1 _ (WORST CASE ANGLE)
POLLUTANT: Carbon Monoxide

I. SITE VARIABLES

U= 1.0 M/sS z0= 100. cM™ ALT=
BRG= WORST CASE VD= .0 cm/s
CLAS= 6 (F) VS= .0 cm/s
MIXH= 1000. M AMB= .0 PPM
SIGTH= 10. DEGREES TEMP= 5.0 DEGREE (C)

II. LINK VARIABLES

(M

LINK * LINK COORDINATES (M)  * EF
DESCRIPTION * X1 Yl X2 Y2 * TYPE VPH (G/MI)

A. Palou E * 0 0 300 0* AG 1470 1.5
B. Palou w * 0 0 -300 0 * AG 1080 1.5
C. Griffin N * 0 0 0 300 * AG 620 1.5
D. Griffin s ' 0 0 0 -300 * AG 1010 1.5

IIT. RECEPTOR LOCATIONS

* COORDINATES (M)

RECEPTOR * X Y z
1. Recpt 1 * 7 7 .5
2. Recpt 2 * -7 7 .5
3. Recpt 3 * -7 -7 .5
4. Recpt 4 * 7 -7 5

IV. MODEL RESULTS (WORST CASE WIND ANGLE )

* * PRED * CONC/LINK
* BRG * CONC * (PPM)
RECEPTOR * (DEG) * (PPM) * A B C D
1. Recpt 1 * 187. * .3 0% 1 0 .0 1
2. Recpt 2 * 97. * .3 0% .2 .0 .0 0
3. Recpt 3 * 83. * .30 .2 .0 .0 0
4. Recpt 4 * 278. * 3 * .0 .1 .0 0
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CALINE4: CALIFORNIA LINE SOURCE DISPERSION MODEL
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JOB: Bayview Griffin_Palou No Project
RUN: Hour 1 (WORST CASE ANGLE)
POLLUTANT: Carbon Monoxide

I. SITE VARIABLES

U= 1.0 M/sS z0= 100. cM™ ALT=
BRG= WORST CASE VD= .0 cm/s
CLAS= 6 (F) VS= .0 cm/s
MIXH= 1000. M AMB= .0 PPM
SIGTH= 10. DEGREES TEMP= 5.0 DEGREE (C)

II. LINK VARIABLES

o EF
* TYPE VPH (G/MI)

AG 1060 1.5
AG 910 1.5
AG 620 1.5
AG 770 1.5

D

.1

.0

.0

.0

(M

LINK LINK COORDINATES (M)
DESCRIPTION f X1 Yl X2 Y2
A. Palou E ® 0 0 300 0 =
B. Palou w * 0 0 -300 0 =
C. Griffin N ® 0 0 0 300 *
D. Griffin s * 0 0 0 -300 =
ITIT. RECEPTOR LOCATIONS
* COORDINATES (M)
RECEPTOR * X Y z
1. Recpt 1 * 7 7 .5
2. Recpt 2 * -7 7 .5
3. Recpt 3 * -7 -7 .5
4. Recpt 4 * 7 -7 .5
IV. MODEL RESULTS (WORST CASE WIND ANGLE )
* * PRED * CONC/LINK
* BRG * CONC * (PPM)
RECEPTOR  * (DEG) * (PPM) * A B C
1. Recpt 1 187. 2" .0 0 .0
2. Recpt 2 * 97. 20 .1 0 .0
3. Recpt 3 * 83. 207 .1 0 .0
4. Recpt 4 277. 20 .0 1 .0
0o
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JOB: Bayview Griffin_Palou Exist
RUN: Hour 1 _ (WORST CASE ANGLE)
POLLUTANT: Carbon Monoxide
I. SITE VARIABLES
U= 1.0 M/sS z0= 100. cM™ ALT=
BRG= WORST CASE VD= .0 cM/s
CLAS= 6 (F) VS= .0 cm/s
MIXH= 1000. M AMB= .0 PPM
SIGTH= 10. DEGREES TEMP= 5.0 DEGREE (C)

IT. LINK VARIABL

ES

(M

LINK LINK COORDINATES (M) * EF
DESCRIPTION f X1 Yl X2 Y2 f TYPE VPH (G/MI)
A. Palou E ® 0 0 300 0 * AG 133 4.6
B. Palou w * 0 0 -300 0 * AG 190 4.6
C. Griffin N ® 0 0 0 300 * AG 305 4.6
D. Griffin s : 0 0 0 -300 * AG 270 4.6
ITTI. RECEPTOR LOCATIONS
* COORDINATES (M)
RECEPTOR * X Y z
1. Recpt 1 * 7 7 .5
2. Recpt 2 * -7 7 .5
3. Recpt 3 * -7 -7 .5
4. Recpt 4 * 7 -7 .5
IV. MODEL RESULTS (WORST CASE WIND ANGLE )
* * PRED * CONC/LINK
* BRG * CONC * (pPPM)
RECEPTOR  * (DEG) * (PPM) * A B C D
1. Recpt 1 187. 2" .0 0 .0 1
2. Recpt 2 * 173. * 20 .0 0 .0 .1
3. Recpt 3 * 7. % 2 .0 0 1 .0
4. Recpt 4 * 353. % 2 .0 0 1 .0
0o
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JOB: Bayview Evans_Jennings Project

RUN: Hour 1 ]
POLLUTANT: Carbon Monoxide

I. SITE VARIABLES

(WORST CASE ANGLE)

U= 1.0 M/sS z0= 100. cM™
BRG= WORST CASE VD= .0 cm/s
CLAS= 6 (F) VS= .0 cm/s
MIXH= 1000. M AMB= .0 PPM
SIGTH= 10. DEGREES TEMP= 5.0 DEGREE (C)

II. LINK VARIABLES

TYPE

AG
AG

ALT=

(M

LINK * LINK COORDINATES (M) il
DESCRIPTION * X1 Yl X2 Y2 *

A. Jennings E % 0 0 300 0 *
B. Jennings W ¥ 0 0 -300 0 =
C. Evans N * 0 0 0 300 *
D. Evans S * 0 0 0 -300 =

IIT. RECEPTOR LOCATIONS
* COORDINATES (M)

RECEPTOR * X Y z
1. Recpt 1 * 10 7 5
2. Recpt 2 * -10 7 .5
3. Recpt 3 * -10 -7 .5
4. Recpt 4 * 10 -7 5

IV. MODEL RESULTS (WORST CASE WIND ANGLE )

AG

* * PRED * CONC/LINK

* BRG * CONC * (PPM)
RECEPTOR * (DEG) * (PPM) * A B C
1. Recpt 1 * 262. * .5 0% 1 .3 .0
2. Recpt 2 * 98. * .5 0% .3 .1 .0
3. Recpt 3 * 82. * .5 0% .3 .1 .0
4. Recpt 4 * 278. * .5 0% .1 .3 .0
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JOB: Bayview Evans_Jennings No Project

RUN: Hour 1 ]
POLLUTANT: Carbon Monoxide

I. SITE VARIABLES

(WORST CASE ANGLE)

U= 1.0 M/sS z0= 100. cM™
BRG= WORST CASE VD= .0 cm/s
CLAS= 6 (F) VS= .0 cm/s
MIXH= 1000. M AMB= .0 PPM
SIGTH= 10. DEGREES TEMP= 5.0 DEGREE (C)

II. LINK VARIABLES

TYPE

AG
AG

ALT=

(M

LINK * LINK COORDINATES (M) il
DESCRIPTION * X1 Yl X2 Y2 *

A. Jennings E % 0 0 300 0 *
B. Jennings W ¥ 0 0 -300 0 =
C. Evans N * 0 0 0 300 *
D. Evans S * 0 0 0 -300 =

IIT. RECEPTOR LOCATIONS
* COORDINATES (M)

RECEPTOR * X Y z
1. Recpt 1 * 10 7 5
2. Recpt 2 * -10 7 .5
3. Recpt 3 * -10 -7 .5
4. Recpt 4 * 10 -7 5

IV. MODEL RESULTS (WORST CASE WIND ANGLE )

AG

* * PRED * CONC/LINK

* BRG * CONC * (PPM)
RECEPTOR * (DEG) * (PPM) * A B C
1. Recpt 1 * 262. * .5 0% 1 .3 .0
2. Recpt 2 * 98. * .5 0% .3 .1 .0
3. Recpt 3 * 82. * .5 0% .3 .1 .0
4. Recpt 4 * 278. * .5 0% .1 .3 .0
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JOB: Bayview Evans_Jennings Exist
RUN: Hour 1 (WORST CASE ANGLE)
POLLUTANT: Carbon Monoxide

I. SITE VARIABLES

U= 1.0 M/sS z0= 100. cM™ ALT=
BRG= WORST CASE VD= .0 cm/s
CLAS= 6 (F) VS= .0 cm/s
MIXH= 1000. M AMB= .0 PPM
SIGTH= 10. DEGREES TEMP= 5.0 DEGREE (C)

II. LINK VARIABLES

o EF
* TYPE VPH (G/MI)

AG 670 4.1
AG 776 4.1
AG 165 4.1
AG 149 4.1

D

.0

.0

.0

.0

(M

LINK LINK COORDINATES (M)
DESCRIPTION f X1 Yl X2 Y2
A. Jennings E % 0 0 300 0 *
B. Jennings W ¥ 0 0 -300 0 =
C. Evans N * 0 0 0 300 *
D. Evans S * 0 0 0 -300 =
ITIT. RECEPTOR LOCATIONS
* COORDINATES (M)
RECEPTOR * X Y VA
1. Recpt 1 * 10 7 .5
2. Recpt 2 * -10 7 .5
3. Recpt 3 * -10 -7 .5
4. Recpt 4 * 10 -7 .5
IV. MODEL RESULTS (WORST CASE WIND ANGLE )
* * PRED * CONC/LINK
* BRG * CONC * (PPM)
RECEPTOR * (DEG) f (PPM) f A B C
1. Recpt 1 263. 47 .0 .3 .0
2. Recpt 2 * 263. .4 3 .0 .4 .0
3. Recpt 3 * 277. 4 % .0 .4 .0
4. Recpt 4 277. 4 .0 .3 .0
oo
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JOB: Bayview Waker_Gilman Project

RUN: Hour 1 _ (WORST CASE ANGLE)
POLLUTANT: Carbon Monoxide

I. SITE VARIABLES

U= 1.0 M/sS z0= 100. cM™ ALT=
BRG= WORST CASE VD= .0 cm/s
CLAS= 6 (F) VS= .0 cm/s
MIXH= 1000. M AMB= .0 PPM
SIGTH= 10. DEGREES TEMP= 5.0 DEGREE (C)

II. LINK VARIABLES

(M

LINK * LINK COORDINATES (M)  * EF
DESCRIPTION * X1 Yl X2 Y2 * TYPE VPH (G/MI)

A. Gilman E * 0 0 300 0 * AG 410 1.5
B. Gilman w * 0 0 -300 0* AG 2370 1.5
C. Carroll N * 0 0 0 300 * AG 2140 1.5
D. Carroll s * 0 0 0 -300 * AG 2700 1.5

IIT. RECEPTOR LOCATIONS

* COORDINATES (M)

RECEPTOR * X Y z
1. Recpt 1 * 7 7 .5
2. Recpt 2 * -7 7 .5
3. Recpt 3 * -7 -7 .5
4. Recpt 4 * 7 -7 5

IV. MODEL RESULTS (WORST CASE WIND ANGLE )

* * PRED * CONC/LINK
* BRG * CONC * (pPm)
RECEPTOR * (DEG) * (PPM) * A B C D

e e e e e e e e e e W e e W e e e W =

1. Recpt 1 * 263. * .5 0% .0 3 .2 0
2. Recpt 2 * 172. * .6 * .0 2 .0 3
3. Recpt 3 * 8. * 5 % .0 2 .3 0
4. Recpt 4 * 277. % 5 .0 3 .0 2
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JOB: Bayview Walker_Gilman No Project

RUN: Hour 1 _ (WORST CASE ANGLE)
POLLUTANT: Carbon Monoxide

I. SITE VARIABLES

U= 1.0 M/sS z0= 100. cM™ ALT= 0. (M
BRG= WORST CASE VD= .0 cm/s
CLAS= 6 (F) VS= .0 cm/s
MIXH= 1000. M AMB= .0 PPM
SIGTH= 10. DEGREES TEMP= 5.0 DEGREE (C)

II. LINK VARIABLES

LINK * LINK COORDINATES (M)  * EF H W
DESCRIPTION * X1 Yl X2 Y2 * TYPE VPH (G/MI) (M) (M
A. Gilman E * 0 0 300 0 * AG 160 1.3 0 13.2
B. Gilman w * 0 0 -300 0 * AG 580 1.3 .0 13.2
C. Carroll N * 0 0 0 300 * AG 870 1.3 .0 13.2
D. Carroll s * 0 0 0 -300 * AG 990 1.3 .0 13.2

IIT. RECEPTOR LOCATIONS

* COORDINATES (M)

RECEPTOR * X Y z
1. Recpt 1 * 7 7 .5
2. Recpt 2 * -7 7 .5
3. Recpt 3 * -7 -7 .5
4. Recpt 4 * 7 -7 .5

IV. MODEL RESULTS (WORST CASE WIND ANGLE )

* * PRED * CONC/LINK
* BRG * CONC * (PPM)
RECEPTOR * (DEG) * (PPM) * A B C D
1. Recpt 1 * 187. * 1o 0 0 .0 .1
2. Recpt 2 * 173. * 2 .0 .0 .0 .1
3. Recpt 3 * 7. % 20 .0 .0 .1 .0
4. Recpt 4 * 277. * 10F .0 .0 .0 .0
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JOB: Bayview Walker_Gilman Exist

RUN: Hour 1 _ (WORST CASE ANGLE)
POLLUTANT: Carbon Monoxide

I. SITE VARIABLES

U= 1.0 M/sS z0= 100. cM™ ALT=
BRG= WORST CASE VD= .0 cm/s
CLAS= 6 (F) VS= .0 cm/s
MIXH= 1000. M AMB= .0 PPM
SIGTH= 10. DEGREES TEMP= 5.0 DEGREE (C)

II. LINK VARIABLES

(M

LINK * LINK COORDINATES (M) * EF
DESCRIPTION * X1 Y1l X2 Y2 * TYPE VPH (G/MI)

A. Gilman E * 0 0 300 0 * AG 141 4.1
B. Gilman w * 0 0 -300 0 * AG 69 4.1
C. carroll N * 0 0 0 300 * AG 98 4.1
D. Carroll s * 0 0 0 -300 AG 1 4.1

IIT. RECEPTOR LOCATIONS

* COORDINATES (M)

RECEPTOR * X Y z
1. Recpt 1 * 7 7 .5
2. Recpt 2 * -7 7 .5
3. Recpt 3 * -7 -7 .5
4. Recpt 4 * 7 -7 .5

IV. MODEL RESULTS (WORST CASE WIND ANGLE )

* * PRED * CONC/LINK
* BRG * CONC * (PPM)
RECEPTOR * (DEG) * (PPM) * A B C D
1. Recpt 1 * 97. * .0 * 0 0 0 .0
2. Recpt 2 * 96. * .0 * .0 .0 0 .0
3. Recpt 3 * 84. * .0 * .0 .0 0 .0
4. Recpt 4 * 354. * .0 * .0 .0 0 .0
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Appendix H2 MACTEC Construction Workers

and Equipment Resources,
October 1, 2009







Draft: Bayview Waterfront Project - Construction Workers and Eq

Prepared by MACTEC for EIR analysis

for 2017

y by Construction Phase (Revision 7, 10-01-09)

Construction Construction Construction
. o P N 3 - 3 - 3
Yearly Average | Daily Construction Workers Daily Construction Truck Trips
Duration Max. Avg. Max. Avg. of Full Time 1/2 Time 1/4 Time
Construction Phase (months) of workers of workers | of truck trips of truck trips | on site equipment
Hunters Point Shipyard
2010 site Preparation
[ Abatemant (HP-01, 03, 04) 6 15 2 16 s 6 3) M Li, (1) oader, (1) Rough Terrsin () Water Truck
) Man i, @ Escavaors, (1) Of R Dum
Demoliton (HP-01, 03, 04) 5 2 2 2 18 10 Tk (1)oaders, (1 Doz, (2WWate Trucks
) cr
2011 site Preparation
) ML, @Escavsors, 1) Of o D
Demoliton (HP-01, 03, 04) 5 2 2 2 16 10 Truck (1)oades, () Dozer, (2Wata Trucks|
(xcavaor, (2oaders, ()Bobeat,
Grading & Infrastructure (HP-01, 03, 04) 8 38 30 160 128 15 (2)Compactors, (1)Water Truck, (1) Scraper, (1) Barge.
)01 Road Dump Truck, (1) Dozer
2012 site Preparation
| Abatemant (HP-07, 10, 06) 7 B 2 2 8 2 (6)Man Lit, 2 oader. 2) Rugh Terrsn @) Water Truck
4 Man it (4)excavatos 2) Off Road Do
Demolition (HP-07, 10, 06) 6 50 a0 a 16 2 Truck. (2)oaders, (2Dozer,(4Wata Trucks
@ Crana
()Escavators, @)Loaders, (2)pobcat, e 12 e 290
(Grading & Infrastructure (HP-01, 02, 03 and 04) 7 o 54 20 216 2 @)Compactos, (2 Wate Trck,2) O Road . e Do
ump Truc, (1) Doder
2013 site Preparation
4 Man it (4)excavatos 2) Off Road Dur
Demolition (HP-07, 10, 06) 7 50 a0 a 2 20 Truck. (2)oaders, (2Dozer,(6\Watar Trucks.
(©Excavtors, (Lcacers, (2cbca (1) Grader, (1) Asphat Layer. (1) S
Grading & Infrastructure (HP-03, 06, 07 and 10) s % 7 408 352 3 #)Compactos, (5\Wato Trck, () Off Road anier Rl (1D, 3
Dump Truck, () Srapers, (2)Dozers. Barge
2013 Building Construction
Foundation Piles/Structure/Rough In (HP-01) 3 20 1 1 3 8 et (L owdrtr T,
(1)Laader, (1) Van i, (1) Swsper, (1)
nterior and Exterior Finishes (HP-01) 7 10 8 16 s 4 L ) S
2014 site Preparation
|Avatement (HP-08) 7 15 2 1 s 6 31 Man L, (1hosder, (1) Raugh Terran () Water Truck
@ Escavators, (Loaders, (5 Compacors, 4 14 e e e (058
Grading & Ifrastructure (HP-04, 05, 06, 7 and 10) s 145 116 24 360 58 Bobcat,(4ater Trcks, (5) Off Road i s, 0 4 Do
cks, (1) Scraper, () Dozors
2014 Building Construction
(1)Excavators, (1 Loaders(1)Water Trucks,
Foundation Piles/Structure/Rough In (HP-03) 4 13 10 16 s 5 e
nerorand Exteror Finishes. (HP-01) . T . i s ‘ ontr, ) L. 1) Swmer. ()
2015 - site Preparation
[ Abatement (HP-11) 1 13 10 16 8 5 @) Man i, (1) s, (1) Rovgh (0 Water Truck
) Man i, @ Escavaors, 1) Of o Dum
[Demoliton (HP-08) 3 2 2 2 18 0 T (1) oacers, (1 Doze,(2Wate Trucks
(Ecavators, (@)Loaders, (2)obca, (@) Groder, 2) Asghat Layer. 2) S0
(Gracing & Infrastructure (HP-07, and 08) 0 63 50 176 152 2 @Compacors. (2 Waer Tk, (2) Of Road Stabizer, (2) Roler, 2 Dozes (1)
) Doz Barse
2015 - Building Construction
(ONEcavators, (4).caders (3 Weter Trucks,
Foundation Piles/Structure/Rough In (HP-04 and 08) 7 60 @ 2 16 2 e
Interior and Exdterior Finishes (HP-03) 10 10 8 16 8 4 (koader, 1) on Lt (1) Swsoper, (1)
2016 - Site Preparation
2 Man it (1)Excavatos (1) Of Road Dur
Demolition (HP-11) 1 ) 18 16 8 s Truck, (1)Loaders, (1)Dezer, (1)Water Truoks (crane
(Ecavators, (oaders, (3)Bobca, o 4501
(racing & Infrastructure (HP- 08, 09 and 10) s o e 256 22 2 SKomaacin (i o (30 oo 0 g @)tz )51
Dump Truck 8 )
2016-Building Construction
(@IExcavatos,(2).caders2)Water Trucks,
Foundation Piles/Structure/Rough In (HP-07) 0 E 2 2 16 13 e
Interior and Exterior Finishes(HP-04, 06 and 07) 9 60 48 64 32 2 Shoader, @) . & swespr )
2017-Site Preparation
(JExcavators,(1)Loaders, (1)obca,
(1) Grader, (1) Asghat Layer (1) S
Gracing & Infrastructure (HP-11) o 3 2 200 224 13 ()Compactos, (Water Trck, (2) O Road s 1) gtk Lover, ()2
2017-Building Construction
[Foundation Piles/Structure/Rough In (HP-07, 10 and 11) 4 ) 54 64 32 27 @Bt (ostrs e T
(olLoader, (3 Man Lit. (3 Swacper, 3)
nterior and Exterior Fnishes (HP-07 and 08) 6 B 2 a 2 2 L ) S
2018~ Building Construction
oo and ExteriorFnshes (4P-10 ana 11) f s ) P 15 15 0 L @ Svasr, 2 Ruah Tor | (1o, 1o Rondoump Tk | 4 ort P Tocks
oot @Lasdr, 2 Ross Oure 2t (s, (et (1) roder, (1) gt Loyer (1) Sl
Yosemite Slough Bridge / Access Road 2015 ) 78 62 32 2 31 Truck, (1) Dozer, (4) Barges, (4) Cranes, (1) k. (1) Of|stabilzer, (1) Rolkr, (1) Dozers, (2)
il i, (1)ister Truck et D Tk (1P e Pump Trcks
(1)Excavators, (@).casers, 2) Off Road D (2)Excavaors, (1)oaders, ()bt (1) Grader, (1) AsphatLayer, (1) Soil
Yosemite Slough Bridge / Access Road 2016 9 13 &2 2 2 31 Tk (1) D, (4Bt () rane, (1) (Conpacts, (Whtr Tk (1)Of| i, u ) ol (1 ozt @
il Rig, (1ter Truck  Dump Truk (1) Pl Drier
@fEscavators,(1oaders, (1)cbcat,
or-site Roadway Improvements 2013 8 B 2 1o 8 2 ()Compactors, (1\Wate Trck, (1) Off Road 1) rader (1) AghatLaper. (1) o
Paiou
@Ecavators,(1)oaders, (1obca, . Lo (1501
off-Site Roadway Improvements 2014 s 2 2 ® s 12 e i () O 0 G st ()50
Paiou
@JEscavators,(1)Loaders, (1)cbcat, 1 Grador, o, 1) S0
off-Site Roadway Improvements 2015 10 30 2 16 8 12 (1)Compactors, (1)Water Truck, (1) OFf Road (1St }‘[l‘ﬁv:f: ‘3{ o sal
innes
§ @lExcavators,(1)Loaders, (1obca, 1 G (1) Asoat Loer. (1561
ff-Site Roadway Improvements 2016 6 30 2 16 8 12 (1)Compaciors, ({)Water Truck, (1) OFf Road O o e
innes
(0o Fise Trucks, Backup
Field Management 2010 12 2 1 s 4 s Eotomentssere2) (1K oodos
Wan L
(0o Fise Trcks, Backup
Field Management 2011 12 20 16 8 4 8 [fY:Lu"“ﬁ"'gjjj‘",w_ e
un
(0o Fisd Trcks, Backup
. Equipment see ot 2. (1) oaders,
Field Management 2012 12 20 16 8 4 8 (1)Haul Trucks, (1)Water Trucks, (1)
an Uit
(6)0rsio Fisd Trcks, Backu
Equipmen see ot 2. (1) oaders,
Field Management 2013 12 2 2 s 4 10 e e o 2 koeserss
Wan L
(6)0rsia Fisd Trucks, Backu
Field Management 2014 12 2 20 8 4 10 e s s
an Uit
(EY0nste Fed Tcks, Back
Equpment sce note )
Field Management 2015 12 2 2 s 4 10 et e ) (o
an Uit
(Oorsto i Tk sxcun
Field Management 2016 12 25 20 8 4 10 tork(s00 noke 2% (1)L ﬂ
g (e e, < (Mt T, 1)
 orto e ok e
. en s
Field Management 2017 12 20 8 8 4 & (o T, mwzm Trucks, (1)




Construction Construction Construction
Yearly Average | Daily Construction Workers Daily Construction Truck Trips * i 3 i 2 i 3
Duration Max. Avg. Max. Avg of Full Time 1/2 Time 1/4 Time
Construction Phase (months) of workers of workers | of truck trips of truck trips | on site equipment
tick Point.
site Preparation 2011
(Excavaor, (1Loaders, (1 Compactors
(Grading & Infrastrucure (CP-01 and 02) 5 2 16 148 120 s (iWater Truk, (1) Srapor. 2)Of Road
Dump s, (1) B
2012 site Preparation
(2)Excavators, (1)Loaders, (1)Bobat,
(1) Grader, (1) Asphat Laye, (1) S
(Gracing & Infrastructure (CP-01) 3 B 2 1 8 12 ()Compactos,(Water Trck, (1) Of Road  Socr 1) optak Lover, ()3
2012 Building Construction
SictureRough n 201 s ® 1 i s 7 (st (osdrs N TS |1 cpn T, 1) g ok
2013 site Preparation
[Abatement (CP-03) 2 13 10 16 8 5 2) M Li, (1) oader, (1) Rough Terrsn () Water Truck
@escavatons, (1oa
(1) Grader, (1) Asphat Laye, (1) S
(Gracing & Ifrastructure (CP-02) 2 B 2 1 8 2 1Kompasr (T, (1) OF Foos s 1) aptak Lover, ()3
2013 Building Construction
StuctraRough n (c9.02) 2 1 1 1 s 7 (st (osdrs e Tk (1) ot T, 1 Pu Tk
(1 )oader, () Man Uit (1) Swaape, (1)
interior and Exterior Finishes (CP-01) 8 10 8 1 8 4 A
2014 site Preparation
[Abatement (CP-04) 2 13 10 1 8 5 2) M Li, (1) oader, (1) Rough Tersin ) et Tk
) i, ()escaveors, 1) Of o
[Demolition (CP-03) 2 20 16 24 16 8 Truck, (1)Loaders, (1)Dozer, (1)Water Trucks.
) Crane
@Ecavators,(1)Loaders, (1obca, s
racing & Infastrcture P-03) 3 S 2 1 s 2 o (o G, ) o Lo 1)l
2014 Building Construction
nteror and Extror Finishes (GP-02) 5 10 s I s . honcr ), 1) Swner, ()
2015 site Preparation
| Avatement (CP-05) 2 1 10 1 s 5 2 L.k, 1) v Toran PR
) Man i, (escavaors, (1) Off R Dum
Demolition (CP-04) 2 2 1 2 1 s Tk (1) oacers, (1 Doze, (1 Water Trucks
@UEscavators,(1)Loaders, (1obca,
racing & Infastructure GP-04) s @ x 1 s B (1KGamoaciors N T (7 Foad ) scper i, ) o Lo 1)l
o
2015 Building Construction
StuctreRough n (c.03) s 10 1 1 s [ hcavates, tasdrsOMtr T, | o Tk, (1 T
2016 site Preparation
[abatement CP-06) 2 18 0 16 s 5 12 anLi hacer, 1) v Teran PR
) M i, @ Escavaor,2) Of R Dum
Demolition (CP-05 and 06) 2 a0 2 a X 16 cers, @Dz, (2) Crans,
(2)Excavators, (1)Loaders, (1)Bobeat,
(1) Grader, (1) Asphat Laye, (1) S
(Gracing & Ifrastructure (CP-05) 5 S % 1 8 3 ()Compacors,(Waer Tk, (2)Of Road  Scr 1) aptak Lover, ()3
2016 Building Construction
Foundation Piles/Structure/Rough In (CP-04) 5 18 14 16 8 7 (o, | oadars Mo TGS | (1) Coment Tk, (1) Pump Tk
(1)Loader. (1) Man Lift, (1) Sweeper, (1)
nterior and Exterior Finshes (CP-03) s 10 s 1o s 4 L S
2017 site Preparation
[Avetement (cP-07) 3 1 10 s % s 2)¥an s, (oder, (1) Raugh Tersin 1) Watr Tk
) Man i, @ Escavaor,2) Of o Dum
Demoition (cP-07) 1 w 2 r w0 1 i (2 oader, (2Dozer, (2Wate Trucks
@
(2)Excavators, (1)Loaders, (1)Bobeat,
(1) Grader. (1) Asohat Layer, (1) S
Gracing & Infrastructure (CP-06) 5 3 2 16 8 18 1Gampacrs, fMsr Tuck 20T oss Grader (1 st Laver (1)
@JExcavators,(1)Loaders, (1)Bobcat, 1) Grager, e (150
(Grading & Ifrastructure (CP-07) 10 S 2% 1 8 13 ()Compacors,()Waer Tk, (2)Of Road 1) rader (1) Aghat Laer. (1) ot
2017 Building Construction
[Foundation Piles/Structure/Rough In (CP-05) 4 18 14 16 8 7 (Ecarators 1 coadrs Mo TWGkS. | () Goment Tk, (1) Pump Tck
(3)Loader, (1) Van Li. (1) Swasper, (1)
nterior and Exterior Finshes (CP-04) 10 10 8 16 s 4 %, o L. ) S
2018 site Preparation
(Escavators, @)Loaders, (2)hobcat,
(2)Grador. (21 Asphat Laye. 2) S
Grading & Infrastructure (CP-07) 10 ) P 16 8 A @)Compacors, (2)Waer Truck,2) Of Road ity Ao
2018 Building Construction
StuctreRough n (GP.06) 3 1 1 3 s [ ot (hosdre (W TS | () oy T, 1) Pmp Tk
nteror and Exteror Finishes (P-05) . T . i s ‘ oncr ) L. 1) Sweer. ()
2019 site Preparation
(1) Man L, (1)Excavators (1) O
Demoition (cP-08) 1 15 2 2 18 6 o Dump Tk, (1 Loaders,
“()oozer, 1\Water Trucks
@escavaors, ()on  rader ayer. (1) Sal
i st (00 . w u u 15 " R 0, ) Attt )51
2019 Building Construction
Foundaton PessSrucure/Rough I (0P-07) 10 » 1 3 o s (Bt (osdrs OB TS |1y T, 1) P ok (P10 o
(1 )oader, () Wan Ui, (1) Swaspar, (1)
nterior and Exterior Finshes (CP-06) s 10 s 16 s 4 b L) S
nteror and Exteror Finishes (CP-07) B 20 1 16 s s Phoncr @)1 . 2 Sweaer. )
2020 site Preparation
@ianite (et (1 OF
Demoition (cP-09) 1 2 1 2 1 s Roac Dump Truck, (110
(1o (e T, () e
@lEscavators,(1)Loaders, (1)obca,
(1) Grader, (1) Asphat Laye, (1) S
Grading & Inrastructure (GP-09) 4 B 2 1 s 2 Compscor (vt T, ) s Scr 1) gtk Lover, ()9
2020 Building Construction
[Foundaion Ples/Structure/Rough In (CP-07 and 08) 9 @ 2 B 16 1 o, @M 1. | o o, g T o
nterior and ExtrorFinishes (P07 and 08) f 2 2 2 6 2 Ohoncr, ). 0 Swraer. )
2021 site Preparation
@anits (et () 0F
Demoition (CP-10) 1 2 16 2 1 s Truck, (1Loaders
(Dorm et T, Core
(Grading & Infrastrctre (GP-10) 0 0 2% 3 o 2 (oo, it Tk 1O Foss 0 Grder, 1) Aot oer, (1) S
(it Tk, siabizer, (1) Rote, (1) Dozers
2021 Building Construction
interior and Exterior Finishes (CP-08) 8 10 8 16 8 4 nonr, 1 Nr!ae/’vv Lt ) Sweper. 1)
2022 site Preparation
n . caats (1)
Demoition (cP-11) 1 15 2 2 1o 6 ump Truc, (1 osders,
Doz, (waer T
@Escavators,(1)Loaders (1obca, B e (1501
racing & nfrastucture (CP-11) s 0 2 1 o 2 o e T ()4 it ) Lo 1) Sl
2022 Building Construction
Foundaion Piles/Structure/Rough I (CP-10) s 2 16 16 i s Escavars, (koadors Mlr TRCKS | (1) Goman Tk, 1) P Tk (0P e
nterior and Extror Finishes (CP-09) ; 10 s I s . oncr ) L. 1) Swnaer, ()
2023 site Preparation
(om0
bemoition (CP-12) 1 15 2 2 16 6 Durmp T, (1oacers,
Do, (s T
@lEscavators,(1)Loaders, (obca,
(1) Grader, (1) Asphat Laye, (1) S
Gracing & Infrastructure (CP-12) 10 3 2 1 s 2 ()Compacors. (Waer Truck, (1) Of Road e e )




Construction Construction Construction
N o N PR " 3 - 3 " 3
Yearly Average | Daily Construction Workers Daily Construction Truck Trips
Duration Max. Avg. Max. Avg. of Full Time 1/2 Time 1/4 Time
Construction Phase (months) of workers of workers | of truck trips of truck trips | on site equipment
2023 Building Construction
[Foundation PilesStructure/Rough In (CP-11) 5 20 1 1 8 8 (Excavators, ) oaders OWeter TS | (1) Goment Truck, (1) Pump Tk (1P Drver
(@lLoader, (2) Van Li. (2)Swcper, 2)
nterior and Exterior Finishes (GP-10) o ) 16 16 s 8 oL S
2024 site Preparation
) i, ()escavetor, 1) Of o
Demoiiion (CP-13) 2 20 1 2 1 8 Truck. (1)oaders, (1 Dozer, (1 Water Trcks
)
(Ecavators, @)Loaders, (2ocbca
racing & Infastrcture GP-13) o & 0 1 s 2 @omoaciors i Tk (O oo 0 g @) et )51
Dump Tr
2024 Building Construction
(1)Excavatos, (1 Loaders(1)Wator Trucks,
Foundation Piles/Structure/Rough In (GP-12) s 13 10 16 8 5 et () Coment Truck, (1) Pump Truck (0P rver
(1)Loader, (1) Van i, (1) Swoeper, (1)
interior and Exterior Finishes (GP-11) 10 10 8 16 8 4 ML) S
2025 Building Construction
Foundation Piles/Structure/Rough In (GP-13) 10 38 0 16 3 15 @Icaraers 2coadors Ml TGS, | o) Goment Tk, 2) Pump Tk (0Pl Drver
(eNoader, (2) Man i, 2) Swsper, 2)
Interior and Exterior Fnishes (GP-12) 7 20 15 ® 8 8 Rough Terai Fork it
2026 Building Construction
(2)Loader, (2) Man Lift (2) Sweeper, (2)
interior and Exterior Finishes (GP-13) 10 20 1 1 8 s T M L ) S
@Ecavators,(1)oaders, (1obca, Loy (101
Off-Site Roadway Improvements 2013 9 30 24 16 8 12 (1)Compactors, ({Water Truck, (1) Off Road s e et
oum
Gilman (Southeast), Carroll
@)Excavatos,(1oaders, (1)Bovcat, 1) Grader o (1) 5ol
off-site Roadway Improvements 2015 10 £ 2 16 8 2 (1)Compaciors, (1)Water Truck, (1) OFf Road e i
Gilman(Northwest), Thomas, Griffith
(@lExcavators,(1)Loaders, (1)obca,
Off-Site Roadway Improvements 2016 10 30 2 16 8 12 (1)Compaclors, (1)Water Truck, (1) OFf Road 0 G ()t )58
oump
Harney
()Escavators,(1)Loaders, (1)obca,
ofr-Site Roadway Improvements 2020 6 2 2 © s 1 (11Campactor, (Wier Tk (1) Of Road 0 G () et aver, )58
ingerson
()Escavators,(1)Loaders, (1)obca, o o 10
off-Site Roadway Improvements 2021 6 28 2 16 8 Bl (1)Compactors, (1)Water Truck, (1) OFf Road e e
[Jamestown
(0o Fiod Trcks, Backu
Field Management 2011 12 2 1 s 4 s Eotomentsseme2) (1Koodos
Wan L
(4)0nsio Fiod Trucks, Backup.
Field Management 2012 12 2 1 3 4 s atomentssome 25 ({Koado
tan Uit
@0nste Fei Tcks, Backup
Field Management 2013 12 2 1 s 4 s odoment ssore 25 ({Kcodo
an Uit
(EY0nsie Fel Tcks, Back
Field Management 2014 © B 2 s 4 10 (e, (vt e 03
an Uit
(EY0nsie Fel Trcks, Backup
Equpment (soe note 2] ()Load
Field Management 2015 12 2 B 8 4 10 (1wl Trucks, (1)Water Trucks, (1)
an Ui
(EY0nsie Fel Trucks, Backup
. Equpment (soe ots 2] (1 Loadars,
Field Management 2016 12 2 20 8 4 10 (o, (s e 03
an Ui
(6)0rsite Fisa Tracks, Backup.
. Equpmont (soe ot 2).()Load
Field Management 2017 12 25 20 8 4 10 (1)Haul Trucks, (1)Water Trucks, (1)
an Uit
(Y0nsia Field Tucks, Back
Field Management 2018 2 2 2 s . 10 fristimaghostoat}
an Uit
(6)0rsia Fisd Trcks, Backup
Field Management 2019 12 2 20 8 4 10 [fy“:ﬁ"‘";,”jc‘:’"“"m 2 %:;ﬂ'?)
an Uit
(6)0rsie Fise Trcks, Backup
Field Management 2020 12 2 20 8 4 10 e o s
an Uit
(6)0rsio Fise Trcks, Backu
Field Management 2021 2 2 2 s 4 10 Eotomentsoende 2) (1K ooders
an Uit
(6)0rsio Fisd Trcks, Backu
Equipmen see ot 2. (1) oadrs,
Field Management 2022 2 2 2 8 4 10 pment e o 2 (ors
Wan L
(610nsio i Trucks, Backup.
Equipmen see ot 2. (1).oadrs
Field Management 2023 12 2 2 s 4 10 et e o ) (ko
tan Uit
@0nsie Fe Tck, Back
Equpment (soe note 2] () Loaders,
Field Management 2024 12 2 16 s 4 s et e o ) (o,
an Uit
@onsie Fel Tck, Backup
Equipment (soe note 2] ()Load
Fleld Management 2025 ” = . 8 N 8 (1)Haul Trucks, (1)Water Trucks, (1)
an U
(@0nsie Fel Tcks, Backup
Ecuipmen see ot 2. () oaders
Field Management 2026 12 20 16 8 4 8 (1)Haul Trucks, (1)Water Trucks, (1)
an U

SOURCE: MACTEC

1. Number of truck trips making deliveries, and number of truck trips required for materials removal, see assumptions for trip details.
2. Back up equipment is kept onsite to minimize downtime if a piece of equipment breaks down and needs replacement. Typically this equipment will not be used on a day to day basis.
3. It should be assumed that all Man Lifts referenced in the "Construction Equipment" columns will be propane or electric powered.
4. Hunters Point and Candlestick Point will each utiize a new dedicated crushing plant located near the Bay. The crushing plants will be comprised of 1 loader, 1 hammer, 1 screener, 1 crusher and an adjacent batch plant. Each crushing plant will operate % time.

(@

Assumptions

Max. number of round trips to be performed by 1 haul truck is 4 whict
Each truck will be able to carry 20 tons of material

Number of pieces of specified equipment.

Ghanged since latest version of the table

8 total trips

Personal vehicle trips to and from the construction site were not included in the truck trip calculations and are estimated to be 1 trip for every 2 workers as incentives will be offered for use of mass transit and car/van pooling.
Import fill will be brought onto the site through two primary modes; Trucks (60%) and Barge (40%).
Quantities do not account for concurrent remediation work occurring at Hunters Point Shipyard
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