Minor Repairs and Reconstruction
Inadvertent damage to historic properties, or to their contributing elements,
would be repaired in accordance with the Secretary of the Interior’s Standards for
Treatment of Historic Properties. This would include damage to contributing
elements such as landscaping, curbs, fencing, and related features, as well as
contributing buildings, structures, and objects.
Salvage
Selected decorative or architectural elements of the historic properties, such as
the original light standards on existing Doyle Drive, would be reviewed for the
feasibility of salvage in order to mitigate their loss or destruction. Where
possible, these elements would be retained and incorporated into the new
construction. Where re-use is not possible, selected salvaged elements could be
made available to the Golden Gate Bridge District for reuse or in interpretive
display.

3.3

Physical Environment

This section discusses six resource areas which are typically characterized as part
of the physical environment. These resource areas are:







hydrology, water quality, and stormwater;
geology/soils/seismic/topography;
hazardous materials;
air quality;
noise and vibration; and
energy.

3.3.1 Hydrology, Water Quality, and Stormwater
This section discusses water quality and hydrology in the Doyle Drive Project
study area. Water quality relates to the chemical, physical, and biological
characteristics of water with respect to its suitability for a beneficial use. Good
water quality is essential in maintaining human health, wildlife habitats, and
vegetation. Roadway projects can affect water quality as increased impervious
surfaces that can lead to changes in hydrology, and affect surface runoff that
drain to streams and natural habitats.
Information for this section has been extracted from the South Access to the Golden
Gate Bridge: Doyle Drive Project Revised Hydrology and Water Resources Technical Report,
October 2004.
Regulatory Setting
Federal and state programs regulate and monitor water quality, floodplains, and
other water-related resources. This section summarizes these regulations and
policies. Regulatory issues related to compliance with the Coastal Zone Management
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Program (Bay Plan), Section 401 and Section 404 of the Clean Water Act and Section 10
of the Rivers and Harbors Act of 1899 are addressed in the Biological Section of
this document.
The National Pollutant Discharge Elimination System (NPDES) permit program
was established through the Clean Water Act. The main purpose of the NPDES
program is to regulate discharges to surface waters. NPDES permits regulate
stormwater runoff both during and post construction. The main objective is to
minimize the amount of pollutants in stormwater runoff and non-stormwater
discharges (e.g. truck wash water, boiler blow down in order to improve the
quality of receiving waters. The NPDES program is largely implemented by
State and local agencies.
The State Water Resources Control Board and Regional Water Quality Control
Board regulate water quality in surface and groundwater bodies in California.
The project study area is under the jurisdiction of the San Francisco Bay
Regional Water Quality Control Board (SFRWQCB), which is responsible for
implementation of state and federal water quality protection laws and regulations.
The SFRWQCB prepared, adopted, and implements the Water Quality Control
Plan, San Francisco Bay Basin (Basin Plan), which is the master policy document for
managing surface and groundwater quality issues in the region. The SFRWQCB
has been consulted on a variety of issues associated with this project during
project planning and implementation of field studies.
The State Water Resources Control Board and the SFRWQCB issue permits that
implement the standards included in the Basin Plan and other requirements of the
State Water Code and the Federal Clean Water Act. The Board also implements the
NPDES program.
Non-Caltrans projects within the Presidio disturbing more than 0.4 hectare (one
acre) of land during construction are required to file a Notice of Intent (NOI) with
the SFRWQCB to be covered under the State NPDES General Construction Permit
for discharges of stormwater associated with construction activity.
Discharges from Caltrans roadway facilities are regulated by an NPDES Statewide
Stormwater Permit. The permit applies to construction project activities resulting in
soil disturbance of more than 0.4 hectares (one acre). The permit requires
Caltrans to implement and maintain an effective Stormwater Management Plan
(SWMP). Caltrans uses the approved SWMP to guide treatment of stormwater
runoff both during and post construction. Caltrans is required to perform
compliance monitoring (also referred to as self-audits) of the stormwater
program each year to determine if the program is being implemented as required
by their NPDES Permit. A recent audit indicates that a majority (73 percent) of
all the 127 roadside projects audited are in compliance with permit requirements;
20 percent had minor deficiencies, five percent had major deficiencies and two
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percent had critical deficiencies. 15Pollutants within roadway runoff are subject to
regional water quality standards that are outlined in the Basin Plan.
In addition, since this project falls within the Presidio Trust’s jurisdiction, and
the Trust is listed in the SFRWQCB Phase II Small MS4 general permit, the
Presidio Trust is required to prepare a stormwater management plan and comply
with other provisions of MS4 general permit.
Wastewater from the Presidio is treated at the San Francisco Public Utilities
Commission Southeast Water Pollution Control Plant and the Oceanside Water
Pollution Control Plant. The intent of the water recycling is to reuse wastewater
for landscape irrigation and to reduce Presidio wastewater flows entering the city
and county of San Francisco combined sewer system. The Presidio has recently
undertaken a program to identify cross connections between the storm sewer
and the sanitary sewer and eliminate those cross connections.
Tennessee Hollow Restoration
The vast majority of the Tennessee Hollow watershed is within the planning
jurisdiction of the Presidio Trust (Trust). The Trust’s adopted land use plan –
the Presidio Trust Management Plan (PTMP) (2002) – acknowledges the rich
ecological and cultural values of this area of the Presidio and calls for its
restoration, protection, and interpretation. In broad terms, the PTMP directs the
Trust to:
“Restore a functioning stream ecosystem with associated riparian and
wetland habitats; improve the quality of freshwater flows into Crissy
Marsh; improve management practices in the surrounding watershed;
protect and enhance cultural and archeological resources; provide
recreational, educational, and interpretative opportunities; and adapt
existing infrastructure to support the restoration.”
Restoration of the Tennessee Hollow is a project that would be implemented by
the Trust.
The Presidio Trust Management Plan also states:
“Rehabilitate and enhance natural water resources. Manage on-site water
resources to protect ground and surface water, natural wetland and riparian
habitat, and water supplies for the Presidio community. Protect important
native geologic and soil components.”

Caltrans, 2003, Year-end Performance Report, Summary of Maintenance Division Storm Water SelfAudits on Caltrans Maintained Highway Activities, Fiscal Year 2003.
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Affected Environment
This section summarizes the existing hydrologic conditions within the Doyle
Drive Project study area.
Climate and Physiography
Hydrology within the project study area is directly related to climate (rainfall) and
physiography (topography and geologic deposits). The climate is characterized as
‘Mediterranean’, with cool, wet winters and relatively warm dry summers. The
mean annual rainfall in the vicinity of the project site is approximately fifty
centimeters (twenty inches). Analysis of long-term precipitation records
indicates that wetter and drier cycles, lasting several years, are common in the
region. Severe, damaging rainstorms occur about once every three years.
The topography within the Presidio is variable, ranging from relatively flat coastal
plain near sea level along the western and northern shorelines to approximately
120 meters (400 feet) in the south-central hilly uplands. Prior to the placement
of fill in the early 1900s, the north coastal lowlands (now known as Crissy Field
and Marina Green) included a back dune marsh system with salt marsh, mudflats,
sandflats, subtidal channels, and sand dunes. The western coastal area is
characterized by steep rocky bedrock slopes and outcrops of Franciscan
Assemblage rocks, including sandstone, shale, chert, and serpentinite. The inland
portions of the site consist mainly of gently sloping hills, with several relatively
large flat areas in the eastern portion of the site where most of the Presidio
buildings are located.
Existing Watershed Basins and Drainages
There are three main watersheds within the Presidio comprising an area of
approximately 550 hectares (1,360 acres). These watersheds are:




the Lobos Creek watershed;
the Western Coastal watershed; and
the San Francisco Bay watershed, including the Fort Scott and Tennessee
Hollow sub-watersheds.

The Lobos Creek watershed (approximately 111 hectares (275 acres) total area)
and the Western Coastal watershed (approximately eighty-five hectares (210
acres) total area) drain to the Pacific Ocean and are not directly affected by the
proposed project as the Doyle Drive alignment does not cross the basin
boundaries. Therefore, the Lobos Creek and western coastal watersheds are not
further discussed.
The largest of the Presidio drainage basins in the San Francisco Bay watershed is
the Tennessee Hollow watershed.16 It consists of approximately 113 hectares
In the vicinity of the project alignment, the other drainage basins are generally modified and consist of
underground pipe networks, catch basins, and culverts.

16
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Exhibit 3-38
Tennessee Hollow Watershed

(278 acres) of various land uses, including open space, residential, commercial,
industrial, and institutional. Natural drainage features within the more developed
urban-type areas have been largely eliminated and/or altered by past grading,
filling, and construction activities, leaving only a few isolated segments of
riparian corridor. Most of the drainage in the urban areas now occurs through
the Presidio storm drain system in underground pipes and open channels along
roads (See Exhibit 3-38).
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There are no open channel creeks or streams that crossing the current Doyle
Drive alignment. The storm drain system, built mainly by the U.S. Army, was
constructed over many decades. The drainage system was constructed with a
variety of materials, including wood, clay, brick, rock, concrete, stone, corrugated
metal, and steel. Portions of the Tennessee Hollow drainage system have been
identified by the Trust and National Park Service (NPS) for future restoration to
a natural stream and riparian corridor. Planning for the restoration process has
begun, but no specific design has been developed.
The Tennessee Hollow watershed contains three creek tributaries; two of the
three tributaries experience year-round flows (the Central/El Polin Springs and
Eastern Tributaries), while the third – the Western Tributary – is intermittent,
flowing only during precipitation events. The characteristics of these streams
have been substantially altered in the past by the construction of roads and
buildings, placement of fill, planting of the historic forest and other removal or
alteration of vegetative cover.
Today, the Tennessee Hollow watershed is covered by approximately nineteen
hectares (forty-six acres) of impervious surfaces (i.e., roads, parking lots, and
buildings). More than half of the creek system has been diverted into storm
drains or lined concrete channels. Although there have been substantial changes
to the creek system, small pockets of remnant creek and associated wetland
habitat remain. These areas support some of the most biologically abundant and
diverse wildlife habitat at the Presidio.
Crissy Marsh, at the downstream end of the Tennessee Hollow watershed, is also
being studied and at some time in the future Crissy Marsh may be expanded.
The Crissy Marsh Technical Study – a technical study examining the health and
function of the marsh – was completed and the results presented to the public at
a workshop in the Spring 2004. The Trust, National Park Service, and the
Golden Gate National Parks Conservancy are currently involved in a public
planning/NEPA process for the Crissy Marsh expansion project, which will
evaluate a full range of options for the long-term health and viability of the
marsh.
The Doyle Drive alignment crosses the Tennessee Hollow drainage just south of
the recently restored Crissy Field Marsh and within the area being considered for
marsh expansion. Therefore, depending on which alternative is selected, it is
possible that the proposed project could affect hydrology and water quality
within the watershed and marsh.
Existing Hazards
With its location adjacent to the San Francisco Bay, the project study area may
potentially experience various coastal hazards such as tsunamis, extreme high
tides, or sea level rise. Neither the project site, or the city and county of San
Francisco is included in the Federal Emergency Management Agency’s (FEMA)
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regional flooding hazards mapping program. Areas subject to flooding during the
100-year storm event, if any, have not been delineated within the Presidio by
FEMA.17 No other sources of floodplain data for the project site have been
identified. The federal Executive Order on Floodplains (EO 11988) requires that
proposed federally-funded projects that could affect established floodplains be
evaluated and impacts minimized. The alignment is not located in the floodplain
that is associated with extreme high tides (described further below). Notably, the
current Doyle Drive alignment has not experienced flooding problems during
historic severe storm events.
Extreme High Tides
In California, extreme high tides occur during summer and winter. The highest
tide ever recorded in San Francisco Bay (between 1855 and 1983) occurred on
December 3, 1983 [tide elevation of 1.83 meters (6.0 feet) National Geodetic
Vertical Datum of 1929 (NGVD)]. Based on the 129-year record of daily high
tide, the U.S. Army Corps of Engineers (USACE) has developed an estimated
100-year high tide elevation for various locations in the Bay (an extreme high tide
with the probability of occurrence once every one hundred years). The elevation
of the adopted 100-year tide at the project site, according to the USACE,
September 1989, San Mateo and Northern Alameda Counties Interim San
Francisco Bay Shoreline Study, is approximately 1.83 meters (six feet) above
NGVD. Converted to the more modern North American Vertical Datum of
1988 (NAVD), the elevation of the extreme high tide is 2.6 meters (8.5 feet).
Under existing conditions, the floodplain associated with the extreme adopted
high tide level would not encroach into the project area (based on evaluation of
existing topography and the elevation of the adopted 100-year high tide level).
Tsunamis
Tsunamis are sea waves produced by an offshore earthquake, large landslide, or
volcanic eruption. As a tsunami travels across the open ocean, it has a relatively
low wave height but travels very quickly and increases dramatically in size and
height upon entering shallow water. The wave can reach heights of thirty meters
(one hundred feet) and cause extensive damage to coastal areas. San Francisco
Bay is partially protected from the effects of tsunamis due to the restricted
hydraulic access at the Golden Gate. The predicted wave run-up at the bay front
adjacent to the project site has been estimated to range between 2.4 and 2.5
meters (7.8 and 8.2 feet) NGVD for the 100-year tsunami. Converted to
NAVD, the predicted wave run up is 3.2 meters (10.5 feet).18

In addition, the US Army Corps of Engineers was contacted to determine whether the Corps had
completed a floodplain delineation for the Presidio. No record of a Corps floodplain delineation was
identified.
18 Houston, J.R., Garcia, A.W., 1975, Type 16 Flood Insurance Study: Tsunami Predictions for Monterey
and San Francisco Bays and Puget Sound, Technical Report H-75-17, November.
17
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Sea Level Rise
Measurements from around the world indicate that the sea level is rising relative
to the land surface. It is a widely held belief that the increase in global warming
will continue to contribute to the rising sea levels. Based on the most recent
predictions from the U.S. Environmental Protection Agency (EPA), the expected
total sea level rise at the project site will be sixteen centimeters (six inches) by the
year 2050 and thirty-seven centimeters (fifteen inches) by the year 2100 (EPA
1995).
Those portions of the project study area below the extreme high tide or tsunami
wave run-up elevations may experience flooding if one of these events occurs.
Groundwater Resources
Groundwater occurs in the geologic materials underlying the project corridor.
The quantity and quality of groundwater are highly dependent on the type,
thickness, and configuration of the geologic materials present. In addition, the
historic land uses within the Presidio (including placement of artificial fill and
releases of hazardous substances) have affected groundwater quality in some
limited areas. The bedrock in the area is highly folded and faulted, resulting in
irregular saturated veins within the fractured rock. Throughout the study area
unconsolidated sediment and soil material overlie the bedrock and consist of
sand deposits, with lesser amounts of silts and clays (this geologic unit is referred
to as the Colma formation). Artificial fill has been placed in many of the lowlying areas of the Presidio, including the areas now known as Crissy Field, Marina
Green, and Tennessee Hollow. The fill is composed of on-site soil, Bay Mud,
sand, and of construction debris (brick, mortar, road base, concrete, and metal).
Groundwater occurs in the overlying unconsolidated sediments (and fill), at
depths ranging from near the surface (at El Polin spring) to greater than fifteen
meters (fifty feet) below the surface in the hilly uplands. Depth to groundwater
in the Crissy Field area (near Mason Street), which generally flows north toward
the bay, is typically about 1.5 meters (five feet) below the ground surface (bgs).19
Numerous seeps and springs occur on the slopes and along the base of the
eastern bluffs north of the San Francisco National Military Cemetery, between
McDowell Avenue to the west and the eastern edge of the cemetery to the east.
The slopes of the bluffs support a variety of native and non-native vegetation
that is dependent on high moisture and/or saturated conditions. Springs in the
upland areas of the Presidio also feed each of the eastern and central tributaries
within the Tennessee Hollow drainage system.
According to the San Francisco Water Department, San Francisco Groundwater
Master Plan of 1996, the San Francisco project alignment overlies the Marina
Groundwater Basin. The Marina Basin has low development potential (due to
the high subsidence potential) and unknown water quality.
19

Dames and Moore, 1995, Wetland and Riparian Corridor Feasibility Study, Presidio of San Francisco.
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Water Quality
Review of water quality includes surface water, as well as groundwater. The
following discussion summarizes these resources.
Surface Water
Data on surface water quality in the project area are limited. A previous study
analyzed the chemical content of samples collected from run-off in the storm
drainage system (Dames and Moore, 1994). The analysis found elevated
concentrations of biological oxygen demand, chemical oxygen demand, certain
metals, and oil and grease in run-off from the industrial/urban areas of the
Presidio (Dames and Moore, 1994). The industrial areas sampled as part of the
Presidio Stormwater Management Plan included the parking area northwest of
Building 979 and the north side of Doyle Drive near Building 610.
As part of the effort to gather data for the restoration of Tennessee Hollow, data
on water quality parameters (temperature, specific conductance, and pH) of
surface water flows at various locations in the Tennessee Hollow watershed were
collected. The Draft Final Hydrologic Monitoring Report for the Tennessee Hollow
Riparian Corridor Restoration Project was issued in March of 2003. Evaluation
of the results indicates a wide range of values and that the character of the
surface water is influenced by the quantity of flow in the stream.
Groundwater
Three distinct groundwater basins underlie the Presidio: Lobos Creek, Coastal
Bluffs, and the Marina basin. The Marina basin (which largely coincides with the
San Francisco Bay watershed area) is the basin that could be affected by the
Doyle Drive Project. The Lobos Creek and Coastal Bluffs basins are not crossed
by the project alignment (except a small segment of the south approach to the
Golden Gate Bridge which crosses the Coastal Bluffs basin), and are not further
discussed.
The Marina basin’s aquifer is thin, with a high potential for subsidence (if
groundwater were to be extracted), and largely of unknown water quality,
according to the San Francisco Water Department, 1996, San Francisco
Groundwater Master Plan. For these reasons, use of the aquifer as a drinking water
resource is limited. In the vicinity of Crissy Field, tidal effects appear to be
limited to the near-shore areas. A 1995 study which predates construction of
Crissy Marsh20, evaluating the tidal effect on groundwater level fluctuation
determined that, at 150 meters (500 feet) from the shore, tide-related oscillations
in groundwater level were less than fifteen millimeters (0.6 inches). Saltwater
intrusion into shallow groundwater underlying the Presidio appears to be
restricted to the near-shore areas. Several wells located in the Crissy Field area
[ranging from 45 to 170 meters (150 to 550 feet) from the shore] indicate that
20
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levels of total dissolved solids and chloride are nearer to fresh water than
seawater.
Temporary Impacts
This section describes potential temporary impacts of the build alternatives that
would occur during construction. Because the No-Build Alternative would not
involve any construction activities, it is not being discussed.
Construction Dewatering
The construction of any build alternative would require excavation below the
ground surface for tunnel construction and/or bridge foundations and pile caps.
Typical construction practices require pumping of groundwater to dewater
excavations below the groundwater level.
Existing groundwater quality data indicate that the groundwater is generally
adequate for discharge of the water without pretreatment, other than settling
suspended sediments. However, permits for discharging waters to sewers or
surface waters would require characterization of the chemical quality of the
effluent and identified contaminants would likely require treatment prior to
discharge. The Caltrans statewide permit allows the discharge of noncontaminated construction dewatering in conformance with Stormwater
Management Plan (SWMP) procedures. Although existing groundwater quality
data do not indicate that groundwater in the vicinity of the bluffs tunnel is
contaminated, it is possible that unidentified contaminants are present. If
contaminants were present in dewatering effluent at levels that could cause
environmental harm (i.e., at levels exceeding Basin Plan Water Quality Objectives
or other applicable water quality criteria), measures must be implemented to
either remove the effluent entirely or to examine the use of treatment measures
to remove pollutant loads such that the effluent is within acceptable threshold
limits for discharge to a treatment facility.
Construction Stormwater Run-off
The build alternatives would involve roadway construction, including excavation,
grading, stockpiling of soil, and reconstruction of existing facilities involving
removal and replacement of earthen materials. Runoff generated during
rainstorms could result in erosion of exposed soil and stockpiled soil. Sediment
transported by runoff could cause sedimentation in downstream drainages
and/or the sewer system. The accumulation of sediment could result in blockage
of flows, potentially resulting in localized ponding or flooding and impacts to
aquatic habitat. In addition, it is possible that suspended sediment could affect
aquatic biota in receiving waters.
Under existing conditions, the majority of runoff generated from the project site
flows to San Francisco Bay (either directly or through Crissy Marsh) through
stormwater sewers or as overland flow, particularly during large storms. During
construction, sediment could be transported by the runoff and discharged into
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the Bay, resulting in water quality degradation. However, the Caltrans statewide
permit requires control of sediment in construction site runoff and adverse
impacts are not expected given that Caltrans will prepare and implement the
required Stormwater Pollution Prevention Plan (SWPPP). The SWPPP would
identify potential pollutant sources that could affect the quality of run-off and
identify and require construction and implementation of stormwater pollution
prevention measures, referred to as Best Management Practices (BMPs). BMPs
are designed to reduce pollutants in stormwater discharges from the construction
site.
Permanent Impacts
The operation of roadways results in the discharge of contaminants to the
environment that can be transported by runoff away from the roadways and new
and/or modified ramps. Pollutants associated with roadways include metals and
petroleum hydrocarbons contained in fuels and lubricants and pollutants
associated with wear of tires and brake pads (e.g., particulate matter and metals).
Such urban run-off issues have been identified with all alternatives. Caltrans’
permit requires it to consider retrofitting stormwater treatment and other
controls whenever a section of right-of-way undergoes extensive reconstruction.
Consequently, retrofit opportunities will be evaluated following the procedures in
the SWMP for Alternatives 2 and 5.
Alternative 1: No-Build
Under existing conditions21, Doyle Drive’s (within the project study area) total
amount of impervious roadway (catchment) area is approximately 41,800 square
meters (450,000 square feet). This area would not change under the No-Build
Alternative.
Alternative 2: Replace and Widen
Under the Replace and Widen Alternative, the area of the Doyle Drive
catchment would increase to 66,000 square meters (710,000 square feet). This
alternative drastically increases the volume of roadway runoff. As noted above,
the pollutant loading will likely be similar to the No-Build Alternative for most
pollutants. Again, pollutant loading is mostly affected by increased traffic. This
project is not likely to increase traffic compared to existing conditions.
Alternative 5: Presidio Parkway
Under the Presidio Parkway Alternative, the area would also increase, but only
slightly relative to the No-Build Alternative. The catchment area for this
alternative would be 45,200 square meters (486,300 square feet). However, given
that approximately twenty-five percent of the planned roadway will be in tunnel
segments, the approximate total area of impervious surface subject to stormwater
runoff is 33,900 square meters (364,764 square feet). The two tunnel segments
21
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will be covered with an adequate soil depth to provide infiltration of
precipitation (areas over the tunnels would not be considered impervious).
The Presidio Parkway Alternative would result in the reduction of total runoff
volume and would also likely result in a reduction of pollutant loading associated
with the roadway (relative to the No-Build and Replace and Widen Alternatives
since approximately twenty-five percent of the roadway under the Parkway
Alternative would be in tunnel segments and therefore not subject to stormwater
runoff). This assumes that any residual water collected within the tunnel during
storms or during washdown (cleaning the tunnel) activities is contained.
Pollutants deposited in the tunnels are more likely to be removed by sweeping
and other cleaning operations than pollutants deposited on open roadways. In
addition, fewer pollutants from aerial fallout will be present in the tunnels. The
volume of stormwater that is collected in the tunnel sumps would be of much
lesser volume than that of a similar sized aboveground roadway, but would be
expected to contain relatively high concentrations of urban pollutants. The
lesser volume of water allows greater flexibility and efficiency for potential
treatment options, prior to discharge. It is anticipated that the tunnel sump
would discharge in to the sanitary sewer system. However, consideration must
be given to constraints related to the current capacity of the existing sanitary
sewer system and its ability to handle additional flows. Temporary storage and
incremental release to the sewer system may be required to meter flows to this
system.
Other Impacts Associated with Alternative 5: Presidio Parkway
The following discussion focuses on other impacts which may result from the
implementation of Alternative 5, Presidio Parkway.
Flooding. The low-lying portions of the alignment, particularly in the area north of
the Main Post and east of Halleck Street, could be subject to rare flooding events
caused by tsunami wave run-up and/or extreme high tides. Expected inundation
levels associated with these flooding events could be exacerbated over time with
expected sea level rise because sea level rise incrementally increases the base level
to which wave elevation would be added.
Any roadways or tunnels below 3.2 meters (10.5 feet) NAVD could be inundated
during the 100-year tsunami wave run-up event. By the year 2050, the inundation
elevation is expected to rise incrementally to 3.35 meters (eleven feet) NAVD.
The elevations of all project components are shown on the profiles included in
Attachment B. Based on review of available topographic data, the existing
surface elevations in the vicinity of the Girard Road extension are near or below
an elevation of 3.35 meters (eleven feet) NAVD. Therefore, if the roadway were
constructed at grade without flood protection features, it is possible that the
roadway could be inundated during one of these unusual and extreme events.
Only the Presidio Parkway Alternative would place roadways at or near grade;
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the No-Build and Replace and Widen Alternatives have elevated roadways
through this low-lying area.
Potential Alteration to Hydrogeology in the Vicinity of Bluffs. The PTMP includes
measures designed to protect unique and fragile geologic and soil resources,
including the Colma formation dunes, the Serpentine outcrops, the bluffs at
Inspiration Point, and south of Crissy Field. This protection also extends to the
subsurface hydrologic resources and functions, including the seeps and springs
that occur along portions of the bluff. The construction of a tunnel upgradient
of the bluffs (as proposed in the Presidio Parkway Alternative) would result in
removal of a portion of the geologic materials that comprise a designated
resource (these geologic resources are discussed in Section 3.3.2).
Surface and/or near surface water occurs at various locations on and at the base
of the bluffs (north of the cemetery) year-round. Even though the bluffs are
more than ninety meters (300 feet) from the proposed tunnel location, it is
possible that construction and operation of a tunnel upgradient of the bluffs
could alter or disrupt groundwater, potentially impacting existing plants that rely
on continuously emerging groundwater.
The groundwater upgradient of the bluffs is replenished by a combination of
infiltration of rainfall during the rainy season, and year-round infiltration of
irrigation water at the cemetery and other Presidio facilities. Water percolates
through the sandy Colma Formation and into the underlying sheared and
fractured Franciscan bedrock, primarily composed of sandstone, siltstone, and
metamorphosed sedimentary rock. Groundwater dominantly flows in the
Franciscan bedrock in fractures or cracks. The fracture patterns within the
Franciscan unit have not been intensively studied, but are expected to be
extremely complex. The fractures receive groundwater input in the area of the
proposed tunnel and deliver it to the bluffs. Based on the proposed location and
depth of the western Presidio Parkway tunnel, portions of the tunnel may be
constructed at or near the contact between the Franciscan and the Colma
formations. Groundwater conveyance to the fractures could be disrupted if the
water table was substantially lowered and/or the fractures were somehow sealed.
In contrast, it is possible that construction of the tunnel may increase flow to the
seeps on the bluffs by increasing deep infiltration in the location of the existing
Doyle Drive roadway. Replacement of the existing surface segment of Doyle
Drive with a tunnel would result in the removal of a substantial amount of
impervious cover, thus increasing infiltration, and potentially raising the
groundwater table locally. Raising the water table would steepen groundwater
flow gradients and deliver more water to the bluffs. It is not known at this time
whether an increase or decrease in flow within specific bedrock fractures would
result in an impact to biotic resources on the entire bluff face.
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Alteration of Surface and Near-Surface Hydrology at the Main Post Tunnel. The Main
Post Tunnel (which consists of two adjacent tunnels at similar elevations, one for
each direction of traffic) would approximately follow the alignment of the
existing Doyle Drive. The elevation of the roadway in the tunnel (ranging from
about two to four meters [6.6 to thirteen feet] NAVD) would be substantially
lower than the elevation of the existing Doyle Drive road surface (eleven to
twelve meters [36 to 39]). The base of the tunnel box would be placed about one
meter (three feet) below the existing ground surface, with the top of the tunnels
ranging from about ten to twelve meters (33 to 39 feet) NAVD. Fill would be
placed between the existing bluff face and the south wall of the Main Post
tunnel, essentially extending the plateau that supports Building 211 to the north.
Up to two meters (six feet) of fill would be placed on the top of the tunnel. Fill
would also be placed on the north side of the tunnel, creating a slope from the
top of the box down to existing grade along Mason Street (in the approximate
location of the Post Exchange building).
With the buried box tunnels surrounded by fill, there is a possibility that
infiltrated rainwater may back up against the lower portion of the south tunnel
wall, creating excessively moist conditions on the south side. If this were to
occur, excessive moisture levels might reach the surface, potentially causing
problems with drainage and vegetation management. In addition, it is possible
that the fill on top of the tunnel box and on the downgradient (north) side of the
tunnel box could become excessively dry due to lack of upgradient recharge and
distance from a groundwater source. Studies of groundwater elevations do not
suggest that the moist south side fill area would actually increase regional
groundwater levels or raise groundwater levels in the fill upgradient of the tunnel.
It is possible, however, that during stormy wet periods that regionally elevated
groundwater levels could cause the water table in the vicinity of the tunnel to rise
and come into contact with the tunnel.
The potential impacts to hydrology and groundwater resources associated with
the proposed single-level underground parking structure at the Gorgas
Warehouses were evaluated and determined to be minor. The impact on
grouindwater flow is expected to be minimal since the depth of the structure
would be limited. In addition, the warehouses are in a highly developed area and
are outside of the Tennessee Hollow watershed.
Alternative 2: Replace and Widen and Alternative 5: Presidio Parkway
A challenging issue for the build alternatives is the crossing of Tennessee Hollow
or an expanded Crissy Marsh. The NPS and the Trust support substantial
restoration of Tennessee Hollow from a largely culverted drainage to an open
creek channel with an associated riparian corridor and saltwater marsh capable of
supporting wildlife habitat and seasonal and tidal water movements. The NPS
and the Trust are also pursuing expansion of Crissy Marsh to enhance hydrologic
and ecologic function. The current alternatives all include an elevated structure
in the vicinity of Tennessee Hollow. Therefore, the only remaining constraints
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to the hydrologic restoration of Tennessee Hollow and/or Crissy Marsh are
associated with physical constraints of the elevated structures (i.e., the elevation
of the bottom of the roadbed, the foundation abutments, and the eastern and
western returns to grade).
The No-Build and Replace and Widen Alternatives include essentially no
constraints associated with the bottom of the roadbed or return to grade
structures to the east and west. The bottom of the causeway under with Presidio
Parkway Alternative is lower in the vicinity of Tennessee Hollow than the other
two alternatives. However, the proposed restored Tennessee Hollow creek
bottom or Crissy Marsh is expected to be at lower elevations. From a hydraulic
and hydrologic perspective, the flows of Tennessee Hollow could be adequately
accommodated in a channel under the low causeway (although the width of the
expansion area would be constrained to the east and west). Similarly, an
expanded Crissy Marsh could be accommodated under a low causeway. The
existing structure is supported by the existing foundation abutments that are
located approximately every ten meters (thirty-one feet) along the alignment.
The lateral spacing of abutments under the Replace and Widen and Presidio
Parkway Alternatives would increase to about thirty-two meters (one hundred
feet). Therefore, under the build alternatives, constraints, if any, associated with
abutments would be reduced.
Avoidance, Minimization and/or Mitigation Measures
Groundwater and stormwater treatment measures as described below would
minimize or eliminate impacts on hydrology, water quality, and stormwater runoff resulting from the Doyle Drive alternatives. Measures for Alternative 5 only
are discussed first, followed by measures which will be used for either build
alternative.
Alternative 2: Replace and Widen
Mitigation measures for Alternative 2 are also shared by Alternative 5. See
discussion later in this section.
Alternative 5: Presidio Parkway
Under the Presidio Parkway Alternative, excavation for the tunnel through the
east bluff area north of the cemetery would be two to three meters (six to nine
feet) below the existing water table. This potential condition warrants the use of
a shoring system that would minimize groundwater intrusion into the belowground work area. However, this does not preclude the use of other types of
temporary shoring systems (i.e., interlocking sheetpiles) that are structurally
sound and minimize groundwater intrusion. With an appropriate temporary
shoring system in place, strip drains would be installed during excavation to
permanently convey groundwater around the tunnel.
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Flood Protection from Extreme Tidal Events
Although there are no designated 100-year floodplains in the project study area,
highway designs would need to include flood protection for the low portions of
the Presidio Parkway Alternative roadways at:




the eastern portal of the Main Post tunnel;
the below ground parking north of the Gorgas warehouses; and
the depressed segment of Girard Road.

The flood protection features would consist of either landscaped berms or
barrier structures with crests greater than 3.35 meters (eleven feet) NAVD.
Properly designed and constructed flood protection structures would reduce tidal
flooding impacts.
Minimize Disruption of Hydrogeology in the Vicinity of the Bluffs
In order to maintain hydrologic conductivity (groundwater movement, pathways)
within the proposed tunnel area, tunnel construction would include placement of
discrete high-permeability strip drains consisting of a fabricated geocomposite
core within a filter fabric around the tunnel box (See Exhibit 3-39).
Groundwater would be intercepted on the upstream (south) side of the tunnel
and flow through the strip drains to discharge at locations outside the northern
sidewall of the tunnel. The strip drains would be placed against the exposed rock
at water-bearing fractures and fissures before the concrete box is poured; the
tunnel box would be reconnected to the geologic formation with concrete
and/or low permeability backfill. Any fractures that are receiving groundwater
under existing conditions and delivering the water to the bluffs would be
expected to continue to receive groundwater flow from the strip drains around
the tunnel and/or the undisturbed formation below the tunnel. The strip drains
would be expected to convey a similar quantity of groundwater to the bluff that
the existing fractured bedrock formation delivers. However, the flow and
volume in specific fractures may be altered.
Maintenance of Hydrologic Conditions at the Main Post Tunnel
The tunnel box would be constructed with a permeable gravel envelope and/or
strip drains around the box and water would be easily transmitted to the
downgradient side under the tunnel.22 The passage of groundwater under the
tunnel through permanent drainage features would minimize the potential for
rising groundwater on the south side of the tunnel. Fill soils on top of the tunnel
box would not be directly underlain by a groundwater table, and therefore would
be seasonally dry. If this area is being considered for revegetation, this moisture
condition may pose a vegetation management challenge that may require special
22 The gravel envelope and/or strip drains would require that groundwater flow under the tunnel box is
not impeded. Groundwater would be expected to flow easily from the northern upgradient areas, under
the tunnel, toward the Bay.
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Exhibit 3-39
Geologic Cross-Section Showing Groundwater Flow Conditions in the Vicinity of the Bluffs
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plant selection and/or irrigation. The fill prism north of the tunnel would likely
develop a similar soil moisture profile as has developed in the existing Colma
formation bluff materials (composed of weakly consolidated fine- to mediumgrained sands with intermittent clay layers). The maximum depth to
groundwater in the new sloping fill prism on the north side of the tunnel would
be about the same or less than the existing conditions on the top of the bluff
(because the fill prism toward the north would decrease in thickness, reducing
the depth to the water table from south to north). Therefore, no new adverse
soil moisture conditions, relative to existing conditions in the vicinity, are likely
to occur on the north side of the tunnel.
Alternative 2: Replace and Widen and Alternative 5: Presidio Parkway
Both Alternatives 2 and 5 would require the following mitigation measures.
Managing Construction Stormwater Run-Off
Under the requirements of the NPDES Caltrans Statewide Stormwater Permit and
the Construction General Permit, the project proponent will develop a SWPPP
during construction to reduce pollutants in stormwater discharges and the
potential for erosion and sedimentation. Since the project is located in an area
managed by the Trust and the NPS, the project proponent will consult these
agencies when preparing the SWPPP. The SWPPP would identify potential
pollutant sources that could affect the quality of run-off and identify, construct,
and implement stormwater pollution prevention measures, referred to as Best
Management Practices (BMPs). BMPs are designed to reduce pollutants in
stormwater discharges from the construction site. Control measures could
include construction of detention structures, installation of siltation fencing,
appropriate grading practices, dust control, soil stabilization, temporary seeding,
and equipment wash-down facilities. The SWPPP will specify a monitoring
program, and will require that the supervisors and workers be knowledgeable
about each portion of the sites and maintain awareness of the importance of
stormwater quality protection and pollution prevention. Compliance with
existing regulations, programs, and the SWPPP would adequately address
potential construction stormwater run-off impacts.
Managing Water Quality from Construction Dewatering
The project proponent will characterize the quality of groundwater in the vicinity
of the dewatering operations (prior to initiation of dewatering). Contaminated
sites that could affect dewatering associated with the project are shown on
Exhibit 3-39. The dewatering will take place in conformance with the Caltrans
permit and SWMP or any separate dewatering permit issued by the San Francisco
Regional Board.
Any discharge of groundwater to the sanitary sewer system would be required to
comply with the San Francisco Public Utilities Commission (SFPUC)
pretreatment standards and other requirements for discharge to the City’s sewer
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system. Such a discharge may require the Southeast Water Pollution Control
Plant to accommodate a temporary and very minor additional pollutant load (for
the build alternatives). Prior to discharge of the dewatering effluent to the
Presidio sanitary sewer system, an approval for discharge would be required from
the Presidio Trust Utilities Department. As noted earlier, the ability of existing
sanitary sewer system to accept additional flow may require temporary storage in
order to meter out flows in order to keep from overwhelming the system during
peak events. If feasible discharges should be made directly to the SFPUC system
because the Presidio system was not designed to handle storm flows and capacity
could be a problem. Discharge of relatively clean groundwater to sanitary sewer
systems is generally discouraged since it takes treatment capacity that is better
dedicated to the treatment of domestic sewage and industrial wastes. Discharge
to the storm sewer system (and eventually to the Bay) or directly to the Bay
would be addressed by the Caltrans Statewide Permit, which incorporates the
performance requirements and other technical provisions of the Construction
General Permit and would be subject to the quantitative water quality objectives
included in the SFRWQCB Basin Plan. In exceptional cases, the SFRWQCB
may require a separate NPDES permit for the dewatering discharge.
Representatives from the Trust, NPS, and/or the Southeast Water Pollution
Control Plant and the SFRWQCB will coordinate with the project proponent
and Caltrans to determine acceptable thresholds for discharge to the sanitary
sewer system. As previously noted, some form of pre-treatment to remove
pollutants in the effluent down to acceptable thresholds for discharge may be
required prior to discharge. If the dewatering effluent does not meet the
requirements for sewer discharge, provisions for other off-site treatment/
disposal would be made. Implementation of the Caltrans permit and SWMP
would minimize the potential impact of disposal of contaminated groundwater
into the combined sewer system and the local storm drain system.
Long-Term Stormwater Treatment Options
Doyle Drive is located within a national park. As such, special consideration
must be given to the treatment of stormwater runoff. The following treatment
options are favored for implementation to eliminate or reduce pollutants in
runoff from the proposed build roadway alternatives. Stormwater Treatment
Option 1 is preferred. This option is considered to provide maximum protection
to resources within the National Park setting.
Relative to the existing condition, Doyle Drive stormwater runoff currently is
discharged to existing drainage facilities without treatment, the build alternatives,
with the inclusion of some form of treatment controls, are expected to provide a
net benefit to stormwater runoff quality and the quality of receiving waters.
Stormwater Treatment Option 1 (Preferred Option). Stormwater runoff from the
proposed roadway, including washdown water (water from cleaning the tunnel)
and incidental runoff from within the tunnels (Presidio Parkway Alternative
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only), would be collected and discharged to the existing sanitary sewer system.
This runoff would then be treated at the city and county of San Francisco
wastewater treatment facility. This option is subject to approval from the
SFPUC and as noted earlier, will require studies to ensure that runoff volumes
that are discharged are compatible with the ability of the sewer system to accept
flows. Alternatively, if Option 1 is determined to be infeasible, the following
option would be implemented:
Stormwater Treatment Option 2. Runoff from the new roadway would be treated
prior to discharge to surface waters, to the extent feasible, at or near the new
structure. Caltrans would coordinate with the Trust and NPS during the
permanent treatment control selection process. The selected build option would
incorporate, to the maximum extent practicable (MEP), the treatment of
roadway pollutants in runoff prior to discharge to any surface water systems. In
accordance with the SWMP, BMPs would be designed, constructed, and
maintained to treat stormwater runoff from the new roadway associated with this
project within the roadway right-of-way. Frequent small storms, which over the
long-term carry the substantial quantity of total pollutant load, would be the
focus of the treatment BMPs. Most modern, well-designed runoff treatment
systems include bypass features that allow the safe passage of larger untreated
storm flows.
Based on the physical constraints along the alignment, it will be challenging to
identify feasible treatment controls that are effective in the removal of specific
pollutants. Caltrans would conform to the requirements of its SWMP to
incorporate treatment controls and, during the design phase, will use Caltransapproved BMPs to treat roadway runoff to the MEP. Caltrans-approved BMPs
include:


land-based biofiltration, detention and infiltration treatments that employ
filtering medium in combination with vegetation to filter and treat
stormwater; and



“in-line” structural BMPs such as media filters and multi-chamber treatment
trains that treat concentrated runoff. The structural BMPs typically require
less area for installation and are more maintenance intensive.

If none of the approved BMPs appear feasible, Caltrans, the NPS and the Trust
will work cooperatively to develop other mitigation measures for stormwater
treatment.
Washdown water (from cleaning the tunnel) and any incidental stormwater
runoff collected from within the tunnels (Presidio Parkway Alternative only)
would be discharged to the sanitary sewer system. If discharge to the sanitary
sewer system is infeasible, this water would be collected and hauled off-site for
treatment and disposal.
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Caltrans would collaborate with the NPS and the Trust to develop feasible
stormwater treatment measures for implementation. If more than one type of
Caltrans-approved BMP is determined to meet the MEP requirement, Caltrans
would select the preferred BMP in consultation with the NPS and the Trust.

3.3.2 Geology/Soils/Seismic /Topography
This section presents a general overview of soils and geologic resources in the
study area. A more comprehensive analysis can be found in the South Access to the
Golden Gate Bridge: Doyle Drive Revised Preliminary Geotechnical Report, September
2004.
Regulatory Setting
The California Department of Transportation (Caltrans) has developed
guidelines for investigating soils and geologic conditions and designing
transportation facilities accordingly. Examples include: Guidelines for Foundation
Investigations and Reports (Caltrans, 2000); Corrosion Guidelines for Foundation
Investigations, Version 1.0 (Caltrans, 2003); and Seismic Design Criteria (Caltrans,
2001).
The Presidio Trust Management Plan (PTMP) Geologic Resources - The Presidio
Trust will protect and monitor geologic resources and functions. Natural soils
and soil processes will be managed to minimize loss and disturbance. Wherever
feasible, soils affected by construction will be salvaged for reuse in other Presidio
site restoration activities.
The National Park Service’s (NPS) Management Policies, 2001 provide information
regarding geologic resources. In addition, NPS provides additional guidance for
management of geologic materials in national parks through NPS policies set
forth in the following Director’s Orders:



Director’s Order 13A – Environmental Management Systems
Director’s Order 77-9 In-park Borrow Material (under development).

Affected Environment
The San Francisco Bay Area, as it is known today, was formed in the mid- to late
Pleistocene period (approximately 1,000,000 to 10,000 years ago). Like all other
areas of California, a long record of seismic activity characterizes the geologic
history of the San Francisco area. In addition, the area has been strongly
influenced by the melting of Pleistocene glaciers in the Sierra Nevada Mountains
and the San Francisco Bay trough. The resulting topography is characterized by
variable thicknesses of recent deposits of soft to medium stiff clays (Bay Mud),
older stiffer Pleistocene clay (Old Bay Clay), and sand deposits.
Topography and Natural Features
Generally the topography of the Presidio in the project study area is divided by
the various bluffs into the upper hilly inland portion and the lower flat costal
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