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Undertaking  Under the NHPA, a federal activity that is subject to Section 

106 requirements. The term is intended to include any project, activity, 

or program, and any of its elements, that has the potential to have an 

effect on an historic property and that is under the direct or indirect 

jurisdiction of a federal agency or is licensed or assisted by a federal 

agency. 

Vehicle trip  A trip to or from the project made by a transportation vehicle, 

primarily automobile. Equal to the number of person trips made by 

automobile divided by the average numbers of persons per automobile. 

Viewshed  The geographic area from which a site is visible; a collection 

of viewpoints. 

Visitor experience  The perceptions, feelings, and reactions a person has 

while visiting a park.  

Visual character  A term used to give context and to define a sense of 

place; generally comprised of elements such as building scale, height, 

architectural features, colors, building ensemble patterns, designed 

landscapes, and open spaces. 

Waste stream  Waste material output of a community, region, or state. 

Watershed  An area of land that drains or sheds its rainwater and springs 

into a body of water such as a stream or lake. 

Wetlands  Those areas that are inundated by surface water or groundwater 

with a frequency sufficient to support and under normal circumstances 

does or would support a prevalence of vegetative or aquatic life that 

requires saturated or seasonally saturated soil conditions for growth and 

reproduction.  Wetlands generally include swamps, marshes, bogs, and 

similar areas such as sloughs, potholes, wet meadows, river overflows, 

mud flats, and natural ponds. 
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design, materials, and workmanship, 140 
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request for preservation plan, 264 
Secretary of the Interior’s Standards, 143, 153, 291 
update of the 1993 National Historic Landmark, 128, 290 

housing.  See population, employment and housing  
hydrology.  See water resources 
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plans and policies, 64–67.  See also Presidio Trust Management 

Plan 
surrounding land uses, 59 

Leadership in Energy and Environmental Design (LEED), 114, 243.  See 
also green design 

Letterman Digital Arts Center, 221 
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parking 
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concerns in general, S-6 
conditions, 77 
cumulative impacts, 224–225, 274 
demand, 84, 86, 96 
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mitigation measures, 105 
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goals of, 259 

Presidio Trust Management Plan, S-1, 1, 263 
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public transportation. See public transit services 
purpose and need, 1-7, 284 

background, 1 
objectives, S-2, 5 
statement of need, 4 

Record of Decision (ROD), S-20 
recreation, S-8, 206–208.  See also Main Post Tennis Court; Presidio 

Bowling Center 
cumulative impacts, 235 
environmental consequences, 207–208 
facilities, 11 
methodology, 207 
mitigation measures, 208 
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restaurant along Anza Esplanade, 38, 40 
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commentors, 254, 278 

issues raised during 
Art Museum scoping, 253–277 
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Presidio Lodge EA scoping, 247–252 

secondary effects, 287 
Secretary of the Interior’s Standards.  See historic resources 
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solid waste, 243 
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contents, 6 
purpose of, 6 
site-specific analysis, 6 

sustainable design, 293.  See also green design 
Tennessee Hollow, S-1, 221, 231 
tennis court. See Main Post Tennis Court 
Thornburgh buildings, 221 
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traffic. See also transportation 

calming measures, 273 
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concerns in general, S-6 
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impacts in general, 86 
impacts of contemporary art museum on surrounding 
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mitigation measures, 102 
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cumulative impacts, 234–235 
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management controls, 205 
methodology, 201 
mitigation measures, 204 
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character, 172 
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field studies, 174 
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methodology, 174 
mitigation measures, 198 
significance criteria, 176 
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best management practices, 211 
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Appendix A 
Transportation Data 

Available for review at the Presidio Trust Library and on the Trust 
website at www.Presidio.gov under PTMP Main Post Update SEIS 
in the Major Projects section. 
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Appendix B 
Post-Construction Stormwater Best Management Practices 

Introduction 

The following are post-construction stormwater Best Management 
Practices (BMPs) for use on projects on the Main Post.  The purpose of 
these BMPs is to provide project designers with guidance in the 
selection, design, and implementation of BMPs that are appropriate for 
use on the Main Post and to ensure a consistent approach to stormwater 
management.  This is not intended to be a complete list of the possible 
BMPs.   

The Presidio has been operating under the 1994 Presidio Stormwater 
Master Plan (SMP) (Dames & Moore 1994).  The SMP is being updated 
to reflect changes in stormwater routing and new NPDES Phase II 
stormwater permitting requirements.  The NPDES Phase II permit 
requires operators of small municipal separate storm sewer systems 
(MS4s) to “develop, implement, and enforce a stormwater management 
program designed to reduce the discharge of pollutants from their MS4 to 
the maximum extent practicable, to protect water quality, and to satisfy 
the appropriate water quality requirements of the CWA.”  The program 
requires six (minimum) control measures: 

• Public education and outreach 

• Public participation/involvement 

• Illicit discharge detection and elimination 

• Construction site runoff control 

• Post-construction runoff control 

• Pollution prevention/good housekeeping (EPA 2005b) 

These BMPs were selected because they are established, effective 
methods of reducing stormwater runoff and enhancing stormwater 
quality.  They are also intended to comply with post-construction runoff 
control requirements of the NPDES Phase II permit. 

Construction sites with more than 1 acre of ground disturbance would 
also be required to develop a stormwater pollution prevention plan 
(SWPPP) containing construction specific BMPs (EPA 2005c). 

Recommended BMPs 

BMPs for the Main Post should employ techniques such as disconnecting 
downspouts, minimizing the amount of impervious surfaces, reducing 
runoff velocities by using sheet flow, providing areas for stormwater to 
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collect and infiltrate, and integrating vegetated swale infiltration areas 
and/or exfiltration trenches into new parking lots and other impervious 
areas.  The BMPs listed below take into consideration the limited space 
available for placement of BMPs within the district and site conditions 
such as variable site soils and infiltration rates. See Figures C-1 through 
C-4 for graphical representations of BMPs. 

DISCONNECTED DOWNSPOUTS 

Most of the existing buildings within the Presidio have pipe connections 
from the roof downspouts to underground pipe collection systems.  
Disconnecting downspouts, in conjunction with other infiltration-based 
BMPs, increases the time of concentration resulting in reduced effective 
flow rates and improves water quality.   

SHALLOW VEGETATED SWALES AND OTHER INFILTRATION 
AREAS 

This BMP consists of constructing small, vegetated depressions located 
adjacent to buildings and/or paved areas to promote infiltration.  These 
swales would include overflow structures connecting to the existing 
storm drain system to collect runoff when rainfall exceeds storage of the 
depression and permeable topsoil over an under-drain to ensure collected 
water infiltrates in a timely fashion.  It is recommended that planted 
infiltration areas be integrated near storm drain piping systems to allow 
convenient connection of overflow structures if needed.  These features 
should be planted with vegetation that is compatible with variety of soil 
moisture conditions.  Operation and maintenance of these areas can be 
integrated into standard landscape maintenance activities.  This measure 
could be coupled with disconnecting downspouts or other similar BMPs.  

UNDERGROUND EXFILTRATION TRENCHES 

This measure consists of perforated piping surrounded by gravel and 
filter fabric to form a highly permeable zone that promotes infiltration of 
stormwater, resulting in improved water quality and a reduction of 
discharge flow rates.  Exfiltration trenches can be incorporated into 
planned new collection piping at relatively low cost and provide 
significant improvements in overall system performance.  Exfiltration 
trenches can be a viable alternative when surface plant-based infiltration 
features are not practical. 

POROUS PAVEMENT PARKING LOTS 

Porous pavement, gravel or properly processed recycled concrete (placed 
over a geo-grid to provide strength) can be used as a substitute to 
impervious asphalt or concrete.  This BMP is recommended for use with 
an adjacent shallow vegetated swale infiltration area including physical 
low water permeable topsoil drawdown feature in the event rainfall 
exceeds parking lot storage.  Incorporating porous parking areas 
promotes separation of pollutants from stormwater while increasing the 
infiltration rate.  Porous pavement is recommended for use in areas 
where subsurface soils have suitable permeability and groundwater is 
sufficiently low, and/or storm drain piping systems are present to allow 
integration of an under-drain recovery. 

RETENTION AND DETENTION PONDS 

Use of retention and detention ponds to provide water treatment and to 
attenuate peak flows represents an effective means of reducing impacts 
on surrounding areas.  Retention facilities retain water, are typically wet 
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year-round, and allow for a stronger aesthetic presence within a project.  
When appropriately sited and integrated with local groundwater 
conditions and surrounding land uses, retention facilities can provide 
significant habitat potential.  In addition, retention facilities generally 
require less maintenance than detention facilities.  Detention facilities 
typically only detain or slow down water and can be designed to dry out 
after each storm event.  Depending on depth to groundwater during the 
rainy and dry seasons, maintenance of these facilities may increase due 
to variable vegetation growing conditions, which can allow invasive 
species of plants to propagate.  The decision to use detention or retention 
should be integrated with the local seasonal groundwater levels, need for 
habitat, planned land uses surrounding the area, and amount of storage 
required.  Control of mosquito breeding and associated West Nile virus is 
an important consideration in designing these facilities.  There are 
numerous means available to interrupt the mosquito reproductive cycle 
that can be implemented to address this issue. 

BMP Selection and Siting 

To ensure successful performance of the BMPs over their life cycle, it is 
important the most appropriate BMP be selected for each opportunity.  
Below is a summary of critical design considerations for each class of 
BMP along with a synopsis of ideal site characteristics. 

DISCONNECTED DOWNSPOUTS 

In general, disconnection of downspouts can be achieved without 
compromising the use of a facility or building.  However, where there are 

use areas in the vicinity and/or significant amounts of impervious 
surfaces, infiltration of downspout runoff can pose a challenge.  It is 
recommended that the area of roof be evaluated for resultant runoff rates 
and compared with the available vegetated area below each downspout.  
Integration of shallow infiltration areas nearby can act to capture and 
infiltrate the roof runoff.  If suitably located and or sufficiently sized 
vegetated areas are not available, piping may be needed to direct the 
runoff to a suitable area where infiltration can occur. 

VEGETATED SWALES AND OTHER INFILTRATION AREAS 

Wherever turf or planted areas are planned, vegetated swales and other 
infiltration areas can be incorporated.  In general, use of a perforated 
under-drain is needed to ensure recovery of the captured volume of 
runoff.  The plant palate used should be integrated with the depth and 
duration of expected inundation.  Depth of inundation should also be 
coordinated with the expected use of the surrounding area and special 
consideration given for safety if children or animals may be using the 
area.  To ensure the vegetated swale and other infiltration areas function 
properly, the following lessons learned should be incorporated into the 
design, including (Johns et al. 2006; Coyle et al. 2006): 

• Construction of the infiltration areas should be scheduled after the 
surrounding contributing drainage area has been stabilized with 
vegetation to minimize the amount of fine sediments that can wash 
into the infiltration area and avoid potential clogging of the planned 
permeable topsoil; 
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• Permeable topsoil should be utilized in the bottom of the infiltration 
areas to provide robust percolation capacity while providing a suitable 
organic planting mixture to support vegetation; 

• The permeable topsoil should be lightly proof-rolled and not 
compacted to retain its permeable characteristics; and 

• An under-drain system with perforated piping, gravel bed and non-
woven filter fabric wrap should be utilized below the permeable 
topsoil to ensure infiltration water does not accumulate and is 
discharged rapidly allowing the infiltration areas to empty and be 
ready for the next rainfall event as soon as possible. 

UNDERGROUND EXFILTRATION TRENCHES 

Wherever new underground storm drains are proposed, underground 
exfiltration trenches should be considered.  The area drained by the pipe 
system and associated runoff rate should be evaluated when designing an 
exfiltration trench.  In general, the length and width of the trench should 
consider the overall volume from the first flush to ensure suitably short 
drawdown.  It is recommended that percolation tests be performed at the 
elevation of the proposed trench bottom for every 500 square feet of 
trench bottom.  The percolation tests should be double-ring infiltrometers 
and performed per the ASTM standard (ASTM 2003).  Also, the 
subsurface soil conditions should be sampled and evaluated in the 
laboratory for soil type, fines content, and plasticity.  Finally, seasonal 
high groundwater levels should be ascertained to ensure they will be a 
minimum of 10 feet below the bottom of the trench to confirm the site is 
appropriate for use of an exfiltration trench. 

POROUS PARKING LOTS 

To optimize the performance of porous parking areas to store and treat 
runoff, several features should be incorporated to minimize the potential 
for over-saturating the underlying soils.  These features include the 
following. 

Limiting Run-On Potential 

Runoff from areas surrounding the parking lots should generally be 
directed around the parking lot perimeter to avoid concentrating 
stormwater into the parking lot gravel. 

Minimizing Cut 

In general, it will be recommended that parking lots be graded to 
minimize cutting into existing topography and underlying soils, 
protecting the aerated unsaturated zone that exists above the seasonal 
water table. 

Optimizing Location 

Parking lots should generally be located at least partially over historic fill 
areas and if possible adjacent to sloped areas that will act to draw down 
the water table in the vicinity of the parking lots. 

Strengthening Existing Soils 

A permeable geo-grid will be recommended to be placed over existing 
soils to ensure vehicle loads are properly supported and will avoid the 
potential for “pumping” of native soils due to wheel loading.  In addition, 
the porous pavement and/or gravel surface treatment for parking lots is a 
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readily available mix that has been shown to have a good gradation/grain 
size that provides a strong but permeable surface for vehicle wheel loads.   

RETENTION AND DETENTION PONDS 

Use of retention or detention ponds should be considered only for areas 
not accessible by the general public.  Due to their generally being located 
in the lower portion of the watershed and intercepting flows from larger 
pipes with higher flow rates and the ponds themselves having relatively 
deep and/or larger configurations, it is desirable to use these features in 
controlled access areas.  In general, side slopes can be low to ensure that 
anyone who falls into a pond can climb out, but it may be desirable to 
fence ponds to ensure access is controlled.  It is recommended that these 
features be considered for the areas along existing larger trunk storm 
sewer mains near the base of the bluff at the north end of the Main Post 
and similar areas.  The ponds will act to collect sediment and lower the 
likelihood that sediment will plug the flatter-sloped portions of the mains 
that extend north to the bay.  Due to their intended value of providing 
attenuation of peak flows and allowing controlled removal of sediment, 
along with some improvement in water quality, retention and detention 
ponds can be sited anywhere the mains are under unused land.  
Considering their ideal location at the base of the bluff, use of retention 
and detention ponds associated with Doyle Drive stormwater collection 
and treatment may prove ideal for the Trust to consider and/or advocate. 

Depth to season groundwater should set the bottom elevation of the 
ponds and the hydraulic grade line of the associated trunk main used to 
design the inlet and outlet structures.  In general, it is envisioned that the 
ponds will be located where the steeper hydraulic grades occur at the 
base of the bluff so that the inflow velocities can be attenuated and an 

overflow control structure to limit the migration of sediment downstream 
will have minimal negative impact on the capacity of the system. 
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B-1 Typical Vegetated Swale Section  

B-2 Typical Infiltration Area Section 

B-3 Typical Porous Pavement Section 

B-4 Typical Detention Pond Section 
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