1
|
I

i' =3

2

K 4
e a5
4 i

% ¢

e
e
eritsfeeti,

et
B

G Golden Gate Nattonal Recreanon '-rea
: i g

Lok

=

bt

\\‘&@_““
R

FREsd

&

o

ity

v ‘,.

Photograph by Charles Kennard



g

=it

=

—

f

3

=

=5

Bl M S A

]

Presidio of San Francisco
Natural Resource Inventory and
Vegetation Management Options

Prepared for:

Golden Gate National Recreation Area
National Park Service
Fort Mason, Building 201
San Francisco, CA 94123
Contact: Nicholas Weeks
415/561-4834

Under contract to:

Jones & Jones
105 South Main Street
Seattle, WA 98104

Prepared by:

Jones & Stokes Associates, Inc.
2600 V Street, Suite 100
Sacramento, CA 95818-1914
Contact: Ken Casaday
916/737-3000

November 1997



This document should be cited as:

Jones & Stokes Associates, Inc. 1997. Presidio of San Francisco natural resource inventory and
vegetation management options. November. (JSA 93-168.) Sacramento, CA. Prepared for
Golden Gate National Recreation Area, National Park Service, San Francisco, CA.

B = ESS



=

a

Lo

Table of Contents

Chapter 1. Introduction .......... ... ... i i 1-1
PURPOSE OF REPORT ... ittt it e ta e e bt te s eaaranraenas 1-1
DOCUMENT ORGANIZATION .. ..iitiiiriietiaeear i ierrcaennnonnnnn 1-3

Chapter 2. Natural Resource History .................. .o ... 2-1
PREHISTORIC VEGETATION ... .0t iitiiiiaaieiiineeanaeeannnnns 2-1

Site ConditionsS . . ..ottt ittt et aie ettt i e 2-1
Native Vegetation Distribution ........... ... .o i i, 2-2
Erosion Conditions ... ..uvurininintneineneanaaaanaananneennnnnan 2-4
VEGETATION CHANGES IN THE SPANISHPERIOD ...................... 2-5
VEGETATION DURING THE AMERICANPERIOD ........................ 2-6
N3 767 0= 7= (o o AR 2-6
Changes after Afforestation . .......... ... oot 2-10
Recent U.S. Army Management Policies ............................ 2-10
THE PRESENT FOREST .. ..ttt iat et tia e caaaianaenaans 2-11
Chapter 3. Natural ResourceInventory ................ ... ... o it .. 3-1
INTROD U CTION . .ttt iteiiasneanaaoaraneaarenaaoeasaneesnes 3-1
Temperature ......... PO 3-1
Solar EXpOsSUre . . ....coviiniiiiiini it 35 006080CE6000000 3-2
Precipitation . ... ...ttt i i i i 3-2
R, 5+ L« 3-2
Soll Conditions . ....... it i e i it e 3-3
NATIVE AND NON-NATIVE, NONFOREST VEGETATION ................. 3-5
54 Lw oL L1713 o) « AN O 3-5
Native Plant Commumities ... ........oniiiiiii i iieaaeecnannan 3-6
Non-Native, Non-Forest Plant Communities . ......................... 3-10
Special-Status Plant Occurrence .............ccoiiiiiiiiiiiaia.. 3-11
ADAPTATION OF INTRODUCEDFOREST ........ ..., 3-14
Introduced Forest Species ............ooiiiiiiiiiiii i 3-14
Reproductive Patterns of Introduced Species ........... e 3-15
Natural Regenera i of Jurviving Introduced Forest Species ............ 3-15
Understory and Crowmieoy ol oo o ettt it e e e e 3-17
Naturalization .. .. ccueunt e itee et s tanan e reaareeneeanan. 3-17
Survival of Key Stands within the Historic Forest ..................... 3-17
Survival of Native Woodland ........ ... ... i, 3-18
PRESENT FORESTCHARACTER . ...ttt iaiiannnnn. 3-18
Species Compositionand Growth ................ ... ... ... ... 3-18
i



Stand StUCIUIES . v oottt i ittt e it e e 3-21
-Pathogenic Influences ......... .. ... . o il 3-21
PRESENT FOREST CONDITION AND HAZARDS ......... ..., 3-27
Forest Conditlon .. ... vvtitvruriee e e it ieiretneranasaserannens 3-27
Hazardous Tree OCCOUITENCES ..o\ v v et it i ie et ieieeneaescnnannns 3-31
Fire Hazards . ... .ottt ittt ia ettt ana e 3-34
WILDLIFE HABITA TS ..ottt e b te e tattanaeananannnnns 3-34
Special-Status Wildlife Ocourrence . .. .....coviiiiin i 3-35
General Wildlife OcCurrence ......ccoiviiiiinrrnncnennnneannennnns 3-38
Wildlife Habitat Values of the PresidioForest ........................ 341
RECREATIONAL RESOURCES .. ..ottt it eieann i eeeaens 3-43
VISUAL RESOURCES . oo ittt ittt e ettt ittt neraaanananenns 3-43
Regional Landmark ............... . ittt 344
Highway VIEWS . ...ttt iiiianeaaaanenns 3-44
Neighborhood Views . ... ... i i 3-44
Presidio Vista POIntS .. ..o iiiiii ittt it ettt eeeneenneaananes 3-45
SOIL EROSION ..ot tieitt ettt i teeteereenanaeaaasrsosasananns ... 345
Inventory of SOILErosion . .. ... ..ot i i 3-46
Severely Eroding Sites ... ... ... i it i e 3-48
Chapter 4. Values, Management Issues, and Recommended Management Goals . . . 4-1
FOREST VALUES . ... ittt i et et e et et e et ittt e 4-1
FOREST MANAGEMENT ISSUESAND CONCERNS . . . . ... ... ....... 4-1
FOREST MANAGEMENT DIRECTION OF THE
GENERAL MANAGEMENT PLAN AMENDMENT ............. 4-2
NATURAL RESOURCE MANAGEMENT GOALS .. ................ 4-3
Organization of Natural Resource Management Policy . ............ 4-3
GOALS & o i ittt e e e e e e e e e e e e e 4-3
Goal Emphasis Areas . . .. ......... ... ... i 4-5
Chapter 5. Forest Management Options ................ ... cooiiiiiiaioaana, 5-1
INTRODUCTION . ittt iiiiie it teetaeee et enesassaaansaaanneaerosans 5-1
PRESIDIO-WIDE MANAGEMENT OPTIONS . ... ... i 5-2
Historic Forest Preservation .............ciiiiininernrienanrannnnnns 5-2
Native Vegetation Restoration ... ........coviiiiiniiiiniininnnanns 5-6
Scenic Vista ReSIOmAtON . ...t ittt iiiiieieenrnaanreerannnnnnnens 5-6
Treatment of Hazard TTees .......cciiiiiiiinrnieieirenenanccaaensn 5-7
Traatmn ot of Brosion Sites . . ... oottt i it it et 5-7
SPECIA L " {55 AGEMENT AREAOPTIONS ...t iiii e 5-7

1

o 1
g

S Lo NT D e G T A B D B o S = O .



T

|7 =]
j

Chapter 6. Vegetation Management Treatments and Practices ..................... 6-1
INTRODUCTION ..ottt et e e et et et e 6-1
FOREST REMOV AL ... et et 6-2

PUIPOSE . ... e 6-2
Protecting Wildlife and Wildlife Habitat Value ........................ 6-2
Protecting Native Vegetation during Stand Removals ................... 6-3
Removing Trees, Slash,and Stumps .............. ... iiernnrnnn. 6-4
Restoring Native Vegetation ...............cc.ciiitnnnnnnnnnnnn... 6-4
PROTECTION AND MANAGEMENT OF
NATIVE VEGETATION ........... E 6-5
Purpose ... e 6-5
Primary Approaches .. ... ...t 6-5
Practices for Protection and Enhancement . ............................ 6-5
FOREST MAINTENANCE AND REGENERATION ......................... 6-6
Intensive Management ............. ... iiiiii it i 6-6
Nonintensive Management .................iievintnrnennnannenn.. 6-9
CARRYINGOUT TREEREMOVAL ... .. i e 6-16
LANDSCAPING MAINTENANCE AND
HAZARD TREE MANAGEMENT ....... ..o, 6-17
General Landscaping Maintenance ................................. 6-17
Maintaining Landscape Screens . .. ............ ... .., 6-18
Identifying and Maintaining Heritage Trees .......................... 6-19
Identifying and Treating Hazard Trees .................. ... ... ...... 6-20
PLANTING AND REFORESTATION ....... .. ittt 6-21
Preparing Soils ....... ... i 6-21
Selecting Planting Matedals .................. ... iiiiinnn... 6-23
Planting ... ... e e 6-24
VEGETATION MAINTENANCE ... ... e 6-26
Maintenance of Seedlingsand Saplings ............................. 6-27
Thinning of Saplings ........ ...ttt 6-30
DevelopingaMature Forest .. ...... ... ... i i, 6-30
EROSION CONTROL ...ttt e et e et e 6-30
Major Erosion Control Measures .. .............cooiiiirinnnennnnnn. 6-31
Secondary Erosion Control Measures .. ... 50506 0806005 0400500006000 0 6-35
Erosion Control Maintenance and Monitoring  ....................... 6-37
Sediment Protection Zones ............. ..., 6-37
FIREPROTECTION ...ttt it et sttt ii e et e eereeeeas 6-39
Prevention .........c.iiiiiiiiin i, e 6-39
] o Lt o) 1 R 3
Rehabilitation after Fire .......... ... ... .o i ..
WOODY DEBRIS DISPOSAL . . ...ttt ittt 6-42
Planned Increase in Woody Debris .............. ... .. ... .......... 6-42
Useof SmallDebris ........ .. .. i, 6-43
Removal of Large Debris .......... ... i, 6-43

CULTURAL RESOURCE PROTECTION

1ii



Chapter 7. Recovery and Use of Wood Resources ... ................... v, 7-1
INTRODUCTION . ... e e e e i e e 7-1
RECENT TREE REMOVALAND WOODUSE ..................... 7-1
PROJECTED TREEREMOVAL ............. ... ... .. 7-2

Harvesting Systems and Techniques . ........................ 7-2
Wood Collection and Processing . .. ... ... .. ... ...t nnnn. 72
WOOD USE . . . . e e e e 73
Market Uses . ... ..... ..ttt 7-3
Erosion Control and Landscaping Uses . ... ................... 7-6

Chapter 8. Citations ....... ... ... . . i 8-1
PRINTED REFERENCES ... ... .. it i 8-1
PERSONAL COMMUNICATIONS . ... ..ottt iiiie et iiiinesinnenns 8-5

Appendix A. Listof Preparers . ......... ... it A-1

Appendix B, Tree Hazard Assessment and Hazard Tree ManagementPlan .......... B-1

Appendix C. Some Observations of the Early Explorers .......................... C-1

Appendix D. Updated Forest Stand Inventory ................................. D-1

Appendix E. Plan for Cultivation of Trees upon the Presidio Reservation............ E-1

Appendix F. Important Forest Insects atthe Presidio ............................ F-1

Appendix G. Important Forest Diseases atthe Presidio .......................... G-1

Appendix H. Concepts for Restoration of Native Habitats at Forest

Removal Sites on the Presidio of San Francisco .................... H-1

Appendix I. Rare Plant Enhancement Recommendations ......................... I-1

Appendix J. Common and Scientific Names of Plants Mentioned in the

Presidio Natural ResourceInventory . .............. .. ... ... ... ..., J-1

Appendix K. Soil Erosion Site Inventory ................... . K-1

Appendix L. Wildlife Inventory ........................... e e L-1

Appendix M. Forest Management Activity Calendar and Equipment .............. M-1

iv

=3




k

o

B L —s

am N5 SN

(EED

List of Tables

Table

3-1

3-2

34

3-5

3-6

3-7

5-1

6-1

Page
Associations of Geology, Soils, and Natural Vegetation for the
Presidio of San Francisco . ... .o ii i e 34
Special-Status Plant Species Known to Occur at the Presidio of San Francisco .... 3-13
Tree Species Distribution by Area, Number, and Wood Volume ................ 3-19
Significant Insect Pests of the PresidioForest .. ................. ... ... ..., 3-23
Significant Biotic Tree Diseases of the Presidio Forest . ....................... 3-24
Weedy Species in San Francisco ... 3-26
Relative Hazard of Landscaping Trees .............oitiriiniineaneannnn. 3-33
Recommended Allocations of Stand Types to Management Prescriptions ......... 5-5
Stands Recommended Nonintensive Management ........................... 6-10






L

1
=

List of Figures

Figure Page
O O 7 Y 1oy 11 P 1-2
1-2  The Presidio of San Francisco .............. ; ...................... Follows 1-2
2-1  Probable Prehistoric Native Vegetation Communities .................. Follows 2-4
2-2  Approximate Extent of the Introduced Native Forest circa 1910 ......... Follows 2-10
2-3  Approximate Extent of the Introduced and Native Forest 1935 .......... Follows 2-10
2-4  Historic Forest Compared to Present Forest ......................... Follows 2-10
3-la GeologicUnits . ......ooiiiiiii i i s Follows 3-4
3-1b  Soil-Geologic-Vegetation Units . .. ....... ..o Follows 3-4
3-2  Native and Non-Native Nonforest Vegetation Communities ............. Follows 3-6
3-3  Understory Vegetationof Forest Stands ............................ Follows 3-18
34 ForestStands .........c.oiiiiiii i i e Follows 3-18
3-5 Species Volume-Density in Relationto Substrate . ........................... 3-20
3-6 Forest Condition by ACIeage . ......civtir it inriiir et iraaeeannnann 3-28
3-7 TForest Condition by Wood Volume . ........ ... . i, 3-29
3-8 Forest Condition by NumberofTrees .. ........ ... .. i i, 3-30
3-9  Locations of Hazardous Trees in Partial Surve; ... ......... L Follows 3-32
3-10 Wildlife Habitat Values of ForestStands ........................... Follows 3-42

vii



5-1 Vegetation Management Decision Matrices ..............ocoiiiiiiiiaiiiiny 5-3

5-2 A Vegetation Management Option .....................

5-3  Special Management Areas and Historic Restoration Options

viii

------------

------------

b

e

=)

L] S0 SE @



il I @ &= EJ

{
e

=)

Chapter 1. Introduction

O ——————

PURPOSE OF REPORT

The purpose of this report is to document the condition of natural resources at the National
Park Service’s (NPS’s) Presidio of San Francisco and to identify options for future management of
these resources. Thus, this document can provide a basis for establishing a natural resource and
forest management plan for the Presidio.

The Presidio forest is the focus of this assessment. This introduced forest, located at the
windswept tip of the San Francisco Peninsula (Figures 1-1 and 1-2), is now in an advanced stage of
maturity and requires vigorous restoration. A plan for the long-term care and evolution of the forest
15 needed that will protect and restore its historic and natural habitat values and provide a safe and
suitable environment for the Presidio’s activities. Following a thorough inventory of historical and
current resource conditions, management options are formulated in this document that could:

B restore the Presidio’s historic forests according to the 6rigina1 design intent;
B8 protect, enhance, and enlarge native vegetation and wildlife communities; and

®  protect Presidio staff and visitors from hazards presented by the interaction of wind,
other natural events, and mature forest trees.

Actions to implement such a management plan should be taken incrementally as demands
or opportunities arise, such as following loss or damage of a particular forest stand from high winds
or the outbreak of plant disease. Actions should embody a concept of adaptive management,
resulting in amendment to the established plan and implementation techniques from time to time as
experience dictates.

A future resource management plan, based on this inventory and ideniification of
management options, must be fully compatible with the Golden Gate National Recreation Area’s
(NRA’s) 1994 General Management Plan Amendment (GMPA) for overall management ¢
Presidio (Golden Gate National Recreation Area 1994a). The decision notice for the GMPA,
on a final environmental impact statement (EIS) prepared for the GMPA adoption (Golden Gaic
National Recreation Area 1994b), determined that the historic planted forest should be revitalized
and restored to its originally designed boundaries, historic vistas should be cleared, and native

Natura! Resource Inventory and Vegelation Management Options Chapter 1. Introduction
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habitat should be restored outside the historic forest boundaries. Identification of methods for
implementing these policies was deferred to a future forest management plan.

Resource inventory data and management options presented in this document pertain
principally to lands managed by NPS. They also apply to certain lands within the Presidio managed
by other agencies, including the San Francisco National Cemetery managed by the U.S. Department
of Veterans Affairs, and transportation corridors such at the Golden Gate Bridge approaches, which
are managed by the California Department of Transportation (Caltrans) and the Golden Gate Brdge
District.

DOCUMENT ORGANIZATION

The plan is divided into two major parts: a natural resource inventory and a discussion of
management options.

Chapters 2 and 3 provide the resource inventory. Chapter 2 describes the history of native
vegetation and the introduced forest at the Presidio. Chapter 3 is a detailed inventory of the present
forest, native vegetation, wildlife, soil erosion, and other factors. It is based on inventories of the
forest conditions and hazards and on surveys of vegetation and wildlife conducted previously for the
U.S. Department of the Army and, more recently, for NPS.

Management options are described in Chapters 4-8. Chapter 4 describes the park’s resource
values, management issues, and recommended management goals. Chapter 5 presents recommended
resource management options throughout the park. Recommended treatments and options for
implementation of any natural resource management plan are detailed in Chapter 6. Chapter 7
discusses the recovery and use of wood resources that should occur during and after management
actions.

Natural Resource Inventory and F’;ge tation Management Options Chaprer I. Intreduction
Presidio of San Francisco 13 ' November 1997
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Chapter 2. Natural Resource History

PREHISTORIC VEGETATION

Introduction

Trees were not a conspicuous feature in the landscape around what is now San Francisco
before the settlement of the area by Europeans, but the earliest reports by explorers indicate that
small trees of several kinds were found on the hills and summits. These explorers wrote of the
scrubby oaks and “dwarf horse chestnuts™ (probably California buckeye) scattered on slopes above
their anchorages (Howell et al. 1958). (Scientific names of plant species referred to in this plan
are listed in Appendix J, “Common and Scientific Names of Plants Mentioned in the Presidio
Natural Resource Inventory”™.) The only native trees presently growing on the Presidio are coast
live oak and arroyo willow, and the largest stands of these species are primarily limited to the
riparian forests near Lobos Creek and Mountain Lake. Scattered small patches also occur on the
Presidio.

Site Conditions

The Presidio’s climate was, and still is, characterized by moderate temperatures with few
frosts, frequent screening of morning and afternoon summer insolation by fog, summer fog drip,
winter rain, and strong marine winds. The general distribution of the Presidio’s native vegetation
was determined by wind patterns and solar aspect. Local effects on vegetation distribution were
the result of the mosaic of soil-geologic units present, local exposure to windborne salts, soil
moisture, and incidence of fire.

Fairly continuous and often high winds significantly affected the distribution of the
Presidio’s vegetation, especially along the immediate coastline. The windswept slopes facing
southwest toward the ocean were dominated by grasses and prostrate shrubs, and trees were found
only in the sheltered valleys and leeward hillslopes . live oaks withstood high winds by
assuming a prostrate form.

Site conditions at the Presidio are described more fully in Chapter 3, “Natural Resource
Inventory”.

Natural Resource Inventory and Vegetarion Management Options Chapter 2. Naiural Resource History
Presidio of San Francisco 21 November 1997



Native Vegetation Distribution

Wind, aspect, fire, soil moisture, and soil type combined to create a mosaic of native plant
communities at the Presidio before European settiement. Coastal prairies, coastal scrublands, oak
woodlands, riparian forests, and wetlands formed distinct botanical communities with associated
wildlife values.

Historic Observations

The earliest European observers reported that eastward of an extensive treeless area along
the coast lay hills and valleys covered with a mosaic of marsh vegetation, grass, low live oaks,
occasional other trees, chaparral, and a sparse scrubby growth (Clarke 1959). They also noted
“tufts of trees” on the ridges near Mission Dolores but did not identify them. Dr. H. H. Behr,
one of the first observers to inventory the San Francisco flora, described a fringe of California
laurel along the city’s northern shoreline and an unknown conifer growing on Lone Mountain
(Howell et al. 1958). Thus, the area now constituting the Presidio was probably not completely
lacking in tree cover, as reported by the first Americans in their journals, sketches, and
photographs.

The Anza expedition in 1776 described the area near Mountain Lake and the high
tableland, including Fort Scott and extending northward to Fort Point, as treeless and covered
with a growth of grass, yerba buena, lilies, and wild violets. The soil of this area is partly dune
sand and partly derived from serpentine, both of which are likely to be treeless.

During the Spanish period, the largest oaks and thickest chaparral of San Francisco
probably grew on eastern hills of the Presidio, whereas the dune-sand areas to the west, north,
and south were largely covered with grass and other herbs. According to Behr, “the scrub of
Quercus agrifolia (coast live oak) now to be seen in the [Golden Gate] park fairly represents the
original oak vegetation” (Howell et al. 1958). The live oaks were not evenly distributed on the
hills but formed groves or clusters, mostly on north-facing slopes and in the arroyos. Other trees,

such as buckeye, madrone, and California bay, may have occurred with coast live oak in live oak
woodlands (Clarke 1959).

From the Spanish accounts, the exact distribution of these various types of vegetation is
difficult to determine. The later Amerizzn 22counts give specific locations and even provide lists
of species for some of the vegetati~= ! 7 but the vegetation cannot be assumed to have
remained unchanged throughout the . '3:niish 2ud Mexican periods. Accordingly, Clarke (1959)
used the diaries of the early explorers to determine the distributions of vegetation communities
in the San Francisco Bay Area; excerpts from some of these diaries are presented in Appendix C,
“Some Observations of the Early Explorers™.

Natural Resource Inventory and Vegeration Management Options Chapter 2, Natural Resource History
Presidio of San Francisco November 1997
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Inferences from Soils and Geologic Units

Figure 2-1, prepared for this report, displays natural vegetation for the Presidio inferred
from geologic units and soils. It is based on the soil-geology-vegetation associations shown in
Chapter 3, “Natural Resource Inventory” (see also Table 3-1 and Figure 3-1b).

Basis for Soil-Vegetation Association Inferemces. The delineated association of
landscape components reflects the correspondences of vegetation community to soil type, of soil
type to parent material, and of parent material to geologic formation. This correspondence is

mutua) and interactive; for example, the soil type is in part determined by the type of vegetation
growing on it.

The relationship is not restricted to a one-to-one correspondence, however; more than one
soil type may develop on a given parent material, and more than one vegetation community may
occur on a given soil type. For example, coastal prairie and coastal scrub are not always
separable as biological communities. Some soils clearly favored development of one or the other
of these habitats, and at these sites the distinction is clear. Other soils, however, could support
either habitat depending on additional environmental factors such as fire or grazing. More
frequent fire favored grassland over scrub. On some soils, in the absence of fire, grassland may
be a successional stage to coastal scrub. After European settlement, heavy grazing may have
favored scrub over grassland.

Figure 2-1 is a map of prehistoric, not existing, conditions; this caution applies to the
parent material and soil type attributions as well as the vegetation communities. The map and
legend reflect the best assessment of the natural ecosystem landscape of the Presidio around the
middle to late 1700s, or just before the first Spanish settlers arrived.

Use of Map. The purpose in creating this map is to establish a basis for planning naturat
ecosystem restoration of portions of the Presidio by identifying the appropriate natural ecosystem
type for each potential restoration area.

Soil and Geologic Map Information. The first step in preparing the map was to compile
all available geologic and soils information on the Presidio (depicted in Figure 3-1a). The
geologic and substrate map published in the U.S. Army’s forest management plan (Jones & Stokes
Associates 1990a) was found to be generally accurate, requiring only minor modifications. More
specific bedrock identifications were made after field investigations, and extrapolations were made
from these identifications to prehistoric conditions (i.e., by determining what underlies present
areas of artificial fill). .

{Owier documeiits, such as geologic studies by Wahrhaftig (1984, 1993), provided much
clarification. The modern soil survey of San Francisco County (U.S. Soil Conservation Service
1991) was found to be too limited in scale and accuracy for the purposes of this study. The
historic soil survey was consulted (U.S. Department of Agriculture, Bureau of Chemistry and

Naturol Resource Inventory and Vegetation Management Options Chapter 2. Natural Resource History
Presidic of San Francisco 2.3 November 1997



Soils 1917) but also proved of limited value. Therefore, a new order 2 soil survey was conducted
as part of the present study.

This soil survey differed from the typical survey in that its primary purpose was to map
the soils that existed circa 1750. In areas of the Presidio that have undergone complete soil
alteration, such as the former salt marsh and freshwater marsh along the north shore, the
landscape map was reconstructed by referring to various historic Presidio maps showing these
features (Land and Community Associates 1993) and inferring soils from soil types present in
comparable natural areas that remain.

Vegetation Correlations. The names and descriptions of the vegetation communities used
on the map are based on the ecosystem classification established by Holland (1986, 1990).
Attributing vegetation communities to the geologic units, parent material, and soil map units was
accomplished by comparison with existing areas of natural vegetation on the same geologic and
soil types in the western San Francisco Bay region. One result of the geologic and soil literature
review and field survey was the establishment of a close geologic (Wahrhaftig 1993) and edaphic
connection between the Presidio and the Marin Headlands. This is reflected in the simnilarity of
prehistoric vegetation between the two areas.

The prehistoric vegetation communities inferred by this method were compared to the
historic descriptions and accounts of vegetation contained in this plan. A strong correlation was
found, providing some verification of the method for determining preexisting natural vegetation
communities.

Special-Interest Soils. Two points of special interest may be noted as a result of making
the soil-geology-vegetation community association map. First, the Colma Formation, an
assemblage of alluvial, lake, and marsh deposits along with old sand dunes dating from the glacial
and interglacial phases of the Pleistocene Epoch, extends in a band from Daly City to Millbrae
as well as including portions of the Presidio. All areas of the Colma Formation outside of the
Presidio have now been urbanized; the only significant remaining areas of relatively natural soil
on the Colma Formation exist at the Presidio of San Francisco. Second, the occurrence of
serpentinite-derived soils and rock outcrops on the Presidio coastal bluffs, although not unique,
is unusual, particularly for its areal extent.

Erosion Conditions

The extent of soil erosion and its significance to the presettlement ecosystems o
.1esidio may be evaluated in a manner similar to the reconstruction of the type and distrib
of those ecosystems. The type of soil and bedrock, combined with local climate, topography,
inferred hydrology, and natural vegetation, indicate the likelihood of erosive conditions and their

Natural Resource Inventory and Vegetation Management Options Chagter 2. Natural Resource History

Presidio of San Francisco 24 November 1997
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impacts. This analysis is supported by a comparison of erosion potential among nearby
seminatural areas and with the same soil types.

Although sand dunes are extremely susceptible to wind erosion and dune movement, the
soil type that characterizes most of the dune areas on the Presidio, the Sirdrak series, shows an
accumulation of organic matter, indicating that a substantial period of vegetative cover and dune
stability had occurred before European settlement. With a relatively sparse, yet homogeneous,
vegetative cover; a high rainfall infiltration capacity; and dispersal of limited runoff, the dune-
sand soils were generally not subject to water erosion.

Soils derived from Colma Formation alluvium and Franciscan Formation bedrock are
subject to water erosion, particularly on steeper slopes. The extensive native grassland and scrub
and limited woodland vegetative cover was sufficient to substantially reduce the potential erosion
hazard. Vegetation loss caused by infrequent major disturbance, such as a rare intense fire, would
have initiated a cycle of severe erosion until vegetation returned. The degree of soil aggregation,
even under bare so0il conditions, would have limited the wind erosion potential.

In general, severe soil erosion would not have been a component of the presettiement
natural ecosystem of the Presidio. The notable exception is the sea cliffs and bluffs along the
northwest shoreline. The steep slopes, undercut by wave action, were prone to landslides and
gully formation. This is especially true of the serpentine cliffs exposed on the bluffs. The
landscape instability of the coastal bluffs may still readily be seen.

VEGETATION CHANGES IN THE SPANISH PERIOD

By 1820, the following trees and large shrubs in the Presidio area had been described by
explorers:

u l’ﬁacific madrone (Arbutus menziesii),

u wfoyon (Heteromeles arbutifolia),

m “Pacific wax myrtle (Myrica californica),

m vhollyleaf cherry (Prunus ilicifolia),

m California bay laurel (Umbellularia californica),

®  coast live oak (Quercus agrifolia), » NRT V¥ LAl ey
m Ealifornia buckeye (desculus californica),

m Aellow willow (Salix lasiandra), and X
o ﬁarroyo willow (Salix lasiolepis), — N WE § LAEEE

These species are all native to the central California coast, but whether all of these species were
present at the presidio before European settlement is unknown; some of them may have been
introduced by the Spanish explorers from nearby areas.

Neatural Resource Inventory and Vegetarion Management Options Chapter 2. Natural Resource History
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During the early years of Spanish occupation, activities of the inhabitants affected only
certain areas. Agriculture was limited to the immediate vicinity of Mission Dolores, and the
Spanish inhabitants generally did not travel far beyond the established routes between settlements.
Until 1835, when Yerba Buena was first occupied, the main settlements in San Francisco were

the mission and the Presidio. In their vicinity, trees and brush were cut for firewood and live _

oaks were used to construct buildings, palisades, and furniture.

Eventually, many of the oaks, shrubs, and grasses in the area that had furnished acorns,
berries, and grains to the local Native Americans disappeared to meet the demands for timber,
firewood, and forage. Herds of sheep, goats, cattle, horses, and mules were allowed to graze
unhindered and uncontrolled, reducing many grasslands to rocky, barren sand patches or dunes.

The most widespread changes in vegetation during the Spanish period were a decrease in
grass and a probable increase in brush as a result of heavy grazing by livestock. Although
chaparral is mentioned in the early Spanish reports, abundant and good pastureland is noted more
frequently. The extensive chaparral mentioned in later accounts was probably less widespread
when the Spanish first arrived, but accounts from the 1840s suggest that decimated pastures and
a colonizing growth of chaparral were already present by that time.

VEGETATION DURING THE AMERICAN PERIOD

By the time the U.S. Armmy occupied the Presidio, trees were few and confined primarily
to the moister hollows and drainages far from developments and sheltered from the wind. These
were apparently groves of shrubby coast live oak. The Army officers and troops, most of whom
were from the woodlands of the eastern United States, found the Presidio, in general, to be
barren, bleak, and windswept.

Afforestation

Original Landscape Plan

In 1882-1883, Army Major W. A. Jones, under the direction of the Commander of the
Department of the Pacific, developed a “Plan for the Cultivation of Trees upon the Presidio
Reservation” (included in this report as Appendix E). This effort stands as 2 first and relatively
rare example of landscape planning on such a large scale for ammy reserration.  The
information and quotations below are taken from this plan (Jones

The plan proposed a major tree planting program patterned after the successful efforts of
the City of San Francisco’s Golden Gate Park, begun in 1870. In the original plan, Major Jones

Natural Resource Inventory and Vegetation Managemen: Options Chapter 2. Natural Resource History
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articulated the primary purpose of establishing a forest at the Presidio: to create a system of
windbreaks. He added what he considered to be important visual concerns: “the main idea is to
crown the ridges, border the boundary fences, and cover the areas of sand and marsh waste with
a forest that will generally seem continuous and thus appear immensely larger than it really is
.. ..” Asplanned, “the eucalypti [should be] principally disposed along the crest of the ridge
in order to increase, by their great height, the effect of the height of the hills.”

Major Jones also noted that “by leaving the valleys uncovered . . . the contrast of height
will be strengthened”. Moreover, he recognized the importance of leaving some of the grassy,
prominent summits, such as Inspiration Point, free of forest trees to protect the expansive views.

Accompanying the eucalyptus stands were to be stands of Monterey cypress; their role was
to add a “dark mass” of greenery from the ground to where the eucalyptus towered above, giving
the appearance of depth. The “bright flowering Acacia should be placed to light up the dark
masses behind as seen from the Presidio [parade grounds]”.

Monterey cypress was to be used extensively on the southern borders, with masses of
Monterey pine and eucalyptus used at the entrances. A “thin run” of eucalyptus was to be used
on the eastern borders. Near the ocean, Monterey pine and Monterey cypress were to be planted
in masses, but in separate species groups.

The plan specified tree planting on each of the three main ridges that surrounded the main
post. The valleys were to be left “uncovered or with a scattering fringe of trees along the
streams” . The main post area was intended to be kept free of masses of trees because “they would
add considerably to the dampness, and render it less comfortable as a dwelling place™.

“In order to make the contrast from the city seem as great as possible, and indirectly
accentuate the idea of the power of the government,” the major entrance roads (present-day
Arguello, Presidio, and Lombard Streets) were intended to pass through dense woods and then
open out into areas with beautiful vistas of the bay opposite forested ridges. Emphasis was also
placed on using trees in naturalistic, irregular-shaped masses and “artistically arranged” clumps
in small groups.

Thus, the barren, windswept Presidio would be transformed into a setting that was more
familiar and comfortable for those who considered the tree-covered, picturesque landscape of the
eastern United States to be the ideal.

Inf}zcaves o Original Landscape Plan
The park development and planting efforts at the Presidio and Golden Gate Park were

influenced by a nationwide trend in the mid-19th century toward the development of large, urban
forest parks (Laurie 1975, Kruse pers. comm.). The first major examples were Central Park in

Natural Resource Inventory and Vegetation Managemens Oprions Chapter 2, Natural Resource History
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New York City (1858) and Prospect Park in Brooklyn, New York (1868). These large urban parks

were intended to provide a refreshing contrast to the dense urban tenements developing in the
large cities in the mid-19th century.

Although this was not the chief impetus for forest and park development at the Presidio,
the positive experience of park developments in New York City and Buffalo, New York; Boston,
Massachusetts; and Detroit, Michigan, does appear to have been the stimulus for the development
of Golden Gate Park. This, in turn, provided an example to Major Jones for the Army to use in
developing the windbreak forest with a parklike setting. on the Presidio.

The 1883 Presidio landscape plan reflected many of the design principles employed in the
Golden Gate Park landscape design. Carefully located windbreaks, plantings of tall trees
surrounded by evergreens on the ridges, planted borders to screen the city, roads winding in and

out of the forest with designated views, and valley bottoms kept unforested were techniques used
by the developers of Golden Gate Park (Vreeland 1987).

Plan Implementation

Although the plan was accepted in 1883, only limited work took place at that time. In
1886, however, 3,000 trees were planted on California’s first Arbor Day. In 1889, congressional
appropriations were initiated to continue implementing the plan.

Approximately 50,000 acacia, pine, cypress, and eucalyptus trees and 5,000 redwood,
spruce, and madrone trees were planted that year. For some time, at the invitation of the U.S.
Army, San Franciscans joined in the Arbor Day celebrations to help forest the Presidio. By 1893,

more than 350,000 trees had been planted, and by the turn of the century, plantings totaled almost
450,000 trees.

The rectangular grid on which some areas were planted is not called for in Major Jones’
plan. It may have simply been used by others as a way of keeping trees sufficiently spaced when
planted by unskilled troops or prison laborers, or it may have resulted from planting in horse-

plowed furrows. This planting style has given the mature stands a uniquely structured, military
look.

In 1907, Major W. W. Harts prepared an inventory and plan to aid further implementation
of Major Jones’ plan.

Erosion Control Concerns

As noted, the intent of afforestation was not merely landscape beautification, but also
creation of windbreaks to reduce wind erosion and provide a more permanent vegetative cover

Narural Resource Inventory and Vegetation Management Options ‘ Chapter 2. Natural Resource History
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to reduce water erosion (Hall 1902, Harts 1907). Severe soil erosion had become a major
problem in the management of the Presidio by the turn of the century as a result of 125 years of
livestock grazing, vegetation removal, and foot and horse traffic during military exercises.

Descriptions of the eroded conditions on the Presidio at the turn of the century are as
follows (Hall 1902): The slopes south and east of Inspiration Point were “ugly . . . with erosion”;
the precipitous southwest-facing slope between the golf links and the hospital (above Mountain
Lake) was eroded, with sediment washing into the lake; numerous footpaths in the sandy soil of
the southwest corner of the Presidio were contributing to erosion; huge gullies were present on
the steep, west-facing slopes below Stafford Battery (north of Baker Beach); soil had been
removed from the Fort Scott area; and “violent” erosion was occurring on the eastern slopes. In
all cases, the planting of trees was recommended as an erosion control measure. In addition, the
elimination of footpaths in the sandy soil was recommended.

General erosive conditions south and east of Inspiration Point, around and above Mountain
Lake, and on the eastern slopes of Fort Scott have largely been eliminated with the maturing of
the existing historic forest. The efficacy of the trees and their root systems in stabilizing the soil
and reducing erosion is undeniable. Yet, soil erosion problems persist in the sandy soils, largely
as a result of foot traffic, and may even be exacerbated by the presence of the trees and the
inducement of a hydrophobic soil condition in the sandy soil (see Chapter 3, “Natural Resource
Inventory™).

Delineation of the Historic Forest

Figure 2-2 is based on an Army map of the Presidio that was prepared in 1910 or shortly
thereafter, which is the earliest depiction of the historic plantings based on Major Jones® 1883
landscape design. The original map that accompanied Jones® report cannot be found. The map
is based on Major Harts’ 1907 mapping, which may have reflected both implemented and planned
afforestation. Thus, it is unclear whether all of the wooded areas shown were actually present.
Ground-level photographs taken between 1890 and 1930 and the first complete set of aerial
photographs of the Presidio, taken in 1935, also document the locations of many of the original
plantings.

Figure 2-3 is based on the 1935 photographs and therefore records actual afforestation,
excluding any of the early plantings that failed to survive environmental conditions at the Presidio.
Figure 24 shows the historic standg in comparison to today’s stands. The 1935 distribution of
the forest is considered to be the best depiction of the adapted historic forest that conforms to the
original design intent. Figure 2-3, representing 1935, is consider-.: i diyiet the “historic forest”
in terms of contributing to the National Historic Landmark statzs ¢f -2 1 residio and is used in
the remainder of this plan.

Natural Resource Invensory and Vegetation Management Options Chapter 2. Natural Resource History
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Changes after Afforestation

Except in the period following the 1906 earthquake, the U.S. Army appears to have
followed Major Jones’ and Major Harts’ recommendations until approximately 1910. Thereafter,
additional planting and natural regeneration began to occur in some of the areas intended to
remain open. Meanwhile, the wide variety of tree species planted at Major Jones’ instruction was
reduced to those species that proved able to survive the harsh site conditions, primarily Monterey
cypress, Monterey pine, and eucalyptus. A few other species, such as sycamore and redwood,
survived in isolated, protected sites (Kruse pers. comm.).

After the Spanish-American War, the U.S. Army built military housing in parts of the
windbreak forest. Most of the housing units did not significantly interrupt the windbreak
function, and they allowed Presidio residents to benefit from the amenities of the forest: a visual
screen from the city, 2 windbreak, and a somewhat rural environment.

The Presidio golf course was developed after the initial Presidio landscape design had been
implemented. Plantings apparently occurred from the turn of the century onward. Mixed
Monterey cypress and Monterey pine stands were used to delimit fairways and tees. Eucalyptus

formed the golf course perimeter, and one large grove of eucalyptus was planted in the center of
the course.

The Presidio boundary plantings have been kept mostly intact. The forest was planted
before adjacent private residential development began, but in places it has matured to block bay
views of adjoining residences.

Recent U.S. Army Management Policies

In recent decades, management of the Presidio forest by the U.S. Army has primarily
involved maintaining the introduced forest. Down material has been removed from certain areas,
and groundcover has been mowed. Hazardous fuel accumulations have been removed and all fire
suppressed. Trees in certain stands have been pruned or removed to avoid or eliminate imminent
hazards. Some of the more remote stands, however, were allowed to grow wild and have been
left relatively unmaintained. No efforts to regenerate the historic forest were undertaken.

Many of the trees along the southern boundary have been topped by neighbors from time
to time. Although the U.S. Army was . " legal obligation to maintain private view
corridors, it allowed some neighbors to -ting trees. This practice was stopped in
December 1990. The trees have responded 1o the toppings by forming a low, continuous, matted
canopy.

Narural Resource Inventory and Vegetation Management Options Chapter 2. Natural Resource History
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In 1993 and 1994, as a part of base closure and transfer to NPS, the U.S. Army carried
out some hazard tree treatment in the more developed, landscaped portions of the Presidio, but
the pruning methods used will result in only short-term benefits (see Appendix B, “Tree Hazard
Assessment and Hazard Tree Management Plan”, for a more detailed discussion).

THE PRESENT FOREST

Nearly all of the original forest stands at the Presidio have matured into the magnificent
forest Major Jones envisioned more than 100 years ago. The limited development that has
occurred in the originally forested areas has been designed and constructed with obvious
sensitivity. The meandering streets and structures built on the contour are in marked contrast to
the erect grid imposed upon the topography by the surrounding city. Today, the “contrast from
the city” that Major Jones sought to maximize is quite apparent and successful.

The forest has aged, however, and many trees have exceeded their normal life span.
Within larger historic stands, patural or artificial regeneration is occurring only in limited areas.
In the absence of intensified treatment, tree losses in the historic stands will increase. Although
eucalyptus and a few other stands may continue to expand, the overall extent of the forest will
substantially diminish in the next two decades. Chapter 3, “Natural Resource Inventory”,
describes the current condition and trend of the Presidio’s forest and landscaping trees.

Narural Resource Inventory and Vegetation Managemert Options Chapter 2. Natural Resource History
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Chapter 3. Natural Resource Inventory

INTRODUCTION

o

The Presidio’s open space lands are largely occupied by planted forest stands. Other open
spaces include areas of native vegetation, landscaping trees, shrubs, and lawns, as well as paved
areas, cleared areas, and disturbed areas occupied by weedy vegetation. This chapter focuses on the
Presidio’s forests and remaining native vegetation communities. In separate sections, this chapter
describes the Presidio’s forest in terms of:

environmental conditions;

native and non-native, nonforest vegetation;
adaptation of the introduced forest;

present forest character;

present forest condition and hazards;
wildlife habitats;

recreational resources;

visual resources; and

soil erosion.

ENVIRONMENTAL CONDITIONS

Temperature, solar exposure, precipitation, wind, and soil type affect the amount and
distribution of vegetation at the Presidio. The Presidio is one of the harshest environments on the
San Francisco Peninsula for tree survival. Its limited native woodlands were located near the creek
and draw bottoms and in deeper, moisture-holding soils on the northern and northeastern sides of
the hills, sheltered from the strong, saline marine winds.

Temperature -

Mild annual temperatures; viriuaity frost-free winters; and cool, foggy summers are primary
climatic determinants of vegetation distribution and growth at the Presidio. These factors render
unsuitable any tree species that require either a frost to induce seasonal dormancy or a hot, dry
climate to control disease infestations. The moderating -oceanic influence on summer temperature

Natural Resource Inverzory and Vegetation Management Options Chapter 3, Naural Resource Inventory
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and humidity in the Presidio forest is important because summer drought is the key factor governing
plant distribution and growth in California.

Solar Exposure

As is usually the case at this latitude, the difference between the amount of sunlight received
by north-facing and south-facing slopes at the Presidio is great. These aspects accordingly differ
considerably in soil temperature, soil moisture, and air temperature near the ground. Although west-
facing, aftemoon-heated slopes are usually warmer than east-facing, morning-heated slopes, the
effect at the Presidio is ameliorated by the fact that summer fogs are common in both the moming

and afternoon, alternately shielding east- and west-facing slopes and preventing high heat gain in
the afternoon.

As elsewhere in coastal California, the variations in soil moisture and temperatures of the soil
and air are reflected in the distribution of vegetation. Slopes that face south and southwest tend
toward chaparral and grassland; slopes that face north and northeast tend toward woodlands.

Precipitation

Annual rainfall on the Presidio ranges from 12 to 24 inches. Most of this rainfall occurs
during winter (from December through March). This pattern and amount are similar to those of the
Mediterranean climatic regions of the world. In addition, the persistent fog provides significant
(although unmeasured) summer moisture and limits evapotranspiration losses.

‘Wind

Wind constantly affects plant growth at the Presidio, and wind pruning is widespread. Ocean
winds are strongest during spring, when vulnerable new growth is emerging. The Presidio’s native
tree species (e.g., coast live oak) have natural wind protection mechanisms such as low growth form,
but most trees cannot protect themselves from the constant desiccation and salt damage caused by
continually windy conditions and do not live long in areas exposed to the ocean wind. Four of the
five primary tree species introduced at the Presidio, however, are well adapted to coastal
ENVIror" s¢ N

Regional topography is responsible for high winds at the Presidio. The gap in the Coast
Ranges at the San Francisco Bay allows large volumes of air to move in the direction of the
prevailing wind into California’s Central Valley. The dominant onshore winds throughout the year
originate in the southwest and west, accounting for about two-thirds of all winds. This pattern
includes both cyclonic storm disturbances in winter and prevailing, gentler summer winds.
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Severe wind episodes have occasionally caused limb and stem breakage or toppling of
individual or groups of trees. Losses have increased over time as the introduced forest has matured.
Based on similar experience at Golden Gate Park, which was afforested a few decades before

planting began at the Presidio, wind damage and loss of forest stands can be expected to continue
to increase in the future.

Soil Conditions

Geologic units of the Presidio are shown in Figure 3-la, and integrated soil-geologic-
vegetation units are shown in Figure 3-1b. Table 3-1 explains the four-digit numerical code used
in Figure 3-1b to represent the combination of geologic formation, parent material, soil type, and
natural vegetation community represented by a particular map unit. The soils of the Presidio have

undergone several significant changes since presettlement times because of physical disturbance and
the growth of forest.

Soil Disturbance after European Setflement

Large areas of soil have been excavated from several quarmies and cut slopes, with
accompanying placement of fill, that were developed for construction of housing, roads, military
fortifications, and bridges. Some of these areas, along with trails, parking lots, parks, and athletic
fields, have substantial amounts of fill, primarily obtained from onsite excavation of rocky
Franciscan Formation soil and parent material. This material now covers original natural soil. The
former freshwater and saltmarsh wetlands of the north bayshore were completely filled for the
Panama Pacific International Exposition. The land was subsequently used as parade grounds and
an airstrip of Crissy Field along the north Presidio shoreline.

Much native soil has been moved or lost as a result of erosion, both in historic settlement
times (as detailed in Chapter 2, “Natural Resource History™) and at present (as discussed below).
In addition, soils in areas of heavy use have undergone compaction.

Soil Changes Caused by Afforestation

Some soil changes are associated with the growth of the historic forest. The most apparent
change is the formation of thick surface-litter layers of decomposing and undecomposed organic
matter dropped from the trees. The inc:ensed ¢ 7anic matter may have increased soil fertility and
water-holding capacity, at least in the vwfase boiizon. Another effect of the tree-soil interaction,
however, has been a substantial reduction of the soil pH level. ]

Typically, the soil pH beneath native vegetation is in the medium to slightly acidic range for
the Sirdrak and Barnabe series, and slightly acidic to neutral for the Cronkhite series (U.S. Soil
Conservation Service 1985, 1991). Several pH tests were performed on soils of the introduced forest
of the Presidio in preparing for this plan, and the range was typically strongly acidic to exiremely.

Natural Resource Inventory and Vegetation Management Options Chapter 3. Natural Resource Inventory
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Table 3-1.

Associations of Geology, Soils, and Natural Vegetation for the Presidio of San Francisco

Geologic Formation

Parent Material

Soil Type Vegetation Communities
1. Intertidal deposits 1. Tidal marsh sediment 1. Novato . Northern coastal salt marsh
2, Dune sand 1, Beach sand i. Xeropsamment - Northern foreduns
2. Dune sand 1. Sirdrak . Central dune scrub
2. Sirdrak variant . Cenmral coast arroyo willow
forest
. Central coast live cak riparian
forest
3. Marsh sediment 1. Humaquept . Coastal freshwater marsh
3. Colma 1. Ol dune sand/alluviem 1. Pachic Haplustoll/Typic . Coastal terrace prairie/
Ustropept northern coastal scrub
. Central coast arroyo willow/
live oak riparian forest
. Coast live ocak woodland/
northern coastal scrub
. Ceniral coast arroyo willow
forest
2. Marsh sediment 1. Humaguept . Coastal freshwater marsh
4. Franciscan 1. Soft sandstope/shale 1. Cronkhite . Coastal termace prairie/
porthern coastal scrub
2. Hard sandstons 1. Barnabe/Kron . Coastal terrace prairie
3. Serpentinjte 1. Henneke (variant)/Pachic . Serpentine bunchgrass/
Argiustoll serpentine chaparral
4. Serpentinite (with 1. Henneke (variant)/Ustorthent . Northern coastal biuff scrub/
inclusions) seacliffs northern coastal scrub/
serpentine chaparral
5. Siliceous, carbonaceous 1. Pablo/Bayview/(variants) . Coastal terrace prairie/
shale northern coastal scrub
6. Soft sandstone/shale/chert 1. Cronkhite/Barnabe variant . Coasml terrace prairie/
nerthern coastal scrub

5. Open water and
fill material

Note: This table serves as the legend for Figure 3-1b, which shows four-digit codes corresponding to successive subdivisions of the geologic
formations as shown above.
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acidic under pine and cypress, regardless of the soil type tested. The pH for soil under eucalyptus
was slightly less acidic, on average. The trees appear to have caused an increase in acidity of one
to two orders of magnitude. The increase in acidity changes the availability of some nutrients and
the composition of soil microbiota, but its principal effect, in combination with other factors, may
be seen on the sandy Sirdrak soil.

Soil Hydrophobicity

Where the Sirdrak series soil of the Presidio is vegetated with pine, cypress, and encalyptus,
it has developed hydrophobic or water-repellant properties in the surface horizon (although the soils
will rewet slowly over an extended period of precipitation). The effect is most pronounced when
the seasonally dry soil receives the first fall rains. Water infiltration is severely reduced in the sandy
soil, which would otherwise have a high infiltration rate, even in soil with well-developed
groundcover. Runoff may initially approach 100% of rainfall, especially in a heavy early-season
downpour such as occurred in fall 1993. Substantial runoff occurred in the introduced forest areas
on Sirdrak sand as a result of that storm, and much erosion was evident following the storm.

Aside from the Sirdrak series, soils in the introduced forest have apparently not developed
hydrophobic properties.

Although the physical and chemical causes of hydrophobicity are not completely understood,
seven factors associated with hydrophobicity have been identified (Wallis and Horne 1992):
presence of sandy soils, accumulation of organic maiter, presence of mycorrhizae, acidic pH,
alternating wet and dry seasons, vegetation with conifers and eucalyptus, and the occurrence of fire.
The Sirdrak soil of the Presidio has all of these factors except fire. Planting the Sirdrak soil with
conifers and eucalyptus, and the resulting soil changes in organic matter, mycorrhizae, and pH, has
added four of the seven factors that generate hydrophobicity.

Much of the soil erosion presently observed on the Presidio and described below is most
severe on the Sirdrak soil, and the hydrophobicity of the soil may be a major factor causing the soil
erosion. This erosion problem requires that runoff at the Presidio be managed carefully, in particular
by reducing the removal of groundcover and soil compaction caused by increasing recreational use.

NATIVE AND NON-NATIVE, NONFOREST VEGETATION
Introduction

The native plant communities that remain at the Presidio occur on the west- and north-facing
coastal bluffs, extending from the maintenance shops of Crissy Field to Baker Beach, and as
scattered habitat fragments in the southwestern and southeastern portions of the park (Figure 3-2).
The planted and enlarged, naturalized forests have displaced most of the native vegetation of the.
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Presidio, and the remaining patches of native vegetation have been invaded by non-native species.

The following list identifies native vegetation communities found at the Presidio. Each
community is identified using the classification system used by Holland (1986, 1990); the numbers
in parentheses are classification code numbers from Holland (1990). Codes marked with an
asterisk (*) indicate “communities with highest inventory priority”: communities that are of limited
extent, rapidly declining, or both. Following the hyphen is the name that will be used in this report
to refer to each community:

northern foredunes (21210*) - foredune,

central dune scrub (21320*) - dune scrub,

northern coastal bluff scrub (31100*) - bluff scrub,

northern coastal scrub (32100) - coastal scrub,

mixed serpentine chaparral (37610%) - serpentine chaparral,

coastal terrace prairie (41100%*) - coastal prairie,

serpentine bunchgrass (42130*) - serpentine prairie,

coastal and valley freshwater marsh (52410*) - freshwater marsh,
freshwater seep (45400%*) - freshwater seep,

central coast live oak riparian forest (61220%*) - live oak riparian forest,
central coast arroyo willow riparian forest (61320*) - arroyo willow riparian forest,
central coast riparian scrub (63200*) - riparian scrub, and

coast live oak woodland (71160) - live oak woodland.

In addition to the non-native forest communities at the Presidio, the following treeless, non-
native communities occur:

® non-native grassland (42200) and
B jice plant mats (not classified in Holland 1990).

Holland’s (1986, 1990) generalized native vegetation community category “wildflower field
(42300)” could be considered a habitat that occurs at the Presidio. Sites where this designation could

apply, however, are more appropriately treated as successional stages or subtypes of dune scrub,
non-native grassland, coastal prairie, or serpentine prairie.

Special-status plant species within the native plant communities at the Presidio are mostly
concentrated in dune scrub, serpentine chaparral, and serpentine grassland habitats, These species
are discussed under “Special-Status Plant Occurrence™ below.

Native Plant Communities
I
The following sections describe the native plant communities at the Presidio that are

delineated in Figure 3-2. The mapping symbol appears with the community name. Common and
scientific names of plants mentioned in the text are provided in Appendix J.
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FIGURE 3-2. NATIVE AND
NON-NATIVE NONFOREST
Fort Point VEGETATION COMMUNITIES

A

COMMUNITIES

F Foredunes

DS Dune Scrub

BS Bluff Scrub

C8 Coastal Scrub

CP Coastal Prairie

SP Serpantine Prairia

SC Serpentine Chaparral

IP  lce Plant Mats and Non-Native Grasses on Dunes
NG Non-Native Grassland

FM Freshwater Marsh

OR LUve Oak Riparian Forest

WR Amoyo Willow Riparian Forest
RS Riparan Scrub

OW Live Oak Woodland

4

Sources: Mike Vasey, San Francisico State University
and Jones & Stokes Associates.
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Foredune (F)

Foredune is an open community of the immediate coast, At the Presidio, foredune occurs
immediately inland of Baker Beach and at Crissy Field. Low perennial herbs and subshrubs
dominate the vegetation of the foredunes. Dominant native species in this habitat are beach
sagewort, sand verbena, silver beachweed, coast buckwheat, chamisso lupine, and Douglas’
bluegrass. Typically, no single species dominates the cover in this community. Non-native ice
plant, however, has become a dominant species at many sites. At sites where ice plant, ripgut brome,
or soft chess has overwhelmed the native species, the community is categorized as “ice plant mats
and non-native grasses on dunes” (Figure 3-2).

The extent of the foredune community has been greatly reduced from its historic distribution,
and the community is now rare in California.

Dune Scrub (DS)

Dune scrub is a shrub-dominated community of inland dunes. The largest remaining patches
of dune scrub occur on the bluffs below Lincoln Boulevard south of Battery Crosby, between
Lincoln Boulevard and Washington Boulevard, on the south side of Washington Boulevard, on sites
north of Lobos Creek, and on sites east of the Public Health Service Hospital’s north parking lot.
Smaller patches of dune scrub occur at the southeast corner of the Presidio. Dominant species in the
dune scrub are mock heather, golden yarrow, bush monkeyflower, coyote brush, bush lupine,
chamisso lupine, poison-oak, prostrate California coffeeberry, and California blackberry.

Short-statured, multitrunked coast live oak trees can dominate the cover in what is otherwise
dune scrub habitat. These areas have been mapped as oak woodland (Figure 3-2) but could be
considered either a subtype of dune scrub or a separate community altogether.

Early successional stages of dune scrub appear following disturbance of the sandy substrate.
Vegetative cover is low with much open sand between plants. Early-succession vegetation is
dominated by herbaceous species such as non-native bromes, wild o4ts, filaree, ice plant, native

California poppy, San Francisco lessingia, sandmat: “and blue-head gilia, Coast buckwheat and
California croton are some of the earliest native perennials to establish.

Following dune disturbance at some sites, non-natlve ice plant or non-native grasses can
dominate the cover. At sites where ice plant, npgut brome, or soft chess has dverwhelmed the native
species, the community is categorized as “ice plant mats and non-native grzssc: on dunes”
(Figure 3-2).

The extent of the dune scrub community has been greatly reduced from its historic
distribution, and it is a rare community in California.

Natura! Resource Inversory and Vegeration Management Options Chapter 3. Natural Resource Inventory
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Bluff Scrub (BS)

Bluff scrub occurs on steep, ocean- and bay-exposed bluffs. The largest patches of bluff
scrub are between the north end of Baker Beach and Fort Point. Vegetative cover may be sparse to
dense depending on the steepness of the slope. Dominant species are California blackberry, prostrate
blue-blossom ceanothus, poison-oak, and toyon. The species composition of bluff scrub is very
similar to that of coastal scrub, with differences being the steeper slopes and lower vegetative cover
of bluff scrub. Much of the area mapped as bluff scrub (Figure 3-2) is on serpentine soils and could
support inclusions of serpentine chaparral.

Coastal Scrub (CS)

Coastal scrub is a shrub-dominated community of the gentler slopes above the bluff scrub
and in inland areas. The largest patches of coastal scrub are on the west side of Lincoln Boulevard
between Battery Crosby and Fort Point and on the north-facing slopes below Battery East Road.
Dominant species in coastal scrub are California blackberry, poison-oak, prostrate blue-blossom
ceanothus, prostrate and erect coyote brush, golden yarrow, toyon, and arroyo willow. Much of the

area mapped as coastal scrub (Figure 3-2) is on serpentine soils and could support inclusions of
serpentine chapartral.

Serpentine Chaparral (SC)

Serpentine chaparral is a shrub-dominated habitat of serpentine outcrops with shallow soils.
Serpentine chaparral occurs south of the World War II Memorial on either side of Lincoln
Boulevard, and scattered patches may occur within areas mapped as bluff and coastal scrub.
Dominant species of serpentine chaparral are toyon, blue-blossom ceanothus, and coyote brush.
Raven’s manzanita may have been historically dominant in this habitat.

Sites within serpentine chaparral that have been naturally or artificially denuded of soil can
be classified as “serpentine barren”, Serpentine barren areas appear to provide the best habitat for
Presidio clarkia and Marin dwarf flax. Serpentine barren areas occur within serpentine chaparral on
road cuts and steep coastal bluffs.

Serpentine chaparral is a community of limited extent that supports many rare plant species.

Coastal Prairie (CP)

Coastal prairie is a grass- and herb-dominated community of well-developed soils on coastal
terraces. Although it may historically have been a dominant habitat at the Presidio, only one large
patch of coastal prairie remains, located inland on the east side of Arguello Boulevard. Dominant
native species are purple needlggrass, foothill needlegrass, and California 6atgrass. Many non-native
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grasses occur in the coastal prairie, including wild oats, slender oats, ripgut brome, soft chess, and
' velvet grass.

Serpentine Prairie (SP)

Serpentine prairie is a grass- and herb-dominated community of well-developed serpentine
soils. Serpentine prairie occurs on sites north and east of Inspiration Point. Dominant cover is
similar to that of coastal prairie with purple needlegrass and foothill needlegrass, but serpentine-
endemic species such as Presidio clarkia and Marin dwarf flax occur here as well.

As with serpentine chéparral, sites within serpentine prairie that have been naturally or
artificially denuded of soil can be classified as “serpentine barren”. Serpentine barren areas within
serpentine prairie occur near Inspiration Point at the quarry, on road cuts, and on steep slopes.

Serpentine prairie is a rare community and supports some of California’s rarest plant species.

Freshwater Marsh (FM)

Freshwater marsh is an herbaceous plant community that occurs at sites with perennial
flooding or soil saturation in the root zone. Freshwater marsh occurs around the edges of Mountain
Lake and freshwater marsh is dominated by tules and cattails.

Freshwater Seep

Freshwater seep is an herbaceous plant community that occurs at sites with seasonal or
perennial soil saturation rqsulﬁng from groundwater seepage. Freshwater seep occurs at a few
scattered locations on the Presidio and is dominated by rushes and sedges.

Live Oak Riparian Forest (OR)

Live oak riparian forest is a stream- or lake-associated community dominated by dense stands
of coast live cak. Along perennial streams, live oak riparian forest occurs above the willow riparian
zone. The understory is usually more dense than that found under oak woodland. Live oak riparian
forest on the Presidio occurs adjacent tn Lobos Creek. The understory is mostly degraded by a dense
cover of English ivy.

Arroyo Willow Riparian Forest (WR)

Arroyo willow riparian forest is a stream- or lake-associated community dominated by amoyo

willow, often in dense, pure stands. The largest stands of arroyo willow riparian forest occur along.
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Lobos Creek and near Mountain Lake. Scattered small patches occur in the eastern portion of the

park. Arroyo willow riparian forest occurs in the wettest portions of streambanks and lakesides,
below the zone where live oak riparian forest establishes.

Riparian Scrub (RS)

Riparian scrub is a stream- or lake-associated community dominated by a variety of shrubs.
The dominant cover is a mix of large shoubs and small trees and may include blue-blossom

ceanothus, California wax-myrtle, red elderben'y, coyote brush, and arroyo willow. Riparian scrub
usually occurs along steep-banked streams or canyon sides.

Live Oak Woodland (OW)

Live oak woodland occurs in moist, sheltered sites away from the immediate coast. Only
small stands of coast live oak occur at the Presidio, and the nature of their origin is uncertain. Live
oak woodland is dominated by coast live oak. Typical oak woodland understory includes grass or

shrub cover with poison-oak, toyon, coyote brush, California coffeeberry, and blue-blossom
ceanothus.

Historically, other trees (such as buckeye, madrone, and California bay) may have occurred
with coast live oak in live oak woodlands (Clarke 1959). If, at moist sites, madrone and California
bay occurred as dominant or codominant trees, then these forests would have best been categorized
as mixed evergreen forest (81100) (Holland 1986, 1990).

A stand of short-statured, multitrunked coast live oaks on stabilized dune soils northeast of
the Public Health Service Hospital has been mapped as oak woodland (Figure 3-2). This habitat,
however, is surrounded by dune scrub and supports an understory of dune scrub shrubs, such as
mock heather, coast buckwheat, bush lupine, and bush monkeyflower. Wind-exposed oak stands
on dune soils could be considered a subtype of either live oak woodland or dune scrub.

Non-Native, Non-Forest Plant Communities

The following sections describe the non-native, non-forest plant communities at the Presidio.

Norn- faziv 2 Carass.an . (NG)

Non-native grassland is an herbaceous community dominated by non-native grasses with
native and non-native forbs. Non-native grassland occurs at the Presidio on sites where native
vegetation was removed and was not replaced with landscaping, Non-native grassland is,dominated
by ripgut brome, soft chess, slender oats, wild oats, wild barley, velvet grass, and filaree.
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Ice Plant Mat (IP)

Ice plant mat is a community dominated by African ice plant, which often approaches 100%
of the vegetative cover. Ice plant mat communities occur above Baker Beach, between Washington
Boulevard and the Public Health Service Hospital, and north of Lobos Creek. Ice plant mat habitat
dominates disturbed dune sites and can be found in areas that would have supported foredunes or
dune scrub habitats. The habitat identified in Figure 3-2 as “ice plant mats and non-native grasses
on dunes” includes the ice plant mat community and non-native grassland dominated by ripgut
brome and soft chess that occur on sandy soils.

Special-Status Plant Occurrence

Definition of Special-Status Plant Species

Special-status species are plants and animals that are legally protected under the state and
federal Endangered Species Acts (ESAs) or other regulations, and species that are considered
sufficiently rare by the scientific community to qualify for such listing. Special-status plants are
species in the following categories:

m plants listed or proposed for listing as threatened or endangered under the federal
Endangered Species Act (50 CFR 17.12 [listed plants] and various notices in the Federal
Register [proposed species}]);

®m  plants that are candidates for possible future listing as threatened or endangered under
the federal Endangered Species Act (61 FR 40: 7596-7613, February 28, 1996);

® plants listed or proposed for listing by the State of California as threatened or
endangered under the California Endangered Species Act (14 CCR 670.5);

® plants listed as rare or endangered under the California Native Plant Protection Act (Cal.
Fish and Game Code, Section 1900 et seq.);

®  plants that meet the definitions of rare or endangered under the California Environmental
Quality Act (CEQA) (State CEQA Guidelines, Section 15380);

® plants considered by the California Native Plant Society (CNPS) to be “rare, threatened,
or endangered in Califorr..i” (.is.: 1B and 2 in Skinner and Pavlik 1994);

®  plants listed by CNPS as plants about which more information is needed to determine
their status and plants of limited distribution (Lists 3 and 4 in Skinner and Pavlik 1994),
which may be included as special-status species on the basis of local significance or
recent biological information; and
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m  plants listed as sensitive by the local U.S. Forest Service region (Forest Service Manual
2670) or U.S. Bureau of Land Management resource area.

Occurrences of Special-Status Species

The Presidio has been surveyed extensively for the occurrence of special-status plants by
Jones & Stokes Associates (1990b), CNPS (ongoing), and NPS (Thomas 1986, National Park
Service unpublished data). Special-status plant species known to occur at the Presidio are:

Raven’s manzanita,

coast rock cress,

Presidio clarkia,

San Francisco wallflower,
San Frapcisco gumplant,
Marin dwarf flax,

San Francisco lessingia,
San Francisco owl’s-clover,
San Francisco campion,
Franciscan thistle, and

San Francisco spineflower.

These species’ legal status is described in Table 3-2. Enhancement recommendations for Raven’s
manzanita, Presidio clarkia, Marin dwarf flax, San Francisco lessingia, and San Francisco campion
are provided in Appendix I, “Rare Plant Enhancement Recommendations™.

Raven’s manzanita occurs on serpentine soils. Only one wild individual plant is known, and
it grows on the Presidio (Jones & Stokes Associates 1990b). Cuttings from this plant have been
planted and established at sites that have suitable soils.

Coast rock cress occurs in bluff scrub and coastal scrub communities. Populations oceur in
scattered locations at the Presidio (Thomas 1986).

Presidio clarkia occurs on serpentine barrens in serpentine chaparral and grassland habitats
at the Presidio (Jones & Stokes Associates 1990b).

San Francisco wallflower occurs in foredune, dune scrub, bluff scrub, and coastal scrub
communities at the Presidio (Thomas 1986). -

San Francisc:s gaipic.. oceurs in serpentine chaparral and on serpentine soils in bluff and
coastal scrub communities at the Presidio (Jones & Stokes Associates 1990b, Thomas 1986).

Marin dwarf flax occurs on serpentine barrens in serpentine chaparral and grassland habitats
at the Presidio (Jones & Stokes Associates 1990b, Thomas 1986).
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Table 3-2. Special-Status Plant Species Known to Occur
at the Presidio of San Francisco

Listing Status®
Common Name Scientific Name Federal/State/CNPS
Raven's manzanita Arctostaphylos hookeri var. ravenii E/E/1B
Coast rock cress Arabis blepharophylla --f--14
Presidio clarkia Clarkia franciscana o E/E/1B
San Francisco wallflower Erysimum franciscanum —/—/4
San Francisco gumplant Grindelia hirsutula var. maritima —/--/1B
Marin dwarf flax Hesperolinon congestum T/T/1B
San Francisco lessingia Lessingia germanorum var. E/E/1B
germanorum

San Francisco owl's-clover Triphysaria floribunda —{--/1B
San Francisco campion Silene verecunda ssp. verecunda —/--/1B
Franciscan thistle Cirsium andrewsii -=f--f4
San Francisco spineflower Chorizanthe cuspidata var. cuspidata —/--f1B

* Status definitions:

Federal =
E
T
State
E
T
CNPS
1B
4

no listing status.

. Fish and Wildlife Service (50 CFR 17.12, 61 FR 40:7596-7613, February 28, 1996):

listed as endangered under the federal Endangered Species Act.
listed as threatened under the federal Endangered Species Act.

California Department of Fish and Game {1995):
listed as endangered under the California Endangered Species Act.
listed as threatened under the California Endangered Species Act.

California Native Plant Society (Skinner and Pavlik 1994):
List 1B species: rare, threatened, or endangered in California and elsewhere.
List 4 species: plants of limited distribution.




San Francisco lessingia occurs in early successional dune scrub habitat. This species is

endemic to the San Francisco Peninsula. Populations occur at five Presidio sites (Jones & Stokes
Associates 1990b).

San Francisco owl’s-clover occurs in serpentine chaparral. One population occurs at the
Presidio (Thomas 1986).

San Francisco campion occurs in dune scrub habitat. Two populations are known at the
Presidio (Jones & Stokes Associates 1990b, Thomas 1986).

Franciscan thistle occurs on wet sites in bluff scrub and in serpentine habitats. Populations
are known to occur at the Presidio (Thomas 1986).

San Francisco spineflower occurs in sandy openings in dune scrub. Populations are known
to occur at the Presidio (National Park Service unpublished data).

ADAPTATION OF INTRODUCED FOREST

As described in Chapter 2, “Natural Resource History™, most of the existing Presidio forest
was planted and its original distribution was part of a comprehensive landscape design plan.
Exceptions are the native oak and willow stands along creeks and draws that were incorporated
unchanged into the landscape plan.

Introduced Forest Species

The original species list of the Presidio’s infroduced historic forest is extensive, but only a
few of these introduced species have survived. Five species now make up 95% of the forest:
Monterey cypress, Monterey pine, blue gum eucalyptus, blackwood acacia, and coast redwood.
During afforestation, most stands were planted with only one species. Monotypic stands still prevail,
although a few such stands now exhibit some tree species diversity.

Monterey cypress, Monterey pine, and coast redwood are native to the California central
coast but not to the Presidio, and blackwood acacia and blue gum eucalyptus are native to the
southern Australian coast and Tasmania. Although some of these speci€s ars restricted to very
limited areas in their native habitats, all five species have been used e <=n:ivc.r in coastal,
Mediterranean-type climates throughout the world for landscaping and for: ¢ davelopinent.
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Reproductive Patterns of Introduced Species

Monterey cypress and Monterey pine are fire-responsive species, reproducing most
successfully in their native environments after a fire occurs (Vogl et al. in Barbour and Major 1977).
Heat from the fire opens their cones, bares mineral soil, eliminates competing vegetation, and opens
the canopy to admit full sunlight. Seedling densities after fire are initially enormous, and if openings
are large enough to admit sufficient sunlight (e.g., at least 0.25 acre for pine), the trees grow quickly
to reoccupy the burned areas. They have relatively short life spans (70-120 years), however.

Monterey cypress reproduces significantly only after the cones are subjected to heat from
fire, and fire in patural cypress stands is sometimes stand-destroying. Successful cypress
reproduction in its natural habitat is restricted to burned sites; other chance reproduction cannot be
expected to perpetuate stands.

Monterey pine releases a moderate amount of seed from its cones from time to time between
fires, but fire produces much more seed. In its natural habitat, fire in mature pine stands often burns
the forest floor without destroying the stand. Without fire, cones open and close during hot penods
resulting in a constant but meager seed rain and modest reproduction.

The Australian trees, blue gum eucalyptus and blackwo'sil acacia, reproduce both under a
canopy and in available openings. Both trees can regenerate either from seed or by sprouting from
stumps and roots. They also impede growth of most competing vegetation through chemicals
exuded by their leaf litter (Hall et al. 1962). '

Redwoods, which occur on the Presidio only in sheltered areas with deep soils, reproduce

by stump sprout or seed germination, although the seeds often have a poor germination rate (Harlow
et al. 1978).

Natural Regeneration of Surviving Introduced Forest Species

As in their natural habitats, planted Monterey cypress and Monterey pine at the Presidio have
not reproduced well under their own canopies. In many of these stands, however, the groundcover
is mowed or maintained in a parklike condition. Occasionally, young pines and cypresses establish
successfully at locations on the Presidio, most frequently in natural plant commumtles adjacent to
*he planted forest stands.

Planted eucalyptus and acacia, on the other hand, have reproduced well under their own
canopies where light has been adequate. More than half of the original eucalyptus stands have
expanded from their original planting sites. Acacias have colonized more rapidly; in some cases,
stands have migrated considerable distances and completely abandoned their planting sites.
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A brief survey of natural regeneration of Monterey cypress and Monterey pine at the Presidio
was conducted to help in formulating this plan. The following observations represent an overall
impression of the relative significance of various factors in promoting or limiting regeneration. The
factors considered were drawn from a literature survey and discussions with knowledgeable
individuals. (Two possible factors not evaluated in this survey are the possibility that some cones

are producing unviable seeds, and the importance and presence of mycorrhizal associations in
Presidio soils.)

Regeneration is completely lacking in many forest stands, but many other stands show some
regeneration (refer to Appendix D, “Updated Forest Stand Inventory”, for more information). Most
regeneration is occurring among pine stands; relatively little regeneration is occurring among
cypress. Overall, a wide range of seedling and sapling age classes is present. Regeneration is
occurring in several stands in which fire is apparently not a factor, and one stand that was subject
to a recent fire is not regenerating. Soil type does not appear to be a key factor in regeneration.

Cones are produced in great abundance in all stands and are of normal size. Even though fire
is rarely present at the Presidio, many of the pine cones and some of the cypress cones are open, both
on the tree and on the ground. Depending upon humidity, cones open in the summer when the
temperature exceeds about 85°F, as indicated by a popping sound heard on such days.

The few areas of bare soil at the Presidio have been subject to repeated disturbance and
generally do not show regeneration. Most areas of regeneration have a forest-litter layer, generally
1-6 inches deep. Litter layers tend to be more shallow under Monterey cypress than under pine, and
less regeneration occurs there as well. Many seedlings and saplings (mainly pine) are growing well
in a dense grass cover, especially where the grass has been mowed.

Pine and cypress regeneration is occurring within eucalyptus stands, with some trees growing
in thick eucalyptus litter. Allelopathy, if present, apparently does not exclude pine and cypress
establishment.

Regeneration is more likely on the edges of or adjacent to stands rather than within stands,
but some regeneration also occurs within stands, especially of cypress. Some regeneration occurs
in partial openings within stands; in other places, regeneration occurs under dense canopy cover.
A few large, open areas have regeneration, but most do not. Although regeneration may be found
throughout the Presidio, it may be greatest nearer to the ocean.

Regeneration occurs on a variety of topographic aspects, with a notable lack of regeneration
on some southerly slopes. During summer, fog drip from foliage of mature trees occurs frequently,
probably contributing a significant amount of soil moisture. Given the low moisture storage capacity
of the widespread sandy dune soils, this moisture may be critical to seedling establishment in the dry
summer climate. Regeneration appears to be relatively high upder the canopy of mature trees or near
driplines adjacent to canopy openings.
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Understory and Groundcover

v
Shrub specms planted as windbreaks and dune stabilizers (leptosp/e'rmum, photinia,

beefwood, melaleuéa, ceanothus, and lupine) are, for the most part, no longer present. The plants
either became senescent and died, were shaded out, or were removed by U.S. Army staff.

The understory of most Monterey pine and Monterey cypress stands has been limited to
grasses and forbs by frequent mowing and, at least under cypress, by dense canopy shading.

Groundcover varies greatly under the eucalyptus, depending on the seed productivity of
associated vegetation, maintenance by the Presidio staff, canopy density, and litter accumulation.
On soils derived from weakly cemented surficial deposits (the Colma Formation), German ivy,
Himalaya berry, and holly dominate the understory. On ultrabasic soils derived from serpentine,
native trees such as toyon and hollyleaf cherry are found with ivy and blackberries in the understory.
On the dune sands, grasses, forbs, and a few blackberries constitute the understory.

The distribution of understory vegetation types throughout the forest is shown in Figure 3-3.
Naturalization

“Naturalized” stands are self-generating stands. At the Presidio, these are usually expansions
of planted stands into adjacent open areas supporting nonforest native plant communities or weedy
annuals. Several naturalized stands of Monterey pine, Monterey cypress, and eucalyptus have
invaded valleys and vista areas that were intended to remain unwooded under the original forest
plan.

Naturalized stands vary greatly in species composition, age, health, and size. Because they
have colonized adjacent areas gradually and without management, most of these mixed stands are
structurally diverse. Some naturalized stands are mixed pine and cypress, usually dominated by
pine. Most naturalized eucalyptus stands are monotypic.

Survival of Key Stands within the Historic Forest

Many of the surviving stands are of historical in: ay. In particular, the original
entryway plantings are present at the Lombard Street, Argr:.+i{o Bnl.vard, and Presidio Boulevard
entrances. A stand of eucalyptus along Presidio Boulevard planted in a perfect grid demonstrates
“the power of government”, as Major Jones intended. The northemmost stands of the ridge
windbreak system, near the historic stables, are particularly fine examples of these stands at maturity,
and the windbreak stands immediately adjacent to the early buildings of the main post still serve
their function.
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Survival of Native Woodland

Native willow, wax myrtle, and oak stands have persisted only in the riparian areas adjacent

to Lobos Creek and Mountain Lake. Native toyon and hollyleaf cherry grow in isolated pockets
under the canopies of the eucalyptus.

PRESENT FOREST CHARACTER

Measurements of forest structure and form at the Presidio, describing a variety of forest stand
characteristics, were made in 1984 (McBride 1984). These data, based on the delineation of 235
individual stands and updated by the American Society of Landscape Architects in 1986 and Jones

& Stokes Associates in 1994 (Figure 3-4), provide a quantitative basis for some of the conclusions
drawn in this chapter.

A “stand” is a group of trees possessing sufficient uniformity in species composition,
structure, arrangement, age, and condition to be distinguishable from adjacent groups. As described
in Chapter 2, “Natural Resource History”, most of the stands present at the Presidio were planted,
although a few stands comprise native woodland. Most are monotypic. The inventory data, as
updated by Jones & Stokes Associates remapping, appear in Appendix D.

Species Composition and Growth

In 1984, the Presidio forest contained about 3.5 million cubic feet of wood in 70,000 trees,
distributed primarily among monotypic stands of eucalyptus, Monterey cypress, and Monterey pine.

Eucalyptus stands dominate the Presidio forest, covering 42% of the forested acreage
(Table 3-3). The eucalyptus contributes more than 40% of the forest’s total wood volume. Cypress
stands, although somewhat less extensive (34%), make a contribution to total wood volume equal

to that of the eucalyptus. The pine and mixed-species stands occupy 17% of the forest, providing
14% of the volume.

Tree volumes are affected by substrate conditions, but the effects’ are species dependent
(Figure 3-5). On the drought-suscep - ‘utrient-poor dune sands, for example, cypress growth
appears somewhat suppressed, but czculysins and pine growth rates are approximately normal for
these species. Acacia volumes are relatively high on the dune sands. On the serpentine soils, tree

species tend to grow poorly if at all. The principal exceptions are eucalyptus and Monterey pine,
which appear to grow moderately well.

Natural Resource Inventory and Vegeration Management Options Chapter 3. Natural Resource Inventory
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Table 3-3. Tree Species Distribution by Area, Number of Trees, and Wood Volume

Number of Trees Wood Volume
Acreage % of Forest % of Forest
Species % of Forest Stands® Stands* Stands®
Eucalyptus 42 31 42
Cypress 34 24 42
Pine and mixed 17 16 14
Willow 3 23 <1
Redwood 1 1 1
Acacia 2 5 1
Oak and other 1 1 <1

Note: Data are based on a partial survey of the Presidio forest (McBride 1984); actual

percentages may be slightly different than those shown.

2 Percentages may not total 100 due to rounding.
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Stand Structures

Because most of the Presidio forest was planted during a relatively short period, the
introduced forest is essentially of a single age class (“same aged” or “even aged”). The native
stands, however, tend to be of several age groups, or “uneven aged”.

Even-Aged Stands

Because little reproduction is occurring within the introduced stands, a classical even-aged
forest has resulted. Even-aged stand structures are natural for Monterey pine and Monterey cypress,
which usually require a fire to reproduce. Because most of the planted forest is approximately the
same age, the forest has matured uniformly, and a period of high mortality is beginning in the
cypress and pine stands.

Eucalyptus in its native environment is also considered to form even-aged stands (Hall et al.
1962). Although the Presidio eucalyptus stands were originally even aged, they appear to be
evolving into uneven-aged stands.

Uneven-Aged Stands

The naturalized eucalyptus stands exhibit uneven-aged structures, as noted above. A few
Monterey pine and Monterey cypress stands exhibit an uneven-aged character, probably because of
replanting or subsequent planting of earlier openings within the stands.

The native willows and oaks in the Lobos Creek area form uneven-aged stands. Because oak
regeneration at the Presidio has had limited success, however, the oak stands are tending toward an
even-aged, old-growth structure. The willows have the classical uneven-aged pattern: many young
trees and few old trees. Willows are relatively short lived, but they reproduce prolifically.

The Monterey cypress and Monterey pine stands that have naturalized and expanded into
open spaces have a mix of ages and will continue as uneven-aged stands for several more decades.
Once canopies close, sta.Elds will probably evolve into an even-aged structure.

Patlss cenle Tullueaeen

The Presidio forest is subject to several pathogenic influences: insects, biotic diseases, abiotic
diseases, and weeds. Abiotic diseases are one of the primary problems facing urban forest managers
but are the least understood and diagnosed. Most senescence and tree deaths in the Presidio forest
exhibit evidence of insects and diseases.

Natural Resource Inventory and Vegetation Management Options Chaprer 3. Natural Resource Inventory
Presidio of San Francisco 3-21 November 1997



The following sections describe the pathogenic influences in the Presidio forest, closing with
a discussion of major pathogenic problems that may arise during future forest management.

Insects

Many species of insects are constantly at work in forests. A few species periodically become
epidemic and kill trees over extensive areas. This has not occurred at the Presidio.

For every tree species, specific insects attack either the roots, bole, branches, needles or
leaves, or cones or seeds. Particularly destructive insects on the Presidio are noted in Table 3-4 by
species and tree part affected. The insects that can become epidemic are described in more detail
in Appendix F, “Important Forest Insects at the Presidio™.

Most of the insects listed in Table 3-4 are endemic to the forest but normally occur in
numbers too limited to attack healthy trees successfully. When stress stemming from advanced age
and disease triggers a decline in tree vigor, the insects can irrupt and cause serious losses. As the
Presidio forest becomes older and more decadent, the incidence of debilitating insect attacks will
probably increase (Smith, Stephen pers. comm.).

Biotic Diseases

Biotic tree diseases include mistletoes, bacteria, fungi, and viruses (Bega 1978). Since the
forest was planted at the Presidio, few of the diseases common to the various tree species in their
native habitats have become established at the Presidio.

Tree diseases usually move through a forest more slowly than insects, but once established,
they often persist, creating long-term problems. Wind and water are the most common vectors of
disease transport, but insects also transport some diseases. Accurate disease diagnosis depends on
identifying symptoms and studying occurrence patterns.

Debilitating diseases usually occur in older trees. An example is Polyporus basilaris, a heart
rot that occurs in 80% of Monterey cypress trees 65 or more years old throughout this species’ range
(Bega 1978). Trees less than 30 years old are usually rot free.

Root diseases are difficult to diagnose, yet can cause serious damage to trees. These diseases
are generally nourished %y ja:dscaping irrigation, which is widespread at the Presidio. Root
diseases, primarily i Ja:a w.dich; <1 of the major tree species at the Presidio and pose the most
dangerous pathogesic robles vo tiv Jorest.

As with insects, specific diseases affect specific parts of each tree species. The most
common diseases are listed in Table 3-5, and the symptoms of the most critical diseases are
described in Appendix G, “Important Forest Diseases at the Presidio™.

Natural Resource Inventory and Vegeration Management Options - Chapter 3. Natural Resource Inverntary
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Q\ ‘U Table 3-4. Significant Insect Pests of the Presidio Forest
Frequency of
Tree Part Occurrence on Likelihood of Tree
Insect Affected Presidio Mortality if Infested
Monterey Pine
Monterey pine cone beetle Cones High Low*
/' (Conophjthorus radiatae)
/Westem pine spittlebug Twigs and needles Moderate Moderate
(Aphrophora permutata)
Tent caterpillar Needles Moderate Low Crdec A&t leptara
./ (Halisidota argentata-sobrina) Fum A tpiiee
Monterey pine needleminer Needles Moderate Low
/ (Argyasthia pilatella)
y Monterey pine weevil Bark and tips Moderate Low
(Pissodes radiatae)
Sequoia pitch moth Bark Low High
 (Vespamima sequoiae)
Red turpentine beetle Bark Moderate High
v’ (Dendroctonus valens)
Ipar ) Bark Low High
v/ PS5 Sp.
~ California flatheaded borer Boles and limbs Low Moderate &{t3~
" (Melanophila californica)
Monterey Cypress
Cypress bark moth Cones and twigs Moderate Moderate
V4 (La.spey::’em_: cupressaria) _ Brdin Lep
Cypress tipminer Twigs Moderate Low (-<&&ih Y pemon cudke
 (Argyresthia cupressella) Eemr
Cypress leaftier Needles and twigs Moderate Low
/ (Epinotia subviridis)
Cypress bark beetle Bark Moderate Moderate® 0/ (ofr 5T e
A Phloeosinus custatus and P. cupressi) Foom 2. Db fase
Blue Gum Eucalyptus o
E:l;;loypm l(;:;ghom borer ) Bark Not_p;:,sqn?‘\ High
racantha semipunciala
False powderpost beetle Deadwood Moderate Low
v (Polycaon stoutii)
Coast Live Oak Vs
M
‘/Cahforma oak worm V" P 1490 1 Az Leaves Moderate Moderate 2.f &1 4¢P
(BhwpgamiothT californica) ' ¢ Fremm Dioph e
Pit scale . . . Twigs Moderate Low Hmom Prec
/ (Asterolecanium mirnus) At gr 0f @ canirjc
Western tussock moth Twigs Low Moderate
v (Orgyia vetusta)
‘wO}ange tortrix Leaves Low Unknown
i/ (Argyrotae citana)
Coast Redwood
Redwood bark beetle Bark C Not presem Moderate
(Phloeosinus sequoice)

* Usually results in mortality only in conjunction with pine pitch canker, which is not known to occur on Presidio.
b Usually results in mortality only in conjunction with cypress canker, which occurs with moderate frequency on the

Presidio.
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Table 3-5. Significant Biotic Tree Diseases of the Presidio Forest

Tree Frequency of
Species Part Occurrence on Likelihood of Tree
Disease Affected Affected Presidio Mortality if Infested
Bole and Root Diseases
i Armillaria root disease All Root Moderate Hi
"urgk (Armillaria mellea) gh
,Annosus root disease Conifer Root Low High
(Fomes annosus)
t, $helf fungus Hardwoods Root Moderate High
(Fomes applanatus)
V(“Velvet top" fungus Oak, eucalyptus, Root Low Moderate
(Polyporous schweinitzii) pine
Water molds Hardwoods Root Moderate Moderate
v (Phytophthora spp.)
e Crown gall Oak, eucalyptus Root Low Low
Bud “— . “(Agrobacterium spp.)
Western gall ust ¢ rbeccoviach um  Pine Bole Moderate Moderate
w(Paridermaan harknessii)
Cypress canker Cypress Bole Moderate High
T+ == (Coryneum cardinale)
Pine pitch canker Pine Bole Mot present High
V' (Fusarium subgltinans) e e
Oak wilt Oak Bole Not High
(Ceratocystis fagacearum) =k
Heart Rots of Boles and Limbs
White pocket rot Pine Bole Moderate High
" (Fomes pini)
Cypress heart rot Cypress Butt High High
»(Polyporus basilaris)
Sulfur fungus Eucalyptus, oak Bole High Moderate
\/(Polyporus sulphureus}
Brown cubical rot Redwood Bole Low Low
v (Poria sequoiae)
Tinder fungus Eucalyptus, ocak Butt Low Moderate
_(Fomes igncarius)
Red belt fungus Pine Bole Low Low
v/ \Fomes pinicola) -
Large branch dieback Oak Limb Not present _ Moderate
(Diplodia quercina) N
Twig blight Oak Limb Low Low
(Cryptocline cinerescens and
wDiscula quercing)
Leaf and Needle Diseases
Needle cast Pine Canopy Moderate Low
A(Lophodermium pinastri)
Red band needle blight . Pine Canopy Moderate Low
\AScirrhia ping)
Powdery mildew Oak Canopy Moderate Moderate
. (Spaerotheca lamestris)
" Anthracnose Harfvoo 5 Canopy High Low
(Gromonia spp.)
Dwarf mistletoe and true All Canopy | Low Low
mistletoe
(Arceuthobium spp. and
Phoradendron spp.)
3-24
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Abiotic Disease Agents

Natura] abiotic, or nonliving, disease factors on the Presidio are wind (having both
mechanical and physiological effects), salt, drought, soil erosion, dune movement, mineral
deficiency (in dune sands), toxic mineral concentrations (as from serpentine substrate), prolonged
high and low temperatures, fire, and animal damage.

Saline wind constantly prunes the forest, especially the redwoods, oaks, and cypress. After
heavy rainfall in the early 1980s, an unusual wind struck the Presidio, uprooting 600 trees. In early
winter 1988, a strong north wind blew down 200 trees. Low temperatures caused losses in the mid-
1970s when a snowstorm caused widespread injury to eucalyptus tops.

Gophers are a problem in some of the Presidio’s landscaped areas and in Golden Gate Park,
where they are the most destructive factor affecting survival of native and ornamental plantings.

Human-caused abiotic disease agents on the Presidio are mechanical injury (mower and
tractor damage), soil compaction, filling and excavating for construction, paving, root cutting, and
pruning. These factors cause tree injury and occasional tree loss.

Weeds

Other pests of the forest are aggressive weeds that compete successfully for sunlight and soil
moisture. Weeds can be especially competitive with tree seedlings and native plant communities.
CNPS has developed a list of weeds that occur in San Francisco, identifying those that most severely
threaten the native vegetation (Table 3-6).

v’

Weeds include escaped landscaping plants such as German ivy, French and Scotch broom,
and pampas grass. These species should not be used for landscaping on the Presidio.

Major Pathogenic Threats

Three new pests pose serious threats to the Presidio forest: the eucalyptus borer, pine pitch
canker, and cypress canker.

Eucalyptus Borer. This insect is one of the most significant potential threats to the Presidio
forest. Tt was formerly confined to the Los Angeles basin but was reported in Contra Costa and
A Coengiz: n 1989, If a pest such as the eucalyptus borer enters the Presidio’s older
euc.vyius forest, ~igaificant losses could occur, reducing affected stands to patchy groups of young
trees.

Pine Pitch Canker (Fungus). Pine pitéLﬂ canker had its first outbreak in 25 years in the
Monterey Bay area in 1987 and presently infects trees in five locations. The canker quickly spread
to the San Francisco Bay Area for the first time, traveling by waterborne spores that infected state

Natural Resource Invertory and Vegetation Management Options Chapter 3. Naural Resource Inveniory
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Table 3-6. Weedy Species in San Francisco

Common Name Scientific Name

Albizia Albizia lophantha
Andean pmpas grass Cortaderia jubata*

» Australian fireweed Erechtites prenanthoides™

~ Bermuda buttercup Oxalis pes-caprae*

./ Bermuda grass Cynodon dactylon
Black acacia Acacia melanoxylon
Blue gum eucalyptus Eucalyptus globulus
English ivy Hedera helix

»~European beach grass Ammophila arenaria
Everlasting pea Lathyrus latifolius

+French broom
German ivy
{/Giant reed grass
Oorse
Himalaya berry
Ice plant
Myporum
Periwinkle
~Red valerian
v/ Round-leaf ice plant
Scotch broom
Jow thistle
l/Spa.nish broom
+Sidney golden wattle

Cytisus monspessulanus*
Senecio mikanioides*
Arundo donax

Ulex europaeus*

Rubus procerus
Carpobrotus edulis
Myoporum laetum
Vinca major
Centranthus ruber
Conicosia pugioniformis
Cytisus scoparius
Sonchus oleraceus*
Spartium junceum

Acacia longifolia

* Exceptionally invasive and threatening to native plant communities.

Source: Smith, Sue pers. comm.
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highway plantings of Monterey pine along the way. A single infected tree was identified in San
Francisco at the Harding Park Golf Course and was removed. Little is known about this new
disease, except that it moves quickly and can ultimately kill the Monterey pine and other closed-cone
(fire) pines, sometimes within a 3-month pericd. (California Departrhent of Forestry and Fire
Protection 1987.)

Some Monterey pines are relatively resistant to the effects of the pine pitch canker, but the
source of their resistance is currently poorly understood. Where trees are killed, insects such as cone
borers and bark beetles are often present with the canker. Researchers at the University of California
note that the disease is currently uncontrollable. They are urging Californians not to plant additional
Monterey pines until a more resistant strain is developed.

Cypress Canker (Fungus). The cypress canker limits the inland range of Monterey cypress
in its native habitat. Where the climate is warm or dry, the fungus has virtually eliminated Monterey
cypress from the landscape. Ocean spray is also believed to prevent the canker spore from
germinating successfully (Vogl et al. in Barbour and Major 1977). Cypress bark beetles are often
associated with this disease, hastening tree mortality.

The cypress canker is endemic to Golden Gate Park, and reforestation of dry, south-facing
sites has been difficult. Where debilitating infections have occurred, Monterey cypress trees have
been replaced with other species. If the canker continues to establish at the Presidio, it may become
a problem for young trees in reforestation plots.

PRESENT FOREST CONDITION AND HAZARDS

In this section, the present stand vigor and the hazard posed by Presidio forest decadence are
described. Stand vigor descriptions are based on a 1984 partial stand inventory (McBride 1984).
A hazard tree inventory of the Presidio commissioned for this plan (Appendix B, *“Tree Hazard
Assessment and Hazard Tree Management Plan™) is the basis for a summary of tree hazard
conditions.

Forest Condition

L

Much of the Presidio forest is in an obvious and serious state of decline. On an acreage basis,
less than 9% ....=st stands exhibit high vigor, whereas 45% show low vigor (Figure 3-6). By
total volumc £%% of the forest exhibits high vigor, whereas 50% shows low vigor (Figure 3-7).
Based on numbers of trees, this decline is less pronounced: 33% bave low vigor (Figure 3-8).

The relative vigor of the eucalyptus stands is substantially higher than the forestwide average,
but the cypress and mixed-species stands are much less vigorous. Based on volume, low vigor is

Natural Resource Inventory and Vegetation Management Options Chapter 3. Natural Resource Invertory
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evident in 65% of the cypress stands, 51% of the pine stands, nearly 90% of the mixed-species
stands, and 30% of the eucalyptus stands (Figure 3-7).

The cause of forest decline is not attributable to a particular pathogenic influence, stress
factor, or s0il factor; senescence is primarily the result of the advanced age of most trees.

In the absence of individual tree care, most trees with low vigor can be expected to live no
more than another 10-20 years. Thus, without significant forest management, the Presidio forest
could decline in extent by 45% by 2005-2015. The largest acreage loss would be in the cypress
stands, although eucalyptus losses would also be substantial. Relative to their present abundance,
losses of the mixed-species and cypress stands would be the most severe.

The volume of woody debris from trees now classified as decadent (low vigor) is 1.7 million
cubic feet, about half of the present volume of all trees in the forest.

Hazardous Tree Occurrences

Character and Extent of Hazard Trees at the Presidio

“Hazardous” trees are landscaping trees that are growing around buildings or along roads and
could injure people or damage vehicles or buildings. In this report, landscaping trees are generally
distinguished from forest stands, although trees along stand perimeters are also often considered
landscaping trees and accordingly may be considered hazardous.

Based on a partial survey conducted for this plan of the 7,000-8,000 landscaping trees at the
Presidio (Britton Tree Services 1994, included as Appendix B), approximately 65% are potentially
hazardous using NPS’s hazard-tree rating system (Figure 3-9). Whereas only 717 landscaping trees
were rated in the partial survey as potentially hazardous, a few thousand trees have been found
potentially hazardous with recent completion of the inventory.

The numerical hazard rating system used by NPS (Western Regional Directive #WR-093 and
1993 Guidelines for Managing Hazardous Trees) reflects both the probability of tree failure, as
estimated from tree-defect rafings, and the degree of human and property exposure to the hazard.
Ratings may range from 2 to 7, and any tree with a rating of 4 or more is considered potentially
hazardous. At the Presidic, 65% of the landscape trees have ratings of 4 or more, and 32% are rated
5 or more, in the partial survey.

Tree defects are rated as low, medium, or high. Of the trees inventoried, 26% had a high
defect rating, indicating a predisposition to fail within 3 years.

Targets are also rated on a three-point system. About 21% of the potentially hazardous trees
are over high-use, or continuously occupied targets. Historic buildings were found to be threatened

Natural Resource Inventory and Vegetation Management Options Chapter 3. Natural Resource Inventory
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by at least 75 trees, and many of the targets at risk are playgrounds, yards, occupied residences, and
roads.

The work needed to eliminate the tree hazards is varied. About 26% of the hazardous trees

require removal, and the remaining 74% need pruning. A few trees (3%) can be preserved through
thinning and cabling.

Species-Specific Hazards

Hazard trees are distributed among the species proportionately to the number of each species
at the Presidio. About 33% of the potentially hazardous trees are Monterey cypress, 25% are
Monterey pine, and 15% are blue gum eucalyptus.

An earlier hazardous tree inventory (Hermann Ziligens Associates 1988) estimated the degree
of hazard that might be expected from a particular tree species and which parts of trees of each
species are most likely to fail (Table 3-7). These data indicate that the blackwood acacia is the most
hazard-prone species in the landscaped areas. The Monterey pine appears to have the lowest rate
of potential failure. Pine failure, however, sometimes occurs at the roots or bole rather than the
branches, magnifying the potential for serious damage.

Monterey Cypress. This species most often exhibits branch breakage, particularly in areas
where the trees are exposed to high winds or at the edge of roads and in open areas. The other
common defect is codominant trunks, where bark inclusions create a weakness. Most inventoried
Monterey cypress trees are larger than 36 inches in diameter, indicating they are in the final stage
of useful landscaping life.

The Monterey cypress root system is generally unable to support trees taller than 50 feet.

These trees lack tap roots for structural support and, when surface soils become saturated, they blow
over easily (Smith, Stephen pers. comm.).

Monterey Pine. The Monterey pine is subject to several types of failure: poor limb
development, toot rot, and bole failure related to cankers caused by western gall rust. Thus, all parts
of the tree are candidates for failure. Breakage of large branches is the most common type of failure,

but root or bole failure is common. Many of these trees may be expected to live longer than the
Monterey cypress.

Blue Gum Eucalyptus. Like Monterey cypress, eucalyptus grows so rapidly outside its
native environment that its weight often exceeds its structural capacity (Shigo 1986). The eucalypt.:
currently has no debilitating pests except armillaria mellea, a root disease, and the impendix;:
longhorn eucalyptus borer. Branch failure of the eucalypth is a constant hazard; branches are
usually very high and heavy.

Natural Resource Inventory and Vegetation Management Options Chapter 3. Natural Resource Inventory
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Table 3-7. Relative Hazard of Landscaping Trees .

Part of Tree Most Likely to Fail

Proportion of
Landscaping
Trees Roots Bole Limbs
Species (%) (%) (%) (%)
Acacia 4 0 78 21
Cypress 32 6 70 24
Eucalyptus 30 5 6 89
Pine 18 42 33 25
Other 16 — - -

Notes: Data are based on unadjusted hazard rating of 200 or greater (Hermann Zillgens

Associates 1988).

insufficient data available for evaluation.
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Blackwood Acacia. This short-lived tree has very brittle branches that frequently break off.

Most older trees have significant rot in the bole. Acacias must be pruned or replaced frequently
because of their short life span.

Coast Live Oak. Most of the native oaks on the Presidio are very old and contain some
heart rot but, where unirrigated, are not hazardous. Where irigated, they tend to develop root or
bole rot and become hazardous.

Fire Hazards

Because cool temperatures and moisture from fog drip reduce the impacts of summer drought
at the Presidio, wildfire has had [ittle effect on the structure or health of the Presidio forest.

Although warm, dry summer weather conditions occasionally produce high fire hazard, such
episodes are infrequent.

Fuels do develop by litter fall in the unmanaged eucalyptus stands, but periodic removal of
fallen branches and mowing of understories in many stands have inhibited fuel accumulation.

At least three forest fires have occurred in recent years, but the acreages burned were small.
The U.S. Army maintained a modern fire suppression capability on the base and pursued a policy
of fire exclusion in the forest. Fuel treatment by prescribed fire has never been attempted.

WILDLIFE HABITATS

Information on wildlife occurrence at the Presidio presented here is condensed from
Appendix L, “Wildlife Inventory”, which is based on wildlife surveys conducted at the Presidio for
this plan by Jones & Stokes Associates and its subconsultants: John Harris, Ph.D.; Elizabeth
Pierson, Ph.D., and William Rainey, Ph.D.; and John Hafernik, Ph.D.

Because of its isolation, the Presidio is characterized by a low diversity of reptiles,
amphibians, and mammals. Most vertebrates that have been recorded there are birds. Most of the
Presidio’s native habitats have been substantially altered by humans, including the extensive areas
of habitat altered by the introduced forest. Nonetheless, the Presidio provides important remnant
wildlife habitat within the developed environment of San Francisco, where habitats and wildlife are
scarce. Of particular importance is the use of the Presidio forests by neotropical migrant t:i-ds. Tor
these long-distance migrants, the Presidio is an island of suitable habitat bounded by water ar:d wrina
development. Presidio forests also provide essential habitat for wintering birds and for locally
declining species, including California quail, western screech owl, wrentit, and Hutton’s vireo, that
have been extirpated elsewhere in San Francisco. Thus, despite its isolation, the Presidio provides
an important linkage to coastal forests to the north and south.

Natural Resource Inventory and Vegeration Management Options Chapter 3. Natural Resource Inventory
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Special-Status Wildlife Occurrence

Special-status wildlife species that are present or could be present and have been surveyed
for at the Presidio are described below.

Definition of Special-Status Wildlife Species

Vertebrate and invertebrate species federally listed or proposed for listing as threatened or
endangered are protected under the federal ESA (50 CFR 17.11). In California, state-listed
threatened or endangered species are protected under the California ESA (14 CCR 670.5).

In addition to listed and proposed species, special-status species include wildlife and
invertebrates in the following categories:

B animals listed or proposed for listing as threatened or endangered under the federal
Endangered Species Act (50 CFR 17.11 {listed animals] and various notices in the
Federal Register [proposed species]);

B animals that are candidates for possible future listing as threatened or endangered under
the federal Endangered Species Act (61 FR 40: 7596-7613, February 28, 1996);

®  animal species of concern to the U.S. Fish and Wildlife Service;

B animals that meet the definitions of rare or endangered under CEQA. (State CEQA
Guidelines, Section 15380);

R animals listed or proposed for listing by the State of California as threatened or
endangered under the California Endangered Species Act (14 CCR 670.5);

® animal species of special concern to the California Department of Fish and Game
(Remsen 1978 [birds], Williams 1986 [mammals], and Jennings and Hayes 1994
[amphibians and reptiles]);

B apimals fully protected in California (Cal. Fish and Game Code, Section 3511 [birds],
4700 [mammals], and 5050 [reptiles and amphibians]); and

® animals listed 25 senc.’ve by the local U.S. Forest Service region (Forest Service
Manual 2670} = 17 [, Eureau of Land Management resource area.

Actual and potential occurrence of special-status wildlife at the Presidio is summarized in
Table L-2 of Appendix L, “Wildlife Inventory”, along with each species’ legal status, habitat
requirements, and distribution in California.
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Arthropods

Of the taxa targeted in the rare arthropod surveys, only the tree lupine moth was detected at
the Presidio (Hafernik 1994). Surveys conducted by DeBenedictis (1988) and Hafernik (1994)
indicated that this species is common at Lobos Creek and Mountain Lake and throughout the
Presidio wherever its host plant (Lupinus arboreus) is present. Suitable habitat is generally lacking
at the Presidio for other rare arthropods that were the subject of the surveys.

One of the three known host plants for the mission blue butterfly (Lupinus variicolor) is
known to occur on coastal bluffs of the Presidio near the Golden Gate Bridge. Surveys of this area
did not detect evidence of eggs, larvae, or larval feeding damage of mission blue butterflies, and it
is unlikely that the Presidio was ever part of the historic range of this species based on its known
distribution (Hafernik 1994).

Although the mydas fly has no special legal status, it is potentially rarer and more threatened
than the federally listed mission blue butterfly, and the Presidio is the only place where the species
has been observed recently (Hafernik 1994).

Reptiles and Amphibians

No special-status amphibian or reptile species were detected at the Presidio during the field
surveys conducted for this report. Populations of California red-legged frogs, southwestern pond
turtles, and legless lizards have already been extirpated from the Presidio. The presence of bullfrogs
at Mountain Lake may be one reason why California red-legged frogs no longer reside there. The
large number of introduced red-eared sliders at the lake may be a reason why southwestern pond
turtles no longer occur there. ’

Birds

A total of 29 special-status bird taxa (i.e., species and subspecies) have been observed at the
Presidio. Most of these species appear as rare or uncommon migrants or seasonal visitors, however,
and only the relatively abundant raptors have been confirmed as breeding at the Presidio. Almost
half of the documented special-status birds have been sighted as rare or uncommon migrants flying
over the Presidio.

¥orrging Hawks. Sharp-shinned hawks and Cooper’s hawks are frequent migrants and
wint: % v itors, *o the Presidio, but neither species breeds there. Both of these species of hawk forage
threaghrui the mosaic of grasslands, shrublands, and forests of the Presidio. All forest types are
used, but broken forests with adjacent grasslands or riparian habitats are preferred.

Breeding Hawks and Falcons. Three hawk nests are currently active at the Presidio: two
red-shouldered hawk nests near the Golden Gate Bridge and on a hillside north of Lobos Creek in
tall eucalyptus trees, and a red-tailed hawk nest in a tall Monterey pine near El Polin Spring. In,
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addition to active nest sites, territorial behavior by red-shouldered hawks was recently seen near
Mountain Lake, near the central water-supply reservoir, and near the Officer Family Housing near
Arguello Boulevard. Territorial red-tailed hawks were observed at the west side of the golf course.
These observations may represent additional nesting pairs. American kestrels are also known to
breed at the Presidio, and palms, snags, and buildings are potential nest sites (Fish and Hatch pers.
comms.). No nests of this species, however, were specifically identified during the spring 1994
surveys of Presidio forests.

Screech Owls. A pair of westem screech owls has been heard calling near Inspiration Point,
one bird in a small redwood grove and the other downslope near El Polin Spring. Because the
coastal race of this species is almost entirely resident, these screech owls may represent a mated pair,
but only one recent record exists of this species from the Presidio or vicinity. (Stallcup pers. comm,)
Screech owls prefer to nest and roost in oak woodlands, and restoration of coast live oaks at the
Presidio would benefit this species. In addition to the Inspiration Point area, screech owls have also
been detected at El Polin Spring, at Arguello Gate, and along Lobos Creek (Murphy pers. comm.).

Marine Birds. Many of the Presidio’s special-status birds are largely confined to the ocean
or bay. Common loons, brown pelicans, harlequin ducks, and marbled murrelets are rare or
uncommon visitors to the Presidio coastline; American white pelicans have been noted flying over
San Francisco Bay from the Presidio on several occasions. Ospreys, western snowy plovers, long-
billed curlews, elegant terns, and California least terns are uncommon or rare visitors along the
coastal shoreline and nearshore waters of the Presidio. Double-crested cormorants are common
residents of the bay and ocean shorelines, and they also frequent Mountain Lake. Although they do
not breed at the Presidio, double-crested cormorants nest on the Oakland Bay Bridge (Hatch pers.
comm.).

Passerines. Only four special-status passerines have been recorded at the Presidio:
loggerhead shrikes, willow flycatchers, yellow warblers, and possibly saltmarsh yellowthroats.
Loggerhead shrikes are rare winter visitors to grassland and scrub habijtats and have been observed
on only a few occasions.

Willow flycatchers and yellow warblers are migratory visitors to willow riparian habitats
along Lobos Creek and at Mountain Lake. Neither species nests at the Presidio because suitable
nesting habitat is limited and because of the presence of brown-headed cowbirds. Both willow
flycatchers and yellow warblers have been extirpated as nesting species in the lowlands of California
as a result of nest parasitism by brown-headed cowbirds (Remsen 1978, Harris 1987, Sanders and
Flett 1989).

Common yellowthroats are uncommon visitors to Moune=is Lake, whes: they have been
recorded in all seasons. They are suspected of nesting in emergent’ vezeuifion surror: Jing the lake,
The saltmarsh yellowthroat is the most likely subspecies of common yeliowthroat to be found on the
San Francisco Peninsula (Grinnell and Miller 1944); however, the subspecific status of yellowthroats
at Mountain Lake has not been determined.
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Mammals

General. The salt marsh vagrant shrew is one of only two special-status mammals that have
been recorded at the Presidio. This species is restricted to saltmarsh habitats in the southern and
central San Francisco Bay region. This shrew is likely to have occurred at the Presidio in saltmarsh
habitat located between Fort Point and Crissy Field. No suitable habitat for the species is currently
found on the Presidio; thus, there is no reason to believe that it currently occurs there (Harris 1994).

Bats. The Yuma myotis was the only special-status bat detected during focused surveys
conducted at the Presidio. This species is somewhat tolerant of human disturbance and is one of the
few species of bats that persists in relatively urbanized areas.

Other special-status bats that could potentially occur at the Presidio include long-eared
myotis, fringed myotis, long-legged myotis, Townsend’s big-eared bat, and mastiff bat; all of these
species are Category 2 candidates for federal listing as either threatened or endangered. Habitat
conditions or available insect food {or both), however, do not appear suitable for any of these
species, and their occurrence at the Presidio is unlikely.

General Wildlife Occarrence

Since the late 1800s, at least 262 vertebrate species have been recorded at the Prestdio: 225
birds, eight amphibians, 15 reptiles, and 14 mammals.

Amphibians and Reptiles

Overall, the diversity of amphibians and reptiles at the Presidio is low. Species commonly
observed are California slender salamanders, western fence lizards, and alligator lizards, found in
coastal dune scrub and eucalyptus forest habitats of the Presidio. Introduced species, including red-

eared sliders and bullfrogs, occur at Mountain Lake. Coast garter snakes inhabit Lobos Creek
riparian habitat.

Surrounded by salt water and urbanization, the Presidio is an isolated island for amphibians
and reptiles. In contrast to birds and mammals, amphibians and reptiles have poor dispersal
capabilities and are unlikely to emigrate to such isolated areas. In addition, species with small,
isolated populations are especially vulnerable to local extiration. These factors probably hastened
the demise of California red-legged frogs, western ron 2 tart!as. e - *her species of amphibians and
reptiles that once lived at the Presidio. The Presidic’s isotited condi.ons could promote the future
extirpation of several relatively rare species that are now present.

Natural Resource Inventory and Vegetation Managemeny Options &aprer 3. Naural Resource Inventory
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Birds

More than 85% of all vertebrates that have been observed at the Presidio are birds. The vast
majority of these, however, are spring and fall migrants or winter visitors and do not nest at the
Presidio; 49 species have been confirmed as nesters. Birds breed throughout the Presidio because
it is one of the only large areas of native and naturalized habitat on the northern San Francisco
Peninsula. Surveys suggest that L.obos Creek, Mountain Lake, and forests near Inspiration Point are
especially important habitat areas for a wide variety of riparian and forest birds.

Although most of its birds are migrants or nonbreeding visitors, the Presidio represents an
important habitat area for these species. Aside from Golden Gate Park, the Presidio is the only large
area of open space habitat that offers shelter, food, and water for migratory birds on the northern
peninsula. As such, it provides an important link from forested lands of the southern peninsula to
those of Marin County across the Golden Gate.

Several species occur at the Presidio that have been extirpated or are extremely rare
elsewhere in San Francisco, including California quail, western screech owl, wrentit, and Hutton’s
vireo. Because of their declining local status and restricted distribution, these species could be
considered species of local concern. In addition, conifer forests at the Presidio represent an
important resource for various irruptive species (species that increase in numbers suddenly),
including red-breasted nuthatch, red crossbill, and pine siskin, especially in years with prolific cone
production.

Natural and excavated cavities in these forests harbor a variety of cavity-nesting species, such
as American kestrel, acorn woodpecker, red-breasted sapsucker, Nuttall’s woodpecker, downy
woodpecker, hairy woodpecker, northern flicker, ash-throated flycatcher, tree swallow, and violet-
green swallow. In general, cavities are most abundant in dead or decadent trees, and Presidio forests
provide some of the most important habitats for dependent bird species remaining on the San
Francisco Peninsula

Other important native wildlife habitats include riparian forests near Mountain Lake and
along Lobos Creek that support the most diverse bird populations at the Presidio. Because of their
high insect productivity, these forests are especially attractive to breeding birds and to neotropical
migrants en route to northern breeding grounds. Remnant oak forests are also extremely attractive
to a diversity of breeding and migrant birds, including a variety of flycatchers, warblers, and vireos.
Despite their introduced status, flowering eucalyptus attract many hummingbirds, warblers, and
orioles. Along the coastline, the Presidio defines the northern breeding limits of at least one species,
the hooded oriole, which nests in palm trees near Letterman Army Hospital.

One introduced bird species, the European starling, inhabits the Presidio’s forests. The
starling is present in most stand types and probably excludes native birds from their nesting cavities
and roosting sites. Brown-headed cowbirds are native to North America but not to California; they
were first reported in the state in the 1860s, and by 1930 they had expanded their range north as far
as the Bay Area (Laymon 1987). In the following decades, nest parasitism by this species caused
the extirpation of many lowland, passerine bird species. Nest parasitism by cowbirds continues to
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threaten songbirds nesting at the Presidio; for example, Trail and Baptista (1993) found that 40-50%
of the Nuttall’s white-crowned sparrows in San Francisco are parasitized by cowbirds, threatening
the long-term survival of this subspecies in the Bay Area.

Mammals

General. Fourteen species of native mammals occur or formerly occurred at the Presidio.
Three species (the California ground squirrel, black-tailed deer, and salt marsh vagrant shrew) have
been extirpated. Opossums, brush rabbits, and house mice likely occur at the Presidio but were not
observed during recent surveys. Kurz (1983) reported Trowbridge shrews, long-tailed weasels, and
gray foxes as occurring at the Presidio, but these records were not supported by specific descriptions
or dates and their validity is uncertain.

In general, the Presidio is characterized by a low diversity of small mammals. The most
common species are California voles, western harvest mice, roof rats, vagrant shrews, and omate
shrews. Valley pocket gophers are abundant throughout the Presidio. Broad-footed moles probably
occur along Lobos Creek and near Inspiration Point. Striped skunks and raccoons are widespread,
perhaps because they are extremely tolerant of human activity.

Three introduced species of mammals occupy the Presidio: feral cats, roof rats, and fox
squirrels (Harris 1994). Cats are abundant throughout the Presidio and have been seen in all habitat
types. Some feral cats are probably reproducing at the Presidio.

Roof rats occur near El Polin Spring and are probably also associated with buildings at the
Presidio (Harris 1994). Fox squirrels are rare and have been observed by Golden Gate NRA
personnel at Inspiration Point on only a few occasions. The lack of squirrels at the Presidio is
curious because both fox squirrels and eastern gray squirrels are present at nearby Golden Gate Park
and the trees along Park Presidio appear to provide an adequate travel corridor for tree squirrels.

Bats. Based on the results of acoustic surveys conducted at the Presidio, Pierson and Rainey
(1995) concluded that Mexican free-tailed bats, red bats, hoary bats, California myotis, and Yuma
myotis probably forage at the Presidio. By far the most abundant species, accounting for 70-90%
of identified acoustic events in all habitats and seasons, is the Mexican free-tailed bat. The next most
common species at the Presidio (present only during fall, winter, and spring only) is the hoary bat;
all other species are rare.

The primary foraging area for bats at the Presidio, especially for Mexican free-tailed bats,
is Mountain Lake. The next most important habitat, and the one with the greatest bat species
diversity, is forest edges at the interface between uneven-aged forest stands and open areas. Limited
acoustic activity was detected in open grasslands, on coastal dunes, and in riparian habitat along
Lobos Creek.

Natirel Resource Inventory and Vegetation Management Options Chapter 3. Natural Resource Inventory
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Wildlife Habitat Values of the Presidio Forest

Figure 3-10 illustrates the relative wildlife habitat values of each forest stand at the Presidio.
This rating is based on a numerical system reflecting both valuable habitat characteristics and
observed diversity of bird use in different forest types (Appendix L). '

High-Value Habitat at the Presidio

The tree species providing the most valuable habitat based on observed bird diversity are the
native coast live oak and willows. Next in value is eucalyptus, followed by Monterey pine,
Monterey cypress, and other species. In terms of habitat characteristics, large blocks of forest habitat
with multistoried vegetation and an herbaceous or shrub understory are considered to have the
highest value. Stands that are near water, provide nesting or other critical habitat elements for
special-status wildlife, or are continuous with other large stands are also considered valuable.

The forest stands that are ranked as having the highest overall wildlife habitat value are the
oak and willow forests at Mountain Lake and along Lobos Creek. Several large blocks of high-value
habitat also occur in the central and southem portions of the Presidio, principally in eucalyptus
stands.

Observed Wildlife Use of Forest Types

Most common resident mammals, reptiles, and amphibians apparently do not distinguish
among different forest types at the Presidio. Their occurrence is most closely related to the condition
of the understory, where they live. In contrast, many species of birds exhibit preferences for certain
forest types or conditions, even during migration. For example, snags (especially large trees with
cavities) are used extensively by woodpeckers and other cavity-nesting birds.

Eucalyptus. Despite their introduced status, naturalized eucalyptus groves offer high-value
wildlife habitat. Flowering eucalyptus and the insects attracted to them draw large numbers of
migratory birds, including Anna’s hummingbirds, Allen’s hummingbirds, red-breasted sapsuckers,
ruby-crowned kinglets, golden-crowned kinglets, American robins, cedar waxwings, yellow-rumped
warblers, western tanagers, black-headed grosbeaks, and northern orioles. The sturdy branches of
eucalyptus provide suitable nesting sites for red-shouldered hawks, red-tailed hawks, and other
raptors. Cavities excavated in etcziyptus offer habitat for various woodpéckers and other cavity-
nesting species.

Monterey Pine and Monterey Cypress. Monterey pine and Monterey cypress offer less
habitat value than eucalyptus, and the habitat value of the two species is nearly identical. These
introduced conifers attract chestnut-backed chickadees, pygmy nuthatches, and American robins.
They also provide roosting sites for larger species, such as pigeons, doves, owls, crows, and ravens.
Similar to eucalyptus, pine and cypress offer sturdy nesting sites for raptors. Irruptive species such.
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as red-breasted nuthatch, red crossbill, pine siskin, and a diversity of woodpeckers are attracted to
these coniferous forests at the Presidio.

Redwood. The only significant stand of redwoods at the Presidio is near Inspiration Point.
It has high wildlife value because it is surrounded by other large forest stands. The redwood stands
support most of the same species that are found in pine and cypress stands. As noted previously, the
large stand of redwoods may support a pair of western screech owls (Stallcup pers. comm.).

Coast Live Oak. Despite its relatively small acreage at the Presidio, coast live oak
woodland receives heavy use by migratory and nesting birds. These native trees host a variety of
insects that attract insectivorous birds. Species such as solitary vireos, Hutton’s vireos, black-
throated gray warblers, lazuli buntings, rufous-sided towhees, California towhees, and chipping
sparrows are often associated with live oaks at the Presidio.

Riparian Comumunities. Riparian willows and other trees associated with Mountain Lake
and Lobos Creek are perhaps the most important nesting and migratory bird habitats at the Presidio.
The combination of dense, multistoried vegetation in association with water provides essential
habitat for many species, such as flycatchers, vireos, warblers, grosbeaks, and sparrows. The fencing
and thick vegetative cover near Lobos Creek make many areas nearly inaccessible to humans, and
wildlife there are rarely disturbed. Similarly, much of the shoreline of Mountain Lake is inaccessible
except by boat and provides secluded resting areas for wildlife.

Ornamental Plantings. Ornamental plantings usually have relatively low wildlife value.
They are usually near buildings, roads, and other developed areas where wildlife is disturbed
frequently. On the other hand, many ornamental species produce fruits and berries that attract large
numbers of scrub jays, northern mockingbirds, cedar waxwings, American robins, and European
starlings. Flowering omamental shrubs attract Anna’s hummmingbirds, Allen’s hummingbirds, and

possibly rufous hummingbirds. Palms near Letterman Army Hospital provide nesting habitat for
American kestrels and hooded orioles (Fish and Hatch pers. comms.).

Regional Wildlife Habitat Considerations

At the tip of the San Francisco Peninsula, the Presidio lies in a region inhabited by vertebrate
species typical of the southem and inner portions of the Coast Ranges (Hooper 1944, Grinnell and
Miller 1944, Ingles 1965, Hall 1981, Stebbins 1985). The Presidio could be a northern range limit
for several vertebrate species or subspecies because their range limits coincide with some portion
of the system formed by the San Francisco Bay and the Sacramento-San Joaquin River Delta
(Hooper 1944, Fail 1981, & bbins 1985).

Conclusions

For native wildlife species, many existing habitats at the Presidio are isolated, fragmentary,

disturbed, and dominated by non-native plant species. Despite all of these factors that reduce the,
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FIGURE 3-10. WILDLIFE HABITAT
VALUES OF FOREST STANDS
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quality of Presidio wildlife habitats, some forest stands have relatively high value. Because of
habitat scarcity in urbanized San Francisco, all habitats at the Presidio are relatively valuable.

Native habitats and introduced forests of the Presidio are regionally important to nesting
olive-sided flycatchers and other neotropical migrants (including most flycatchers, vireos, warblers,
tanagers, and grosbeaks), locally declining species (California quail, western screech owls, wrentits,
and Hutton’s vireos), and at least one species at the northern limit of its breeding range (hooded
oriole). For these reasons, the Presidio is a link of vital importance to resident and migratory birds
in a severely threatened, but poorly understood, portion of the Pacific Flyway.

RECREATIONAL RESOURCES

Small playgrounds, tennis courts, and athletic fields are located throughout the housing areas
of the Presidio. Julius Kahn Playground, along the southem edge of the Presidio, provides additional
facilities under management of the City and County of San Francisco. The park is readily accessible
to local neighborhoods south of the Presidio, and, like the adjacent city-managed Mountain Lake
Park, it is used extensively by San Franciscans (American Society of Landscape Architects 1986).

The Presidio Golf Course provides 18-hole golfing in a well-maintained, forested setting.
The use of planted stands to delimit the course is described in Chapter 2. The golf course is within
the watershed of Mountain Lake. The golf course, formerly operated jointly by the U.S. Army and
the private Presidio Golf Club, is now operated by an NPS concessionaire. Accordingly, forest
vegetation at the golf course has been maintained independently of general Presidio forest
maintenance. Nonetheless, management of golf course forest stands is included in this forest plan.

In addition to developed recreation facilities, the Presidio offers excellent opportunities for
walking and hiking. Popular areas are Baker Beach, the ocean bluffs, the Golden Gate Promenade,
and the forest. In addition to trails along the coastal bluffs and through bayside areas, trails also have
been developed in forested portions of the Presidio, bringing users into portions of the forest not

accessible by roadway. These walkways are used for walking, bicycling, jogging, and exercising
pets.

VISUAL RESOURCES

The Presidio is a major visual resource of the San Francisco Bay Area. Together with
Catuen (ite Park to the south, it brings to San Francisco a designed, forested landscape that appears
1 be paiutal in many areas.

The visual resources of the Presidio can be considered from five perspectives: regional
vantage points, major highways passing through the post, adjoining neighborhoods, vista points, and
other interior viewpoints. All of these visual elements of the Presidio were recently evaluated in
detail by the American Society of Landscape Architects (1986).
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Regional Landmark

From a regional perspective, the Presidio is seen as a large tract of dark green, wooded hills
that separate the whitewashed city from the graceful, orange-colored spans of the Golden Gate
Bridge and the blue of the Pacific Ocean. Although developed for military activities, the Presidio
is also perceived as a forested garden atop ocean bluffs and bayside uplands standing in marked
contrast to the surrounding urban landscapes.

As aregional landmark, the Presidio can be seen readily from the Golden Gate Bridge, the
Marin Headlands, several Marin County bayside communities, the north waterfront of San Francisco,
high-rise buildings in the financial district, and hill summits in the city such as Twin Peaks. In most
of these views, the Presidio appears as a densely forested series of low ridges. Individual stands, for
the most part, cannot be differentiated in these views. Only large-scale forest removal operations
would be noticed from these perspectives.

Highway Views

U.S. Highway 101 and State Route 1 pass through the Presidio and join near the approach
to the Golden Gate Bridge. Forest stands are seen in the foreground and middleground from these
routes, obscuring some of the historic views of the bay waterfront.

Various stands screen Presidio developments from view. Because the roadways are elevated
in some areas and at ground level in others, the screening function varies between canopy and
understory vegetation. Stand treatments along the roadways may not be noticed by rapidly passing
highway travelers, but they could eliminate the existing visual screening of post facilities or enhance
the visibility of historic structures.

Neighborhood Views

The Presidio is bordered on the east and south by residential neighborhoods. Thus, forest
vegetation along these perimeters is plainly visible from these public use areas.

Several multistory residences along or near the southern border afford expansive vi-a5 o7
the Presidio forest and the bay, Golden Gate Bridge, and ocean beyond. To preserve the:s
from encroaching Presidio tree growth, several residents have periodically topped certain stands near
Julius Kahn Playground. This activity has been most petsistent eastward from the park to the
Walnut Street area. For the most part, these actions were approved of by the Army’s base
commander, but no plan to coordinate this forest management practice was ever formulated. The
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Army discontinued approval of tree topping for private view preservation on December 17, 1990
(Swift pers. comm.).

The prevalent topping height east of the park is uniformly about 30-35 feet. West of the park
topping has been less persistent and uniform, but topping heights of 50-60 feet appear more
common. These stands are part of the original introduced forest and now show low vigor.

Although trees can often respond to topping by growing laterally and eventually upward
again, topping increases stress on the growing individuals, creates a structural weakness, and
provides an opening for the entry of disease or insects. Nonetheless, major losses of the trees being
topped have apparently not occurred.

Because this area is plainly visible to visitors who use the park, as well as to adjoining
residents, significant public attention would focus on any forest management activities in this area.

Presidio Vista Points

The Presidio forest is constantly visible from public use areas within the post. Most stands
are visible from along the many roadways and walkways throughout the park. Interior portions of
the extensive windbreak stands along the central ridgelands are only visible to forest explorers.

Three vista points were designated by the U.S. Army along the interior roadways of the
Presidio. Paved turnouts are provided at these vistas: at Inspiration Point, along Washington
Boulevard on the western slope of Rob Hill, and on Lincoln Boulevard overlooking Crissy Field.
Although the original forest was designed to maintain scenic vistas from these locations (see Chapter
2, “Natural Resource History™), naturalized forest stands have encroached noticeably on the views
from Inspiration Point and Rob Hill over the years. |

Forest management activities immediately adjacent to these vista points would be quite
visible, as would treatments to more distant stands west, north, and east of Inspiration Point.

SOIL EROSION

‘Wind, rain, sandy soil textures, recreational use, and hydronhahicity in forest stands combine
to create conditions conducive to severe soil erosion at th - Fra4ilin.
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Inventory of Soil Erosion

A survey of eroded sites at the Presidio was conducted in 1993-1994. Table K-1 in Appendix
K, “Soil Erosion Site Inventory”, lists the characteristics of 53 eroded sites and an accompanying
map of site locations. For each numbered erosion site, the table lists the type of erosion, the soil-
geologic-vegetation unit (from Figure 3-1b) where it is occurring, the existing soil type, a rating of
the status and severity of the erosion, the causes of the erosion, planned future vegetation and forest
stand management, and recommended erosion control actions.

General Locations

Soil erosion at the Presidio extends over two general areas. One of these is the southeastern
quarter of the Presidio, starting near the Presidio Boulevard entrance, continuing around Julius Kahn
Playground, past Inspiration Point, and into the center of the Presidio northeast of Washington
Boulevard. The second area begins near the Public Health Service Hospital and extends westward
to the slopes inland of Baker Beach, then northward to the sea cliffs west of Lincoln Boulevard.

Two smaller areas within these general locations have the most severely eroded sites. One
is the land surrounding Julius Kahn Playground; the other is the slope above Baker Beach. A third
site of serious concern is near the southwestern comer of the National Cemetery.

Types of Erosion

Erosion types are sheet, rill, and gully. On the Presidio, the dominant type of erosion is gully
erosion; of the 53 erosion sites, 39 exhibit some form of gully erosion. Rill erosion is not a
significant problem at the Presidio.

Sheet erosion is occurring on some areas of sandy soil in conjunction with gully erosion.
“Sand creep” or sand displacement better describes the phenomenon: a slow downslope movement
of sand particles in response to footsteps. This is a significant type of erosion at 10 sites.

The result of gullying and sand creep is root exposure, which is a significant concern at 22
sites. Other types of erosion are cut banks (five sites), landslides (three sites), piping (one site), and
wind erosion (one site). The fact that wind is identified as a significant type of erosion on only one
site (foredunes on Baker Beach) is testimeny t the efficacy of the introduced forest as a windbreak.

Correlation of Erosion to Soil-Geologic-Vegetation Units

Of the 53 erosion sites, 28 occur in soil-geologic-vegetation unit 221, dune sand-Sirdrak
series soils where the vegetation is nearly all historic forest (Figure 3-1b). Ten erosion sites occur

in unit 311, Colma Formation-old dune sand/alluvium-Pachic Haplustoll/Typic Ustropept soils,
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where, again, the vegetation is mostly historic forest. Fourteen erosion sites occur on various
bedrock types of the Franciscan Formation; six are on serpentinite-Henneke (variant) series soils;
and five are on soft sandstone/shale—Cronkhite series soils.

Degree of Erosion

Of the 53 erosion sites, 49 are actively eroding. Two sites show signs of inactive or presently
stabilized erosion, one has low activity, and one has been repaired.

Active erosion sites have been rated (minor, moderate, or severe) for degree of erosion and
impact on the environment. A minor rating applies if the present erosion site is a small area, is
developing slowly, and has litfle present impact and low likelihood of future impact on the
environment. A moderate rating means that the existing erosion site is of moderate size, has a
moderate rate of development, and does not now have a significant impact on the environment but
may result in a significant impact if not controlled. A severe rating indicates that the erosion site is
having a significant effect on the environment that limits future land use or requires use of special
management techniques to avoid limitation.

Of the 49 active erosion sites, nine are rated as minor, 22 as moderate, and 18 as severe. Of
the 18 severe erosion sites, 75% (13) are on dune sand and Sirdrak series soils.

Dominant Causes of Erosion

The dominant cause of erosion at the Presidio is foot traffic, implicated as the cause in more
than half of all erosion sites (29 of 53). The Presidio is crisscrossed by unplanned and unmaintained
foot trails through the historic forest and areas of natural vegetation, many of which are used
extensively. Gullies carrying concentrated runoff have developed where foot trails cross steep
slopes, ascend or descend at a steep slope, or cross soil that is loose and unstable.

Several trees have been killed by foot trail-induced root exposure, and many others are
threatened. Displacement of sand by foot traffic in the sandy Sirdrak series soils may cause severe
root exposure with or without concentrated runoff. Soil compaction by foot traffic also increases
runoff rates.

Concentration of runoff on the landscape is an important, if not the main, confributing factor
in erosion on 29 sites, with foot traffic frequently implicated as the cavse. Drainage from roads and
other constructed facilities is a main or contributing factor to erosic.nx “ites. Other causes of
erosion are road cuts (four sites); natural cliff-face erosion (two sites !: mud wa- ¢ action, streamflow,
and cut and fill (one site each).

As described at the beginning of this chapter under “Environmental Conditions”, soil
hydrophobicity, which may be a result of planting the forest on dune sand soils, is a significant
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contributing factor to reduced rainfall infiltration and increased runoff rates. This condition is a
contributing factor to erosion on 15 sites.

Severely Eroding Sites

As discussed above, 13 of the 18 erosion sites rated as severe occur on dune sand and Sirdrak

series soils. These sites are described in detail in Appendix K, “Soil Erosion Site Inventory”. They
occur in five areas:

the area around Julius Kahn Playground,

areas near Baker Beach,

a site near the National Cemetery,

soils extending from Mountain Lake to Fort Scott, and
the Pacific coastline.
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Chapter 4. Values, Management Issues, and Recommended
Management Goals

FOREST VALUES
e

The Presidio forest has three primary types of values: historic values; inhabitation, open
space, and visual values; and natural resource values. The historic Presidio forest is a major
contributing element to the National Historic Landmark status, having been established by the
military occupants nearly 100 years ago. One of the purposes of afforestation was to provide shelter
from the wind that sweeps the northern tip of the San Francisco Peninsula. The shelter continues
to function today, making the Presidio more inhabitable for NPS’s intended uses.

The Presidio forest also provides an island of open space and natural habitats in an
intensively urbanized landscape. In contrast to the busy city, the Presidio forest affords quiet refuge
and an opportunity to view and encounter the landscapes of forest and seacoast. The Presidio’s open
space provides habitat for wildlife and rare plant species, in addition to recreation opportunities. In
terms of bird habitat, it represents a key link between wildlands of California’s central and northem
coasts.

NATURAL RESOURCE MANAGEMENT ISSUES AND CONCERNS

Over the past decade, the U.S. Army has commissioned two forest planning efforts, which
raised management issues and solicited the public’s concems. During the Golden Gate NRA’s
planning process for the Presidio lands, additional issues emerged as comments on the draft GMPA

and accompanying EIS. Issues and concemns from both of these processes can be summarized as
follows:

®  Should the cultural landscape be restored, particularly historic vistas, by removing
naturalized, unplanned forest stands? Should restoration be complete or partial?

B How siould ize wids wread decadence of the historic forest be dealt with?

®  Can the landscape be restored without compromising windbreak function or endangering
retained forest trees?

B Should eucalyptus be removed from the Presidio forest to reduce fire hazard?

Natural Resource Inveniory and Vegetation Management Options Chapter 4. Values, Management Issues, and
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®  How can areas where forest is removed be restored to native habitats?
®  How can rare plant habitats be preserved and enhanced?
m  What are the Presidio’s wildlife values and how can they be protected or enhanced?

B Can species diversity be increased at the Presidio through nonintensive forest
management of certain areas or establishment of understory in the historic forest?

®m  How can forest edges and landscaping trees and shrubs be managed to provide suitable,
safe environments for planned park uses?

®  How can tree and stand cutting be carried out to minimize disruption to park visitors?
®  How can pedestrian traffic and park drainage facilities be managed to arrest soil erosion?

B Can the topping of trees by park neighbors be prevented?

NATURAL RESOURCE MANAGEMENT DIRECTION OF THE
GENERAL MANAGEMENT PLAN AMENDMENT

A major objective of the GMPA for the Presidio is to “restore and rehabilitate the historic
planted forest to its originally designed boundaries and reestablish areas of native vegetation and
wildlife habitat” (Golden Gate National Recreation Area 1994a, 1994b). The GMPA also establishes
that “Native plant communities and sensitive wildlife habitat will be protected during the course of
the forest’s rehabilitation. Some areas of nonhistoric forest will be removed to restore historic vistas;
the sites will be planted with appropriate species to restore native communities. . . .” The GMPA

also calls for native plant restoration and significant reforestation in areas from which existing
development will be removed.

With regard to the Presidio Forest Management Area delineated in the GMPA, which is only
a portion of the Presidio forests, the GMPA calls for clearing nonhistoric forests and replanting them
with native vegetation “to enhance natural resource values and restore important vistas”. It further
states that “parts of the forest that provide important wildlife habitat will be maintained”.

Several actions of forest removal are cited thereafter. The largest of these is planned for
iarpiraiion CHint, where vistas will be cleared and non-native plants removed. Another is removal
¢ treexs thai have become established outside the historic forest above the coastal bluffs and
restoration of native vegetation, specifically at Rob Hill. Several other remowvals to restore historic
vistas or internal visual corridors are mentioned, including at Infantry Terrace, several areas within
Fort Scott, and the Cavalry Stables area.

Natural Resource Inventory and Vegetation Managemens Options Chapter 4. Vaiues, Management Issues, and
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In addition to these removal actions, the GMPA refers to particular trail relocations to reduce
erosion within the forest. The GMPA does not address visual screening afforded by the Presidio’s
forest that accommodates planned developed uses. It also does not address the practice of tree

topping the Presidio’s forest, as practiced by neighbors for view restoration, and it does not address
fire hazards presented by the forest.

NATURAL RESOURCE MANAGEMENT GOALS
Organization of Natural Resource Management Policy

Vegetation management options can be articulated in three steps. Natural resource
management goals set forth the overall direction and purpose of natural resource management. The
goals recommended below can form the underlying basis of a natural resource plan.

Natural resource management options recommended in Chapter 5, “Forest Management
Options”, set forth specific decision criteria for management actions to achieve these goals, including
management concepts unique to each area of the Presidio.

Natural resource management treatments and practices described in Chapter 6, “Vegetation
Management Treatments and Practices”, provide practical techniques for implementing the
management options.

Goals

The following natural resource management goals were formulated in response to the
previously identified management issues and public concerns, and in conjunction with direction
provided by the GMPA.

Restore and Maintain the Historic Forest

Identify and Restore Historic Forest Extent. As opportunities arise, gradual’y restore the
Presidio forest to its extent circa 1935, especially historic vistas, except whete forest removal would
reduce the extent of high-v = 1¢ wiiclife habitat without expanding rare plant habitat or higher value
habitat, or would eliminat:» nueded screening for planned land uses.

Preserve and Regenerate Historic Forest Stands. Preserve historic stands as long as
possible. When an appropriate threshold of stand viability is exceeded, cut and replant trees using
original species whherever feasible.

Natural Resource Inventory and Vegetation Management Options Chapter 4. Values, Management Issues, and
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Maintain Windbreak Functions and Prevent Forest Windthrow. During regeneration
of the historic forest after episodes of damage or loss, limit the size of cutting openings and orient
them to minimize windthrow potential and the temporary loss of windbreak function.

Prevent Hazardous Accumulations of Fuel. Where the need arises, regenerate eucalyptus
stands where they existed in the historic forest, but continue to reduce fuel accumulations
periodically if they become hazardous to adjacent property.

Restore and Maintain Native Plant Communities

Restore Native Plant Communities where Nonhistoric Forest Is Removed. Restore
probable prehistorical vegetation as determined from historic documents and soil-geology inferences.
Integrate forest stand removal and native plant restoration after episodes of stand loss to minimize
periods of exposure of unvegetated soils. Use best and most recent techniques to prepare, plant, and
maintain restoration sites.

Preserve and Enhance Rare Plant Species Habitats. Evaluate habitat needs of rare plant
species occurring at the Presidio and prioritize actions required to preserve and enhance those
habitats. Control invasive non-native vegetation as needed.

Protect and Enhance Wildlife Values

Protect Wildlife Values. Avoid adverse impacts on critical habitats of rare and endangered
species known to occur at the Presidio. Avoid adverse impacts on nesting habitat of raptors and
other special-status species. Retain nonhistoric forest stands if they have high general wildlife value,
unless they can be replaced with higher value wildlife habitat or expanded habitat for rare native
plants. Wherever possible, avoid adverse impacis of natural resource management activities on
wildlife during the breeding season (March 15-July 15).

Increase Native Species and Habitat Diversity. Designate certain areas of the forest for
increasing naturalization to promote diversity of habitats and species. Where the approach is not in
conflict with historic forest restoration, increase the number of trees and shrubs that are species
native to the Presidio. Maintain areas with existing understory and high structural diversity where
high wildlife value exists, if this approach is not in conflict with other objectives.

Maintain ~xing Needed for Planned Park Uses

Maintain Visual and Acoustical Screening between Incompatible Land Uses. As
needed, maintain and enhance forest and landscaping screens bordering the highways that traverse
the Presidio or separate park or highway maintenance areas from public activity areas.

Natural Resource Inventory and Vegetation Management Options Chapter 4. Values, Management Issues, and
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Reduce Hazards Posed by Landscape Tree Decadence. Rate the relative hazard of all
landscaping trees (including those at edges of forest stands) that could pose a danger to people,
buildings, or vehicles. Base these ratings on both degree of exposure of targets and tree defect,
according to the NPS Western Region system. Treat hazardous trees by pruning, cabling, or removal
in order of priority, based on the relative ratings, as soon as funding allows. Replace removed trees
that are part of the historic landscape with the same species wherever feasible.

Provide Needed Open Space

Provide Pleasing Backdrops for Park Activities. Limit forest regeneration activities to
natural openings or areas of tree damage to minimize disruption of open space values during gradual
regeneration of the historic forest.

Control Drainage and Pedestrian Traffic to Arrest Soil Erosion. Take actions to
terminate uncontrolled foot access throughout the forest by establishing a network of well-marked,
designated paths. Eliminate discharges of concentrated runoff onto unprotected soils to reduce soil
erosion.

Restore Historic Vistas. When restoring the historic forest, give priority to restoration of
historic vistas.

Maintain Nonhistoric Forest Stands Bordering the Golf Course. Maintain and regenerate
stands that border the golf course in response to natural events, but minimize use of chemical
fertilizers and pest control and encourage increased structural and species diversity within stands.
Retain some dead and decadent trees that do not pose hazards to golfers to provide potential habitat
for nesting birds and roosting bats.

Manage the Forest Opportunistically and Adaptively to Ensure Economic Feasibility and
Public Acceptance

Manage Stands Primarily in Response to Natural Events. Implement the above natural
resource management goals incrementally in response to natural losses from wind, insect infestation,
fire, or other mnatural or uncontrolled events. Amend treatment practices continously based on
experience gained at the Presidio and in Golden Gate Park.

Avoid Future Topping of Trees by Neighboring Residents. Eliminate future requests for
topping of Monterey cypress trees by West Pacific Avenue neighbors by regenerating offenel ~g
stands with closely related, lower growing cypress species that retain the historic ¢Saruceer
the stand.

Naiural Resource Invertory and Vegelation Management Options Chapter 4. Values, Management Issues, and
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Publicize Important Stand-Cutting Activities. Establish a program of public notification

for planned tree-cutting operations following natural losses, targeted to both neighbors and general
park visitors.
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Chapter S. Forest Management Options

INTRODUCTION

General land management intentions for various areas of the Presidio have been established
by the GMPA. These plans, as well as the environmental conditions, habitat condition, and history
of each stand, dictate its proper management. This chapter outlines forest management options that
could achieve the natural resource management goals stated in Chapter 4. These management
options have two components. First, management options that could apply throughout the Presidio
forest are described. Second, suggested management options specific to each of 28 special
management areas are presented. Where special-area options would be incompatible with Presidio-
wide options, special-area options should prevail (although, in most cases, the Presidio-wide and
special-area options are compatible).

Opportunities for management activity will gradually result in the treatment of increasing
forest areas and forest stands according to certain management options (described in detail in

Chapter 6, “Vegetation Management Treatments and Practices”). These management options are
categorized as follows:

I removing nonhistoric forest and restoring native vegetation and rare plant habitat;
II.  reestablishing the historic forest in undeveloped areas where it is no longer present;
III.  preserving and regenerating the historic forest through intensive maintenance;

IV. allowing naturalization of the historic forest through nonintensive maintenance
enhancing natural resource values and protecting or enhancing existing wildlife value;

V.  maintaining landscaping trees, heritage trees, and historic vistas through intensive
maintenance, including hazard tree treatment; and

V(s). maintaining tree/shrub screens through intensive maintenance, including hazard tree
treatment.

Chapter 6 also includes forestwide practices for various elements of forest management that apply
under several or all of the options:

Narural Resource Inventory and Vegetation Management Options Chapter 5. Ferest Managemerz Opfions
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stand cutting,

planting and reforestation,
planting maintenance,
erosion control,

fire protection,

woody debris disposal, and
cultural resource protection.

PRESIDIO-WIDE MANAGEMENT OPTIONS
Historic Forest Preservation

Axea-specific vegetation management decisions should be based on vegetation management
decision matrices, such as those illustrated in Figure 5-1, as well as on direction specified in the
GMPA for each management area of the Presidio. Matrices should reflect the general intent of
restoring the historic forest but should modify the restoration in response to the other management
goals (Chapter 4). Such decision matrices could be used on an ongoing basis in conjunction with
onsite observation and resource data in Chapters 2 and 3 to make vegetation management decisions.

Four decision matrices make up the set:

® forest removal matrix for present forest stands not a part of the historic forest,
m vegetation replacement matrix for forest stands to be removed,

m  forest reestablishment matrix for historic forest stands no longer present, and
m forest regeneration matrix for extant historic forest stands.

As opportunities arise, intensive vegetation management would be required to regenerate and
restore the historic forest. Historic species and relative abundance would generally be used in such
instances. Some historic forest stands would be maintained nonintensively, however, and
opportunities to improve wildlife habitat would increase. In these areas, historic species would be
maintained, but relative abundance might change. Introduction of coast live oak and other native
species into areas managed for low maintenance is appropriate under this option.

Use of the decision matrices and special management area direction described in this chapter
would result in the management pattern shown in Figure 5-2. Figure 5-3 and Table 5-1 illustrate
an estimate of how the goals and options in Chapter 4 might affect stand management. Actual
management, however, should reflect changes made after project site surveys and in collaboration
with the park’s historical landscape architect. |

The management treatments and practices needed to pursue each vegetation management
option are described in Chapter 6.

Naiural Resource Inventory and Vegetation Management Oprions Chapter 5. Forest Management Options
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Figure 5-1. Vegetation Management Decision Matrixes

—
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A.

Vegetation Removal Decision Matrix
for present stands not a part of the historic forest

Is the forest composed of indigenous trees?

Retain
siand
Is the forest required for visual screening as described in
Special Management Area options?
R
Retain
stand

Is a special-status wildlife species nest site or critical
habitat present?

Retgin stand;
magpage
nonintensively

| stand )
oy

(see B below)

Is the site appropriate for restoration of coast live oak or
serpentine community types?
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{ stand l(seeBbeIow)
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B.

Vegetation Replacement Decision Matrix
for present stands to be removed (from A above)

Is the site contiguous with native vegetation? .

FETRRITER" 2

} ¥ Restore to
— —» pative habitat

Is the site large enough to produce a viable
native plant community?
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no yes -
Restore
" | native habitat
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Figure S-1. Continued

C.

Vegetation Reestablishment Decision Matrix
for historic forest stands no longer present

», No action
Is the site occupied by a pative plant community or
rare plant population?
» No action
Is forest reestablishment infeasible at the site for
any reason?
D R A S G ORI
no yes
» No action
Restore
cultural forest
DI
Vegetation Regeneration Decision Matrix
for extant historic forest stands
Does the stand provide a key windbreak function?
5 3 R P P
no yes
- Manage
intensively
Is the stand without appreciable understory, regularly spaced,
an important visual screen, a historic entryway planting,
or a gronp of landscaping street trees?
33 SRR AR R R S T e
no yes Manage intensively;
e » employ landscaping
y maintenance option
o Manage
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FIGURE 5-2. A VEGETATION
MANAGEMENT OPTION

GENERAL PRESCRIFTION

.  Remove Nonhistoric Forest and
Establish Natlve Vegetation

Il. Reestablish Historic Forest

l. Preserve and Regenerate Historic Forests
Through intensive Management

m IV. Maintsin Historic Forest Through
Nonintensive Management and
Facilitated Naturalization

ﬁ V. Maintaln General Landecaping, Heritage
Trees, and Historic Vistes

N\

V{e). Maintain Landscaping for Visual Screening

NOTE: Stand data is contained in Appendix D.
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FIGURE 5-3. SPECIAL MANAGEMENT
AREAS AND HISTORIC VIEW
RESTORATION OPTIONS

Historic View Restoration Options
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Table 5-1.

Recommended Allocations of Stand Types to Management Options

(acres)

Management Option®

Species
Stand Species I I I v v V(s) Total
Acacia 4.5 0.2 5.3 0.1 2.7 1.3 14.1
Cypress 9.8 4.0 78.5 10.1 49.6 6.9 158.9
Cypress/pine 5.2 16.8 11.6 275 1.9 1.5 64.5
Cypress/pine/eucalyptus 0.0 0.0 0.7 0.0 0.0 0.0 0.7
Eucalyptus 15.1 13 50.0 60.9 17.1 10.3 154.7
Pine 24.8 0.0 9.7 4.9 11.7 0.9 520
Redwood 0.5 0.0 0.5 1.7 0.3 0.0 3.0
Other 21 0.0 2.2 1.5 19.5 0.2 31.5
Total 62.0 22.3 158.5 112.7 102.8 21.1 479.4
* Management option codes:
I - Remove nonhistoric forest and establish native vegetation.
II - Reestablish historic forest.
I - Preserve and regenerate historic forest through intensive management.
IV - Maintain historic forest through nonintensive management and facilitated naturalization.,
V - Maintain general landscaping, heritage trees, and historic vistas.

V(s) - Maintain landscaping for visual screening.

Note: Total acreage is larger than total acreage of existing forest stands because it includes acreage of forest to be
reestablished (i.e., option II).




Native Vegetation Restoration

Forest stands removed would be replaced with the following native vegetation communities:

dune scrub,

serpentine grassland,
serpentine chaparral,
coastal prairie,

coastal scrub,

live oak woodland, and
live oak riparian forest.

Descriptions of these commounities as they presently occur at the Presidio are provided in Chapter
3. The determination of which native plant community to restore at each site will be based on the
historic vegetation of the site (Figure 2-1), which was identified by the analysis of geology and soils
(see Chapter 2), and on site-specific topographic, soil, and vegetation conditions.

Native vegetation restoration concepts are described in Appendix H, “Concepts for
Restoration of Native Habitats at Forest Removal Sites on the Presidio of San Francisco”. Key
features of that restoration plan are:

using locally native plant material only,

salvaging native plants from forest understory before removal,

establishing a native plant nursery for propagating and storing restoration material,
removing duff and debris accumulated under forests,

treating soils for hydrophobicity and acidity,

controlling erosion,

controlling aggressive weeds,

removing slash and debris resulting from forest cutting operations, and

cutting sprouts or applying herbicides to sprouting stumps.

Restoration approaches for each of the major restoration sites shown in Figure 5-2 are also described
in Appendix H.

Scenic Vista Restoration

In the original afforestation of the Presidio, stzaait visia points were left covered by the
native, low-growing coastal prairie, coastal scrub, and coast live cak woodland or mixed evergreen
forest communities (Chapter 2). This scheme was intended to afford an uninterrupted view of the
bay and ocean from these summits, even when the forest matured.

Natural Resource Invertory and Vegetation Management Options Chapter 5. “Forest Management Options
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Since the early 1930s, trees have either been planted or naturally expanded upslope into these
designed open spaces. Views of the bay and ocean are now appreciably blocked. Conversion to the

original vegetation at the vista points would restore both expansive views and the native plant
communities.

A significant policy of the GMPA is to restore historic vistas at Inspiration Point and Rob
Hill by eliminating naturalized, expanded stands and restoring native vegetation communities. Refer
to Appendix H for guidelines on how to restore these particular vistas and native plant communities.

Treatment of Hazard Trees

Hazard trees at the Presidio should continue to be identified and treated. These include
landscaping trees and trees at the edges of forest stands in high-use areas. In general, the hazard tree
program applies to individual trees and small groups of trees, not to forest stands. Treatment should
be prioritized, based on the hazard tree rating system, until all trees considered potentially hazardous
(rated 4 or higher) have been treated. Identification and treatment will probably be permanent
programs, however, because trees tend to become hazardous as they age. A hazard tree management
plan is described in Appendix B.

Treatment of Erosion Sites

Nonnatural eroding sites of special concern described in Appendix K, “Soil Erosion Site
Inventory”, should be treated as soon as possible. The network of informal footpaths throughout the
Presidio forests and native plant communities should be converted to designated, marked trails, and
the abandoned trails should be obliterated. Other nonnatural eroding sites listed in Table K-1 should
be monitored and treated if erosion accelerates or if unique resources are threatened.

SPECIAL MANAGEMENT AREA OPTIONS

The distribution of special management areas across the Presidio is shown in Figure 5-3.
These areas, and management options for them, have been developed to accommodate special
aspects of historic forest restoraticn or to meet other management goals that vary from place to place
at the Presidio. Thesw cpficte ars cons’stent with resource management policy established in the
GMPA. The purpose of dJoimsating Jach area is reflected in the management area “goal”.
Implementation of many of these options will require collaboration between the Presidio forester and
historical landscape architect to moderate transitions from forest stands to developed areas.

Natural Resource Inventory and Vegetation Management Options _C_Va@ter 5. Forest Management Options
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Special Management Area 1: Baker Beach

Location. The area contains the historic windbreak stands west of Lincoln Boulevard and
south of Battery Crosby. -

Management Area Goals. Maintain present tree cover to provide uninterrupted windbreak
and erosion control.

Management Area Guidelines. The following guidelines should guide all treatment
actions:

M Maintain the historic forest using intensive management techniques, pursuing a
continuous forest canopy.

® Preserve seaward views from coastal batteries according to battery treatment guidelines
described for Special Management Area 28.

Special Management Area 2: Enlisted Family Housing

Location. The area includes the Wherry Housing enlisted family housing group, a cypress
stand to the north, and a large cypress-pine stand to the south.

Management Area Goals. Reestablish the historic forest boundaries and enhance open
space qualities of the area after removal of the 91 nonhistoric buildings.

Management Area Guidelines. The following guidelines should guide all treatment
actions:

B  Maintain landscaping trees while housing remains; remove landscaping trees if the
buildings are demolished.

m  Regenerate the remnant of historic forest in the southern portion of the management area
by allowing paturalization of the residual forest to naturally expand its extent to its
historic boundaries using low-maintenance management techniques. Allow openings of
as much as 0.5 acre to develop (not patterned after historic forest openings) and
eventually constitute as much as 25% of stand acreage to enhance wildlife values.

e native vegetation and historic forest to areas presently occupied by development
northern portion of the special management area if demolition occurs.

Natural Resource Inventory and Vegetarion Management Options Chapter 5. Forest Management Options
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Special Management Area 3: Presidio Golf Course

Location. The Presidio Golf Course includes all forest stands bordering fairways and driving
ranges, which are nonhistoric forest stands.

Management Area Goals. Manage forests to define the golf course and to maintain visual, -
windbreak, and ball screening functions, using low-impact landscape management.

Management Area Guidelines. The following guidelines should guide all treatment
actions:

B  Use minimal amounts of water, herbicides, pesticides, and fertilizers.
® Maintain golf course forest stands to provide visual containment and a windbreak,
prevent damage to neighboring properties from errant golf balls, and minimize litterfall

on fairways where possible. Fill in major canopy gaps along stand edges.

®m  Permit the presence of downed, woody material and encourage natural regeneration of
trees and shrubs within stands to enhance wildlife habitat values.

m  Increase the pumber of coast live oak and taller tree species native to San Mateo and
Marin Counties.

8 Retain large snags for cavity-nesting birds and roosting bats in the interior of the golf
course stands if golfers would not be endangered by the collapse of such snags.
Special Management Area 4: Arguello Ridge

Location. The area contains the historic forest between the Presidio Golf Course and
Arguello Boulevard.

Management Area Goals. Maintain the planted historic forest as long as possible and
replicate it thereafter.

Management Area Guidelines. The following guidelines should guide all treatment
actions:

B Maintain the current s z:.!: th-rugh sanitation cutting as long as possible until a specific
threshold of stand lciss is ezcceded, then regenerate using intensive management.

m Regenerate the stands in rows using the same species and spacing.

m  Successfully regenerate the eucalyptus stand before regenerating the cypress stand.

Natural Resource Invertory and Vegetation Management Options Chapter 5. Forest Managemert Options
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Special Management Area 5: Lobos Creek
Location. The Lobos Creek drainage south of Howard Road encompasses this area.

Management Area Goals. Protect and restore riparian habitat and associated high wildlife
habitat values, and continue to screen riparian habitat from adjacent maintenance areas.

Management Area Guidelines. Consistent with the proposed Lobos Creek restoration plan,
the following guidelines should guide all treatment actions:

B Protect and enhance natural regeneration of native oak and willow stands.

®  Maintain viability of native vegetation by controlling invasive non-native vegetation,
eliminating non-native trees, and maintaining suitable hydrologic conditions.

®  Maintain or restore a stable stream channel consistent with concurrent NPS plans for
Lobos Creek corridor restoration and water supply facility relocation.

¥ Maintain historic forest trees near the water treatment plant using intensive management
techniques, and maintain a continuous forest cover to enhance visual screening.

m  Because of high wildlife habitat values, restrict public access to the riparian corridor and
locate public trails outside the most valuable habitat areas.
Special Management Area 6: Mountain Lake Drainage

Location. The Mountain Lake drainage borders the southern edge of the Presidio Golf
Course along West Pacific Avenue.

Management Area Goals. Maintain golf course edges and screening, enhance wildlife
habitat, and protect and enhance the riparian zone draining into Mountain Lake.

Management Area Guidelines. The following guidelines should guide all treatment
actions:

B Using ronintensive management, allow for naturalization of stands with extant historic
fore:. s7seciz - and enhance natural regeneration of native vegetation.

®  Control or eliminate invasive non-native vcgeta’ﬁion.

B Eliminate planted forest trees from the lake’s shoreline and replace with native riparian
forest.

Natural Resource Inventory and Vegetation Management Options Chapter 5. Forest Management Opiions
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M Maintain and restore native riparian streambank cover and a stable streamn channel.
® Maintain the northern perimeter of the stand to provide screening and a windbreak,
prevent damage to neighboring properties from errant golf balls, and minimize litterfall
on fairways where possible. Fill in major canopy gaps along stand edges.

Special Management Area 7: Arguello Boulevard Entrance

Location. Landscaping trees and shrubs along the' Arguelio Boulevard entrance constitute
this management area.

Management Area Goals. Preserve and restore the dark and somber entrance described by
General Hughes.

Management Area Guidelines. The following guidelines should guide all treatment
actions:

m  Maintain the eucalyptus stands that border the Presidio entrance as long as possible by
applying sanitation cutting and hazard tree treatments as warranted.

® Remove individual dead or dying trees and shrubs and replant with the same species.

m  Replace landscape trees that have died as documentation permits.

Special Management Area 8: Pacific Heights

Location. This area at the southeastern corner of the Presidio is bounded by Inspiration
Point, E! Polin Spring, and housing units to the north; Presidio Boulevard on the east; and the
Arguello Boulevard entrance plantings to the west.

Management Area Goals. Preserve and regenerate the historic forest while eliminating
tree topping by neighbors.

Management Area Guidelines. The following guidelines should guide all treatment
actions:

® Preserve the historic forest as long as possible through sanitation cutting and regen -tz
using intensive management.

B In the area west of Julius Kahn Playground, regenerate using the previous option only
in areas east of Quarry Road; replace the interior portions of stands north and east of
Quarry Road with coast live oak woodland.

Natural Resource Invertory and Vegetation Management Options , Chapter 5. Forest Management Oprions
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® In the area east of Julius Kahn Playground between Locust and Walnut Streets, replace
the hedge-topped Monterey cypress plantation of approximately 250 trees with related
cypress species such as Cupressus goveniana (Gowan) or C. sergenti (Sergent) that
attain a maximum height of approximately 30 feet.

Special Management Area 9: Infantry Terrace Officers’ Housing

Location. The area includes the forest and landscaping that encircles the Infantry Terrace
Officers’ Housing,

Management Area Goals. Maintain all windbreak stands while restoring historic vistas,
eliminating safety hazards, and enhancing screening functions.

Management Area Guidelines. The following gwdelines should guide all treatment
actions:

®  Clear nonhistoric forest to restore the historic vista between Infantry Terrace and the
Main Post.

®m  Treat decadent trees that pose a hazard to life or property according to a hazard tree
management plan.

®  Maintain and regenerate the historic forest using intensive management.

Special Management Area 10: Presidio Boulevard Plantation

Location. The general perimeter of this management area is defined by Lovers Lane, Liggett
Avenue, and Presidio Boulevard.

Management Area Goals. Maintain the planted historic forest as long as possible, and
replicate it when maintenance is no longer possible.

Management Area Guidelines. The following guidelines should guide all treatment
actions:

B Maintain the current stands through sanitation cutting until a specific threshold of stand
loss is exceeded, and then regenerate using intensive mang: 5men-

®m  Replant or replace the stands in precise rows using the same species.

Natural Resource Inventory and Vegetation Management Options C.Thapter 5. Forest Management Options
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Special Management Area 11: Tennessee Hollow

Location. Tennessee Hollow includes the former drainage presently occupied by enlisted
family housing near MacArthur Avenue.

Management Area Goals. Restore the native riparian forest and historic forest.

Management Area Guidelines. The following guidelines should guide all treatment
actions:

B Remove nonhistoric forest stands along the drainages and restore native riparian forest
communities.

B Reestablish surface flows in the three surviving natural drainages.
B Preserve and regenerate the historic forest using intensive management.

B Remove asphalt and road base from within the driplines of retained trees.

Special Management Area 12: Park Boulevard and Kobbe Avenue

Location. This management area extends east and west of Park Boulevard and north of
Kobbe Avenue and is part of an extensive forested area in the center of the Presidio.

Management Area Goals. Sustain historic stands while limiting maintenance costs and
increasing wildlife value; restore native riparian forest in nonhistoric forested areas.

Management Area Guidelines. The following guidelines should guide all treatment
actions:

®m  Encourage natural regeneration of the extant historic forest by using nonintensive
management techniques.

®  Restore the riparian forest corridor in the western portion now occupied by nonhistoric
eucalyptus stands (as shown in Figure 5-2).
necial Management Area 13: Lincoln Boulevard
Location. The area includes the cypress stands west of Lincoln Boulevard near Fort Scott.

Management Area Goals. Preserve the coastal windbreak function and historic forest
character.

Natural Resource Inventory and Vegetation Management Options Chapter 5. Forest Management Options
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Management Area Guidelines. The following guidelines should guide all treatment
actions:

B Maintain the historic cypress stands using intensive management; during regeneration,
replace stands to replicate historic forest species and row pattern.

m  Before beginning regeneration, remove dead trees, shrubs, and volunteer tree seedlings
and saplings and restore grass groundcover.
Special Management Area 14: San Francisco National Cemetery

Location. The area includes the cemetery itself, which is maintained by the U.S. Department
of Veterans Affairs.

Management Area Goals. Cooperate with the U.S. Department of Veterans Affairs to
protect and preserve the National Cemetery.

Management Area Guidelines. The following guidelines should guide all treatment
actions:

B Treat hazard trees adjacent to the cemetery that may cause damage to cemetery elements
or the cemetery landscaping, according to a hazard tree management plan.

®  Provide professional support to U.S. Department of Veterans Affairs staff for cemetery

free maintenance,

Special Management Area 15: World War Il Memorial

Location. This area contains the forest stands surrounding the World War I Memorial and
adjacent fuel storage tank.

Management Area Goals. Protect the World War II Memorial and the fuel storage tank
from tree damage. Maintain the historic forest stands for windbreak function to visually screen the
memorial from exterior intrusions.

Management Area Guidelines. The following guidelines shouild guide all treatment
actions:

B Retain all trees and shrubs at the World War II Memorial as long as possible. As
needed, replant with identical species and patterns.

Natural Resonrce Invensory and Vegetmion Management Options Chapter 5. Forest Management Options
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®  Maintain the forest stands east of Washington Boulevard using intensive management.
Remove weedy vegetation and volunteer seedlings and saplings.

m  Preserve and expand the serpentine habitat near the memorial. Remove escape trees and
prevent the encroachment of trees.
Special Management Area 16: U.S. Highway 101/State Route 1 Interchange

Location. The area includes the remnant of historic forest and landscape trees surrounding
the intersection of U.S. Highway 101 and State Route 1.

Management Area Goals. Screen buildings and adjacent areas from the highways, and
retain historic forest values where screening is not compromised.

Management Area Guidelines. The following guidelines should guide all treatment
actions:

® Retain dense, multistoried canopy using intensive management to maintain continuous
screening of the highways from the stables and residences nearby.

B Regenerate stands as they age with identical species.
B Treat all hazard trees that may pose a danger to roads or structures according to a hazard
tree management plan.
Special Management Area 17: Wool Court Landscape Trees

Location. The area consists of landscaping and street trees surrounding the former Fort Scott
officers’ club.

Management Area Goals. Restore the gardens and landscaping to their original, formal
appearance.

Management Area Guidelines. The following guidelines should guide all treatment
actions:

B Maintain the surrounding historic tree:: = ace-rdance with the landscaping tree
management option.

®  Restore the gardens and landscaping according to historic descriptions and accounts of
the officers’ club, replacing senescent trees with the same species and in the historic
locations consistent with other historic landscape guidelines.

Natural Resource Inventory ond Vegetation Management Options Chapter 5. Forest Management Options
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®  Continue to pollard sycamores.

Special Management Area 18: Fort Point Entrance
Location. The area includes stands between Battery East and Long Avenue.

Management Area Goals. Restore the historic forest, including seaward views from the
battery, nonforest serpentine habitat, and the historic stands along Andrews Road.

Management Area Guidelines. The following guidelines should guide all treatment
actions:

B Remove the nonhistoric forest and invasive vegetation along Battery East and between
the battery and Lincoln Boulevard.

B Retain the historic forest row trees along Andrews Road using intensive management.
Rerlant when necessary using the same species in rows, similar to the present pattern.

B Retain the historic apple and pepper trees within the stand that surround the former
DeRussy House.

m  Remove volunteer trees along Long Avenue and Lincoln Boulevard to restore the
historic stand to its original extent.
Special Management Area 19: Toll Plaza

Location. The management area includes isolated trees and stands near the Golden Gate
Bridge toll plaza and maintenance yard.

Management Area Goals. Provide visual screening of the highway, toll plaza, bridge
maintenance area, and visitor structures and enhance vistas from the viewing area.

Management Area Guidelines. The following guidelines should guide all treatment
actions:

® Treat hazard trees fhat pose a danger to life or property as described in a hazard tree
management plan.

® Maintain visual screening of the highway, structures, and maintenance yard in
accordance with the landscaping screening treatment while replacing decadent screening
trees with Monterey cypress.

Nuatural Resource Inventory and Vegetationt Management Gptions Chapter 5. Forest Management Options
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B Research the historic conditions of the site to design plantings consistent with the
historic character.
Special Management Area 20: Main Post, Crissy Field, Residences
Location. This is the largest special management area, and it encompasses much of the most
developed portions of the Presidio, principally in the northeastern portion (the Main Post, the
Letterman Complex, the officer family housing south of Lombard Sireet, and Crissy Field). The
area’s vegetation is almost all landscaping.

Management Area Goals. Maintain landscaping and heritage trees.

Management Area Guidelines. The following guidelines should guide all treatment
actions:

B Treat hazard trees that pose a danger to life or property according to a hazard tree
management plan.

®  Maintain landscaping and individual heritage trees.
m  Modify general management as needed to accommodate plans adopted for Crissy Field
habitat restoration.
Special Management Area 21: Generals’ Quarters
Location. The area includes generals’ housing at Muir Loop, Wright Loop, and Todd Street.
Management Area Goals. Maintain and enhance landscaping.

Management Area Guidelines. The following guidelines should guide all treatrnent
actions:

m Treat hazard trees that pose a danger to life or property according to a hazard tree
management plan.

® Maintain landscaping and individual heritage trees.

Special Management Area 22: Cavalry Stables

Location. This management area includes areas upslope of the Cavalry Stables and adjacent
to the religious activities center,

Natural Resource Inventory and Vegetaiion Management Options Chapter 5. Forest Management Opdions
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Management Area Goals. Maintain the historic forest, protect historic vistas, preserve
remnant natural dune scrub and riparian areas, and protect historic structures.

Management Area Guidelines. The following guidelines should guide all treatment
actions:

®m  Employ intensive management to preserve and regenerate the historic forest.
®  Remove non-native vegetation from the stands.

®  Treat hazard trees that pose a danger to life or historic structures according to a hazard
tree management plan.

B Maintain the historic forest that connects the former barracks and the Cavalry Stables.

Special Management Area 23: Housing Areas

Location. This management area includes the East, Compton Road, Hitchcock Street, and
Infantry Terrace housing areas.

Management Area Goals. Maintain landscaping and visual screening vatues and eliminate
safety hazards. Restore the native riparian corridor from El Polin Spring.

Management Area Guidelines. The following guidelines should guide all treatment
actions:

®  Employ landscaping treatment to preserve screening of housing from view from other
areas.

B Treat hazard trees that pose a danger to life or property according to a hazard tree
management plan.

®  In the East Housing area, restore the native riparian forest along El Polin Spring and the

natural drainages leading into Tennessee Hollow after the removal of 20 nonhistoric
buildings. (See also Special Management Area 11, Tennessee Hollow.)

Special Management Area 24: Fort Scott

Location. The Fort Scott area includes all landscape trees surrounding the parade ground
and barracks of Fort Scott. |

Natural Respurce Inventory and Vegetation Management Options Chapter 5. Forest Management Options
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Management Area Goals. Maintain the landscape trees to enhance the visual appearance
of the area for future uses.

Management Area Guidelines. The following guidelines should guide all treatment
actions:

B Maintain the trees in accordance with the landscape maintenance option.
m  Treat hazard trees that pose a danger to life or property according to a hazard tree
management plan. o
Special Management Area 25: Cemetery Fringe

Location. The stands in this area border and extend south of the National Cemetery and are
part of an extensive forested area near the center of the Presidio.

Management Area Goals. Sustain historic rows of trees framing the cemetery, prevent
damage to the cemetery, minimize leaf fall onto the cemetery, and encourage naturalization of more
distant areas to enhance wildlife value.

Management Area Guidelines. The following guidelines should guide all treatment
actions:

®m  Along the cemetery borders, employ intensive management to maintain a continuous
forest cover that provides a continual, even framing of the cemetery.

¥ Develop a gradation in tree height, with increasing height away from the cemetery, and
consider coppicing the eucalyptus nearest the cemetery where large trees stand behind
them. Reduce the height of trees framing the cemetery to prevent debris from damaging
the cemetery and to minimize litter fall.

B Treat hazard trees on a high-priority basis.

® In areas beyond the cemetery vicinity, employ nonintensive management to increase
wildlife value.

m  Eliminate severe gully erosion southwest of the cemetery (see Appendix K, “Soil
“ite Inventory™).

Special Management Area 26: Crissy Field Flight Path

Location. The area is located west of Crissy Field.

Naturel Resource Inventory and Vegetation Management Options Chapter 5. Forest Management Oprions
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Management Area Goals. Restore the original Crissy Field flight path by reducing the
eucalyptus stand to the historic forest extent, and restore native plant communities on the serpentine
outcrop.

Management Area Guidelines. The following guidelines should guide all treatment
actions:

® Remove the expanded portion of the naturalized stand and manage the remmnant
intensively.

m  Replace cut forest with native plant communities.

Special Management Area 27: Crissy Field Avenue

Location. This area encompasses the Monterey pine and Monterey cypress stand above
Crissy Field Avenue.

Management Area Goals. Restore the views and native vegetation in this area.

Management Area Guidelines. The following guidelines should guide all treatment
actions:

M Maintain the existing trees using sanitation cutting.

®  Gradually change to nonintensive management. Introduce’coast live oaks into the stand.

Special Management Area 28: Batteries

Location. The batteries in this management area are McKinnon-Stotsenberg, Howe-Wagner,
Godfrey, Boutelle, Marcus Miller, Cranston, Lancaster, East, Dynamite, Safford, Sherwood, and
Blaney.

Management Area Goals. Preserve historic coastal battery structures and restore seaward
Views.

Mapagement Area Guidelines. The following guidelines shoild guide all treatment
actions:

m Remove nonhistoric trees and shrubs from the structures.

@ Remove nonhistoric trees that obscure seaward vistas from the structures. Further study
may be required to determine historic vistas from each battery.

Natural Resource Inventory and Vegetation Management Options Chapter 5. Forest Monagement Options
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m  Replace removed trees with native plant communities or landscaping shrubs and
groundcover to prevent erosion.

B Preserve and regenerate historic forest stands with intensive management.
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Chapter 6. Vegetation Management Treatments and
Practices

INTRODUCTION

This chapter describes various vegetation management treatments and practices needed to
carry out the forest management options described in Chapter 5. Treatments and practices are
vegetation manipulation and resource protection measures and encompass:

® forest removal,
® protection and management of native vegetation,
®  forest maintenance and regeneration:
- intensive management and replacement of continuous forest cover,
- nonintensive management, and replace of naturalizing forest,
tree removal treatments,
landscaping maintenance and hazard tree management,
planting and reforestation,
vegetation maintenance,
erosion control,
fire protection,
woody debris disposal, and
. cultural resource protection.

This chapter is supplemented by Appendix M, “Forest Management Activity Calendar and
Equipment”.

Vegetation management action should be preceded by preparation of annual action plans.
These action plans, in brief, should indicate how the following treatments will be implemented at
each work site. On-the-ground situations warranting deviation from prescribed actions should be
noted and reasons recorded. These annual plans should always be based on remapping of treatment-
area stands to ensure appropriateness of treatment and provide an accurate record for later reference.
These annual records will provide a valuable legacy to forest managers in future decades.
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FOREST REMOVAL

Purpose

Forest removal involves removing non-native, nonhistoric forest stands following stand
damage and replacing them with native vegetation communities or, in a few cases, landscaping.

Before consideration of the following information, special management area options should
be reviewed to verify that stands proposed for removal are intended not to be retained for visual
screening or other purposes.

Protecting Wildlife and Wildlife Habitat Value

According to NPS policies, forest removal activities should not be conducted during the
breeding season for most bird species (i.e., March 15-July 15), in compliance with the Migratory
Bird Treaty Act.

Each proposed work site should be evaluated by contacting NPS wildlife biologists to
confirm current wildlife status and verify the accuracy of habitat information contained in this plan
germane to the decision matrices (Figure 5-1). These inquiries should be made in four areas, as
described below.

Nesting Raptors

In April and May, the presence of nesting raptors at known or suspected nest sites identified
in this plan or noted by park staff or visitors should be determined. Records for previous years
should also be consulted. A located nest that has been used within the past 3 years should be
considered potentially active.

A tree retention zone with a radius of 100 feet should be enforced around each active or
potentially active nest site. During nesting periods, no trees should be cut within 300 feet of a nest.
Other Critical Habitat Elements for Special-Status Species

NPS biologists should be consulted to determine if other forest components have been found

to be critical habitat of any special-status species, and appropriate avoidance measures should be
taken.

Natural Resource Inventory and Vegetation Management Options Chapter 6. Vegetation Management Treatments and Practices
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General Wildlife Habitat Value

In conjunction with stand remapping, the relative wildlife habitat value of stands proposed
for removal should be verified. Key habitat qualities shown in Table L-4 of Appendix L should be
reviewed, and the value conclusions shown in Figure 3-10 should be confirmed. A stand that has
high wildlife value should be retained unless native oak or serpentine habitats can replace it,
according to the prehistoric vegetation pattern shown in Figure 2-1.

Native Habitat Restoration Potential

In addition to determining retention or removal of stands with high value for wildlife using
replacement habitat type data shown in Figure 2-1, feasibility of native habitat restoration should be
determined. This is a subjective judgment based on size, configuration, accessibility, and potential
for control of foot traffic at the potential restoration site. If a site is contiguous with a native
vegetation community, restoration should usually be found to be appropriate. If not, a determination
must be made on whether an isolated native plant community at the site could be established
successfully. If not, the stand removal site should be committed to landscaping grasses or shrubs.

Protecting Native Vegetation during Stand Removals

During stand removal operations, measures should be taken to protect native vegetation,
particularly special-status plant populations. Appendix H, “Concepts for Restoration of Native
Habitats at Forest Removal Sites on the Presidio of San Francisco™, contains guidance for conserving
existing native plant and soil resources within forest stands proposed for removal. Measures
described in Appendix H and the measures that follow should be implemented during forest removal
to prevent adverse effects on native vegetation:

®  Salvage native plants from the forest understory before forest removal activities begin.
This plant material should be moved to the native plant nursery or installed directly into
restoration sites. Native plant salvage and the native plant nursery are described in
Appendix H.

B Train tree removal crews to recognize native vegetation and educate them on the
importance of avoiding native vegetation and rare plant species.

®m  Limit forest removal work areas to the forest stand and sursonewling develored areas.
Stands of native vegetation should not be included in work =rews. o lvrest removal
activities, materials storage, or debris dumping should occur in stands of native
vegetation. Install temporary construction fences between forest removal sites and
adjacent native vegetation. Post temporary signs if needed.

Natural Resource Inventory and Vegetation Managemsnt Options Chapter 6. Vegetation Management Treatments and Practices
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®  Fell trees within the forest stand. Boles and limbs should not be allowed to fall on
adjacent native vegetation.

®  Monitor the activities of tree removal crews. The Presidio forester should be present

during forest removal to monitor tree removal near native vegetation and redirect
removal crews if necessary.

m  Follow the erosion control measures described in the “Erosion Control” section of this

chapter to avoid the indirect impacts of soil erosion and sediment deposition on native
vegetation.

Removing Trees, Slash, and Stumps

All tree boles and chipped slash must be removed from native plant restoration sites. Boles
should be taken to a Presidio log storage yard or trucked out of the park (see “Woody Debris
Disposal” in this chapter and Chapter 7, “Recovery and Use of Wood Resources™). Chipped slash
should not be used at native plant restoration sites; it can be stockpiled or used immediately in forest
regeneration or reestablishment sites. (See “Camrying Out Tree Removal” in this chapter for further

discussion.)
Stumps on dune soils can be removed, but those on other soil types should be left in place

to avoid soil compaction; however, they can be ground. All stumps should be cut flush to the

ground. Sprouts of eucalyptus, acacia, and redwood should be treated with herbicides. See
Appendix H.

Restoring Native Vegetation

Options for restoring native vegetation in place of the removed historic forest are described
in Appendix H. Those options include:

B general restoration concepts and methods, including site preparation, planting, irrigation,
and weed control;

W restoration methods by habitat type; and
B restoration recommendations for particular stnmd- esaoval sitos.

These treatment options should be implemented. A restération plan reflecting these guidelines
should be prepared for each site during the season before the anticipated work begins.
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PROTECTION AND MANAGEMENT OF
NATIVE VEGETATION

Purpose

The purpose of protecting and enhancing native vegetation is to ensure the persistence of
locally rare native habitats.

Primary Approaches

Management should involve three primary actions: preventing damage to native vegetation
from human activities, reducing competition from introduced invasive species, and expanding
habitats of specific communities and populations of specific species.

Damage prevention measures should include the following:

®  posting interpretive signs to describe the communities present and explain the need for
protection,

® eliminating vehicle access where evidence of past intrusion is apparent,

m  installing designated walkways or fencing where pedestrian traffic is degrading
vegetation, and :

B preventing runoff from offsite areas from: draining through these sites.
Invasive vegetation should be controlled by:

m cutting back invading tree stands to their historic boundaries or pruning low branches
on trees adjacent to native plant communities, which generally require full sunlight, and

®m  grubbing out invasive species repeatedly when volunteers can be assembled.
Practices for Protection and Enhancement

Two appendices of this plan provide detailed guidance for management of native plant
communities. In Appendix H, the section “General Restoration Concepts and Methods - Aggressive
Weeds” describes general control measures for invasive vegetation. Appendix I, “Rare Plant
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Enhancement Recommendations”, describes species-specific enhancement measures that address
damage prevention, weed control, and population expansion. The preceding section, “Forest
Removal”, provides direction for expansion of native communities.

FOREST MAINTENANCE AND REGENERATION

In Chapter 5, portions of the Presidio forest recommended to be maintained and regenerated
when needed were allocated to one of the two options described below.

Intensive Management

Purpose

The purpose of this treatment option is to maintain certain historic forest stands as long as
possible and then to regenerate them after stand damage in a way that will replicate, as nearly as
possible, their historic character. For areas where the historical forest borders landscaped areas, the
Presidio forester and historical landscape architect should collaborate to delineate appropriate
treatments, based on the following guidelines.

Near-Term Management - Sanitation Cuttings

The process of extending the life of these 100-year-old stands as they approach and undergo
senescence will require constant, careful monitoring and prompt removal of diseased, insect-infested,
or severely damaged trees. This care may require frequent reentry into some stands to remove the
dead, damaged, diseased, or infested trees or portions of trees and prevent the spread of pests or
pathogens. Chapter 3 and Appendices B, F, and G provide information about forest pathogens and

hazard tree removal, cabling, and pruning, upon which the following sanitation cutting options are
based.

Other techniques to improve the vigor of late-maturity stands are available and should be
considered in particular years or locations. These treatments should be performed on an
experimental basis, requiring that careful observations be made and recorded of conditions before
and after the treatments. During drought periods, these stands should bé watered deeply in the
spring, especially those in relatively high topographic position. Care should be taken during
watering to prevent soil from washing downslope. Where soil compaction is evident from past fand
use, soil tilling may be beneficial to increase gas exchange in the soil surface horizon. Where soil

chemistry testing shows a lack of essential nutrients or very low pH in these low-vigor stands,
fertilizers or lime should be applied.

Natural Resource nventory and Vegetation Management Options Chapter 6. Vegetation Management Treatments and Practices
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The historic stands should be protected from human damage by excluding vehicle access,
even by maintenance crews; establishing designated footpaths; and discouraging offpath walking
by erecting barriers or posting interpretive signs at points of likely pedestrian entrance.

Regeneration Threshold

Many of the low-vigor stands can be expected to survive with this additional care through
2010, but their persistence in decades beyond is doubtful.

Sanitation cutting and substrate manipulation should continue until an adopted threshold of
tree loss is exceeded. An appropriate threshold may be when 40% of the trees that were present
during the 1984 inventory have died or been removed. Thus, when more than 40% of the trees in
a stand or other visually distinct area have died or been removed, regeneration would begin.

An alternative threshold criterion is basal area of remaining trees. (Basal area is the
aggregate cross-sectional surface area of the boles of all trees in a stand, measured 4.5 feet above the
ground.) Once the density of trees in a stand falls below an average basal area of 100 square feet per
acre, the stand could be considered in need of regeneration.

Regeneration Cutting

Once the established threshold of tree loss within a stand has been exceeded, regeneration
should be initiated. Regeneration involves clearing small areas of the remaining decadent trees in
and adjacent to the areas in which regeneration has been lost. Openings should be limited in size
and dispersed to avoid windthrow, maintain windbreak function, and limit visual impact. They
must, however, be at least large enough to allow adequate light to reach the ground for vigorous
seedling growth. Openings should therefore be about 0.3-0.5 acre.

Configuring Openings. The configuration of a regeneration cut area depends on the
configuration of the area in which vegetation has been lost, but also on plant physiological
requirements, wind conditions, historic planting patterns, and potential visual impacts.

Openings that allow sufficient light to reach the ground for vigorous seedling growth
typically should have a north-south dimension of at least twice the height of the adjacent canopy
along the southerm, southwestern, or southeastern edge of the proposed cutting area. For example,
where the height of trees in the adjoining manmwe forest is approximately 75 feet, a typical height at
the Presidio, an opening should vz 2ot § 50 fest vide, or about 0.5 acre in size if square.

Wind can damage exposed, mature trees at the edges of openings where an open corridor,
such as a road, allows funneling of wind through the site. Wind can also affect the survival of young
trees in areas where an opening is large enough to allow concentrated airflow at ground level. The
direction of the prevailing wind at the Presidio, from the southwest, dictates that openings should
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not be created with the long dimension in the southwest-northeast direction. Ideally, the long
dimension should be perpendicular to the prevailing wind.

The smaller the clearings for reforestation purposes in visible locations, the fewer will be the
expressions of public concem toward tree cutting. This effect cannot be quantified, but this issue,
as well as the potential for windthrow, suggests that a maximum opening of 0.3-0.5 acre should be
used for regeneration cutting at the Presidio.

Infrastructure Considerations. Access routes for tree cutting and removal equipment need
to be identified. Existing power, telephone, and water lines and other utilities must be avoided
during regeneration cutting. Surfaced roads not designed for use by heavy equipment may need to
be repaired after regeneration operations are finished.

Debris Disposal

Treating woody debris is the most expensive and time-consuming operation in preparing a
regeneration site. Small limbs and branches should be chipped onsite and broadcast as mulch, Large
stems should usually be moved offsite; see the “Woody Debris Disposal” section in this chapter and
Chapter 7, “Recovery and Use of Wood Resources.”

Regeneration Planting

General. Historic forest regeneration should generally involve reforestation with the species
that composed the historic forest. These are the species that were originally planted according to the
U.S. Army landscape plan and that proved able to adapt to conditions at the Presidio. These species
are usually the species removed in the regeneration cutting described above. If removed species are
suspected of having been established after the 1930s, historic documents and maps described in
Chapter 2 should be consulted for indications of original species. As noted, however, only species
that have survived well at the Presidio should be planted.

Historic forest regeneration also should involve replication of the original pattern and density
of trees. In some stands, planting patterns were uniform, and such patterns should be maintained
during replanting. If the spacing of a stand to be regenerated was irregular, trees should be replanted
at varying intervals averaging 10 feet on center, for a density of about 430 trees per acre for all
species. If some substrate types or exposures prove difficult to reforest, planting densities should
be increased for subserurnt regeneration projects with similar conditions. "

Refer to “Planting and lKeforestation” and “Reforestation Maintenance” below for
descriptions of suitable reforestation practices. :
I

Eucalyptus. In a few cases, eucalyptus stands may require regeneration, although relatively
few eucalyptus stands exhibit low vigor. Because eucalyptus usually sprouts vigorously from its

Natural Resource Inventory andeegemion Management Options Chapter 6. Vegetation Management Treatments and Practices
Presidio gf San Framcisco November 1997

6-8

aa B =

=S 5 N 6



[

)

roots when cut, sprouts can often be selectively controlled to replace the trees removed from the
original sites. However, 100-year-old root systems make up the originally planted trees. A certified
arborist should be consulted on a stand-by-stand basis to examine root crowns and determine
whether replanting or sprout management should be used to regenerate historic eucalyptus stands.
Stumps should be cut at ground level to ensure that sprouts are well anchored to root systems.

If sprout management is used, sprouts will need to be pruned at least annually, with the most
vigorous growth gradually selected and less vigorous competitors eliminated until a single new tree
is established. More than one sprout should initially be nurtured, preferably on opposite sides of the
cut stump, until the emerging canopies of sprouts begin to compete for sunlight.

In no case should herbicides be used to suppress unwanted sprouts. Although glyphosate
should be used for sprout suppression in forest removal sites (see “Forest Removal” above), this
herbicide translocates and will attack the root tissue. All sprouts not retained will require hand
pruning.

Gateway Plantings. When the historic gateway plantings deteriorate substantially and
require regeneration, a site-specific plan that appropriately replicates the historic plantings should
be prepared by a landscape architect.

Nonintensive Management

Purpose

The purpose of this option is to perpetuate indefinitely certain forest stands in a manner
that will promote naturalization of planted forest species, enhance wildlife values, and reduce
regeneration and maintenance costs. Although increased structural and species diversity are goals
of this management treatment, the retention of historic species as dominants in the historic forest
stands is an essential objective.

Nature of Treated Stands

This option could apply to certain historic stands identified in special management area
goals and to certain nonhistoric stands retained for wildlife values, as described in Chapter 5.
They comprise about 63 acres of eucalyptus stands and 44 acres of Monterey pine and cypress
stands (28 acres of mixed pine-cypress stands, 11 acres of cypress stands, and 5 acres of
stands) (Table 6-1).

Most of the eucalyptus stands have moderate to high vigor, although 5 acres of low-vigor
stands are included. The vigor of the pine and cypress stands varies, but the largest stand is 20.5
acres of mixed pine-cypress with Jow vigor. All of the eucalyptus stands exhibit some natural
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regeneration, usually extensive. The pine and cypress stands, on the other hand, commonly show

no regeneration, although some of the cypress and mixed pine-cypress stands contain a substantial
number of seedlings and saplings.

Adaptive Management

Although all forest management must be adaptive, this option should be considered as an
exercise in adaptive management, requiring a more experimental approach than the more intensive
management options discussed above. Application of this option should be preceded by evaluative
design and followed by monitoring to provide feedback for appropriate management changes.

Major Issues. Two important issues attend the use of this option: how Monterey pine
and cypress stands can be encouraged to naturalize successfully at the Presidio or be regenerated
through low-cost approaches, and how fire risk can be adequately managed at a reduced level of
maintenance. This option assumes that prescribed fire will not be used at the Presidio to
encourage pine and cypress regeneration or to reduce fuel loads because of high risks associated
with potential loss of control.

Evaluating Regeneration Factors. As described in Chapter 3, several factors appear to
affect the regeneration of Monterey pine and cypress at the Presidio, which has generally been
limited. In contrast, eucalyptus has demonstrated a propensity for naturalizing in 2 wide variety
of habitats. The importance of various possible factors limiting pine and cypress regeneration is
based on impressions of several observers and has not been evaluated systematically.

Key factors in pine and cypress regeneration appear to be the presence of both stand
canopy openings to admit light and mature trees to generate fog-drip precipitation. Factors that
seem to contribute to regeneration are thickness of the forest litter layer and degree of competition
from annual grasses. Several other factors that may affect regeneration but are of unknown
significance are soil factors (e.g., type, depth, pH, temperature, presence of soil mycorrhizal
associations, and allelopathy under eucalyptus stands), rate of cone opening and seed release, seed
dispersal by animal activity, seed herbivory, slope aspect, and proximity to the coastline.
Activities undertaken according to this option should be designed and monitored to allow a
systematic assessment of the actual importance of these factors for regeneration of pine and
cypress at the Presidio.

Use of Volunteers. Implementation of this option would allow for substantial use of NPS
volunteers. The low-maintenance approach requires some labor-intensive efforts requicing only
brief training, for which volunteers are well suited. The experimental nature of s~ o2 i i-e
actions under this option calls for monitoring, a task suited to trained volunteers. volunie:s

should favor this option because of the unique challenges and opportunities it presents.
i
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Sanitation Cuttings

Unlike more intensive forest management options, tree-removal operations should be
minimized as a part of the low-maintenance requirement of this approach. Thus, sanitation
cuttings and tree removal should be used only if one of the major emerging pathological threats
to the Presidio’s trees (described in Chapter 3) materializes. In the absence of such an outbreak,
tree removal should be limited to protection of visitor safety. In general, senescent and dead trees
should be retained, and trees that are cut or allowed to fail should be left to decompose onsite.

Eucalyptus Management

The Presidio’s eucalyptus stands have a strong tendency to naturalize, often expanding into
adjacent native plant habitats. Relatively little effort will be needed to promote eucalyptus
regeneration, and management efforts should focus on containment and increasing structural and
species diversity.

Containment. Eucalyptus should be constrained from expanding beyond current stand
boundaries through eradication of volunteer seedlings and saplings. Stems should be cut at least
annually and painted with glyphosate to prevent sprouting.

Increasing Structural Diversity. Where stands are even aged, a diversity of age classes
can be developed through felling of small groups of trees. A young age-class group would
develop through stump sprouting. This treatrnent should be applied only where branches and
foliage can be chipped and disposed of onsite. Eucalyptus boles can be left onsite or removed and
sold if such efforts are cost effective.

Increasing Species Diversity. Eucalyptus stands tend to be monotypic, excluding other
species. This situation cannot be changed without intensive management. However, in a few
stands where other tree species are present in the understory (e.g., acacia, Monterey pine, and
Monterey cypress), openings in the eucalyptus canopy could be made or enlarged through cutting
of individual trees, taking care not to fell trees on the desirable understory vegetation. Branches
and foliage should be chipped and disposed of among the remaining eucalyptus. This practice
should be pursued only where stand conditions are optimurm.

Monterey Cypress and Monterey Pine Management

In the absence of fire, the Presidio’s Monter¢ stands have little tendency
to naturalize. Relatively large effort will be i ) e their regeneration, and
management efforts should focus on both natural and low-cost artificial regeneration.

Enhancing Natural Regeneration. Natural regeneration should be encouraged as much
as possible under this option. To this end, the forest floor should not be mowed within allocated
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stands, and Iarge woody debris should not be removed (see “Fuel and Fire-Start Management”
below).

A program of regular regeneration maintenance should be established, involving annual
inspection and maintenance of individual seedlings and saplings that have established naturally.
Annual grasses and other weeds should be removed, perennial weeds should be treated with
glyphosate, and the soil surface should be mulched within 2-3 feet of each seedling or sapling.
Shrubs and midstory and overstory branches of mature trees should be trimmed, where this can
be accomplished easily, to promote fuller penetration of sunlight to target plants. In general,
stand decadence should be relied upon, rather than cutting of mature trees, to provide canopy
openings.

Plantings. A regular winter planting program should be established for pine and cypress
seedlings within stands showing little or no regeneration. Planting sites should be selected by the
implementing forester or trained staff and marked for planting crews. Planting sites should be
located systematically to test the validity of present impressions of regeneration success factors.

Based on observations described previously, planting sites should initially be selected at
the dripline of mature trees where canopy openings are present. The basic strategy is to select
sites where existing vegetation, aspect, and topography combine to cause the collection and
retention of soil moisture during the rainless but foggy growing season (irrigation will not be
provided). Openings created by the loss of mature individuals should be given emphasis as
planting sites, but stand decadence, rather than tree cutting, should be relied upon to provide
canopy openings. Planting rates should be relatively high.

Before planting, forest litter, annual grasses, and other weeds should be removed;
perennial weeds should be treated with glyphosate; and the soil surface should be mulched 1-3
inches deep and within 2-3 feet of each planting location with chips from other stands. Seedlings
should be planted as described below under “Planting and Reforestation”. Seedlings should be
watered upon planting, although planting should occur when soils are already moist.

Seedings. In conjunction with the annual planting program, salvaged seed can be sowed.
An ongoing cone salvage and storage program should be established for this purpose. Unopened
cones can be heated to approximately 100°F, causing them to release seeds.

Maintaining Plantings. Because postplanting irrigation would be a major expense, it
should not be employed under this treatment option. Other care should be given, however, as
prescribed above under “Monterev Cyprass and Monterey Pine Management—Enhancing Natural
Regeneration”.

Increasing Species Diversity. Historic stands should generally be planted using the
historic species in their relative historic abundances. Species diversity should be increased,
however, by using mixed pinecypress plantings in pure pine or cypress stands, as well as an
occasional group of coast live oak.

Natural Resource Inventory and Vegetation Management Options Chapter 6. Vegeration Management Trearments and Practices
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Fuel and Fire-Start Management

The primary approach to fuel management in stands allocated to this option is to isolate
them from structures, other improvements, and other stands through development and maintenance
of fuelbreaks. For larger stands, a network of interior fuelbreaks may also be developed.
Fuelbreaks should comprise gaps in tree canopies, mowing of apnual grasses or other.
groundcover, and removal of woody debris. Fuelbreak widths should vary on a site-specific basis
to take advantage of roads and other nonforest areas. The fuelbreaks should be planned to slow
the spread of fire beyond the ignited stand.

The second approach to fuel management is to eliminate fuel ladders within stands where
this is consistent with regeneration efforts described above. These stands should be treated
annually to reduce fuel connections between the forest floor and canopy, using manual removal
and mamual or small power-tool cutting. In particular, litter and vines that are draped on. shrubs
and understory trees or low limbs of larger trees should be eliminated. Where trees have fallen,
limbs and foliage projecting into or near the adjacent canopy should be cut and felled to lie as
close to the ground as possible. Areas within about 15 feet of fuelbreaks should be given most
emphasis.

Fire-start management of stands allocated to this option should entail minimizing trails and
inducements to human access in general. The use of public notification or further access
restrictions based on a daily burning index (measuring fire hazard condition) should also be
considered.

Fire management related to forest stands in general is discussed below under “Fire
Protection”.
Wildlife Habitat Development

Stands allocated to this option should be considered for wildlife habitat enhancement
projects, as long as historic tree species retain dominance in historic forest stands. Examples of
compatible projects include the following:

B development of coast live oak groves to increase insect production and

B development of moist herbaceous layers, blackberry thickets, or fern populations,

using artificial or natural water sources, to increase rodent populations to support
raptor nesting and foraging.

Natural Resource Inventory and Vegetation Managemera Opitions 6lapter 6. Vegeration Management Treatments and Practices
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CARRYING OUT TREE REMOVAL

All tree removal operations at the Presidio should be planned to avoid disturbance to
breeding birds. Tree removal should be prohibited from March 15 through July 15 annually.
Individual trees may be cut during this period if surveys for breeding birds in the vicinity are
performed first and no adverse effect on breeding birds is anticipated.

In addition to the biological and sociological considerations in an urban environment, many
obstacles may hinder the removal of large trees. Improvements and surrounding vegetation should
be protected from damage during removal operations. Locations of structures (e.g., fences,
buildings, and parking lots), overhead or underground utilities, usable access routes, erodible soils,
and hazardous trees on the site must be determined. Depending on the problem, appropriate
personnel (e.g., plumbers, iron workers, and masons) should be contacted to perform required site
preparation work. Specialized laborers, such as heavy equipment operators, truck drivers, and
skilled arboricultural or silvicultural crews, should be contacted and specific equipment assembled.

Tree cutting is dangerous, and every site presents unique hazards. All employees should be
made aware of site-specific hazards. Plans for the safety of passersby should be developed and
implemented as well.

Members of the public can disrupt and delay a project if they are not given adequate, reliable,
and prompt information about the work. On highly visible projects, or where the potential exists for
public opposition, the work crews and the NPS public relations officer should be informed about the
reforestation plan. Neighborhood associations should be notified before tree removal operations are
conducted adjacent to homes or roadways.

Because every site is unique, cutting procedures must be developed on a case-by-case basis.
Emergency actions for dealing with unexpected events should be considered. In general, access must
be developed, brush cleared, trees removed, woody debris treated, and the area cleaned up and
prepared for replanting. '

Regeneration sites cannot be replanted until winter. This requires that each site be protected
in the interim from unauthorized uses such as auxiliary parking, picnicking, and off-road driving
because, once established, these uses often continue after the site is planted. Protection of sites needs
to continue until the forest is reestablished and risk to seedlings and saplings from recreational use
is eliminated.

Natural Resource Inventory and Vegetation Managemers Options CT:_Fprer 6. Vegetation Maragement Treatmenss and Practices
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LANDSCAPING MAINTENANCE AND
HAZARD TREE MANAGEMENT

Landscaping trees are those that do not occur in forest stands but stand alone or in small
groups near buildings, within parks and recreation areas, and along roads and parking areas.
Accordingly, these trees have relatively high aesthetic value. These trees also present the greatest
threat of injury to people or damage to property because they are in high-use areas. Many of the
landscaping trees at the Presidio are senescent and are at increasing risk of failing structurally.

For several special management areas, the present landscaping values should be perpetuated
through replacement cuttings, replanting, and coppicing or sprout management. Many landscaping
trees are rated as potentially hazardous (see Chapter 3), and treatment is needed to provide safe
conditions for users of the park.

General Landscaping Maintenance

General landscaping maintenance includes groundcover maintenance, debris and fuel
removal or treatment, and tree and shrub maintenance. In general landscaping areas, these activities
should continue.

All tree maintenance should be directed by the implementing forester or a certified arborist
hired for this purpose. Many of the landscaping trees on the Presidio have been or will be
inventoried under the hazard tree management program described below. Landscaping trees should
be pruned on a regular basis. Pruning practices and other treatments for hazard trees, and
landscaping trees in general, are described in Appendix B, especially Appendix 4, “Specifications
for Tree Work™. All tree treatments should be recorded in the hazard tree inventory. In the event
of future litigation for personal injury or property damage, these records can help document
reasonable and prudent maintenance of the Presidio’s landscaping.

Two changes should be made to past landscaping maintenance practices at the Presidio:

8 ivy and other groundcovers should be removed on and within 3 feet of landscaping trees,
and these areas should not be watered frequently; and

B trees should be irrigated less frequently than in the past, using more water during each
eaplieaten.

Specific actions must be consistent with the Standards for the Treatment of Historic Property
with Guidelines for the Treatment of Cultural Landscapes (Secretary of the Interior 1996); the
National Historic Landmark nomination; and other historic values. Landscaping trees and shrubs
that are not considered part of the historic forest, are not heritage trees, or are not historically
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significant can be replaced in kind or with other species. New species should be selected based on
their adaptation to the peninsula climate zone and the microclimate of the Presidio; tolerance for site-
specific moisture conditions; propensity for defects or disease; invasiveness in the Bay Area climate;

and aesthetic features, such as surrounding vegetation patterns, evergreen or deciduous habit, showy
fruit, showy flowers, or fall color.

In general, each landscaping tree removed should be replaced with another tree in the same
location. In selecting replacements, consideration should be given to ultimate tree height and canopy
spread in relation to buildings and other structures. Root morphology in relation to available rooting

space, resistance of buried and nearby surface improvements, and soil strength should also be
considered.

Shallow-rooted species such as Douglas-fir and Monterey cypress should not be planted in
cohesionless, sandy soils in locations with abundant moisture. Species likely to disrupt surface or
subsurface infrastructure, including acacia, Monterey pine, and eucalyptus, should generally not be
used outside of the historic forest (Figure 2-3). Black acacia (Acacia melanoxylon) and pink
ironbark (Eucalyptus sideroxylon) should be avoided wherever possible because of their

susceptibility to branch breakage and decay. A landscape architect should be consulted regarding
all landscaping replacement.

Maintaining Landscape Screens

Screen Functions

The functions of screens on the Presidio are to separate residential spaces from public use
and activity areas, obscure views of maintenance facilities, provide pleasing landscaping for users
of the park, and buffer areas from highway noise and glare. With regard to the latter, vegetation can
be effective in screening headlight glare, removing a major component of the invasiveness of nearby
highway travel. Potential reductions in noise levels afforded by vegetation alone, however, are
generally much more modest.

Screens may be categorized into two groups, visual and acoustic screens and golf course
screens. Visual and acoustic screening is provided with the use of low tree canopy and shrubs. Golf
course screens also demarcate the golf course and separate it from the built environment, as well as

protect people, vehicles, and buildings from damage by errant golf balls. Both types of screens often
!zo serve as windbreaks. ’

Regenerating Landscape Screens

The average vigor of trees in screening stands, especially the golf course screens, is better
than the average for the Presidio forest as a whole. Three approaches are available to regenerate
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screens: replacing shrubs and trees upon loss; underplanting older, low-vigor screens on a scheduled
basis; and coppicing trees that have lost their screening value because of upward growth.

Replacing upon Loss. In this approach, each screen shrub or tree that fails is replaced at the
next opportunity. Replacement shrubs and trees should generally be from liners or bare-root stock
for maximum growth rates and minimum cost. However, container stock may be used if immediate
screening 15 deemed necessary. As many as three replacements can be planted for each individual
plant lost. Replacement species should usually be the same as the lost species, unless several
individuals of the same species have been lost simultaneously and are determined not to be
historically significant. In this case, consideration should be given to replacing all individuals of that
species in the screening stand.

Underplanting. The long-term approach to screen regeneration is to underplant the existing
screens and remove the overmature screen trees when the understory is established. Bare-root
saj ‘ing stock should be used for underplanting. Two or three saplings should be planted for each
mature tree to be replaced, usually of the same species. Because screens are often narrow strips of
vegetation, light reaching these shrubs and trees usually will be sufficient for their growth. In cases
where light is insufficient, limited pruning of the existing screen should be done. Underplanting also
allows for experimentation with new screening species because failure of replacements to establish
does not lead to loss of the existing screening function.

Coppicing. In some cases, trees that originally served a visual and acoustic screening
function have grown to such a degree that their canopy is too high to be effective. Coppicing can
be used in some cases for low screen regeneration. This technique can be used on redwood, acacia,
and especially eucalyptus because these species sprout from cut stumps. After the mature trees are
removed, sprouts are selectively thinned to develop low, brushy growth. The process can be
repeated several times before root systems become senescent; four short-rotation generations of
eucalyptus can be grown from the original root system without deterioration. Stumps should be cut
at ground level to ensure that sprouts are well anchored to root systems. Coppicing and removing
sprouts, however, is labor intensive.

Priorities. Coppicing should be undertaken to restore selected screens as soon as possible.
A landscape architect should guide the selection of these projects. Underplanting should be
scheduled for low-vigor screens and the program should commence. Replacement plantings should
be ongoing, as individual trees are lost.

Identifying and Maintaining Heritage Trees -

A program to systematically identify and manage heritage trees at the Presidio has not been
established but should be considered. The purpose of such a program would be to identify
landscaping trees that should be maintained as long as possible and regenerated in kind when
mortality occurs. Otherwise, these trees would be subject to the other provisions of this section,
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which allow earlier removal and replacement with other species. Consideration should be given to
establishment of progeny before senescence or loss.

Identifying and Treating Hazard Trees

An inventory of the Presidio’s hazard trees according to NPS guidelines must be completed
and treatment actions scheduled and carried out.

Inventory

The Presidio hazard tree inventory (Appendix B), summarized in Chapter 3 under “Present
Forest Condition and Hazards”, was completed in 1995 and should be updated on a rotational basis

every 3 years. It should continue to be the mechanism for assessing tree hazards and arranging
treatment priorities.

Priority of Treatment

The hazard rating of each tree, as described in detail on pages 3-5 of Appendix B, is based
on a combination of tree defect and the duration of human exposure to the hazard. That rating
system is a standardized system used throughout the NPS western region {(Appendix B). At the
Presidio, ratings range from 2 to 7 and ratings of 4 or higher are considered potentially hazardous.
Trees rated 7 should be treated within 10 days. Trees rated 6 should be scheduled for treatment in
the next fiscal year. Trees rated 5 should be treated in the ensuing 4 fiscal years. Trees rated 4 or
below should be inspected annually and ratings confirmed or amended.

Treating Tree Hazards

Five methods of treating hazard trees are described in Appendix B, and the method applicable
to each hazard tree is identified:

pruning to clean,
pruning to thin,

thinning and cabling, W
removing tree, and
removing target.

These recommendations are based on current standards for arboricultural practice. Specifications
for these treatments are given in Appendix 4 of Appendix B.
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Pruning to Clean. This treatment is the removal of dead, dying, weak, diseased, and
rubbing branches from the crown.

Pruning to Thin. Crown thinning is the removal of live branches to reduce weight and
windsail. Trees adjacent to openings naturally have grown toward these spaces, developing lopsided
crowns. Pruning the heavier side of the crown redistributes a tree’s weight. The crown of a tree that
is subject to windsail and potential windthrow can be pruned by removing as many as every third
limb, allowing wind to pass more easily through the tree.

Thinning and Cabling. Cabling is recommended where the tree is considered important
enough to remain in the landscape and where cabling would reduce the hazard to an acceptable level
of risk. Cabling can extend the life and preserve the form of heritage trees for several years if the
cable system is inspected biannually and is maintained.

Removing Tree. Trees are recommended for removal when they are considered to be in
poor health or to have such poor structure that pruning would not alleviate further hazards. Boom
trucks are used to perform most pruning and tree removal work, but the tops of eucalyptus trees can
exceed the reach of the highest boom truck. Thus, climbers must be used, and two should be present
on the site at all times.

Removing Target. In some cases, targets can be removed easily to alleviate the hazard.
Play yards, picnic tables, bus stops, and benches can be relocated inexpensively. Temporary
buildings, utilities, and parking areas can also be moved if an adjacent heritage tree is rated as
hazardous.

PLANTING AND REFORESTATION

Planting and reforestation practices described in this section are manual tree-planting
methods to restock trees in the existing forest stands, create new stands, and replace landscaping
trees. Planting of native vegetation, including native woodland and forest, is described in Appendix
H. Forest or tree planting must be followed by planting maintenance, which is described in the
following section.

Preparing Soils
Erosion Control

Practices for erosion control are described in detail under “Erosion Control” below. Litter
layers and soil surface horizons should be disturbed as little as possible during regeneration cutting.
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Litter layers should be removed after forest removal where native vegetation will be established (see
Appendix H).

If they have not already been implemented, measures should be taken to reduce or eliminate
erosion at critical sites before planting begins (see Figure K-1 in Appendix X). These include
redirecting drainage, filling or repairing gullies, establishing some footpaths and abandoning others,
and applying clay and lime amendments to Sirdrak soils and tilling them into the topsoil to reduce
soil hydrophobicity and runoff from Sirdrak soils.

Soil Amendment

Soil Fertility. Soil fertility and productivity depend partially on geologic parent material and
soil type. Natural imbalances of nutrient in serpentine-derived soils will continue to restrict the
establishment or growth of many plant species. Sandy soils low in clay content have low cation

exchange capacity and low available nutrient capacity; growth rates will continue to be relatively
slow.

Organic matter content and nutrient cycling of decaying organic matter are the principal
sources of plant nutrients for the Presidio forest. Preventing loss of the litter layer and surface soil
horizon is the most effective means of maintaining soil fertility. The next generation of trees should
grow somewhat more quickly than the original forest because of a small improvement in water-
holding capacity and cation exchange.

Improving Soil Fertility. Soil pH should be measured at several locations in each planting
area. Maintaining a moderately acidic to neutral pH permits optimal availability of plant nutrients.
Lime may be used to change pH and should be applied for marked imbalances. A montmorillonitic
clay (not derived from serpentine soils) and/or organic matter could be applied to the sandy, Sirdrak
series soil to increase its water- and nutrient-holding capacities.

Slow-release fertilizer pellets (e.g., 6- to 9-month 14-14-14) should be placed near the bottom
of each tree-planting hole.

Mulching

Soil should be mulched from chips at the time of stand cutting, and mulching should be
maintained continuously if the supply of chips allows. Mxlch will reduce weed competition,
increase soil moisture levels, and inhibit soil erosion.

Forest litter in some stands can be used for muich, but at the Presidio only the eucalyptus
trees have produced much litter, and eucalyptus litter acts as a growth suppressant because of
allelopathy, inhibiting survival and growth for seedlings of other species.
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Wood chips in conjunction with weed cloth is the most desirable mulch to use for forest
regeneration purposes. Before wood chips are applied, groundcover at the planting site should be
turned into the soil. As a supplement to wood chips, permeable woven plastic sheets (3 feet by 3
feet) should be used for weed control at each planting site. The chips can be placed over the plastic
to reduce visibility and vandalism.

Selecting Planting Materials

Genetic Considerations

The genetic stocks of the Presidio’s historic forest are not local, but their origin has not been
researched. Whereas species that have successfully established are generally adapted to the
Pre.idio’s climate and soils, further adaptation through genetic change and natural szlection in the
naturally regenerating stands cannot yet be appreciable. Thus, the location of origin of Presidio
planting stock for non-native forests is not an issue in forest regeneration or establishment, and the
use of seed or stock from the present Presidio forest is not necessary. Trees with good genetic
characteristics, such as superior aesthetic form, excellent branching habit, and longevity, should be
selected as sources of planting materials.

Types of Planting Stock

The best seedling is the youngest nursery-grown tree that is practical to plant in an urban

area. Larger seedling sizes may be necessary in highly visible areas. Nursery stock comes in three
forms: bare-root stock, liner stock, and container stock.

Bare-Root Stock. One-year-old bare-root seedlings should be the basic stock used in
replanting the Presidio forest. This seedling stock is the same type used in the initial planting of the
Presidio forest. Bare-root stock seedlings generally perform better than other stock because root
growth has not been inhibited in the nursery.

Liner Stock. Liners are plastic sleeves that allow uninhibited downward growth of the
seedlings’ tap roots. They are used to root seeds, and the resulting seedlings are ready for planting
when they are only a few weeks old. Liner stock performs as well as bare-root stock but may cost
more. Liner stock should also be considered for widespread use at the Presidio.

Container Stock. < orixnix sinck i generally inferior to bare-root and liner stock because
root growth has been inhibied o2 some dag.ce. Although the planted stock is larger, performance
will be markedly inferior in comparison to that of the bare-root and liner stock. As such, container
stock should be used only where immediate replacement of high-visibility planted stock is needed.
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The most common container stock is the 1-gallon-container tree. By the time a tree has
reached this container size, it has usually been transplanted three times. In contrast, a 15-gallon-
container tree has a poor chance of growing into a strong, healthy tree. In larger container stock (i.e.,
15 gallons or larger), roots tend to encircle the root ball and girdle the tree later in life.

Condition of Planting Stock

Seedlings should be young, healthy, and vigorous. The initial cost of a seedling is small
compared to the cost of planting and maintenance. A seedling in poor condition will not become
a strong, healthy tree and should be discarded.

Trees purchased from a nursery or grown in-house should be personally selected by the
implementing forester. Representative trees of the potential planting stock should be inspected to

determine the extent of their roots, their root-to-shoot ratio, evidence of stem and foliage diseases,
and their overall development.

Planting

Planting should be done generally in December, January, and February. A yearly calendar
describing seasonal activities, including planting, is provided in Appendix M, “Forest Management
Activity Calendar and Equipment”. Planting should be directed by experienced planters under the
supervision of the Presidio forester. Volunteer trainees should be used. Techniques for these
planting steps are described below; further information on planting, especially landscaping trees, is
given in leaflets published by the University of California, Division of Agricultural Sciences.

Preplanting Care

Trees should be brought to the planting site carefully to minimize stress. They should not
be exposed to severe wind or excessive heat, as in an open vehicle.

‘When bare-root seedlings are moved from the nursery, they should be planted as soon as
possible, at least within 48 hours. Containerized seedlings allow much more flexibility in planting
timing but present a greater transport problem (200 containerized trees versus 10,000 bare-root trees
per truck lozad). Containerized stock should be handled by the container, rather than by the stem,
because =g ris b s io? red by the weight of the root ball.

Bare-root trees should be planted immediately after they are removed from the nursery. If
they cannot be planted immediately, interim steps should be taken, such as placing the seedlings’
roots into a moist medium (heeling-in) or putting them in cold storage. During storage, the roots
should be covered at all times and growth should be prevented.

Natural Resource Inventory and Vegetation Management Options Chapter 6. Vegetation Management Treatments and Practices
Presidio of San Francisco November 1997

6-24

3= =



= ==

==l

ES

E3

1= = IS

N S S

Containerized stock, on the other hand, should be acclimatized to the local weather before
planting. This will harden them while they are secure in their containers. The plants and containers
should be protected from desiccation and extreme heat.

Planting Container Stock

For container stock, the planting hole should be twice the width of and no deeper than the
seedling container. The sides of the hole should not be smooth or glazed (as is caused by augering
in wet, clayey soils) because the tree roots will not penetrate this surface and will spiral inside the
hole. The soil removed should be stockpiled.

All roots of the transplants should be inspected and the matted, dead, diseased, broken,
twisted, and circling roots pruned. Inspecting and pruning the roots should be done very quickly
because every minute of root exposure to the air results in a significant loss of root hairs. For most
containerized nursery stock, vertical cuts should be made on opposite sides of the container-shaped
rootball to deter root girdling.

Trees should be placed in the planting hole so that the root collar is 2-3 inches above final
grade. Most container stock will be found planted deep in the container soil; soil should be removed
from the stock to the top of the first major root. Set in the planting hole, the top of the root should
barely be visible at finished grade.

As soil is backfilled, it should be worked around the roots so that they are not compressed
into a tight mass, but are spread out and supported by the new soil beneath them. After each 3-4
inches of soil has been placed in the hole, the soil should be pressed around the roots with foot
pressure, with care taken not to damage the roots.

If the soil is dry, water should be applied before, during, and after the planting. Postplanting
watering will eliminate possible air pockets and settle the root ball into its final position.

Planting Bare-Root Stock

Planting bars, mattocks, western planting tools, and shovels are commonly used for bare-root
planting. The hole should be a slit about 10 inches deep with a nearly vertical wall on one side.

A tree is taken from a moist planting bag, checked for root defects, and set into the ground
by suspending it against the vertical wal; =i yia1iy below natural grade. The primary concern in
planting small trees is to make sure that al? roofs 2z aot kinked upwards (“T” rooted). Roots should
be spread out fanwise, and the hole should be filled by holding the tree in one hand and packing the
soil in with the other. The planting should be completed by firmly packing the soil with foot
pressure.
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If seedlings have a poor root-to-shoot ratio, corrective pruning should be done to decrease
the foliage. About a quarter of the foliage can usually be removed without affecting tree health.

Planting Site Finishing

Preparation for Irrigation. Where drip-system irrigation will not be used, a soil berm
should be constructed around the planting to form a watering basin about 3 feet in diameter. In some
areas of sandy soil, the addition of a clayey soil may be necessary to keep the berm from washing
away. Chips applied as soil mulch should be backfilled into the basin, but not against the planted
stock. (Drip-system irrigation is described in “Reforestation Maintenance™ below.)

Weed Cloths and Seedling Tubes. Commercial weed cloth, a permeable plastic sheet,
should be installed around each tree to inhibit growth of competing vegetation. A 3-foot by 3-foot
square with a central, small X-cut should be used and a commercial seedling tube should be placed
over the seedling and inserted into the cut opening. The tube allows light to penetrate but protects
the seedling from herbivory and other physical damage.

Root Barriers. Rigid root barriers should not generally be needed at the Presidio. However,
if sidewalk or pavement damage has been a problem at the location in the past, a plastic or copper
screen can be placed 18 inches deep near the edge of the structural surface.

Staking. Staking should be used only when necessary to keep a stem upright, although
single staking may be necessary to deter mower damage. To provide a support structure, two stakes
should be placed outside of the root ball area on an axis perpendicular to the prevailing wind
(generally from the southwest). Trees should be attached loosely to the stakes so that they bend a
little in the wind. Stakes should be removed before the third growth season. Coniferous trees, such
as Monterey pine, generally should not need staking. In areas where vandalism is a threat, three or
four stakes can be placed around each tree.

Watering. A newly planted tree will need several waterings during the planting day and
shortly thereafter, depending on weather. A watering basin should have been graded at the time of
planting, or a drip irrigation system installed, as noted above. (lrrigation is discussed below.)

VEGETATION MAINTENANCE

This secticn € ¢r. =s the procedures needed to ensure that planted trees and shrubs will
survive and grow ¢ ticir “... potential.

Reforestation maintenance involves eliminating competitive weeds, providing water during
the dry summer months, monitoring tree growth and health, and thinning planted seedlings.
Watering will depend on local sources and site access. Weeding intensity will depend on watering.
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As seedlings become saplings, they will begin to compete with each other and, depending on site
conditions, a thinning process will be needed. Each planting site will accordingly require a different
maintenance approach.

Four maintenance periods can be distinguished:

® Planting to 1 Year - The first year of a seedling’s life will determine whether it will be
a thrifty tree or a sickly, suppressed tree that will be a long-term maintenance problem.
The most important maintenance steps during this period are to water, weed, and monitor
growth and health.

®m 1-3 Years - The seedlings are constantly cared for through a rigorous watering and
weeding program. Poorly established trees are eliminated, sites prepared again, and new
stock planted. Obviously defective branch growth is pruned.

B 4-7 Years - The sapling stage requires careful thinning, weeding, monitoring, and
preventive maintenance. The saplings are thinned and possibly pruned. If shrubs are to
be interplanted, this occurs during this period. The trees should be able to survive
without irrigation.

® 8-11 Years - The trees are integrated into the surrounding forest by additional thinning
and removal of potentially hazardous branch growth. Revegetation maintenance is
discontinued as saplings become well established.

Maintenance of Seedlings and Saplings

Irrigation

Drip irrigation systems or watering basins should be installed around each plant at the time
of planting, Watering of seedlings for as long as 3 years will be cost effective and, in most locations,
will be necessary to regenerate or reestablish the historic forest. By carefully monitoring weather
and soil conditions, confining watering to seedling root zones, and keeping aggressive weeds to a
minimum, the effort and cost of watering can be reduced.

Watering Rates and Schedules. Newly planted trees may need several waterings during
the planting day and the days immediately following, depending on temperatures, precipitation, and
.1l conditions. During wet periods, little initial watering may be required. Watering shoi..
s ummally occur twice a week at first, then weekly.

Thereafter during the first growing season, an average of 2-3 gallons of water should be
applied to each seedling three times per month during summer (June-September). Watering in spring
should also be done if spring rains are not substantial. One watering in March and two waterings
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per month in April, May, and October are normally required. The frequency of watering, as
described, is more critical to seedling survival than is the amount applied. Watering should be
initiated when the soil surface has dried below a depth of 4 inches.

During the second maintenance period (1-3 years), watering frequency can be diminished.
Only one or two waterings per month may suffice between May and September. Watering may not
be needed during the third summer.

Watering schedules and application rates should be adjusted as reforestation proceeds and

experience is gained. If drip irrigation is used instead of periodic hand watering, the total seasonal
water application will be less.

Water Sources. Several methods of delivering water to reforestation plantings should be
considered on a site-specific basis, including:

A. conveyance through buried hoses from the Presidio water system to the site, employing
a drip irrigation system or manual application;

B. delivery via tanker truck or tractor-drawn tank, employing manual application; and

C. delivery via tanker truck to onsite storage drums or portable tanks, employing a drip
irrigation system or manual application.

Methods B and C would require vehicle access routes to the site for the 2- to 3-year watering

period. Drip irrigation systems used in methods A and C could be reused at subsequent revegetation
sites.

Method A could be used where a water system hose bib is within a few hundred feet of a

revegetation site. Hoses may be buried temporarily to avoid vandalism, but this will cause gradual
hose deterioration and limit hose reuse.

‘When a drip irrigation system is installed, four emitters should be placed at each tree, at the
edges of the original root ball and near the stem.

Use of a single water delivery method throughout the forest should not be anticipated. The
implementing forester should use a mix of systems as dictated by specific site needs.

v
‘Weed Maintenance

Removing weeds from around seedlings is one of the most effective ways to increase survival
rates and lengthen the interval between waterings. A seedling must extend its roots below the weed
root zone before it can survive on its own. Grass fires are also a constant threat to young seedlings,
and weeding reduces the risk of fire.
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Three methods of eliminating weeds are available: weeding by hand, applying herbicides,
and rototilling. At the Presidio, hand weeding within 18 inches of seedlings should be the prevalent
practice. However, when very aggressive weeds are present, such as Kukuyu or Bermuda grasses,
herbicide applications such as glyphosate may be necessary. Timing of herbicide applications is
extremely important to maximize their effectiveness and reduce usage.

Most weeds germinate in spring when the surface soil is moist and warm. By eliminating
the weeds during this period (by hand or with a rototiller), competition for moisture will be
prevented and well-rooted weeds will not have to be eradicated during summer.

Monitoring of Growth and Survival

One of the most important vegetation maintenance tasks is monitoring of seedling and
sapling growth to evaluate plant vigor.

Stock or Planting Deficiencies. Occasionally, poor planting stock may pass an initial health
inspection and be planted. Monitoring should identify this problem, as well as poor planting
techniques and mediocre performance by a particular tree species.

Human Influences. Picnickers, joggers, hikers, bicyclists, and off-road vehicle users may
create trails in a revegetated area and damage seedlings. A controlled footpath system should be
established throughout the Presidio. Tree theft may be a serious problem, especially before
Christmas. Controlling human use will minimize damage to the site and seedlings.

Pests. Numerous animals, insects, and diseases can injure or kill seedlings or attack mature
trees. Some diseases, such as western gall rust, can inféct a pine seedling, but the deformation will
not be serious until the tree has senesced and becomes unhealthy, unsightly, or hazardous. The
implementing forester should identify pests before they become epidemic. Maintenance crews
should have a general knowledge of seedling physiology and stress-related symptorus.

Remedial Action for Seedling Losses

Damaged, defective, and poorly growing trees should be removed as soon as possible. Each
reforestation area should be overplanted because of these potential problems. If a reforestation
project suffers more than 50% mortality in the first 3-year period, a seedling replacement program
skould be initiated. ;

3zlore replacement can begin, the cause of failure must be identified. This will dictate the
scope of the replacement project and whether additional site preparation, use of different planting
stock, different watering and weeding schedules, or other actions need to be taken.

Natural Resource Inventory and Vegetation Management Options Chapter 6. Vegetation Management Treatments and Practices
Presidio of San Francisco 6-29 November 1997



Thinning of Saplings

Trees in crowded stands tend to grow slowly. Indications of the need to thin are crowding
or overlapping of tree crowns, closeness of tminks, and thin stems. Thinning releases the trees from
excessive competition and stimulates greater growth, as well as removes those defective or
malformed trees that will become a hazard in the future. Young tree stands should be thinned every
5-10 years until the stands reach mature form. '

The first trees to thin are those in the high-risk category. These trees usually display
abnormal color, poor retention of the oldest foliage, or slow growth. The second cut should be to
the poorly formed trees: those that have double boles or oversized branches or that lean. The final
cut, if necessary, should be done to space the trees so that the remaining branches do not overlap.

A spacing interval for trees at the Presidio can be calculated by adding 4 inches to the
average tree diameter in inches (at breast height), and using the sum as the spacing of feet between
trees in the thinned stand (e.g., an 8-inch-diameter tree should be spaced 12 feet from another,

similarly sized tree). Appearance, sunlight access, and the intent to increase forest diversity should
also be considered in spacing decisions.

Developing a Mature Forest

A final thinning should be done to achieve desired spacing or to remove potentially
hazardous trees before they grow out of the sapling stage. When stands have been thinned and are
growing vigorously, other shrubs and forbs can be introduced into the stands. Most of the

maintenance done in the maturing stands involves fuel management and erosion control, as described
in the following sections.

EROSION CONTROL

Erosion is a continuing problem at the Presidio, as described in Chapters 2 and 3. Human

trampling of the forest floors and a tendency toward hydrophobicity in the forest soils result in the
concentration of runoff, which creates gullies in the Presidio’s sandy soils.

Regeneration cutting also involves soil disturbance, including loss of surface vegetation and
litter, mixing of surface layers, and soil compaction. These disturbances also tend to increase runoff
and, consequently, soil erosion. Because of the magnitude of potential problems, careful
consideration should be given during the planning stage to evaluation of runoff effects of proposed
reforestation activities. To minimize soil disturbance, alternative methods of logging and tree
removal should be considered for steep slopes, such as helicopter, draft-animal, and cable systems.
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In Appendix K, Table K-1 includes a list of erosion control measures recommended for each
existing major erosion site and Figure K-1 shows the location of each site. Each control measure
is described below. The first section below describes major control measures to be applied to a large
number of sites, in order of their treatment priority. The second section covers control measures to
be applied to only one or a limited number of specific sites.

Major Erosion Control Measures

Redirect Foot Traffic and Improve Footpath System

The existence of unplanned, unmaintained, yet heavily used footpaths in many areas of the
Presidio is discussed in Chapter 3 as a primary cause of soil erosion and a factor in historic forest
dedline in some areas. The first conirol measure is to recirect foot traffic away from adversely
affected areas. These routes should be closed off with signs, fences, and visual barriers that do not
intrude on visual quality.

New trail routes should be selected and constructed as part of an overall integral trail network
that is planned to be responsive to the existing use patterns. New and relocated trails should avoid
or be constructed carefully on areas of Sirdrak sand. The Sirdrak series presents very difficult
problems in trail stability and management, similar to experiences in any other park sand-dune area.
All other soil types in the Presidio present good conditions for trails.

Trails on Sirdrak sand should follow contours and have as gradual a grade as possible.
Crossing steep slopes, even on the contour, should be avoided. Where these routing location
measures cannot be met or in heavy traffic areas, structural trail design measures must be
implemented, including log or board walkways and stairways, rocking of pathways, or armoring with
native Franciscan Formation fill or imported decomposed granite. Trails located on soil types other
than Sirdrak sand can be constructed with standard trail design techniques.

Ags a part of trail abandonment, runoff should be redirected away from and off of eroding
trails by grading diversions. Rock or woody debris may also be embedded in the retired trail beds
to aid in stabilization. In some cases, restoration of trail areas may be accomplished as part of an
overall restoration plan for the area, or as part of regeneration cutting for the historic forest. This
need applies to large areas of historic forest degeneration as a result of widespread, heavy foot traffic
(particularly at erosion sites § and 23).

Remove and Replace Trees Killed or Damaged by

On some erosion sites, soil loss around tree roots and exposure of tree roots are severe and
have killed or damaged trees. Most occurrences are on Sirdrak soil, but some are on other soil types
as well. Where root exposure is severe, the affected trees should be removed; removal of erosion-
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affected trees is recommended at 13 sites. Some sites require the removal of only one or a few trees.
Other sites (e.g., sites 8, 18, 20, 23, and 51) require the remowval of several trees.

Tree removal should be done with as little disturbance to existing trees and groundcover as
possible, especially those on Sirdrak soil. The preferred method is felling and bucking into small
pieces for hand removal from the site with minimal vehicle traffic. Any ground or soil disturbance
likely to channelize water and develop into gully erosion should be regraded. Groundcover must be
reestablished; this may be accomplished by chipping woody debris and spreading it over the
disturbed site. Root systems exposed by erosion should also be cut and removed, but roots and
flush-cut stumps that remain beneath the soil surface should be retained.

Redirect Drainage and Constfruct Drainage Facilities

A cause of erosion on many sites is improperly designed or malfunctioning drainage
facilities. In most cases, relatively minor and low-cost solutions are available to alleviate the
drainage problems:

B Sites 7, 29, 32, 38, 41, and 45 are eroding pathways that require filling, outsloping,
paving, and installation of drainage channels.

B Sites 16, 18, 19,22, 35, and 43 are existing drainageways that require lining with gravel
or rock to reduce downcutting, soil loss, and root exposure.

m  Sites 22 and 33 have malfunctioning drainage systems that need to be redesigned and
reconstructed.

m  Sites 31, 32, and 50 need berms or diversion structures built to redirect the flow of
drainage from the Inspiration Point parking lot and Julius Kahn Playground.

®  Site 18 requires reconstruction of Lincoln Boulevard drainage by installing a berm to
direct runoff away from the slopes to Baker Beach.

m  Site 40 requires redirection and reconstruction of a drain on Park Boulevard that
discharges into a large gully complex.

m  Site 50 in the golf course may also require redirection of drainage.
- ;
In general, an important consic to avoid directing drainage from structures such as
roads and parking lots to slopes on SizJr 2l sard. The hydrophobic and unconsolidated sand is quick
to form gullies where the flow of water is concentrated.
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Repair Gullies

Several sites have small to moderate-size gullies that have formed as a result of concentration
of drainage or runoff or as a result of unmanaged and unmaintained footpaths. Implementing
corrective actions described under those measures will, in most cases, eliminate the cause of the
gully erosion. Structural approaches to gully erosion control should not generally be undertaken.

In some cases, the gullies may slowly stabilize and revegetate after other actions are taken.
The relatively small size of the Presidio may make it feasible to fill gullies with suitable soil
material, stabilize the soil surface, and replant with appropriate historic forest or native restoration
species.

Reduce Runoff Resulting from Hydrophobicity

Some gully erosion sites are characterized by high runoff from relatively small-slope areas
of the sandy Sirdrak soil. This phenomenon may be the result of soil hydrophobicity resulting from
growing conifers and eucalyptus. Field measurements have not been taken to confirm this apparent
tendency, which would require a significant monitoring program. Development of such a testing
program should be considered.

Two soil amendments to counteract hydrophobicity are feasible at the Presidio. The
application and effects of these amendments should be tested as a part of forest removal operations.

Clay Amendment. The addition of a non-water-repellant clay to the sandy soil will help
counteract hydrophobicity; it will also improve the soil by increasing soil aggregation, water-holding
capacity, and soil fertility. Whereas trials in Australia have used sodic kaolinite or illite clay,
montmorillonitic clay is recommended for its superior fertility and availability in California. The
recommended application rate is 2.5-5.0 tons per hectare (Wallis and Horne 1992). Clay is not to
be added to any soils scheduled for native vegetation restoration. Trial test areas at the Presidio
should be established, monitored, and evaluated for 5 years.

Lime Amendment. Acidic pH is a factor contributing to hydrophobicity, and soils have
apparently developed acidic pH in the historic eucalyptus and pine forest stands. The addition of
lime to the soil sufficient to increase the pH to about 6.0 should help reduce hydrophobicity while
maintaining an acidic soil pH suitable for conifers. Trial test areas for liming should also be
established.

Tillage. After tree removal and the addition of clay or lime, tillage of the soil could be
conducted to incorporate the soil amendment. In addition, tillage may help reduce hydrophobicity
by mixing the topsoil with underlying, less hydrophobic layers and by the act of abrasion on water-
repellant soil particles (Wallis and Home 1992). Trial plots should be established for this practice
also.
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Stabilize Soil

After soil amendments are incorporated on steep slopes, or on wind-blown slopes above
Baker Beach, the soil surface of Sirdrak soils may need to be stabilized.

Soil stabilization in the most critical areas may require a straw mulch held in place with
suitable erosion control blankets or netting and staples. Straw blankets may also be used. Native
grassland hay may be used in areas where native grassland restoration is desired. Straw mulch
should be applied at the rate of 2 tons per acre. Good soil contact must be achieved with the straw
and netting. Staples may need to be as long as 2 feet to ensure stability on the sandy soil. Nitrogen
fertilizer should be added to the soil (along with any clay or lime applied) to prevent nitrogen
deficiency during mulch decomposition. Tree planting should be performed simultaneously with
soil stabilization to reduce the need for site reentry and additional soil disturbance.

In less critical and more accessible erosion control areas, punched straw or suitable erosion
control blankets or netting alone may be used for soil stabilization. In areas without steep slopes,
wood chips from tree removal should be applied as a mulch and an armoring surface.

Restore Native Vegetation

The removal of the nonhistoric forest for natural ecosystem restoration will increase the risk
of erosion until native vegetation becomes well established.

In addition to removing trees, the litter layer that has accumulated under undisturbed forest
should also be removed to allow for soil amendments and restoration planting (Appendix H). The
litter layer should be removed by either bumning or raking. The resulting bare soil will be highly
prone to erosion, including both the hydrophobically altered Sirdrak sand and other soils on
moderate to steep slopes (principally the Cronkhite, Barnabe, Kron, and Henneke soil series of the
Franciscan Formation) (Figure 3-1).

Native grass seeding can be applied only in those areas restored to serpentine grassland.
Other restoration types (dune scrub, coastal scrub, oak woodland, and serpentine bluff scrub and
chaparral) will not have a uniform grass cover, and the establishment of the nongrass native plants
as an erosion control measure will take longer than grass seeding.

The success of the native plant restoration effort will depend on stabilization of the soil
surface. An application of suitable erosion control blankets or netting (described abov:) and a straw
mulch as groundcover (described below) should be used to provide erosion pre “s:hi-n wadis slio ing
for native plant establishment (Appendix H).
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Maintain Groundcover

A continuous groundcover must be maintained under the historic forest. The groundcover
aids in increased organic matter input, retention of soil moisture, reduced runoff and increased water
infiltration, and reduction in mechanical soil disturbance such as from foot traffic. The latter two
factors are especially critical to counteract apparent hydrophobic soil conditions on the Sirdrak soil.

The first approach in groundcover maintenance is the preservation of the existing
groundcover. The primary cause of groundcover loss is disturbance from foot traffic. A network
of stable footpaths should be constructed throughout the Presidio forest, and informal paths should
be abandoned, as described previously.

‘When conducting tree removal for historic forest, particularly on Sirdrak soil, reapplying a
groundcover in disturbed areas is important. Branches and, in some cases, boles from forest removal
she ald be chipped and distributed onsite to provide new groundcover. Chipping provides small-size
groundcover material, which is important for ensuring good soil coverage and contact.

On areas designated for restoration of native plant communities after historic forest removal,
the recommended groundcover is straw. Straw is an effective groundcover that is compatible with
natural vegetation commmunities such as coastal terrace prairie and northern coastal scrub.

Secondary Erosion Control Measures

Remove Fill

On a few erosion sites, the removal of artificial fill will facilitate the implementation of
erosion control measures and the restoration of native vegetation. The removal of a large area of fill
at site 1 will facilitate the restoration of native serpentine egetation and limit future erosion. The
removal of remaining large pieces of a concrete pad from site 14 will simplify placement of a
bioengineered retaining wall, enbancing both erosion control and restoration of native vegetation.
The removal of fill from a large staging area at site 42 and restoration to either historic eucalyptus
forest or native riparian vegetation will facilitate erosion control.

Regrade Site

On site:s &z -0, the erosion is so severe that large fans of displaced sandy sediment have
accumulated iowrniiops of large gully networks. Regrading and recontouring of the gullies and
replacement of the displaced sediment onto the eroded slopes, before other erosion control measures
are implemented, will facilitate site recovery.
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Add New Fill

Where deep gullies have formed and material cannot be recovered from downslope deposits,
gullies should be filled with imported fill after the causes of the gully erosion have been remedied.
Three sites in particular that will bepefit from addition of new fill are sites 12, 33, and 41; new fill
already has been added to site 12 as part of previous erosion control efforts.

Construct Retaining Walls

New retaining walls should be constructed to stabilize and restore the slope on the south bank
of the mouth of Lobos Creek (site 14) and provide protection to the houses upslope. The
recommended design is a stepped series of bioengineered cribwalls with willows used as the plant
material (U.S. Soil Conservation Service 1992). A bioengineered cribwall will provide the necessary
slope stability and the appearance of a naturally vegetated slope and streambank. If desired, a

constructed walkway could be built in conjunction with the cribwalls to provide pedestrian access
from 25th Avenue to Baker Beach.

Construct Boardwalk

The routing of footpaths on old sand dunes and vegetated foredunes is problematic because
of the unstable nature of the sand. An armored and paved walkway leading from Lincoln Boulevard
to Baker Beach (site 25) has failed. This walkway needs to be replaced with an elevated boardwalk
or a log walkway similar to that along the lower portion of the route. An elevated boardwalk
traversing the vegetated foredunes leading to Baker Beach (site 15) would also help reduce
destabilization of the vegetated foredunes bordering the pathways.

Pave Footpath

The shallow, gullied footpath of compacted sand at site 7 would benefit from reshaping

and sloping, paving, and construction of a paved or armored drainage channel The gullied footpath
at site 41 would also benefit from the same treatment.

Replenish Sand
v

Replenishment of sand displaced from the footpaths, in conjunction with construction of a
anzre valk, will aid in the stabilization of the vegetated foredunes at site 15.
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Install Railing

The existing railing on both sides of the log walkway descending the sand dune slope to
Baker Beach (site 25) is offset several feet to the side of the log walkway. Hikers prefer the easier
walking on the sand to that on the logs. As a result, downslope movement of the sand is defeating
the purpose of the walkway. The railings need to be reinstalled directly adjacent to the log walkway.

Erosion Control Maintenance and Monitoring

Maintenance and monitoring are essential components of any successful erosion control
program. All new erosion control measures or structures should be inspected during and after the
first heavy rains of the season following installation. Any maintenance or redesign indicated by
initial performance should be undertaken as soon as possible.

A program of periodic inspection of new erosion control measures and monitoring of highly
erodible and high-use areas of the Presidio should be established. Monitoring is essential for all
historic forest restoration on Sirdrak sand and for all native vegetation restoration sites.

Sediment Protection Zones

Three hydrologic features are present at the Presidio: Lobos Creek, Mountain Lake, and El
Polin Spring. Lobos Creek is the only free-flowing creek remaining in San Francisco and is the
domestic water source for the Presidio. All three features have been aitered from their prehistoric
condition, yet they still support functioning ecosystems and are important parts of the park’s
temaining natural areas. The protection and restoration of these hydrologic features is an important
element of NPS management of the Presidio.

Lobos Creek

The Lobos Creek watershed within the Presidio extends from the Pacific Ocean on the west
to the parking lot of the former Public Health Service Hospital on the east, and from the Whemry
Housing area on the north to the private residences lining the upper south-bank slope rorth of Lake
Street and east of 25th Avenue. At one time, a direct hydrologic connection may have existed from
Mountain Lake to Lobos Creek, but none exists currently. Aquifers ‘ng Lobos Creek are
thought to extend southward from the Presidio under a large area of .:»rUwwzs:2rm San Francisco.

Sediment and other pollution can enter the stream system at three key locations. The first
location is the Lincoln Boulevard bridge crossing and vicinity. The second location is the Public
Health Service Hospital and parking lot. The third source is the private residences aad streets lining
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the south slope of the watershed. Contributions from these sources should be monitored and
remedial action taken, if needed, in cooperation with the City of San Francisco’s Clean Water
Program.

Forest management cutting and reforestation projects probably would not adversely affect
water quality of Lobos Creek because of the locations of most stands. Regeneration of the historic
forest in the watershed north of the stream should be accompanied by thorough implementation of
the erosion control measures described above for Sirdrak sands.

Mountain Lake

The watershed of Mountain Lake is primarily the Presidio Golf Course, which covers the
watershed slopes to the north and east. A drainage channel and natural creek flow along the southem
Presidio boundary from the east directly into Mountain Lake. The south side of the Mountain Lake
watershed comprises the City of San Francisco’s Mountain Lake Park and private residences along
the south side of West Pacific Avenue. Drainage into the lake from the west is controlled by the
adjoining Park Presidio Boulevard and Highway 1. Highway 1 was constructed by filling in a
portion of the west side of Mountain Lake.

There are two principal areas of possible pollutant input into Mountain Lake. The golf
course contributes dissolved fertilizers and, on occasion, pesticides. Highway 1 presents the
potential for roadway pollutant discharges.

A source of sediment input into the lake at present is erosion site 10; it should be remediated.

Forest management activities have the potential to degrade the lake’s water quality,
especially cutting in the stand along the tributary creek noted. The recommendation for this
eucalyptus stand (E201) is the nonintensive management option, and the stand is suited to coppicing
of mature hazardous or senescent trees. Bole removal should be done very carefully so as not to
damage understory vegetation along the stream channel.

El Polin Sprieg and Drainage

El Polin Spring is located downslope of Inspiration Point, an old quarry site, and Quarry
Road. FErosion site 12, drainage from Quarry Road that formed a gully upslope and toward El Polin
Spring, has almost affected the spring directly. The ro2¢ drainage has now been redirected and the
gully partially repaired by refilling.

The greatest surface impact on El Polin Spring comes from foot traffic trampling directly
around the spring, removing vegetation and compacting the 'soil.
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The spring water flows north through housing areas toward the former marsh to be possibly
restored at Crissy Field. That restoration project is not described in this plan, but tree removal to
increase sunlight to the restored riparian zone will be needed to accommodate it. Tree removal and
other forest management near El Polin Spring and the creek draining from it should be done
carefully so that boles and large branches do not damage the aquatic or riparian habitats.

FIRE PROTECTION

The concem for fire within the Presidio forest has had a major influence on past vegetation
management practices. Practices used by the U.S. Army prevented serious losses from wildfire, and
in general that approach to fire protection should be continued. Prevention, suppression, and
rehabilitation are the three major aspects of fire protection services.

Prevention

For both forest fire and structural fire protection, the most important stage is prevention,
which begins with an understanding of fire history and present fire potential.

Fire History

Fire probably was used on the Presidio by the Spanish as a land-clearing tool and to clear
brush from valuable pasturelands. The wildfires that occurred before the Presidio forest was planted
were probably fast-moving grass and brush fires of light intensity. Studies in similar habitats of
coastal Marin County found that before the 1900s, major fires occurred on an average of every 7
years (Cole pers. comm.). Natives or early settlers may have had an iofluence on this frequency.

Once the forest was established, the danger of wildland fires was probably reduced. The
grass and brush fields were broken up with fairly fire-resistant vegetation. The young trees shaded
out most grasses and deposited very little burnable (dead) woody debris to fuel a fire.

The resistance of the forest to fire has changed as it has grown older. The amount of fuel on
the ground has increased, and in some stands where little fuel modification has been done, the threat
of fire is increasing. Increasing use under NPS management will continué to increase visitation,
potentially increasing the frequency of fire starts.
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Fire Potential

Forest fire potential at the Presidio is determined by weather, topography, and the type and
age of the vegetation.

Weather. The climate at the Presidio and in San Francisco generally is cooler and wetter
than in neighboring inland areas. During the summer, fog drip and shadow greatly increase humidity
and reduce the potential for wildfire start and the possible rate of spread. However, for about 10
days during late summer or fall, easterly winds blow from a warm, dry continental air mass. These
winds dry the usually moist forest fuels, resulting in a high fire danger.

Topography. A forest fire generally burns hottest and most rapidly upslope or in the
direction of the wind. Natural topographic constrictions, such as saddles at the head of canyons, are
especially fire prone because of the funneling of winds. Fires may expand when spot fires ignite

ahead of the main fire. In steep and narrow draws, radiating heat may also be a major factor in fire
spread.

Vegetation. Forest vegetation has a great influence on the severity of fire hazard. Three
aspects of vegetation character affect this hazard:

B Fuel Ladder Structure - Fire usually starts on or near the ground. If it can climb a ladder
of fuel to the canopy, a destructive and dangerous fire can result.

®  Fuel Loading - As trees in a forest grow taller, they shed their shaded lower branches.
Over time, a large amount of fuel can accumulate under the forest canopy.

B Species - The eucalyptus stands, because of their high natural loading of fuels and high
oil content, can contribute to explosive, major fires.

The U.S. Army addressed these hazards by an intensive treatment of ground fuels in stands
nearest to major developed areas. Under certain stands, coarse fuels were removed and finer fuels
were treated by pruning trees and mowing understory grasses to suppress brush, seedlings, and
weeds. In other areas, little or no treatment of ground fuels has occurred.

Under this vegetation management plan, these practices should generally continue. Specific
stands are recommended either for intensive management and replacement or for nonintensive
management that will continue to allow more natural regeneration and fuel loading on the forest

floor. However, under the latter opton, pruning of fuel ladders on a périodic basis should be
increased.
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Reducing Structure Flammability

The primary concern of wildland fire protection at the Presidio is structural protection. The
fire safety of a building depends on the continuity and loading of the fuels around it, the location of
the building with respect to topography, and the design of the structure itself. Building density is
also an important consideration because a buming structure can ignite adjacent structures.

Roofs. The roof is the most vulnerable part of a structure because it is exposed to airborne
sparks. The wood shingle roof has been the most important element in structural losses during
wildland fires. It is also a major source of airborne firebrands capable of igniting nearby structures.
Such roofs should not be used at the Presidio near forest stands.

Siding. Changes to Presidio building materials are subject to Section 106 compliance. If
compatible, exterior materials used on structures near forest stands should have a fire-resistance
rating of at least 1 hour. This is especially critical for parts of structures exposed to winds or

positioned at the top of a slope. Fortunately, many of the Presidio buildings adjacent to forested
areas are constructed of brick.

Hazard Reduction through Vegetation Maintenance around Structures

Landscape maintenance is the best way to keep structures separated from surrounding
vegetative fuels. The objective is to keep the configuration and amount of fuels at a safe level and
to create a safety zone for residents, firefighters, and fire equipment.

For forest fire prevention purposes, the area around a structure should be divided into three
zones of defense:

B near zone (0-30 feet) - year-round maintenance;
B mid-zone (30-100 feet) - seasonal maintenance;
B far zone (100 feet or more) - yearly inspection, with maintenance if warranted.

Near Zone. Outside of the Presidio, California Resources Code Section 4219 requires
clearance of flammable vegetation for a minimum distance of 30-100 feet around any structure
located in a fire hazard area. The clearance distance is subject to local ordinance, and fire authorities
may require clearance beyond 100 feet.

The area within 30 feet of the structure is most critical for fire safety. Maintenance of
nonflammable landscaping,. *awns, border plantings, flower gardens, and vegetable beds,
should be used to reduce fir<: 'z 2luse to structures. Additionally, all leaves should be removed
from roofs before the fire season begins.

Mid-Zone. Seasonal fire maintenance in the 30- to 100-foot zone around a structure should
consist of removing dead woody plants and occasionally pruning trees and shrubs.
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Far Zone. The amount and continuity of vegetation should be inspected and altered if
necessary.

Suppression

When a fire occurs in the forest, appropriate tools and equipment, as well as trained
personnel, should be available to suppress it.

Suppression of a wildland fire and suppression of a structural fire are fundamentally
different. Suppression priorities are based on the value of property to be protected. A forest fire
should usually be attacked only after the structures it is threatening are adequately protected.

All fire departments have cooperative agreements with adjacent fire departments to handle
2 serious structural conflagration. The Presidio fire department should continue to enter into such
agreements with the City of San Francisco. It should also enter into agreements with wildland fire
suppression agencies, including Marin County fire departments, the East Bay Regional Park District,
and the California Depariment of Forestry and Fire Protection. Agreements should involve training,
equipment sharing, and suppression assistance.

Rehabilitation after Fire

Once a fire has removed the vegetative cover, erosion should be expected to occur the
following winter. Measures described in the foregoing “Erosion Control” section, such as mulching,
grass seeding, hay punching, and netting, should be used as needed.

Fire is a natural way to encourage reproduction of two of the most widespread tree species
on the Presidio, Monterey pine and Monterey cypress. Unfortunately, the first plants to occupy
burned sites are usually undesirable weed species such as scotch broom. Moreover, experience with
forest fires on Angel Island has shown that after a fire in eucalyptus stands, sprouting can result in
an even more serious fire hazard within 3 years. Other tree species and certain grassland and
brushland communities exhibit similar behavior. Accordingly, rehabilitation after each serious
wildland fire should be carefully planned to ensure the recovery of desirable vegetation.

WOODY DEBRIS DISPOSAL

Most woody material, which includes tree branches,' limbs, and trunks, should be chipped
and spread at forest restoration sites. Boles too large or valuable to chip should be moved to a
central location on the Presidio.

)
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Planned Increase in Woody Debris

Woody debris has been increasing at the Presidio as trees become overmature and fail.
Volumes of woody debris will substantially increase with implementation of the tree removal
program described in this plan. Chapter 7 describes a possible recovery and use plan for this
material. Practical aspects of moving and chipping this material are described below.

Use of Small Debris

Small woody debris consists of maintenance prunings, large branches from tree removal
acti" ‘ties, or bole material from trees removed piece by piece. Manual labor is needed to move small
woody debris to chippers or transporters. If equipment can be brought close to trees, debris handling
costs will be reduced, although such access should be limited by erosion control needs. If the
material is chipped in small, portable chippers and distributed or stockpiled onsite, costs will be
minimized. A whole-tree chipping operation could also be instituted, although this requires larger,
more powerful chippers. The Presidio forest, because of its unique location and age, calls for use
of state-of-the-art chipping and distribution technology.

Removal of Large Debris

Unchipped tree boles should be removed to a central log storage yard using a large, heavy-
duty skidder, a winch truck, or a small farm four-wheel-drive tractor. The winch should be used in
conjunction with the skidder or winch truck to move the logs to roadside loading areas. A small
farm tractor does not have the pulling or winching power of a skidder but, with additional labor, can
move the tree in smaller pieces using the bucket loader.

Large logs require specialized equipment, such as front-end loaders, to load them into heavy-
duty dump trucks, log trucks, or flatbed trucks and transport them to a storage yard where they can
be sorted, reduced, and disposed of. Front-end loaders and tracked equipment should not be used
to move logs appreciable distances. A description of equipment recommended for moving large
woody debris offsite is given in Appendix M.

CULTURAL RESOURCE PROTECTION

Many of the vegetation management actions described in this plan are intended to restore key
aspects of the Presidio’s historic planted forests. The special treatment of historic forest stands and
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entryway plantings at the Presidio is intended to preserve these historic resources as long as possible

and then to regenerate them as replicates. Historic resources are thus enhanced by implementation
of this plan.

If subsurface historic artifacts are discovered or suspected in a management plan area, all
activities that could threaten them should be suspended. NPS archaeologists will assess the
resources and will propose avoidance or monitoring of digging activities as outlined in the Presidio

Programmatic Agreement signed by the California Office of Historic Preservation, the Advisory
Council on Historic Preservation, and NPS.
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Chapter 7. Recovery and Use of Wood Resources

INTRODUCTION

Costs to harvest and market forest products resulting from forest management activities
on the Presidio were estimated in the 1990 forest management plan prepared for the U.S. Army
(Jones & Stokes Associates 1990a). The cost and recovery estimates given in this chapter were
obtained from that plan and may not reflect current conditions; however, they give an indication
of the cost of implementing this plan.

RECENT TREE REMOVAL AND WOOD USE

Tree removal at the Presidio has been restricted to hazardous trees, trees that have fallen
during storms, and dead or dying standing trees. Before the Presidio was acquired by NPS,
removal work was perforred by the 19 U.S. Army employees of the base grounds maintenance
staff and tree removal contractors. Nearly all trees removed from the Presidio were hauled in log
form to a central storage yard covering approximately 1 acre in the Fort Scott area. Logs were
deposited there into debris boxes owned by a private vendor who periodically removed full boxes
and replaced them with empty ones.

Portable wood chippers were occasionally rented for in-woods use on the base. The
resulting chips were usually distributed onsite for landscaping or erosion control purposes. The
Presidio did not stockpile chips for onsite use; pine bark chips were purchased for mulching and
other landscaping uses (Straub pers. comm.).

A timber sale agreement between the U.S. Army and an independent logger/firewood
operator was entered into following adoption of the 1984 forest management plan (McBride 1984).
For most of the approximately 18 months during which this agreement was in effect, the
contractor cut trees from the Presidio into firewood that was subsequently marketed off base.
Until the default of the agreement, the contractor hauled logs to a biomass energy generation
facility in Antioch, California, where they were ground into fuel and burned.
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PROJECTED TREE REMOVAL

Harvesting Systems and Techniques

All trees to be removed on the Presidio would probably be felled with chainsaws. Use of
mechanized harvesting equipment, such as feller-bunchers, is probably inappropriate on the
Presidio because of the small size of proposed harvest areas. Where the harvesting of trees is not
complicated by adjacent structures, roads, utility lines, or other trees, trees can simply be cut near
the ground as in conventional commercial logging. For trees of average size for the Presidio (18
inches in diameter at breast height), a skilled logger can expect to fell, buck into sections, and
limb up to 25 trees per day (Howard pers. comm.). This production rate corresponds to an
average cost of approximately $20 per tree based on 1989 rates and applies only to some portions
of the areas designated for group- selection harvesting. Because of the hazards imposed by

adjacent trees, the first trees harvested in each group selection area should be topped before being
cut down.

Special harvesting techniques should be used wherever nearby structures or property could
be damaged by falling trees, or where falling trees could become entangled in adjacent trees. In
most urban settings, trees must be topped before they are felled. The faller must climb the tree
or access it with a motorized, hydraulically operated bucket; attach lines to its top; and then cut
and gradually lower the top. In many cases, the entire tree must be cut and lowered in sections.
Such careful work usually requires a crew of three and is particularly dangerous, especially for
the faller. Felling costs using these techniques have ranged from approximately $320 per tree for
a simple topping to more than $1,000 per tree for a difficult, multiple-section felling task in the
late 1980s (Howard and Lyons pers. comms.). Costs in this range would apply to removal of
most hazard trees and some trees in historic or screening stands.

Wood Collection and Processing

In-woods processing consists, at a minimum, of removing tree limbs and unusable tops.
This material should be chipped onsite with a portable chipper and distributed nearby for erosion
control and mulching of seedlings in areas to be reforested. In some cases, entire stems can be
skidded or winched out of the forest and loaded onto trucks. In other cases where moving long
logs is likely to result in damaging collisions with standing trees, logs should be bucked into
sections before being moved. If logs are to be used for pulp chips, they should not be skidded
but carried out of stands with specialized log transporters.

Once out of the forest stands, logs are loaded onto trucks for hauling either to a centralized
storage yard on the Presidio or directly to a wood processing plant. Assuming equipment costs
of $60 per hour for the skidder, loader, and truck; labor costs of $90 per hour for a three-person
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crew; and a production rate of 12 trees per hour, average total costs of skidding, loading, and
hauling to a yard on the Presidio were estimated at approximately $12 per tree in 1990.

WOOD USE

Market Uses

Wood removed from the Presidio could be processed into four market products: sawlogs,
pulp chips, firewood, and energy fuel.

Sa vlogs

The Monterey cypress stands on the Presidio contain some of the tallest and straightest
trees of this species found anywhere. These qualities make the Presidio's cypress trees
particularly desirable as sawlogs and peeler logs for use as lumber and veneer, respectively.
Although Monterey cypress is not widely used in the lumber industry in California, it has been
marketed as a specialty wood because of its light color and other attractive characteristics (Staub
pers. Comum..).

In the 1980s, several small sawmills in coastal California expressed interest in purchasing
cypress logs from the Presidio (Blevins, Murphy, and Staub pers. comms.). In contrast, none of
the large sawmills contacted expressed such interest (Stone and Taylor pers. comms.). In 1989,
one mill was paying $200 per thousand board feet (MBF) for Douglas-fir logs, which the
purchaser considered to be similar in value to Monterey cypress (Blevins pers. comm.).

Constraints that could limit the feasibility of markating sawlogs from the Presidio include
the need to sell a sufficient volume of logs to make lumber marketing cost effective and the
presence of rot and other defects in the cypress trees. To make sawlog sales commercially
feasible, at least 100 MBF would need to be offered for sale at a time (Staub pers. comm.). The
most common source of defects in Monterey cypress is brown cubical rot, which affects stems and
branches (Herman Zillgens Associates 1988).

Other species available for harvesting from the Presidio in large volumes (i.e., blue gum
eucalyptus and Monterey pine) are apparantly not in demand for lumber or veneer production.
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Pulp Wood

Wood from the Presidio could be used in the manufacture of wood pulp. Pulping requires
the use of high-quality chips (i.e., chips of uniform size; free of rot, dirt, and other contaminants;
and with bark content no greater than 0.5%) (Burk pers. comm.). In-woods chippers are
frequently incapable of producing chips that meet these standards. Pulp chip production at the
Presidio would probably involve collecting bucked logs that have not been skidded; hauling logs
to a storage yard; chipping them there using a large, stationary chipper designed for pulp
chipping; loading chips into large vans; and shipping the chips to either a pulp mill or a shipment
yard.

Potential pulp chip markets for wood from the Presidio are Gaylord Container Corporation
in Antioch and two wood-product export firms at the Port of Sacramento. Of the tree species
expected to yield commercially significant volumes of wood from the post, interest in the pulp
chip market focuses primarily on blue gum eucalyptus. Because of the continuous expansion of
worldwide paper products consumption and the highly desirable pulping characteristics of
eucalyptus, demand for eucalyptus pulp increased rapidly in the 1980s and was expected to
continue to do so (Slinn 1987). Local demand for eucalyptus chips fluctuates, however, subject
to short-term changes in orders, production rates, and chip supplies. Eucalyptus pulp chips
delivered to Antioch in 1990 sold for approximately $65 per bone-dry unit (BDU) (one BDU
equals 2,400 bone-dry pounds or 1.2 bone-dry tons) (Morgan pers. comm.).

Monterey pine chips also have the potential to supply pulp markets. Pine chips of pulping
quality sold in 1989 at the Port of Sacramento for approximately $22.50 per green ton (Burk pers.
comm.). This green wood price corresponds to a price of $54-$68 per BDU, depending on
average wood moisture content. The value of pulpwood chips has remained high in 1995.

Firewood

The U.S. Army managers of the Presidio administered wood sales for firewood
production. The contract to remove fallen or high-hazard trees and process them into firewood
encountered significant problems that culminated in default of the contract (Straub pers. comm.).
These problems included the disruption of normal Presidio activities because of onsite firewood
processing, the relatively low popularity of firewood from the tree species available on the
Presidio, and the need to market firewood in small units in the San Francisco area.

In the 19203, fizewood soM for as much as $200 per cord in "San Francisco. Most
firewood corsu ! the 2 i3 7 “chased in smaller units, however. Boxed wood has sold at most
supermarkets 2 i-cuoc-Toon units for approximately $5, and in 1.5-cubic-foot units for
approximately $6, corresponding to a price range of $320-400 per cord. Storing more than a few
cubic feet of firewood would be a problem in many San Francisco households.
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Firewood from native oaks is considered most desirable by most users; eucalyptus wood,
however, is comparable to oak in heat content. A substantial impediment to marketing is
purchasers' unfamiliarity with eucalyptus as firewood. Softwoods such as pine and cypress
produce less heat per unit than hardwoods such as oak or eucalyptus, and consequently cost less
per cord.

After logs have been hauled to a storage yard, they need to be bucked and split into pieces
of convenient size for home use. Bucking, splitting, and stacking have been estimated to cost
approximately $25 per cord (Reynolds pers. comm.). After processing, firewood is usually
seasoned for 3-6 months. Seasoned firewood could be marketed at the storage yard, at another
location on the Presidio, or at firewood lots elsewhere in the Bay Area.

Access to efficient marketing channels is essential for profitable firewood sales, as
evidenced by the default of the recent Presidio firewood contract and by the low prices paid to the
City of San Francisco by local firewood operators for wood delivered to the storage yard at
Golden Gate Park. The most any operator agreed to pay the city for delivered logs was
approximately $3 per cord in the late 1980s (Smith, Stephen pers. comm.). Considering the high
retail prices for firewood in San Francisco and the low transport costs associated with a local
wood supply, however, firewood sales from the Presidio could become a significant source of
revenue. Finding contractors with the skill and care needed to produce wood without unduly
disturbing the Presidio’s environment, residents, visitors, or neighbors, and who would be able
to harvest, process, and market firewood efficiently, is expected to be difficult (Nicoles pers.
comm.).

Fuel Wood

In the 1980s, wood increased in demand as fuel for generating electricity. More than 420
megawatts of electrical capacity operating on biomass fuels were installed in California between
1975 and 1990 (Magaletti pers. comm.). Wood residues from sawmilis and other wood-
processing facilities were traditionally the least expensive source of wood for power plants, but
because of expanded cogeneration and market electricity sales by wood processors, sawmill
residues became increasingly scarce. As a result, marketing of forest resources for biomass fuels
became more feasible.

Logs are usually ground, rather than chipped, into fuel. Fuel wood standards are lower
than those for pulp chips; both portable chippers and stationary chipper/grinders produce fuel
suitable for burning in biomass plants. In 1989, Gaylord Container Corporation pazid
approximately $23 per BDT for wood fuel delivered to Antioch (Morgan pers. comzn)y. irrizes
for fuel woed may increase in the Sacramento area if new wood-burning power p.lini come it
line (Burk pers. comm.). In 1995, however, the value of fuelwood chips remained relatively low.
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Erosion Control and Landscaping Uses

The Presidio has a large capacity for using wood chips in erosion control and landscaping
projects. Using wood chips for erosion control and landscaping reduces soil erosion, conserves
Irrigation water, iohibits weed competition, increases the success of tree planting, and improves
the appearance of cutting sites. Using chips from trees growing on the park would reduce costs
relative to the recent practices of buying similar materials for landscaping uses and paying a

private refuse company to dispose of waste wood. Chips should not be applied to native
vegetation restoration sites.

Two approaches are available for using wood chips produced on the Presidio for
landscaping. The first approach involves chipping and distributing wood at the logging site. This
approach could be implemented in conjunction with a wood marketing program whereby the main
stems of harvested trees are removed for marketing and the unusable tops and branches are
chipped and used for site enhancement. If the tree's stem is unusable, for example, because of
its species or because of defects, the entire tree could be chipped and distributed onsite. Chips
can be used as groundcover to stabilize areas of exposed or disturbed soil and can be placed
around seedlings to reduce evaporation from soil surrounding the plant's roots.

The second approach involves hauling logs from harvest sites to a storage yard, chipping
the logs and storing the chips at the yard, and then transporting the chips to areas where and when
they are needed. This approach is substantially more costly than the first approach, but it
provides chips for landscaping use at areas other than active logging sites.

Assuming a crew of two to operate a portable chipper at a total cost for labor, machinery,
and fuel of $55 per hour, in-woods chipping and distribution were estimated in 1990 to cost the
equivalent of $30 per BDT, exclusive of tree felling costs. Under the second approach, skidding
and hauling logs to the storage yard and chipping them there using a stationary chipper were
expected to cost approximately $27 per BDT; redistributing those chips would cost an additional
$50 per BDT, for a total cost of $77 per BDT. Onsite use of chips thus represented a savings
of $47 per BDT relative to an approach involving centralized collection and redistribution.

To compare the value of chips at the storage yard for landscaping use versus market use,
consider that in 1990 the chips would receive a minimum price of $23 per BDT (the fuel wood
price), less a round-trip hauling cost of approximately $11 from the Presidio to Antioch, for a net
market value of $12 per BDT at the storage yard. Marketing chips would thus result in a net
savings of at least $62 per BDT, primarily by avoiding the $50-per-BDT cust of redistributing
chips. This analysis, however, does not consider the substantial €.74 n e " landscaping
benefits that chips can provide.
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Tree Hazard Assessment and Hazard Tree Management
Plan

This appendix has been prepared by Britton Tree Services. The text of the assessment and
plan, including Appendix 4, is reproduced here. Appendixes 1, 2, 3, 5, and 6 are on file with
Golden Gate National Recreation Area staff. Figure 3-9 in Chapter 3 of the forest plan shows the
locations of hazard trees identified to date.
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INTRODUCTION AND SCOPE OF WORK

The intent of the Hazard Tree Assessment is to identify all trees in high to moderate use
areas that may pose potential hazards to people and property within the Park boundaries
and to develop a management plan for reducing or alleviating these hazards.

There are some 7,000 to 8,000 trees growing around homes, office and warehouse
buildings or along roads that have the potential for causing damage to people, vehicles or
buildings. This first phase of this project was to arfalyze 1100 trees around the most
highly used areas.

A previous Hazard Tree Assessment survey was completed in March of 1988 by Hermann
Zillgens Associates of San Diego, California. During this survey, trees were tagged and
numbered near all high to low use areas and adjacent to roads, parking areas and major
streets. Forest areas were specifically excluded from the assessment. The US Army
subsequently contracted to have the most hazardous situations alleviated. This work was
performed and completed in 1994. (See the Discussion section of this report for further
information on this work.)

METHODS

The Park Service obtained the original database from the 1988 Jidentification of
Hazardous Trees on disk. Since the Park Service has been using this database and is
familiar with the location of trees as described in that system, we decided to utilize the
numbering and mapping system aiready in place. This allows the Park Service to
maintain a more complete record of each tree, and its condition prior to their possession
of the Presidio. :

The contracted work included evaluating trees in the high use areas. Trees around
homesites and in other high use areas were inspected, and evaluated for defects that
might lead to failure. Trees noted as being in poor enough condition to be considered a
hazard tree were documented in the database. Those trees recommended for removal
were photographed for historical reference.

The hazard assessment was performed using the techniques outlined in the Park Service
documents entitled Western Region Directive #WR-093 and 1993 Guidelines for
Managing Hazardous Trees. The method provides for 2 areas of rating the trees; by the
intensity of land use and the seriousness of the defects observed in the trae. Add*onally,
the draft Standard Operating Procedures of the Golden Gate Natior: =i [ lacrsgan A 2a for
Vegetation Cutting and Removal were used to guide our decision oni vzitich treas o
include in the database.
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Description of Database Entries

The details of how the rating system was used in this particular inventory are described
below. A field data sheet is included in the beginning of each appendix listing trees.

Iree # :

Each tree was given a number and tagged with that number. The number either
corresponded to the previous survey number, as indicated on the maps provided or found
on the tree's tag. Any tree with an existing number that did not have a tag was re-tagged

with an aluminum racetrack-shaped tag attached with an aluminum nail. Any tree that

had not previously been tagged or mapped was provided a new number, beginning with
8001. These trees were also tagged and mapped.

Tr i

The database contains the common name of each tree identified as potentially
hazardous. The common name corresponds with the following scientific names:

Avocado Persea americana Myoporum Myoporum laetum
Bailey acacia Acacia baileyana Silver dollar gum Eucalyptus polyanthemos
Black acacia Acacia melanaxyion Sweetgum Liquidambar styraciflua
g:ﬁgkgwu?nlnm ‘é’;’lgcf:;; gg‘;ﬁg bulus Tulip poplar Liriodendron tulipifera
Pink Ironbark Eucalyplus sideroxylon Weeping willow Sidlaoene
Red Flowering Gum Eucalyptus ficifolia
River Red Gum Eucalyptus camaldulensis
Eucalyptus species Eucalyptus sp.
Bottlebrush Callistemnon rigidus
Brush Cherry Syzigiurm paniculatum
California pepper Schinus molle
Canary Istand Date Palm  Phoenix canariensis
Chinese elm Ulmus parvifolia
Coast Live oak Quercus agrifolia
English oak Quercus robur
Coast Redwood Sequoia sempervirens
Corkscrew willow Salix matsudana Torluosa'
Cryptomeria Cryptomeria japonica 'Elegans’
Deodar Cedar Cedrus decdara
Douglas fir Pseudotsuga menziesii
Dracaena Palm Cordyline australis
Glossy Privet Ligustrum lucidum
Honey locust Gleditsia triacanthos
Locust Aobinia pseudoacacia
Lombardy poplar Populus nigra 'ltalica’
London Plane Platanus acerifolia
Mexican Fan paim Washingtonia robusta
Maritime pine Pinus pinaster
Monterey cypress Cupressus macrocarpa
Monterey pine Pinus radiata
Moreton Bay fig Ficus macrophylla
pRITTON
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All tree diameters were measured at Breast Height (DBH), or 4.5 feet above the ground.
Double trunk or multi-trunked trees were measured below the main crotch for a
representative diameter. [f the trunks arose below or at the ground level, the diameter of
the stems were averaged.

Tree Location:

Each tree was mapped. The Section number of the map is listed in the database, along
with the nearest building number. Where buildings were not present, the street or area
was described as shown on the map.

Description of Target:

A coded target description was identified for each tree. The target was considered to be
the most likely item to be hit, should a failure occur. In other words, if the tree was near a
building, but its failure would likely hit the lawn and not the building, then the lawn was
listed as the target. The same codes were used as in the previous survey. Exceptions to
this are identified below, with an asterisk (*) by the description number, and the changes
in bold type:

*1 - Landscaping or Lawn was considered a low use area, not an occupled yard.

2 - Fence

3 - Sculpture or Pillar

4 - Bus Stop

5 - Path

6 - Sidewalk

7- Low Use Roadway

8- Bench

*9 - Children's playground or highly used yard. Where evidence existed of famlly use of the
yard, the target was rated as 9, rather than as 1.

*10 - Main roadway. Qccupied parking areas were Included In the Main roadway, since
parking was not included elsewhere on the list.

11 - Unoccupied Building

12 - Occupied Office or Day Use Building

13 - Cccupied Residence

14 - Historic Building

3111"1'0 N
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The target rating of each area was provided by the Park Service, in the form of a map.
However, a target rating may have been upgraded or downgraded, depending upon the
actual use of the area under the portion of the tree likely to fail. As in the above example,
if the tree was determined likely to fail over a low use yard, rather than over an occupied
building, then the target was described as 2 - Daytime exposure, rather than 3 - Overnight
exposure. Target Rating - (From Field Sheet):

1 - Transitory Exposure

2 - Daytime Exposure

3 - Ovemight Exposure

Defect Rating:

Defects were rated according to the Park Service guidelines, with the consuftant's
knowledge of the particular failure pattern of the species taken into account. A few items
were added to the list provided by the Park Service, since recent research has shown
certain factors to be important in terms of tree failures. These included branch
attachments with included bark and/or decay and long limbs that were either heavy with
foliage or exposed to winds. History of past limb breakage was also taken into account.
Trees that have broken limbs in the past are far more likely to break additional limbs than
those that have no such history. Likewise, live limbs that are heavy with foliage are more
likely to cause serious injury than dead limbs that remain in trees. Hanging, broken

branches were also considered a sign of potential hazard, unless there was only one limb
that was securely lodged in the tree.

Defect Rating - (From Field Sheet)
1 - Low Level - Tree is beginning to show decline or has minor defecls.
Reduced top growth
Foliage is abnormal color
Foliage is thinner than normal
Insect activity
Canker, cat face or mechanical injury affects <1/3 diameter
Hearnt rot/hollow affects < 1/3 diameter
Dead limbs 2-4 inches in 20% of crown
Dead limbs 4-6 inches in diameter in 10% of crown

2 - Medium Level - Visibly declining. Failure not readily apparent; judgment is there may be a shift to level 3
condition class within several years.

Reduced growth, top of conifers are flattened

Many dead or dying branches scattered throughout the crown

Evidence of dead limbs having broken off

Decay from rot tends to be localized

Color of foliage obviously not normg

Conifer crown has 1/3 1o 2/3 branches dead; hardwood crown has 1/3 to 1!2 branches dead

Cankers, cat faces affect from 1/3 and up to 1/2 diameter single conks

Heart rotlhollow areas affect 30-70% of diameter

Dead limbs 4-6 inches in 20-40% of crown

Dead limbs 6-8 inches in 10-20% of crown

Live green limbs with rot, hollow or dead areas

Long heavy limbs which may break

Included Bark at main crotch or major limbs
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3 - High Level - Live, dying or dead tree or significant limb with visible defect or damage, which predisposes it
to failing within 3 years.

Crown > 1/2 dead

Canker/Cal face affecting > 50% of diameter

Heart rot/holiow > 70% of diameter

Ground saturation

Dead limbs 4-6 inches diameter > 40% of crown

Dead limbs 6-8 inches affecting »20% of crown

Dead limbs >8 inches diameter

Live limbs rotted or splitting out

Multiple conks on bole or limbs 6"

Deferred removal could make iree more unsafe for employees

Live broken branches

Tree pulling out of ground

Long heavy limbs subject to failure

Included Bark at any croich, with decay present

Discreti Point:

This point was added to the defect rating if significant conditions existed, such as a
predisposing condition of the tree (saturated soil, undermining stream bank, shallow soil,
wind, the tree grew with a lean, etc.) or the potential for property damage to an
unacceptable target (irreplaceable historic building, etc.)

Total Hazard Rating:

The final Target Rating was computed by adding points assigned for Target Rating, Defect
Rating and Discretionary Point.

As stated earlier, all trees potentially impacting the areas surveyed were examined. Trees
with defect ratings of 2 or 3, and with a hazard rating of 4 or higher are considered
potentially hazardous and therefore were included in the database. (A small number of
trees with a 1 defect rating were included in areas where no other hazardous trees were
found. This allowed us to keep track of those areas surveyed.)

Recommended Work:

In addition to rating the trees for hazard, specific work was recommended to alleviate the
hazard and further problems from developing. Discussion of this work is described in

greater detail in the Discussion section of this report. Detailed Spec:flcatlons are included
in Appendix 4.

Recommended Work - (From Field Zizs i
1. Prune to remove dead branches ! Ciainy
2. Prune branches to reduce weight {7y
3. Cable, includes prior thinning before installation
4. Take down
5. Remove target

pRITTON
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Comments:
Comments were added for most trees to further explain tree condition or location.

Photographs:

Appendix 5 contains photographs of all trees recommended for removal that were located

in historically landscaped areas. Trees in forest areas, or backyards that were not
formally landscaped were not photographed.

RESULTS AND DISCUSSION

The Park Service draft Standard Cperating Procedures notes that any tree with a defect
rating of 2 or higher and a Hazard Rating of 4 or higher shall be inspected annually.
Those trees identified with a Hazard Rating of 7 shall have the hazard reduced or
alleviated within 10 days.

We evaluated just over 1100 trees at the Presidio. Of these, 706, or 64%, were
recognized as possible hazards, with a Hazard Rating of 4 or greater. Seventeen trees
had a Hazard Rating of 3, with 11 of those having a defect rating of 2. One tree listed in
the database was evaluated as having a 2 Hazard Rating. One tree was rated with a
Hazard Rating of 7.

Table 1. Number of Trees in Each Hazard Rating

Hazard Ratting Number of Trees % of Trees _ Average Diameter

1 None

2 1 Tree <1% 50"
3 17 Trees 2% 36"
4 358 Trees 49% 35"
5 262 Trees 36% 34"
6 85 Trees 11% 38"
7 1 Tree <1% 54"

A summary of Tarat Faliras shows that 69% of the defects were rated as being over
moderate e: s @3, « ile 21% were over high use targets with almost constant
exposure. Te:n percent (107%) of the hazards identified were over low use, or transitory
exposure, areas.
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Table 2. Summary of Target and Defect Ratings

EN 65 trees 36"

2 504 trees 34" 4
3 155 trees 38" 5
Defect Rating Number of Trees Average Diameter Average Hazard Rating
1 20 trees 33" 4
2 418 trees 36" 4
3 286 trees 35" 5

M_dium levels of defects were observed in 57.7% of the trees, while 39.5% were
identified as having high level defects. Of the trees identified in the data base, 2.7% were
rated as having low level defects. This is in addition to the 376 trees evaluated, but not
documented due to their low defect and target ratings.

Trees Given Discretionary Points

Discretionary Point __Number of Trees Average Diameter Average a;grg Rating
0 662 trees 35"
1 62 trees 34" 5

As would be expected, 91% of the trees were not given a discretionary point. However,
61 trees, or 8%, did receive an extra point. This was mostly due to lean or shallow root
systems exposed by eroded soil. This point was also given for trees where the defect was
likely to become worse in a very short period of time, or there were such factors as
hanging limbs over high use areas.

Hazard Ratings and Number of Trees by Section

Section Number of Trees  Average Diameter Average Hazard Rating
1 5 trees 53"
2 None - -
3 44 trees 35" 5
4 87 trees 35" 5
5 23 trees 36" 5
6 104 trees 37" 5
7 156 trees 33" 5
B 185 trees 36" 5
9 26 trees 34" 4
10 29 trees 45" 4
11 65 trees 32" 5
SRITTON
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Forty species were identified in this inventory of hazard trees. The percentages of trees
found to be hazardous most likely correspond to the general population of trees located in
the high use areas. Monterey cypress (Cupressus macrocarpa) was commonly listed,
making up 33% of those trees identified as potentially hazardous. Monterey pine (Pinus
radiata) comprised 25 % of the hazardous trees, while Blue gum (Eucalyptus globulus)
accounted for 156%. Black acacia (Acacia melanoxylon) and Pink Ironbark (E.
sideroxylon), commonly planted around housing areas, accounted for 9% and 3%
respectively of the hazardous trees. Red Flowering gum (E. ficifolia) and Dracaena palm
(Cordyline dracaena) each accounted for 1% of the population of hazardous trees. The
remaining 13% were spread out among the remaining 33 species.

Species Listing of Potentially Hazardous Tree

Number % of Hazard Average Average Average
Species of Trees Trees Diameter _ Defect Rating  Hazard Rating
Monterey cypress 245 trees 33% 44" 2 5
Monterey pine 182 trees 25% 34" 2 5
Blue gum 112 trees 15% 38" 2 5
Black acacia 66 trees 9% 25" 3 5
Pink Ironbark 23 trees 3% 17" 3 4
Dracaena palm 13 trees 1% 18" 3 5
Red Flowering gum 11 trees 1% 24" 2 4
Misc. species 72 trees 13% 26" 2 4

A diameter distribution of the trees surveyed indicates that most of the trees are mature,
and some are reaching over-maturity. This is patticularly true of the species most often
listed as potential hazards. However, there are trees in the smaller diameter ranges that
will provide some replacement potential for the older trees. It should be noted, though,

that some of these smaller trees are the same age as the larger ones, but are crowded in
forest stands.

Diameter Distribution of All Trees Listed as Poiential Hazards

Number of Average Average Average

Diameter Class Trees Target Rating Defect Rating Hazard Rating

<12" 22 2 3 5
13" - 24" 169 2 2 5
25" - 36" 227 2 2 4
37"-48" 176 - 2 2 5
49" - 60" 79 2 2
61" - 74" 36 2 2

74"+ 15 2 3
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Monterey cypress trees most often exhibited branch breakage, particularly where the
trees were exposed to high winds, on the edge of roads and in open areas. this is fairly
typical for the species. The other defect commonly seen was co-dominant trunks,
resulting from the trunks being equal-sized. Bark becomes included between the two
trunks as they grow against each other, creating a weakness at that point. Most Monterey
cypress noted in the data base were greater than 36" in diameter, indicating they are
reaching the final stage of their useful life.

Monterey pines also exhibited branch breakage, due mostly to long limbs that become
very heavy with foliage. Most trees of this species range in size from 13" to 48" in
diameter. Though many are mature, they can be expected to provide a good deal of
landscape amenity to the Presidio for some time. Blue gums have a similar diameter
distribution in the Presidio.

£

Diameter Distribution of Most Commonly Identified Species

<12" 13-24" 25-36" 37-48" 49-60" 61-72" 72"+
Monterey cypress

3 18 7 79 13 25 10
Monterey Pine

2 29 81 51 14 4 1
Blue gum

0 23 41 25 13 6 5
Black acacia

7 29 19 10 1
Pink Ironbark

2 21

The high use areas surveyed found most of the hazard trees located around buildings, in
yards or playgrounds, or along street or in parking areas. This is mostly a function of
where the inventory was focused. Trees along streets that were not in yards were not
inventoried in this first phase of the project, so the number of potential hazards in those
areas would be expected to increase dramatically, once the inventory of all areas is

gonigla,
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Trees with Each Type of target Description

Number Average Average Average
ipti i Target Ratin Hazard Ratin
1 - Landscaping 76 trees 32" 1 4
4 - Bus Stop 1 tree 43" 1 5
5 - Path 40 trees 32" 2 4
6 - Sidewalk 9 trees 24" 2 4
7 - Low Use Road 167 trees 36" 2 4
9 - Playground, Yard 147 trees 33" 2 2
10 - Main Road or Parking 75 trees 38" 2 4
11 - Unoccupied Building 32 trees 36" 2 4
12 - Occupied Office 1 tree 54" 2 5
13 - Occupied Residence 101 trees 37" 3 5
14 - Historic Building 75 trees 41" 3 5

Work was recommended to alleviate hazards, using the standards of current arboricultural
practice, as outlined in the International Society of Arboriculture's Tree Pruning
Guidelines and the American National Standards Institute's (ANS!) A300 Standard for
Shade Tree Pruning. Both publications will use the terms Crown Cleaning for removal of
dead branches, and Crown Thinning for further removal of live branches to reduce weight
and windsail. Cabling was recommended where the tree was considered important
enough to remain in the landscape, and where cabling would reduce the hazard to
acceptable levels of risk. Cabling includes a complete cleaning and thinning of the tree
prior to installation of cables. {See Recommendations and Discussion Section of this
report for further information.)

Trees were recommended for removal when they were considered to be in poor heath or
with such poor structure that pruning would not alleviate further hazards.

In the one situation, a toddler swing in a back yard was placed in a tree with broken

hanging branches above it. The target could easily be moved to alleviate the hazard in
this case.

Number of Trees Prescribed Each Type of Work

Recommended Work Number of Trees _% of Trees Average Diameter
None 5trees <1% 36"
1- Prune to Clean 71 trees 9% 32"
2- Prune to Thin 433 trees 59% Y
3- Thin & Cable 22 trees 3% 5 "
4- Remove 192 trees 26%
5- Move Target 1 tree <1% 35"
pRITTON
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RECOMMENDATIONS
Implement a Hazard Tree Management Plan

It is our recommendation that the Park Service personnel continue with implementation of
an aggressive Hazard Tree Management Plan to alleviate or reduce potential hazards to
an acceptable level of risk.

The Hazard Rating system used by the Park Service readily lends itself to priotitization of
the work needed. Trees with the highest Hazard Ratings should be worked on first,
continuing through each leve! until each tree is pruned or removed, depending upon the
nature of the defect identified.

' Appendix 3 of this Report lists trees in order of Hazard Rating for ease of identifying the

tre2s to be worked on first. It is recommended that tree removals be bid separately from
tree pruning, since removal work can be done by crews less skilled in pruning practices.
We recommend that pruning contracts provide preference to contractors who are ISA’
Certified Arborists, with a minimum requirement of at least one Certified Arborist and one
Certified Tree Worker on each crew. Althgugh Certification does not guarantee quality, it

is a first step in qualifying the tree service is a professional company dedicated to quality
work.

We have provided, in Appendix 4, a suggested set of Specifications for Tree Work. The
terms used in these specifications are drawn-directly from the ISA Pruning Guidelines and
the proposed ANSI A300 Standard for Shade Tree Pruning. Additional considerations
include safety, care of the adjacent landscape plants, wood disposali, timing to protect
wildlife during breeding season, and inspection.

We recommend a qualified consultant be retained to inspect the first contract for tree
pruning. The consultation should also include review of the contract documents and bid
list presented to the potential bidders. A pre-bid teur is considered routine, and should be
required of all potential bidders at a specified time and place. This insures that all
contractors receive the same information regarding details of the work. Park Service
personnel assigned to oversee tree maintenance should accompany the consultant at the
pre-bid tour and on all inspections to receive training in current arboricultural standards,
and to become familiar with the requirements of inspecting this type of work as well as the
terms used in the specifications.

No matter how well a specification is written, regular inspections during the work are
absolutely necessary to obtain a high standard of work performance.

* International Society of Arboriculture
BRITTON
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Maintain a Regular Monitoring Schedule with Trained Staff

Those trees with the lower Hazard Ratings of 2 or 3 do not require work in the scope of
this Plan. However, these trees should still be inspected every 3 to 5 years to insure they
do not develop hazards that should be taken care of before their scheduled maintenance.
Trees with a hazard rating of 4 or higher should be inspected annually, as is stated in the
Park Service's draft Standard Operating Procedures.

Assign one to three people to evaluate trees. Provide training in tree hazard assessment
and in pruning and inspection techniques so they can oversee contracts.

Maintain a Regular Pruning Cycle

Regular, systematic pruning of irees has been shown to be less expensive than pruning
trees on an absolute need basis. Problems can be predicted and taken care of prior to
branches or trunks breaking, preserving both the aesthetic and property values of the
trees. Proper management and pruning also provides a safer and more secure
environment for the people who recreate under the trees. A systematic tree management
program will reduce long-term costs and is actually the least expensive and most fiscally

responsible method of maintaining a community's tree resource. (Miller & Sylvester,
1981.)

However, the Presidio is faced with a significant problem in terms of implementing such a
program. The most obvious is inheriting a set of older trees that have been minimally
maintained, and the extensive cost of pruning or removing these trees in order to reduce
risks to an acceptable level. It will no doubt take ten or more years to actually prune or
remove the trees with potentially hazardous conditions. But once this is accomplished,
the Park Service should keep the trees in high use areas systematically pruned. This will

require an annual budget set aside specifically for tree care, training personnel and for re-
planting efforts.

Although many of the trees are older and some are declining, there exists at the Presidio
a number of landmark trees well worth the effort and cost of preserving through careful
maintenance. Some decisions will obviously need to be made about the cost of
preserving certain trees versus the benefits and/or aesthetic value of the tree. We
recommend that once a tree has significant decay due to past injuries, that it seriously be
considered for replacement. This may, in some situations, still require pruning the tree at
least once to reduce its hazard Qotential while a new tree is established.

SRITTO
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Improve Planting Procedures

Trees should generally be planted using the techniques identified by the University of
California, in Leaflets #2576 and #2583 (See References Used). These techniques call
for the planting hole to be dug twice the diameter of the container from which the tree is
transplanted and no deeper. The tree should be placed in the hole so that the original
root collar is 2 to 3 inches above the final grade. It should be noted that most trees are
planted too deep in containers, so the soil on top of the root ball should be taken off to the
point where the first major root of the tree lies just below the soil line. This root, then,
should be visible, just above the final grade.

No rigid root barriers should be needed in the Presidio's soil. If sidewalk damage has
been a problem in the past, plastic or copper screen can be placed vertically at the edge
of the pavement to be protected, to a depth of 18 inches. If there has been a problem with
roots surfacing in lawn areas, then the irrigation practices need to be re-evaluated and

changed to a longer, less frequent cycle to encourage deeper rooting and better soil
aeration.

Staking should be used only when absolutely needed to keep the trunk upright. In this
situation, 2 stakes should be placed outside the root ball and into native soil, so that they
are perpendicular to the prevailing winds. The tree should be loosely attached to the
stakes so that it can bend in the wind. Stakes should be left on for no more than 2
seasons of growth. Coniferous trees generally should not be staked.

If there is a concern about tree protection from vandalism, then a barrier of three or four
stakes should be placed around the tree, without ties to the trunk.

For best establishment, a basin should be provided around the tree for irrigating the first
two years by hand. This basin should begin about 4 inches inside the original root ball,
and extend out 6 inches beyond the root ball the first year. It should be filled three times
and allowed to drain, twice a week for the first 6 weeks and weekly thereafter. Irrigation
during the second growing season should take place every 10 to 14 days. The basin
should be enlarged the second season to encompass one or two more feet. This will
encourage the roots to become established farther from the tree. If basins are impractical
in some locations, drip emitters can be used. There must be at least four emitters per tree,
placed at the edge of the root ball, not near the trunk. These should be moved out the
second year, and increased in number, to encourage more extensive rooting of the trees.

It is important for tree health and optimal growth that at least one foot of bare or mulched
soil be maintained around the tree's trunk. This will accomn'izh two things: the tree's
roots will have less competition from lawn or other ground cvers =nd lawn mowers will
not need to mow around the tree, causing injury to the truri«. vy and other ground covers
should routinely be kept at least 1 to 3 feet from tree trunks. When native California oaks
are planted, the area under the canopy should be kept mulched and free of landscape

plants, including lawn.

wRITTON
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Some amendment should be added to the soil when planting trees in sandy soils. We
recommend that the soil in the planting hole be amended with 1 part of organic matter to
every 3 parts of backfill soil. Increasing this ratio could result in the tree roots staying
inside the amended soil area, creating future anchoring problems.

improve Cultural Conditions for Tree Growth

Two practices need to be changed around existing trees, which have already been
mentioned for new tree planting.

1. Keep ivy and other ground covers off tree trunks, and pruned back at least three feet.
This allows defects in the trunks to be readily recognized and reduces the need to irrigate
tree trunks, which can lead to crown rot disease, or Phytophthora sp.

2. Change irrigation cycles to apply more water, less frequently. This encourages deeper
rooting of both the ground covers, as well as the trees. It also allows drainage to take
place, reducing the chances of saturated soils and crown rot development.

Improve Species Selection

The trees most commonly found at the Presidio are those well adapted to the salt winds
and mild summers. However, these species are also prone to branch breakage.
Selection of species other than Monterey cypress, Monterey pine and eucalyptus should
be seriously considered in high use areas where cultural resource values would not be
compromised. These trees do, however, lend themselves to forest groves and can make
good specimens when regularly maintained. Good replacements include Deodar cedar
(Cedrus deodara), Incense cedar (Calocedrus decurrens}, Norfolk Island pine (Auracaria
heterophylla) Port Orford cedar (Chamaecyparis lawsoniana)., and Coast Live oak
(Quercus agrifolia), as tree native to the Presidio.

Black acacia (Acacia melanoxylon) and Pink Ironbark (Eucalyptus sideroxylon) should be
avoided wherever possible due to their nature of having poor branch structure and their
susceptibility to branch breakage and decay.

gﬁiTTON
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QUALIFICATIONS OF CONSULTANTS

Britton Tree Services, Inc. is an established tree care company serving the Napa Valley
and surrounding areas since 1976. The consultants have extensive experience in
helping public agencies care for their trees. Below are the qualifications of the
consultants who worked on the project.

Denice Froehlich Britton, Consulting Arborist

Denice has over 14 years experience in tree evaluation and inventory techniques . She
has been the Project Director for many Tree Inventories, evaluating 100 or more trees,
during the last 5 years. Her expertise lies in Tree Hazard Evaluation, Tree Inventory
Design, Data Analysis, and Report Writing. Prior to joining Britton Tree Services, Inc.,
D¢ nice was the Urban Forestry Specialist for the Unriversity of California at Berkeley for

three years, where she specialized in helping City Personnel develop Tree Management
Programs.

As Project Director, she developed the inventory format, coordinated field activities,
mapping and evaluation of trees, data analysis and is the main author of this repont.
She coordinated the activities of all other project personnel.

John C. Britton, Consulting Arborist

Mr. Britton has over 25 years experience in pruning and caring for trees. His career
began in Oakland, working for Entriken Tree Service. He has owned Britton Tree
Services, Inc. in St. Helena since 1976. He has extensive experience in evaluating trees
for hazard, and in estimating tree work. His expertise in pruning practices is illustrated by
his Chairmanship of the ISA Committee to develop the publication Tree-Pruning
Guidelines.

He was responsible for evaluating the trees, determining maintenance needs and
prioritizing the work. He also reviewed the written report.

As a Team, the Consultants bring a unique blend of practical experience in all aspects
of tree care, and expetrtise in developing management programs. Both are ISA Certified
Arborists and have been accepted as active members of the American Society for
Consulting Arborists. Their field assessments concentrate on factors known to create
potential h=zard'z, 2nd cultural conditions known to reduce tree vigor.

“‘EJTTON

PRESIDIO OF SAN FRANCISCO Tree Hazard Assessment Page1s oo



REFERENCES USED

Clark, David E. Editor, 1979. Sunset New Western Garden Book. Lane Publishing: Palo
Alto, CA 512pp

Council of Tree and Landscape Appraisers, 1992, Guide for Plant Appraisal, 8th Edition.
International Society of Arboriculture, Savoy, IL.

Evans, James W. 1981. Reduction of Public Liabilities. Journal of Arboriculture 7(8):218-
221

Fumniss, R.L. and V.M. Carolin. 1977. Western Forest Insects. US Dept. of Agriculture,
Forest Service. Misc. Publication # 1339. US Gov*. Printing Office, Washington, D.C.

Harris, Richard W. et al. 1978. Staking Landscape Trees. University of California, Div. of
Agricultural Sciences Leaflet #2576 13pp.

Harris, Richard W. et al. 1976. Planting Landscape Trees. University of California, Div. of
Agricultural Sciences Leaflet #2583.

Harris, Richard W. 1983. Arboriculture: The Care of Trees, Shrubs, and Vines in the
Landscape. Prentice Hall: Englewood Cliffs, NJ. 688pp.

Hepting, George H. 1971. Diseases of Forest and Shade Trees of the United States. US
Dept. of Agriculture, Forest Service. Ag. Handbook #386. Gov't. Printing Office,
Washington , D.C.

Matheny, Nelda P. and James R. Clark, 1992. A Photographic Guide to the Evaluation of
Hazard Trees in Urban Areas. International Society of Arboriculture, Urbana, |l.

Matheny, Nelda and James R. Clark. 1994, 2nd Edition. A Photographic Guide to the
Evaluation of Hazard Trees in Urban Areas. International Society of Arboriculture, Savoy,
IL. 85 pgs.

Miller, Robert W. and William A. Sylvester, 1881. "An Economic Evaluation of the Pruning
Cycle™. J. of Arboriculture 7(4): 109-112.

National Park Service, 1993. Western Region Directive #WFI-093 and 1993 Guidelines
for Managing Hazardous Trees._

‘ Park Service, 1993. Draft Standard Operating Procedures. Golden Gate
.t ane ecreation Area, San Francisco, CA.

Partridge, Arthur D. and Daniel L. Miller. 1974. Major Wood Decays in the Inland
Northwest. University of ldaho. [daho Research Foundation, Moscow, ID 125 pp .

sRITTON

PRESIDIO OF SAN FRANCISCO Tree Hazard Assessment Page 16  oe



¥ =7 ! ""ﬂ tEcL ] ]

=)

O |

Perry, Ed. 1989. Western Chapter ISA Pruning Standards. Western Chapter International
Soc. of Arboriculture, Certification Committee. St. Helena, CA

Shigo, Alex L. 1983. Tree Defects: A Photo Guide. USDA Technical Report NE-82.
Northeastern forest Experiment Station. US Publishing Office, Washington D.C.

Shigo, Alex. 1977. Compartmentalization of Decay in Trees. USDA For. Serv. Ag Info.
Bull. #405. 73 pp.

Sinclair, Wayne A.; Howard H. Lyon and Warren T. Johnson. 1987. Diseases of Trees
and Shrubs. Comstock Publishing Assoc., Comell University Press, Ithaca, NY.

Watson, Gary, 1991. Attaining Root:Crown Balance in Landscape Trees. J. of Arb 17(8):
211-216.

Yamamoto, Stan T., 1985. Programmed Tree Pruning and Public Liability. Journal of
Arboriculture 11(1): 15-17.

oRITTOH,

PRESIDIO OF SAN FRANCISCO Tree Hazard Assessment Page 17 o<



APPENDIX 1

MAPS OF TARGET RATINGS

. (in GGNRA files)
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APPENDIX 2
LIST OF TREES IN ORDER OF MAP SECTION

(in GGNRA files. The data provided
for each hazard tree is described on
the following page.)

‘,nl'l"ro N

TREE
i 1 -~
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DATA FIELD SHEET
Presidio San Francisco

Treed# - Same number as previous survey, if tagged.

If not tagged, a number beginning with 8000 will be
assigned. Trees will be mapped.
Tree Specles - Common Name
DBH - Diameter at Breast Height, or 4.5 feet above
the ground. DIAMETER of mutti-trunk tree will be
taken below the division of trunks, to provide a
representative diameter.
Tree Location
- Section #, as indicated on maps provided.
-Building number will be used if appropriate.

Description of Target
1 - Landscaping, lawn
2 - Fence
3 - Sculpture or Pillar
4 - Bus Stop
§-Path
6 - Sidewalk
7 - Low use Roadway
8 - Bench
9 - Children’s Playground or Yard
10 - Main Roadway or Parking
11- Unoccupied Building
12 - Occupied Office or day use building
13 - Occupied Residence
14 - Historic Building

Target Rating -
1 - Transitory Exposure
2 - Daytime Exposure
3 - Ovemnight Exposure

Defect Rating -
1-Low lLevel - Tree is beginning to show decline or
has minor defects.

Reduced top growth

Foliage is abnormal color

Foliage is thinner than normal

Insect activity

Canker, cat face or mechanical injury aflects <1/3
diameter

Heart rot/ollow affects < 1/3 diameter

Dead limbs 2-4 inches in 20% of crown

Dead limbs 4-6 inches in diameter i®10% of
Crown

2 - Medium Level - Visibly dedining. Failure not
readily apparent; judgment is there may be a shifi to
level 3 condition class within several years.
Reduced growth, top of conifers are flattened
Many dead or dying branches scattered
throughout the crown

PRESIDIO OF SAN FRANCISCO Tree Hazard Assessment

Evidence of dead limbs having broken off

Decay from rot tends to be localized

Color of foliage obviously not normal

Conifer crown has 1/3 to 2/3 branches dead;
hardwood crown has 1/3 to 1/2 branches dead

Cankers, cat faces aifect from 1/3 and up to 1/2
diameter single conks

Heart rovvhollow areas affect 30-70% of diameter

Dead limbs 4-6 inches in 20-40% of crown

Dead limbs 6-8 inches in 10-20% of crown

Live green limbs with rot, hollow or dead areas

Long heavy limbs which may break

Included Bark at main crotch or major limbs

3 - High L evel - Live, dying or dead tree or significant
limb with visible defect or damage, which predisposes
il to failing within 3 years.

Crown > 1/2 dead

Canker/Cat face affecting > 50% of diameter

Hearl rot/hollow > 70% of diameter

Ground saturalion

Dead limbs 4-6 inches diametler > 40% of crown

Dead limbs 6-8 inches affecling >20% of crown

Dead limbs =8 inches diameter

Live limbs rotted or splitting out

Multipte conks on bole or limbs 6"

Deferred removal could make tree more unsafe
for employees

Live broken branches

Tree pulling out of ground

Long heavy limbs subject to failure

Included Bark at any crotch, with decay present

Discretionary Point - Added if significant
conditions exist such as a predisposing condition of
the tree (Saturated soil, undermining stream bank,
shallow soil, wind, grew as lean, etc.) orto an
unacceptable target (ireplaceable historic building,
etc.)

Total Hazard Rating = Computed by adding
points assigned above.

Recommended Work - to alleviate hazard
1. Crown Cleaning - remove dead branches
2. Crown Thinning -" 1o reduce weight
3. Cab’'», b s thinning before installation
4 Tak: oo
5. Remove famet
Comments - As needed to {urther explain tree
condition or location.
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APPENDIX 3
LIST OF TREES IN ORDER OF HAZARD RATING

(in GGNRA files. The data provided
for each hazard tree is described on
the following page.)
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DATA FIELD SHEET
Presidio San Francisco

Tree# - Same number as previous survey, if tagged.

If not tagged, a new number beginning with 8000 will
be assigned. Trees will be mapped.
Tree Specles - Common name
DBH - Diameter at Breast Height, or 4.5 feet above
the ground. DIAMETER of multi-trunk tree will be
taken below the division of trunks, to provide a
representalive diameter.
Tree Location
- Section #, as indicated on maps provided.
-Building number will be used if appropriate.

Description of Target
1 - Landscaping, lawn
2 - Fence
3 - Sculpture or Pillar
4 - Bus Stop
5 - Path
6 - Sidewalk
7 - Low use Roadway
8 - Bench
9 - Children's Playground or Yard
10 - Main Roadway or Parking
11- Unoccupied Building
12 - Qccupied Office or day use building
13 - Ccoupied Residence
14 - Historic Building

Target Rating -
1 - Transitory Exposure
2 - Daytime Exposure
3 - Overnight Exposure

Defect Rating -
1-Low Level - Tree is beginning to show decline or
has minor defects.

Reduced top growth

Foliage is abnormal color

Foliage is thinner than normal

Insect activity

Canker, cat face or mechanical injury affects <1/3
diameter

Heart rot/hollow affects < 1/3 diameter

Dead limbs 2-4 inches in 20% of crown

Dead iimbs 4-% inches in diameter in 10% of
crown

2 - My Davel - Visiph decllnlng Failure not

readily dppaful |I, ;udgment is there may be a shift lo

level 3 condition class within several years.
Reduced growth, top of conifers are flallened

PRESIDIO OF SAN FRANCISCO Tree Hazard Assessment

Many dead or dying branches scattered
throughout the crown

Evidence of dead limbs having broken off

Decay from rot tends to be localized

Color of foliage obviously not normal

Conifer crown has 1/3 to 2/3 branches dead;
hardwood crown has 1/3 to 1/2 branches dead

Cankers, cat faces affect from 1/3 and up to 1/2
diameter single conks

Heart rot/hollow areas affect 30-70% of diameter

Dead limbs 4-6 inches in 20-40% of crown

Dead limbs 6-8 inches in 10-20% of crown

Live green limbs with rot, hollow or dead areas

Long heavy limbs which may break

Included Bark at main crotch or major limbs

3 - High Level - Live, dying or dead tree or significant
limb with visible defecl or damage, which predisposes
it to failing within 3 years.

Crown > 1/2 dead

Canker/Cat face affecting > 50% of diameter

Heart rothollow > 70% of diameter

Ground saturation

Dead limbs 4-6 inches diameter > 40% of crown

Dead limbs &-8 inches affecting >20% ot crown

Dead limbs >8 inches diameter

Live limbs rotted or splitting out

Multiple conks on bole or limbs 6"

Deferred removal could make tree more unsafe
for employees

Live broken branches

Tree pulling out of ground

Long heavy limbs subject to failure

Included Bark at any crotch, with decay present

Discretlonary Polnt - Added if significant
conditions exist such as a predisposing condition of
the tree (Saturated soil, undermining stream bank,
shallow soil, wind, grew as lean, elc.} orto an
unacceptable target (imeplaceable historic building,
etc.)

Total Hazard Rating = Computed by adding
points assigned above.

Recommended Work - to alleviate hazard
1. Crown Cleaning - remove dead branches
2. Crown Thinning - to reduce weight
3. Cable, includes thinning before installation
4, Take down
5. Hemove target
Comments - As needed to further explain tree
condition or location.
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APPENDIX 4

SPECIFICATIONS FOR TREE WORK
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SPECIFICATIONS FOR TREE WORK

. GENERAL CONTRACT CONDITIONS:

1. LOCATION:
As specified by the Contract or Work Order.

2. SITE INSPECTION:

It is understood that the Contractor has examined the site and has full knowledge of the
conditions and difficulties to be met. No variations or allowances from the contract sum
will be made because of such lack of knowledge. Bidders are required to attend
the pre-bid tour of the work area.

3. CONTRACT:
As per attachments to these Specifications.

4. PERMITS AND NOTIFICATION:

Prior to performance of work, the contractor shall procure all permits and licenses as may
be required by the Park Service and/or the City of San Francisco. A California State
Contractor's License for tree work (C61/D49) is required by law.

5. DAMAGE TO TREES AND SHRUBS:

It is the objective of this Contract to preserve and enhance the landscape. Therefore,
damage to any trees, shrubs, lawn or real property will not be tolerated. Damage to trees
or shrubs will result in an assessment by a qualified arborist. Damage assessment of
trees and shrubs will be guided by the system of evaluation outlined in the publication
entitled Guide for Plant Appraisal, 8th Edition, written by the Council of Tree and
l.andscape Appraisers in 1992 and published by the International Society of
Arboriculture, Savoy, IL.

On the basis of the system established by the International Society of Arboriculture, the
basic value of a tree or shrub is established using its diameter and the cost of replacing a
tree with the same species. This basic value is then modified by the plant's condition and
location to reflect the actual landscape value.

On partially damaged plants, a parcentage of the above figure will be applied.

The Park Service recsrves *he right to require replacement, by planting, of badly
damaged trees or s:.u + ~damaged or destroyed plants will remain the property of the
National Park Service.

sRITTON
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6. DAMAGE TO REAL PROPERTY:

In the event that damage occurs to real property, notification will be given to the job
inspector, or the Forester for the Presidio, before leaving the grounds that day. This .
damage shall be repaired by the Contractor at his expense to the satisfaction of the Park
Service. Unless otherwise arranged, repair of damage to real property will be completed
before final payment is made to the Contractor.

7. PREVENTION OF DAMAGE TO VEGETATION AND LANDSCAPE:

The Contractor shall use all possible methods available to him to prevent damage to
surrounding landscaping, roads and structures, including the foliowing:

Equipment shall be kept on specified roads and driveways to minimize damage to planted
areas.

Limbs cut from the tree that may cause damage to lower limbs, vegetation or asphalt must
be lowered from the tree on a rope.

Climbing gaffs (hooks) shall not be used to climb trees except for takedowns or as an
emergency measure to rescue an injured climber.

Limbs that cannot be held by one hand, or those greater than three inches (3") in diameter
shall be pre-cut to prevent splitting or peeling of the wood and bark.

8. PUBLIC SAFETY:
The Contractor shall be responsible for public safety, including:

The placement of barricades, warning cones, or roping off an area in which work is taking
place.

Traffic and pedestrian control.

Maintenance of a clean right-of-way at the end of the working day on sidewalks, streets
and driveways. If objects are left in the right-of-way overnight, they must be coned off.

Any brush chipper left unattended shall have the hopper closed, the ignition locked, and
the key removed.

Ropes shall be pulled out of the tree at the end of each working day.
Saws and other tools, when not in use, shall be secured.

Zach crew shall have an easily accessible fire extinguisher, first aid kit, and a list «
emergency telephone numbers easily accessible.

BRITTOy

‘TREE SPRVICES, INC.

PRESIDIO OF SAN FRANCISCO Tree Hazard Assessment Appendix 4, Page 3



9. WILDLIFE

If active nests are found in trees to be treated, or in trees in the process of pruning or other
treatment, or if any wildlife is inadvertently injured or killed, park staff shall be immediately
contacted, prior to proceeding further, to allow appropriate action to be taken.

10. LICENSES AND QUALIFICATIONS OF CONTRACTORS:

Before commencing work, Contractors must be licensed as a business in the City where

the work is taking place. License numbers must be entered on the bid form where space
is provided.

Contractors shall provide in the bid package a Cetrtificate of Insurance showing at least
$1,000,000 coverage and a Certificate of Worker's Compensation Insurance.

A minimum crew shall consist of a fully-qualified climber, having a minimum of two year's
experience in pruning ornamental and shade trees, and an arborist-foreman directing the
work. The foreman shall be a Certified Tree Worker or Arborist with a minimum of three
years experience in all aspects of arboriculture.

Preference will be given to Contractors who are Certified as an Arborist by the
International Society of Arboriculture (ISA). The Contractor shall have a minimum of five

(5) years experience in a supervisory capacity. He shall be responsible for all decisions
made on the job and must visit the job site daily.

Il. WORK TO BE PERFORMED
1. ROOT COLLAR EXCAVATIONS:

Where prescribed, the tree will receive an examination of the root collar area to determine
the root collar's condition, i.e. presence of decay, girdling roots, structural soundness,
presence of dead tissue indicating disease, soil leve! changes or buildup of debris.
Injuries to lower trunk will be examined to determine proper development of callus tissue.
Where tissue has died back under the bark, the dead bark shall be removed to live callus
without breaking into the compartment wall. Should any cavity excavation reveal

structural weakness or a dangerous situation, the Contractor shall bring the situation to
the immediate attention of Forester for the Presidio for review.

Techniques:

Any tree recommended for a root collar examination Prior to construction should be

excavated using the following guidelines under the supervision of the Consulting Arborist.

pRITTOyN
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1. A Root Collar Excavation consists of removing soil, lawn, ivy and other debris or plants
from the base of the tree down to the original grade on all sides. The root flares shall be
cleaned and exposed for six to twelve inches below the original soil level. In extreme
situations, and with larger trees, the root flare may need to be exposed much farther out to
properly examine its condition.

2. If excavations reveal extensive decay in the original roots, and adventitious roots are
not large enough for support, the tree shall be recommended for removal.

3. If excavations reveal greater than 25%, yet less than 50%, dead tissue at the root
collar, the tree should be evaluated in terms of:
a. Remaining anchoring roots in relation to distribution of canopy weight.
b. Cause of the injury and/or the aggressiveness of the disease or insect in
relation to the vigor of the tree.
c. Remedial treatment and/or change of cultural conditions necessary to reduce
the spread of the injury.

4. After examination, healthy roots shall be recovered with soil to the original grade, or
the edge of the coarse, above ground bark.
a. Do not backiill until the Consulting Arborist has examined the exposed collar
and authorized it. If the excavation must remain open for more than 12
hours, the roots shall be covered with burlap or plywood and clearly
marked to warn pedestrians of the hazard.
b. No root pieces or green organic material shall be included in the backfill.

c. The bark crevices shall be cleared of dirt using a whisk broom or stiff bristled
brush.

5. Where the root collar is considered healthy, soil will be left at the original or natural
grade. Whenever a root crown excavation is expected to (or begins to) exceed 6 inches
in depth, the Parks Superintendent will be notified immediately.

6. Unhealthy root conditions shall be left exposed for regular inspection and treatment.
7. Excavations must be clearly marked to warn and guide pedestrian traffic at all times.

8. Where necessary, tree wells or grates will be installed by the Park Service under
separate contract.

BRITTON
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2. PRUNING -

General Requirements:
Trees are to be pruned as directed on the bid form; each method is described below.

Trees shall not have their branches or tops shortened, they are to be left in their natural
form.

Climbing gaffs (hooks) shall not be used to climb trees except for takedowns or as an
emergency measure to rescue an injured climber.

3. YOUNG TREE PRUNING
Improving Crown Structure:

Structural pruning refers to pruning young trees to establish a good branch spacing and
develop strong branch attachments.

A general goal is to have branches spaced at least 3" to 8" apart up and down the trunk as
well as radially around the trunk. For large growing trees, main branches are to be 9" to
12” and up to 18 apant.

For best attachment, branches should generally be less than 3/4 the size of the trunk or
parent limb. where branches are larger than this and beginning to compete with the
leader, they are to be removed completely to the trunk or the competing branch can be
thinned as much as 50% near the end to slow its growth.

4. MATURE TREE PRUNING
. _Crown Cleaning:

This method of pruning consists of the removal of dead, dying or weak, diseased, rubbing
or otherwise interfering branches.

Minimum diameter of branches that are removed is one-half inch (1/2") in the leaf canopy
area. Limbs more than three inches (3") in diameter shall be pre-cut to prevent splitting or
peeling of the wood and bark.

There is no minimum diameter along the trunks and scaffold limbs for dead or weak

sprouts and branches. Well-placed inside branches shall be left on the tree to promote
taper of limbs.

‘ -
Basal suckers and root sprouts up to 4" in diameter are to be removed from all trees.

All cuts shall be made just outside the branch bark ridge and collar. On dead limbs, cuts
shall be made so as not to injure any callus development. The finished cut surfaces shall
be smooth and in one plane with no jagged edges or torn bark.

TREE SERVICES, INC.
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b._Crown Thinning:

Thinning refers to pruning of live branches and limbs for reasons of health, safety and
appearance. Thinning is to be used where branch foliage is so thick as to cause a "wind-
sail" effect or is so heavy as to increase the probability of limb breakage. At no time shall
large holes be left in the canopy. Care must be taken to prevent exposure of upper limbs
to direct sunlight, which may cause sunscald and branch weakening.

Prune to clean the tree as described above. In addition, thin limbs that are heavy or
dense with foliage. Trees with equal sized, or co-dominant, trunks shall have one limb
thinned more than the other to slow its growth in relation to the parent branch. The final
result will be a more open canopy.

Thinning cuts are to be made in the outer third of the branch. Thinning cuts generally
remove limbs two (2") inches in diameter and smaller. A maximum of one-third (1/3) the
foliage of the tree shall be removed. Well placed inside branches are to be left on the tree
to promote limb taper.

¢. Crown Restoration:

Crown Restoration is the improvement of the structure, form and appearance of trees with
branches that have been severely headed (or topped), or storm damaged.

Crowded branches at or near the end of the branch stubs shall be thinned out so as to
leave 2 to 5 well-spaced sprouts around the cut (or broken) end. By thinning the number
of sprouts and exposing those remaining to more sunlight, horizontal branches should
form along their length. Therefore, these sprouts should not be shaped back during the
first restoration pruning.

The tree should be re-pruned 2 years later to further thin out the number of sprouts or to
reduce the size of the sprouts and encourage lateral development if no natural laterals
have formed.

d. Crown Shaping (or Crown Reduction):

Crown Shaping reduces the spread of a tree.

Shaping shall be accomplished by removing branches to the trunk wherever feasible.
Otherwise, shaping shali consist of removing the longest portion of a limb tv a lateral large
enough to assume the terminai role, or at least 12 the size of the branch being removed.
The remaining branch can be thinned, but is =% '> & - shaped back.

No more than 1/3 of the total leaf surface of "= - r.:7 . shall be removed.

BRITTON
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5. CABLING
Materials and Procedures

In the event that a branch has been weakened by a cavity or poor attachment, or is
subject to high winds, a box cable system will be installed.

The foliage will be thinned before cabling begins. Any rodding or bracing shall take place
before cabling. '

Cables shall be installed in the upper third of the branch area, as high as is reascnably
possible. Cables are to be attached to the tree by use of a cast steel lag hook or lag eye,
or by means of a bolt through the limb, if decay is present. All hardware will be

galvanized or otherwise coated against rust. Eyes shall be dropforged rather than bent to
shape.

Holes drilled for lag screws shall be one-sixteenth (1/16") of an inch smaller than the
outside thread diameter, and one-eight (1/87) of an inch deeper than the length of the
threads. The holes for bolts are approximately the diameter of the bolt.

Lags and hooks shall be in direct line with the cable and, as much as possible, enter the
limb at approximately 90 degrees to the surface. Only one cable may be attached to any
hook, eye or bolt. An effort should be made to keep all the cables in one plane.

Before installing nuts on bolts, the bark may be traced away to the cambium. Care must
be taken not to injure the sapwood. Washers are to be round or oval, not diamond-
shaped. All nuts will have washers under them, and shall be tightened down with a

socket wrench to prevent injury to the bark. A thimble must be used under the cable
where it passes through the hook or eye.

When using common grade cable, splicing shall consist of four wraps with each strand; all
seven strands must be wrapped.

Pre-formed tree grips shall be used with extra high strength cable of one-quarter inch
(1/4") or three-sixteenths inch (3/16") only.

Cable tension shall be taut but not tight.

BRITTOy
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ACCEPTABLE CABLING MATERIALS

Limitations Anchor Units Flexible Cable
Load Lbs/Limb Diam Lag Screw / Threaded 7 Strand
Diam. / BRod Galvanized Wire
500 6-8" 1/2" --- 1/4" common grade
800 8-14" 5/8" -— 5/16" common or

3/16" extra high
strength (EHS)

2000 10-20" - 3/4" amon.nut  1/4" EHS or 3/8" common
3000' 15-28" -- 3/4" amon nut 1/4" EHS or 3/8"common
3700 30"+ 7/8" amon 5/16™" EHS or 1/2" common
6. TAKE DOWN:

Trees designated for removal will be clearly marked. Trees will be taken down in a
manner consistent with the health and safety of the tree climbing crew and the general
public. Damage to other trees or shrubs must be avoided. Climbing gaffs or hooks may

be used when removing trees. All stumps are to be routed six (6") to twelve (12") inches
below the soil level.

lll. WOOD DISPOSAL AND CLEAN UP:

All brush shall be chipped and the chips stockpiled on site at the direction of the Forester
for the Presidio. All wood which cannot be chipped shall be disposed of at the
Contractor's expense, or at the discretion of Forester for the Presidio, be left stacked
neatly on site near the site of the tree's trunk.

IV. INSPECTION:

An authorized Arborist or the Forester for the Presidio shall at all times have access to ths
work whenever it is in preparation or progress and the Contractor shall provide props.:
facilities for such access and for inspection. Inspection of the work shall not relieve ti: s
Contractor of any of his obligations to fulfili his contract as prescribed. Final inspection of

work shall be made after all work under this contract has been completed and the final
clean up performed.

TREE SERVICES, INC.
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Some Observations of the Early Explorers

The journals of early explorers reveal much about the distribution of native vegetation on
the San Francisco Peninsula. Journal excerpts, as provided by Clarke (1959), were used in the
preparation of Figure 2-1, “Probable Prehistoric Native Vegetation Communities”. Some of the
more interesting passages are recounted here.

Near Mountain Lake

In H. E. Bolton's (1930) account of Anza's California expeditions, Father Font, a priest
accompanying the expedition, described the area near Mountain Lake: "This place and its
vicinity has abundant pasturage, plenty of firewood, and fine water, all good advantages for estab-
lishing here the presidio. . . . It lacks only timber, for there is not a tree on all those hills, though
the oaks and other trees along the road are not very far away. . . . Here and near the lake there
are yerba buena and so many lilies that I had them almost inside my tent."

Anza agreed with Font's opinion of the Mountain Lake area. There was "much firewood
and good pasturage, sufficient and even in superabundance for pasturing cattle. But along with
these good qualities one must mention the lack of timber, for in the district examined there is none
even for barracks."

Fort Scott Arez

Font reports that the party "entered upon a mesa that was very green and flower-covered,
with an abundance of wild violets. The mesa is very open, of considerable extent, and level,
sloping a little toward the harbor."

East of the Presidio

From. the hills of the Presidio, Font went down o i beacii of the marina and from there
“continued along a plain in an opening made by some hills, all of very good land and well grown
with grass and other herbs. In the middle of it there is a small lake like a fountain or spring of
fresh water with tule. . . . It appears that this water is permanent because at the foot of the hills
in their canyons it is very green and shady, with plentiful small trees. We climbed another hill
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and then entered a very thick grove of scrubby live oak and other small trees and brush which
continues for a considerable stretch over the hills along the shore of the estuary."

Anza's account of the same area contains some different details. "Very soon after leaving
the vicinity of our camp [Mountain Lake] I began to find running water, an infinite supply of
firewood, timber for barracks, mostly of oak, both green and dry and of good thickness, but bent
toward the ground because of the constant northwest winds on this coast."

Southeast of the Presidio

On their return journey to Monterey, the members of the Anza expedition left the camp
at Mountain Lake, marched eastward, then southward, probably between Pacific Heights and Nob
Hill, to the future site of Mission Dolores. Font reports that "passing through wooded hills and
over flats with good land, in which we encountered two lagoons and some springs of good water,
with plentiful grass, fennel, and other useful herbs, we arrived at a beautiful arroyo which,
because it was Friday of Sorrows, we called the Arroyo de Dolores. On its banks we found much
and very fragrant manzanita and other plants, and many wild violets."

George Vancouver, the noted English navigator and explorer of the west coast, visited the
Presidio in 1792-1793. He found that the ride between the Presidio and Mission Dolores "was
rendered unpleasant by the soil being very loose and sandy, and by the road being much
incommoded with low groveling bushes. . . . The barren sandy country through which we had
passed, seemed to make a natural division between the lands of the mission and those of the
Presidio, and extends from the shores of the port to the foot of a ridge of mountains which border
the exterior coast and appear to stretch in a line parallel to it. The verdure of the plain (about the
mission) continued to a considerable height up the sides of these hills; the summits of which,
though still composed of rugged rocks, produced a few trees.”

Bayside Areas

Archibald Menzies, the official naturalist in the Vancouver party, reports that the shore
around Yerba Buena Cove (now Aquatic Park lagoon) was in many places covered with bushes

"of a stunted scrubby appearance and not very numerous in variety. . . ." These thickets were
largely composed of Quercus agrifolla, baxt Flnic arbutifolia, Aesculus californica, Ceanothus
thyrsiflorus, Baccharis pilularis, Er’ a5 Salix lasiolepis, S. lasiandra, and Loni-

cera involucrata were also present.

Menzies noted that the shore of the bay just east of Fort Point and north of the Presidio
was lined by a low tract of marshy ground. Firewood was difficult to acquire as there was only
scrubby brush wood on the side of an adjacent hill.
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Vancouver reports that the marshy ground was a seawater lagoon between the beach and
the mainland. The brush was small, bushy Quercus agrifolia. Fresh water was secured from a
low space behind the beach, which was covered with a spiny grass and flooded with rain. When
they returned the following October, this area was quite dry and the hills surrounding the Presidio
appeared barren.

Citation

Clarke, W. C. 1959. Vegetation cover of the San Francisco region in the early Spanish period.
Master of Science thesis. University of California. Berkeley, CA.
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Updated Forest Stand Inventory

This appendix contains an inventory of the Presidio forest stands. It gives acreage,
species, stand vigor, wildlife rating, understory vegetation sensitivity, and soil-geologic-
vegetation type for each stand shown in Figure 34 in Chapter 3. The recommended allocation
of each stand to a particular management emphasis area described in Chapter 5 of the plan is also
given.

This inventory is based on the partial survey of Presidio forests by McBride (1984; see
citation in Chapter 9), as updated by Jones & Stokes Associates for this report. The understory
vegetation sensitivity ratings were provided by the volunteers and staff of the Natural Resources
Division of the Golden Gate National Recreation Area. Stands 1-235 were assigned by McBride
(1984). Stands 236-584 were assigned by Jones & Stokes Associates and have not been assigned
a wildlife rating or vigor because they lack data from the McBride study. Stands with native
vegetation types of oak or willow that were assigned stand numbers by McBride are also included
in this inventory table. These stands are treated as native vegetation in this report and are
illustrated in Figure 3-2, instead of Figure 3-4.
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Table D-1. Updated Forest Stand Inventory

Stand Management  Wildlife  Understory Soil-Geologic- Stand
Number* Species® Area® Rating! _ Sensitivity® Vegetation Unitf Vigorr  Acmage
1 c 13 M ABC 4611 NR 1.8
2 c 19 M ABC 4611 H 0.8
3 P 19 M ABC 4611 M 0.3
4 c 19 M AC 4611 H 13
5 A 19 L ABC 4611 M 0.
6 cp 19 L ABC 4511 H 03
7 E 19 M ABC 4611 H 0.7
3 E 23 M ABC 4611 H 13
9 E 0 H D 2111, 4411 M 07
10 E 0 M ABC 2111, 2211, 4411, 5000 M 0.4
11 E 26 M ABC 4411, 4611 M 23
12 E 16 M ABC 4411 M 0.6
13 c 16 M NR 4611 M 03
14 E 16 M NR 4611 M 0.2
15 C 16 L NR 4611 M 03
16 A 16 L ABC 2211, 4411, 4611 M 0.7
17 CP 27 L ABC 4411 L 07
18 E 16 L ABC 4411 M 0.3
19 E 16 M AC 2211, 4411 M 15
20 E 16 M ABC 2211, 4611 M 19
21 Cp 2 M AC 2211, 2221, 2222, 4111 L 16
22 C 22 L ABC 2211, 3111 L 22
23 CP 22 M NR 2211, 3111 L 1.6
24 CP 28 L ABC 3111 L 03
25 P 28 L ABC 2211, 3111, 4111 M 04
26 E 28 L AC a1 M 02
27 E 28 M NR 3111, 4111 M 0.1
28 C 28 L NR 2211,4111 L 02
29 CPA 28 L NR 3111 H 02
30 P 28 L ABC m L 0.1
n E 28 M AB 3111 M 0.1
32 CP 28 L AB 3111 M 0.1
13 E 20 L NR 3111 M 03
34 P 20 L NR 3 L 0.4
35 E 20 L NR 3111 M 02
D-3 -



Table D-1. Continued

Stand Management  Wildlife  Understory Soil-Geologic- Stand

Number* Species” Area® Rating®  Sensitivity® Vegetation Unit' . Vigor® Acreage
36 cp 20 L NR 3111 L 0.7
37 c 20 L NR 311 L 0.2
38 C 20 L NR 31 H 0.2
39 P 20 L NR 1111,3111 M 0.2
40 A 20 L NR 3111, 3112 M 0.2
41 c 28 L NR 4611 L 0.6
42 E 28 M NR 4611 H 0.6
43 Cp 28 M NR 4611 M 0.4
44 c 28 L ABC 4611 L 0.1
45 E 28 M ABC 4611 M 03
46 cp 28 M ABC 2211, 4311, 4611 L 09
a7 c 0 L D 2211, 4311, 4611 L 03
47 c 15 L D 2211, 4311, 4611 L 02
48 E 15 H A 2211 M 22
49 c 15 M A 211 L 0.6
50 C 15 M A 211 L 1.4
50 c 21 M A 211 L 0.3
51 c 21 L ABC 2211 L 07
52 C 12 M D 2211, 4111 ik 3.8
52 c 17 M 2211, 4111 L 1.3
53 E 12 H D 2911, 2221, 2222, 4111, 4611 H 6.6
54 E 0 L ABC 2221, 2222 H 0.5
55 E 2 L AB 2222, 4111 H 0.1
55 E 0 L AB 2222, 4111 H 0.1
56 C 12 L AC 2211, 4111 L 14
57 C 7 L NR 2211 L 15
58 C 2 L AB 2211 L 1.0
59 C 22 M ABC 211 ) L 49
60 E 25 M AB 2211 08
61 E 25 L ABC 2711, 3111, 4111 1.7
62 P 12 M NR 211 L 04
63 E 12 H NR 2211 M 04
63 E 25 H NR 211 M 12
64 E 12 H ABC 2211, 4111 M 40
é4 E 25 H ABC 211,411 M 11.1
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Table D-1. Continued

Stand Management  Wildlife  Usnderstory Soil-Geologic- Stand

Number* Species® Ared® Rating® Sensitivity* Vegelation Unit! Vigor® Acteage
65 9 M ABC 2211,4111, 4211 L R
65 C 0 M ABC 2211, 4111, 4211 L 19
66 P 0 M AC 2211, 4111 L 0.6
67 A 0 L NR 4111 M 03
68 A 0 L NR 3111, 4111 M 1.2
69 C 0 M NR 3111, 4111 L 09
70 P 9 M NR 4111 M 05
2! C 9 M AB 3111, 3113, 4111 L 14
72 E 11 M A 3111 M 0.5
73 E 3 M A 3111, 3112 L 0.8
74 R 23 M A 3111 H 0.3
5 R 23 M NR 3112 H 0.1
16 P 23 L NR 3112,3113 M 0.2
T7? E 11 H ABC 3111,3112 s 3.8
78 CP 11 L A 31 M 0.2
79 E 1 L A 3111 H 0.5
30 E 11 L A 3111 H 0.6
81 E 0 L NR 3111 H 0.2
82 C 11 M A 3111, 3112 L 5.3
83 (&5 20 M AB 3111, 4111 M 0.2
B4 C 10 L ABC 4111 M 1.9
BS E 20 M NR 3111 M 04
86 CP 15 M D 4311 M 02
86 CP 0 M D 4311 M 0.4
87 CP 15 M D 2211, 4311 L 22
87 CP 0 M D 2211,4211 L 25
88 P 0 M D 2211,4311 L 2.0
8 E 0 M ABC 211 L 03
c3 C 0 L AC 21 H 0.1
w: C 0 M ABC 2211, 4311 L 22
92 E 0 H ABC 2211, 4311 M 221
93 E 0 H ABC nn M 5.0
94 E 21 H AC 211 M 07
94 E 0 H AC 211 M 12
05 E 12 H ABC 211 M 39
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Table D-1. Contimued

B

Siand Management  Wildlife  Understory Soil-Geologic- Stand

Number' Species® Ares® Rating* __ Seasitivity® Vegetation Unit Vigad  Acreage
96 E 7 M AB 2211 M 0.1
97 cp 2 M ABC 211 H 04
98 E px) M A 2211 M 13
99 C 4 L ABC 2211, 4111 L 09
100 E 4 H A 2211 M 3.1
101 A 0 M A a1 M 16
102 P 0 M ABC 4111 M 11
103 R 0 M NR amn H 0.5
104 A 0 M AC 4111 M 0.5
105 R 0 M ABC 4111 ‘L 0.6
106 RPC 0 H A 4111 H 0.7
107 A 9 M A a1t M 0.5
108 c 0 M AC 3113, 4111 L 0.7
109 E 9 H A 3111, 3112, 3113, 4111, 4211 M 0.7
109 E 0 H A 3111, 3112, 3113, 4111, 4211 M 7.1
110 E 73 M NR 3113 M 09
111 cP 23 M A 3112, 3113 H 05
112 A 10 L NR 3113 M 02
13 E 10 H AB 2211, 3113, 4111 L 123
114 E 10 L NR 4111 M L1
115 P 8 M NR 4111 M 06
116 E 8 M NR 2211, 4111 M 02
117 A 21 L NR 4111 M 0.3
118 o 21 M NR 2211, 4111 H 0.5
119 o 2 M D 211 M 21
120 P 2 M A 211 M 12
120 P 0 M A 2211 M 14
121 E 0, M AC 211 ) M 08
122 E 0 L AC 211 M 0.2
123 cp 28 M AC 211 M 0.7
124 E 28 M ABC 21 M 05
125 P 23 L ABC 111 L 0.8
126 C 0 M ABC 211 L 19
127 P 0 M AB 211 M 02
128 P 0 M ABC 2211 M 0.3
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Table D-1. Contimed

o Stand Management  Wildlife  Understory Soil-Geologic- Stand
‘ Number* Species® Arex® Rating __Sensitivity* Vegetation Unit! Vigo' __ Acreage
129 c 0 M ABC 21 H 02
E 130 E 4 M NR 4111 H 46
131 c 4 M ABC 2211, 4111 L 126
E 132 Av 0 M A 4211, 4311 M 0.6
' 133 R 0 L AC 4311 H 0.4
g 134 c 0 L 4111, 4211 M 0.8
135 P 0 M D 3113, 4111, 4211, 4311 L 5.6
136 R 0 H AB 3113,4111,4311 H 10
g 137 E 0 H ABC 4111, 4311 H 0.6
‘ 138 P 23 H ABC 3112, 3113, 4311 L 03
‘.ﬁ 138 P 0 H ABC 3112, 3113, 4311 L 3.6
» 139 c 0 M NR 4111, 4311 H 0.8
] f 140 C 0 M AB 4111 H 04
= 141 A 0 M NR 4111, 4311 M 03
. 142 E 10 H AC 2211, 3112, 3113, 4111, 4311 L 18
J 142 E H AC 2211,3112, 3113, 4111, 4311 L 6.6
143 c 8 M ABC 211,411 L 1.0
) 143 c 0 M ABC 2211, 4111 L 37
= 144 cP 0 M ABC 3112, 3113 H 0.6
] 145 P 73 M AB 3112, 3113 M 04
L i! 146 c 23 L NR 33 M 03
. 147 P 23 M D 3113 M 04
@ 148 E 8 M A 3113 M 0.9
149 E 8 M AB 2211, 3113 L 0.5
’q 150 c 8 M NR 2211, 3113 L 10.5
L 151 c 8 M A 2211, 4111 L 0.5
s 151 c 10 M A 2211, 4111 L 0.3
d 152 PEC 8 M A 2211, 4111 L 0.5
153 c 8 M A 4111 L 0.2
@ 153 c 10 M A 4111 L 0.1
154 P 10 M A 4111 M <0.1
] J 155 E B M NR 2211, 4111 M 15
' 156 c 8 M NR 2211, 4111 L 16
157 E 8 M NR 211, 4111 M 14
j 158 P 8 L A a1 M 0.2
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Table D-1. Continoed

Stand Management  Wildlife Understory Scil-Geologic- Stand
Number* Species” Area® Rating* Sensitivity" _Vegetation Unit’ Vigor® Acreage
159 E 8 M A 4111 M 0.2
160 C B M AC 4111 L 02
161 C B M AC 4111 H 0.2
162 E 8 M A 4111 M 02
163 native willow 0 H NR 2111, 2211 M ¢4
164 P 1 M D 2111, 2211 L 34
165 C 1 M AB 2211 L 0.1
166 P 1 L D 221 L 0.6
167 C 1 M D 2211 L 1.7
168 c 1 M AB 211 L 1.6
169 c 5 M D 2211, 2222 L 1.5
170 CP 2 H A 2211 L 19.6
170 CP 2 H A 211 L 1.0
171 P 2 M AB 2211 L 04
172 E 2 M A 2211 L 1.6
173 | 2 M A 211 L 1.1
174 CP ¢ M A 2211 M 25
175 native oak 5 H NR 2211, 2221, 222 M 13
176 native willow 5 H D 2211, 2221, 2222 M 54
177 P 0 M D 211 M 32
178 E 3 M AB 2211 H 0.2
179 (& 3 L A 2211 M 0.6
180 E 3 L D 21 H 17
181 Cc 3 L NR 2211 M 0.6
182 C 3 L NR 2211 M 08
183 E 3 M NR 2211, 3111 H 0.2
184 C 3 M ABC 221 L 6.9
185 P 3 L NR 2211 L , 0.5
186 C 3 12 NR 211 M 11
187 P 3 M 2211 M 0.2
188 C 3 L NR 2 M 0.8
189 c 3 L NR 2211, 3111 M 0.9
190 P 3 M NR 3111 M 0.1
191 P 3 M NR 2211, 3111, 4111 M 1.3
192 C 3 L NR nu M 0.3
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Table D-1. Continued

Stand Management  Wildlife  Understory Soil-Geologic- Stand
Number' Species® Areg® Rating!  Sensitivity* Vegetation Unit’ Vigo  Acteage
193 P 3 M NR 31113114 M 0.2
194 E 3 M NR 3111,3114 H 04
195 E 3 M NR 3111 H 04
196 C 3 L NR nn M 1.0
197 C 3 L NR 3111 M 03
198 E 3 M NR 3111 H 0.2
199 C 3 it NR 3111 M 0.6
200 c 3 M NR 2211, 2211, 3111, 3114, 3211 M 0.7
201 E 6 H NR 2211,3111, 3211 M 59
202 E 3 M NR 3111, 4111 M 17
203 P 3 M NR 3111,4111 M 03
204 c 3 M NR 3111, 4111, 4311 L 7.2
205 P 3 M NR 4311 % 0.2
206 E 3 M NR 4111,4311 M 22
207 c 3 L NR 4311 M 04
208 C 3 L NR 3111, 4111, 4311 M 0.6
209 c 6 L NR 2211, 3111 M 04
210 C 6 L NR 2211 M 0.6
211 C 3 L NR 4111,4311 M 09
212 P 3 L NR 4111,4311 M 0.1
213 C 3 L NR 4111, 4311 M L1
214 P 3 L NR an M 0.1
215 c 3 L NR 4111, 4311 M 44
216 c 3 L NR a1 M 02
217 c L NR 4111 M 0.6
218 c 3 L NR 4111 M 0.2
219 C 3 L NR 2211, 4111 M 02
220 c 3 L NR 2211 ) M 0.2
221 c 3 L NR 4111 M 1.4
222 E 3 H NR 2211, 4111 M 1.7
223 c 3 L NR 4111 M 13
224 c 3 L NR 4111 M 0.2
225 c 3 L NR 4111 M 0.7
226 c 7 L AB 211 L 03
227 P 7 it A 211 L 0.4
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Table D-1. Contimued

Stand Management  Wildlife — Understory Soil-Geologic- Stand
Number* Species® Area® Rating’ __ Sensitivity® Vegetation Unit’ Vigort  Acreape
228 native willow 0 H D 3114, 5000 M 11
229 C 0 A 3111, 3114 M 03
230 P 0 M ABC An M 0.5
231 P 0 M A 3114 M 0.3
232 native willow 0 H 3111, 3114, 5000 M 14
233 Cp 6 H A 3111, 3114, 5000 M 0.1
234 E 6 H ABC 3111, 3114, 5000 M 03
235 nalive freshwater 0 H D 2211, 3111, 3114, 3211, 5000 M 14
marsh
236 C 0 NR A 4411 NR 0.1
237 (o 0 NR A 411 NR <0.1
238 C 0 NR ABC 4411, 4611 NR 0.5
23¢9 C 18 NR ABC 4411 NR 0.5
240 E 18 NR ABC 4411, 4611 NR 0.5
240 E 0 NR ABC 4411, 4611 NR 0.7
41 c 0 NR AB 4411, 4611 NR 0.5
242 C 20 NR A 2111 NR 0.1
243 C 19 NR . AB 4611 NR 0.2
244 C 19 NR NR 4611 NR 03
245 C 23 NR AB 4411, 4611 NR 03
246 o 19 NR NR 4611 NR 0.5
247 E 19 NR AB 4611 NR 0.2
248 C 28 NR AC 4611 NR 0.1
249 C 20 NR NR. 2111 NR <0.1
250 C 23 NR ABC 4611 NR 0.4
251 c 13 NR AB 4611 NR 0.8
252 C 20 NR A 2111 NR 0.1
253 E 20 NR NR 2111 NR 0.1
254 P 20 NR AB°  2mn ; NR 0.1
255 P 20 NR A 2111 NR 04
256 D 20 NR A 2111 NR a2
257 Sy 2 NR A a1l NR o1
258 20 NR A 2111 NR <0.1
259 20 NR A 2111 NR 0.1
260 20 NR AB 2111 NR 0.2
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Table D-1. Cemtinaed

Stand Manggerent  Wildlife  Understory Soil-Geologic- Stand
Number* Species® Area® Rating®  Sensitivity Vegetation Unit' Vigor® Acreage
261 P 20 NR A 2111 NR 0.1
262 F 20 NR A 2111 NR 0.1
263 [ 0 NR AB 4611 NR 0.3
264 P 20 NR A 2111 NR 0.3
265 C 13 NR A 4611 NR 0.5
266 P 20 NR A 2111 NR 01
267 F 20 NR A 2111 NR 0.2
268 C 19 NR A 4611 NR <0.1
269 Cc 23 NR D 4611 NR 0.1
270 P 20 NR A 5000 NER 0.1
271 P 20 NR A 2111 NR 02
272 A 20 NR AB 2111 NR <0.1
273 A 0 NR ABC 4411, 4611 NR 0.6
214 C 19 NR A 4611 NR <0.1
215 F 20 NR A 1111 NR 0.8
276 P 20 NR A 211t NR <0.1
77 (& 20 NR A 2111 NR <0.1
278 P 20 NR A 1111 NR. 0.1
219 E 20 NR A 5000 NR 0.1
280 & 19 NR A 4611 NR <0.1
281 P 20 NR A 5000 NR <0.1
282 E 0 NR NR 2111 NR 0.3
283 F 20 NR A 1111 NR 0.7
284 C 20 NR NE 2111 NR 0.2
285 Me 24 NR NR 4611 NR 0.}
286 [ 20 NR A 2311 NR <0.1
287 F 20 NR. A 1111 NR 09
288 . P 20 NR A 2311 NR <01
289 P i} NR A 31 NR 0.1
260 Cc ) NR ABC 4611 NR 03
291 E 20 NR. A 2311 NR <0.1
292 P 20 NR NR 2111 NR 02
293 S 24 NR A 4611 NR 0.1
294 0 NR NR 2111 NR 03
295 D 20 NR A 2311 NR <0.1
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Table D-1. Continued

Acreage
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Stand Management  Wildlife ~ Understory Soil-Geologic- Stand

Number* Species Arez® Rating’ __ Sensilivity* Vegetation Unit Vigart

296 C 28 NR A 4611 NR 03
297 A 20 NR NR 111 NR 0.1
298 CP 13 NR D 4511, 4611 NR 21
299 P 20 NR A 1111 NR 0.1
300 P 24 NR A 4611 NR 0.1
301 P 28 NR ABC 4611 NR 2474
302 C 0 NR AB 4611 NR 0.1
303 c 28 NR ABC 4611 NR 0.1
304 C 20 NR NR 1111 NR 0.1
305 A 20 NR NR il1t NR <1
306 S 24 NR A 4611 NR 01
307 D 20 NR NR 1111 NR 0.2
308 8 20 NR NR 1111, 2111 NR 0.1
309 s 20 NR NR 1111 NR 0.1
310 c 24 NR NR 4611 NR 03
311 S 24 NR A 45611 NR 03
312 E 20 NR NR 1111 NR. 0.1 .
313 Me 20 NR A 1111 NR 0.1
314 C 28 NR A 4611 NR 0.1
315 CP 20 NR NR 3111 NR 02
316 E 20 NR NR 111 NR 0.2
17 C 28 NR A 4611 NR 0.3
318 A 20 NR NR 1111, 3111 NR 0.2
319 E 20 NR NR 1111, 3111, 3112 NR 0.3
320 C 28 NR A 4611 NR 04
321 P 20 NR NR 1 NR 01
322 P 20 NR NR 1111 NR 0.1
3z C 20 NR NR amn NR 0.1
) C 24 NR A 4611 NR 0.2
e D 20 NR NR 31 NR <0.1
326 D 20 NR NR 311l NR <0.1
327 P 20 NR NR 1111 NR 0.1
328 s 24 NR A 4611 NR 0.1
329 P 20 NR NE 3111 NR 0.5
330 E 25 NR ABC 2211, 3111 NR 0.8
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Stand Management  Wildlife  Understory Soil-Geologic- Stand

Number* Species” Area® Rating _ Sensitivity* Vegetation Unit’ Vigor Acreage
k)| A 20 NR NR 3111, 3112 NR 0.1
332 D 20 NR NR 3111 NR <0.1
333 C 20 NR NR 3111 NR <0.1
334 c 14 NR NR 2211, 3111 NR 52
335 s 24 NR A 4611 NR 0.1
336 c 20 NR NR 3111 NR <0.1
337 D 20 NR NR 3111 NR <0.1
338 C 20 NR NR 3111 NE <01
339 D 20 NR NR 3111 NR <01
40 c 20 NR NR 3111 NR <0.1
341 c 20 NR NR 3111 NR 0.1
342 c 25 NR NR 3111 NK 04
343 c 20 NR NR 3111 NR 0.1
344 c 14 NR NR 3111 NR 0.5
345 E 28 NR NR 2211, 4611 NR 04
346 c 20 NR NR il NR <0.1
347 E 20 NR NR 311 NR 0.1
348 5 20 NR NR. 1111,3111 NR 0.2
349 C 20 NR NR 3111 NR <0.1
350 Me 20 NR. NR. 311 NR 0.4
351 c 14 NR NR 2211, 3111 NR 0.3
352 5 20 NR NR 1111 NR 0.1
353 D 20 NR NR 311 NR 04
154 P 20 NR NR 111 NR 0.3
55 E 20 NR NR 1111 NR 0.1
156 D 20 NR NR 31 NR <0.1
357 D 20 NR NR 3111 NR 0.1
358 D 20 NR NR 3111 ., NR 0.1
159 A 20 NR NR 311 NR <0.1
360 A 20 NR NR 3111 NR 0.1
161 D 20 NR NR 3111 NE 0.1
362 C 20 NR NR 3111 NR 0.2
363 A 0 NR NR 3111 NR 0.1
364 P 20 NR NR a1l NR 0.1
365 D 20 NR NR 3111 NR 0.1
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Table D-1. Contioued

Stand

Management ~ Wildlife =~ Understory Soil-Geologic- Stand
Number* Species® Arex Rating’  Sensitivity* Vepetation Unit' Vigor!  Acreage
366 A 20 NR NR 31 NR 02
367 P 14 NR NR 2211, 4111 NR 1.7
367 P 25 NR NR 2211, 4111 NR 0.1
368 E 11 NR A 3111, 3112 NR 04
369 D NR NR 3 NR 03
370 s 20 NR NR 3111 NR 03
n A 20 NR NR 3111 NR 0.2
372 A 23 NR A 4n NR <0.1
373 D 20 NR NR 3111 NR 02
374 D 23 NR A 4111 NR <0.1
375 A 23 NR NR 4111 NR 0.1
376 A 23 NR A 4111 NR <01
377 P 20 NR NR 3111 NR 0.3
378 A 2 NR A 4111 NR <0.1
379 c 0 NR D 4311 NR 0.3
380 Me 20 NR NR 311 NR 0.1
381 Me 2 NR A 4111 NR 0.6
382 D 23 NR A 2211, 4111 NR <0.1
383 c 20 NR NR 31l NR 0.1
384 c 23 NR A 41m NR 0.1
385 P 0 NR ABC 3111, 4111 NR 0.8
386 c 11 NR A 3111 NR 01
387 Sy 23 NR AC 211,411 NR 0.2
388 CP 20 NR NR 3111 NR 02
389 P 20 NR NR 1 NR 0.2
390 c 23 NR A 211 NR 0.1
391 A 20 NR NR 3111 NR 0.1
392 D 20 NR NR 3111 , NR <0.1
393 Sy 23 NR AB 2210, 411 NR 0.1
394 Me 20 NR NR 3111 NR 0.3
395 D 20 NR NR 3111 NR <0.1
396 P 20 NR NR 311'1 NR 0.1
397 P 20 NR NR 3l NR 04
398 D 20 NR NR 311 NR 0.3
399 P 20 NR NR 31 NR 0.1

=
[y
-5

- &=

I

—
|

=

e
e
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Stand Management  Wildlife — Understory Soil-Geologic- Stand
Number* Species” Ares® Rating"  Sensitivity* Vegetation Unit’ Vigo  Acreage
400 E 20 NR NR 3111 NR 1.0
401 C 20 NR NR 3111 NR 02
402 C 11 NR A 3111 NR 0.2
403 Me 20 NR NR 3 NR 07
404 Me 20 NR NR 3111 NR 0.1
405 c 0 NR AC 4311 NR 0.1
406 Me 20 NR NR 3111 NR 02
407 C 11 NR NR 3111 NR 03
408 P 20 NR NR 31 NR 0.1
409 Me 20 NR. NR 3111 NR 0.1
410 E 20 NR NR 4111 NR 0.2
411 Me 20 NR NR 3111 NR 0.1
412 Me 20 NR NR 4111 NR 0.6
413 20 NR NR 3111 NR <0.1
414 11 NR NR {01 NR 04
415 Me 20 NR NR 3111, 4111 NR 0.8
416 C 20 NR NR 4111 NR 05
417 c NR AC 3112, 3113 NR 06
418 P 23 NR A 32 NR 0.1
419 D 23 NR NR 4111 NR 0.1
420 A 23 NR A 3112, 3113 NR 03
421 A ] NR NR 3111, 4111 NR 02
422 P 3 NR NR 4111, 4211 NR 05
423 c 23 NR NR 4111, 4211 NR 0.1
424 C 2 NR A 3113 NR 03
425 E 9 NR A 4111 NR 0.1
426 C 1 NR AB 211 NR 09
427 c 2 NR AC 3112, 3113 NR 08
428 A 0 NR A 3112, 3113 NR 0.3
429 P 23 NR AC 3112, 3113 NR 03
430 Me 3 NR AB 2211 NR 0.7
431 C 3 NR NR 2211 NR 02
432 o 3 NR NR 2211 NR 0.2
433 C 23 NR NR 2211 NR 0.1
434 E 3 NR NR 2211 NR 0.1
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Stand Management  Wildlife ~ Understory Sail-Geologic- Stand
Number* Species® Area® Rating!  Sensitivity" __Vegetation Unit' Vigor*  Acreage
435 P 0 NR ABC 211 NR 03
436 C 1 NR AB 2211 NR 1.6
437 CP 23 NR A 2211 NK 0.1
438 Av 23 NR AB 2211 NR 0.1
439 23 NR A 2211 NR 0.5
440 23 NR A 2211 NR 0.1
441 23 NR NR 2211 NR 0.1
442 c 23 NR AB 2211 NR 0.1
443 CP 23 NR A 3n3 NR 0.1
444 C 2 NR A 2211 NR 0.1
445 c 23 NR A 2211 NR 0.1
446 c 23 NR AB 2211 NR 02
447 c bx NR AB 2211 NR 0.1
448 c 23 NR AB 2211 NR <01
449 CcP 1 NR NR 2111, 2211 NR 5.0
450 A 23 NR NR 312 NR 01
45t cp 23 NR AB 2211 NR 0.1
452 P 0 NR A 211 NR <0.1
453 P 23 NR AB 211 NR 0.1
454 A 23 NR A 3113 NR <0.1
455 E 1 NR NR 2211 NR 02
456 C 23 NR A 2211 NR 0.2
457 P 23 NR A 2211 NR <0.1
458 A 23 NR NR 3112 NR <01
459 Av 23 NR 211 NR 0.1
450 Av 23 NR 211 NR 0.1
461 23 NR AB 211 NR 0.1
462 C 23 NR AB 2211 NR, 0.1
463 P 2 NR ABC 2211 NR <0.1
464 P 1 NR NR 21 NR 0.3
465 Sy 23 NR 3112 NR 0.2
466 P 23 NR 2211 NR <0.1
467 c 23 NR NR 2211 NR 0.1
468 E 1 NR NR 2211 NR 0.6
469 P 23 NR AB 2211 NR <0.1
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Stand Managemeat ~ Wildlife Understory Soil-Geologic- Stand
Number* Species” Area’ Rating®  Sensitivity® Vegetation Unit' Vigorr _ Acreage
470 CP 23 NR ABC 2213 NR 0.1
471 CPA 2 NE AB 21 NR 04
472 Ay 23 NR A 2211 NR. 0.1
473 CP 23 NR A 2211 NR 0.1
474 P 23 NR A 2211 NR 0.1
475 P 23 NR A 2211 NR <0.1
476 C 1 NR NR 2111 NR 0.1
477 E g NR A 2211 NR 03
478 A 10 NR AC 4111 NR 0.1
479 [ 23 NR AB 2211 NR <0.1
480 A 23 NR AC 2211 NR 0.1
481 P ] NR NR 211 NR 0.1
482 CP 3 NR 2211 NR <0.1
483 P 23 NR 2211 NR 0.1
484 C 23 NR AC 221t NR 0.1
485 C 8 NR ABC 211 NR 0.8
486 P pc} NR A z2n NR 0.1
487 P 10 NR A 4111 NR 0.1
488 C 23 NR. A 2211 NR <0.1
489 Cp 2 NR A 2211 NR 0.5
450 P 23 NR A 2211 NR <0.1
49 Av 2 NR A 2211 NR <0.1
492 E 2 NR A 2211 NR 04
493 A 1 NR NR 2211 NR 01
494 c 7 NR A 2211 NR 0.1
495 A 0 NR A 2211 NR 04
496 P 20 NR C 2211 NR 0.7
497 C 0 NR NR 2211, 3111 NR 0.1
498 C G NR A 2211 NR 0.1
499 P i NR A 211 NR 0.2
500 C 0 NR NR 4411 NR 0.1
501 A 20 NR NR 3 NR 0.8
502 E 20 NR NR al NR 0.2
503 E Lt NR ABC 2211, 3111, 4111 NR 0.5
504 C 20 NR NR 3111 NR 0.1
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Table D-1. Continued

Stand

Managemeat ~ Wildlife  Understory Soil-Geologic- Stand
Number* Species® Area® Rating®  Sensitivity* Vegetation Unit Vigort _ Acreage
505 c 20 NR NR 3111 NR 0.1
506 A 8 NR NR 2211 NR 0.1
507 A 8 NR ABC 2211 NR 05
507 A 0 NR ABC 2211 NR 0.7
508 E 0 NR ABRC 2211 NR 0.1
500 c 20 NR AB 2111 NR 0.1
510 P 20 NR NR 2111 NR 04
511 Me 20 NR NR 4111 NR 42
512 Me 10 NR NR 4111 NR 05
513 c 3 NR ABC 2211, 3111 NR 0.5
514 E 0 NR A 2211, 3111 NR 03
515 c 0 NR ABC 4411, 4611 NR 02
516 E 28 NR NR 2211, 4611 NR 0.1
517 E 0 NR AB 211 NR 0.1
518 A 0 NR AC 2211 NR 1.0
519 E 18 NR ABC 4411, 4611 NR 28
519 E 0 NR ABC 4411, 4611 NR 10
520 c 16 NR NR 4611 NR 0.6
521 E 2 NR ABC 4411, 4611 NR 0.1
522 CP 0 NR D 4311, 4411, 4611 NR 08
523 P 20 NR AB 3111, 3113, 4111 NR 0.6
524 cp 10 NR A 3112,3113 NR 0.6
525 o 1 NR ABC 2211 NR 15
526 0 NR ABC 211 NR 04
527 Ww 23 NR D 3112 NR 02
528 1 NR 2111, 2211 NR 2.1
529 c 0 NR AC 2211 NR 02
530 0 NR NR 2211 NR 04
531 13 0 NR NR 2211 NR 02
532 ¢ 0 NR NR 2211 NR 05
533 P 0 NR NR 211 NR 02
534 E 7 NR NR 22'11 NR 01
535 s 5 NR NR 2u NR 02
536 P 0 NR A 2211 NR 02
537 cP 0 NR NR 2211 NR 0.6
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Table D-1. Continued

[y

Stand Management  Wildlife  Understory Soil-Geologic- Stand
Number* Species Arga® Rating'  Sensitivity® - Vegetation Unit’ Vigo!  Acreage
538 A 5 NR ABC 2211 NR 0.1
539 P 5 NR c 2211, 2221, 2222 NR L6
540 P 5 NR NR 2211, 2222 NR 0.1
541 P 0 NR D 2211 NR 03
542 c 0 NR NR 2211 NR 0.1
543 A 5 NR NR 2211 NR 04
544 A 0 NR NR 4111 NR 0.2
545 Ww 23 NR o 312 NR 0.1
s45 Ww 23 NR NR 3113 NR <0.1
547 N 20 NR A il NR <0.1
548 M 20 NR NK 2111 NR 02
549 N 20 NR AB 1111 NR 02
550 20 NR AB 1111 NR 02
551 20 NR NR 1111 NR 0.1
552 Co 20 NR NR 111 NR 0.1
553 PA 20 NR NR 1111, 3111 NR 0.1
554 SDr 24 NR A 4611 NR 0.1
555 SDr 24 NR A 2211, 4611 NR 0.2
556 Ep 20 NR NR 1111, 3111 NR 0.7
557 PE 20 NR NR 31 NR 0.1
558 Bi 20 NR NR 3L NR 0.1
559 N 20 NR NR 3111 NR 0.1
560 N 20 NR NR 3111 NR 0.1
561 N 20 NR NR 3111 NR 0.1
562 N 20 NR NR 3111 NR 02
563 N 20 NR NR 3111 NR 0.1
564 Dr 20 NR NR 3 NR 0.1
565 Ce 20 NR NR m NR 0.1
566 N 20 NR NR 311 NP, 0.1
567 CRA 11 NR NR 3112 fe2
568 PPo 23 NR A 3113 NR 0.1
569 PEC 3 NR AB 3112, 3113 NR 0.6
570 M 23 NR AB 2211 NR 0.1
571 RC 8 NR NR 4111 NR 02
572 M 23 NR A 3113 NR 0.1
573 M 23 NR A 2211 NR <01
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Table D-1, Contimed

Stand Management  Wildlife Understory Soil-Geologic- Stand
Number* Species® Ares® Rating? Sensitivity® Vegetation Unit’ Vigor Acreage
574 CA 3 NR A 2211 NR <0.1
575 EA 1] NR A 2211 NR 0.5
576 Dr 20 NR NR 311 NR 0.1
577 M 20 NR NR 2111 NR 0.1
578 CAVM 23 NR NR 2211 NR 0.1
580 G 20 NR NR 2111 NR <0.1
581 M 20 NR NR 1111, 2111 NR 0.4
582 Ce 20 NR NR 31 NR 0.1
583 Dr 20 NR NR 3111 NR 0.1
584 CT 0 NR NR 4111, 4311 NR 02
585 o 20 NR NR 3111 NR 0.3

* Stand Number: See Figure 3-4.
* Species: See Figure 34,

® Management Area: See Figure 5-2,

¢ Wildlife Rating:
H =  high
L = low.
M = Mediom.
NR = not rated.

¢ Understory Sensitivity:

A = non-native plant species.
AB = mixed native and non-native prassiands, forbs, and herbs.
ABC = mixed native and non-native grasslands, forbs, herbs, trees, and shrubs,
AC = mixed native and non-npalive trees and shrubs.
BC = pative trees and shrubs.
c = pative trees and shrubs.
D = sensitive areas: wellands or rare and endangered pland species.
NR = not rated.

! Soil-Geologic-Vegetation Unit: See Table 3-1.

& Stand Vigor:
H = high
L = low.
M = medium,
NR = nol rated.
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PLAN FOR THE CULTIVATION OF TRELS

DiUN TiE

PRESIDIO RESERVATION.

ENGINEER OFFICE,
HEADQUARTERS DEPARTMENT OF CALIFORNIA,
Presidiv of Sun Francisco, Cul., Narch 26, 1883,
Assistend Adjetunt General,
Heudguarters Departawent of Culifornia,
Presidio of Sun Francisco, Cal.
Sui:—T have the houor to submit a delailed plan fur the cultivation of trees
upon the Presidio Reservation, :
Ilave given the walter considerable attention and treated it luraely, because
it is one of both buportance snd inberest.  The plun, although apparently so exten-
sive, Is perfectly feasible, Ly keeping up the wccretion of sumall doings Bach
seson's work can T Juid out Leforehand, and the trees can be produced from sevds
in mulimital nwubers at very snall cost.  In the prupogation of seeds and Tearing
of the youny trees we cannot do better than to fullow the plan in sud saceesdful
apuration at the Golden Gate Park of San Francixeo. The trecs there are riised
from seed, which i3 planted in wooden Loxes 1 ft Gin. x 2 1t G in, and 5 inches
deep. These boxes ave kept, until the young trees are about 2 inches high, in glass
franes, with sloping uud sliding tops, each division 0 hold + Loxes (about 3 {t. 2
i x 5 fb 2 in, inside weasurament). The wps should slope towurds the south,
il possible  They are then rewoved (still in boxes) o a louse 20 fect wide,
with guble roof, the whole covered with laths pailed diagouaily, with about lnlf aun
ich betweenn  This is to barden the youug trees, which are taken from there and
planted out
There is another large glusy house, 30 ft. x 100 ft; but the chief gardener
inforns we the width is wuch too great, as the side henches are 6 feet wide and
Uie centre one will be 12 feut, which is too great’a reach for a man  He reton-
weuds that it ought to bave been not over 17 feet, viz.:
Bench 8 feet—pussage 2 feet—Lunch G feet—passage 2 fuel—bench 3 feet.
The sashes in this house are fixed, and there is s ventilator Tuuning the whole
length of each wall.and one alung the crest of the roof. The glass, wherever used,
should be coated with lime wash (with plenty of white glue) on the outside,
" Plans of the seed-boxes, glass-frames, and shade-house are submitied berewith,
The earth in Wie boxes should be richly prepared loam. The seeds should be
sown on the surface, Do matter what their size, and sprinkled over loosely with saw-
dust, a3 a sulstitute for the Jeaves and 1228-m019 of the forest. Germination is pro-
duced by heat and darkness. 34w e growtd i tarted the plant wants plenty of
light. In the planting of flow.:.: =1 gtk ¢ xdeners bave a principle of cov-
exing o sewd to a depth equal 4o its sive or thickness This will not apply to trees.
Nuture plants these seeds oo the surfoce. A tree-secd planted 100 deeply will
comse 1P aud ihe young plant way scew strong and vigorous, but it will never
make so strowgr und losly a tree as if Nature's conditions bad been mare carefully
fullowed



Where trees are planted.in sand .or loose sandy soil, the grownd will need
no preliniuuy prepavation; loose saud can be protected from Lluwing Ly Lrush
anchoral in by sand spadid over the butts, but ordinary ground should be coarsel y
brokeu up with the plough and nut havroweld  Furrows can then be laid oub oy
guides and aids iu the planting.  Ib is found in the Golden Gate Park that by set-
ting out in the rainy scason, the necessity of watering the youny trees is catively
avoided. Ipn trunsplanting, the soil about the-roots should fust be thoroughly
saturated with water and then preserved in a compact mass or ball, for removal to
the new.site. This is important. Gardeners have a fancy for shaking the carth en-
tirely free froin the roots of young plants in trausplanting. “This is adically wrong.
It saves some trouble, but seriously checks growth, and incurs ununecessary risk.

A gardener eets the dificulty he has created by skillful watering. Dy

proper care and forcthought, I do not think the trees will need 1uch attention
after being once set out, & systewatic aunual thinning out Leing about all that will
be found necessary.

- ) GENERAL PLAN, (See Mup.)

A large forest on cach of the thrce principal ridges, connected by belts
along the Loundary fence and through the sand-drife Letween Presidio and Fort
Pont. One (No. 1) on Telegraph ITill, counecting with the two large arens of
drifting sund on either side.  Another (No. 2) on Presidio 1l sweeping around
frow the Lluff on the Fort Point roud and crowning the ridge as far as the Fist
Avenue gate.  Another (No. 3) commencing at the First Avenue gate and taking
in the drifting sand Lt slong the feuce to the top of the ridge in the southwest
corner of the Reservation, thence runuing down that ridge to where it runs
out on the main-road from the lower gate. 'T'hen a narrow rregulur bolt along
the fence of the custern Loundary. Then cover the principal portion of the
mzrsh.  The wmain iden iy, to erawn the ridges, border the Loundary fences, and
cover the nreas of sand and warsh waste with a forest that will gencrally seen
continuous, and thus appenr inmwensely larger than it really is By kaving
e valleys uncovered or with a sealbering Fringe of trees alung the streaws,
the contrast of Jieight will be strengthened. The view from the avenue in front
of the officers’ quarters at the Presidio should not be restrietd towards the Lay by
trees. Seatlered clumps of trees in the valley just in front e be introdueed, but
ok 50 thut they will grow up and impeds the 1nain view.  These groups should be
composed principally of trees and sloubs showing flowing outlines, and shiould
Le artistically arrauged.  They occupy the frontispices of the picture and require
skillful haudling. .

The Presidio is the central and vital point of the eompasition, and I have
given it an Dmposing backaround of forest overlooking great stretches of roll-
ing greensward, This forest is, further, so dispased thub there are very few poinks
from without where its true breadth at any point caw Le apprecinted, and it
will seen to be very wmueh luvger than it i

In order to wake the contrast from the eity scom as great os possille, and
indirectly aceentnate the ides of the power of the Govermuent, 1 Lave surroundad
all the enlwwges with do s masses of wood  The enteance from Yirst Avenuo
lends theesgs ooagg Lets ¢ vood, with vistas acress the vaulley to the cast, to the
point whers the read rwunds the point of the hill and displays the whole of the
magnificent view of the Lay below. This is treatd 6o us to Lunst suddenly in
view, and thus heighten the effect by contrnst. The Central Avenue entrance
leads through a long belt of wood with vistas of the eity, Aleatruz lslind, ete.  The
Loulard-street entrance is through a narrow Lult of trees. Tihe ground heve is flat
und suitable for military manauvres, und should nob Le restricted by breiw The
strect-ratlrond entrance is throngh o muss of trees,  Masses of Lrews should not Le
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iutroduced in close proximity to the Presidio.  They woull add consilerably to the
darapness, and Uis render ib les comfortable as o dwelling place.  The great for-
et on Uie hill which encirgles it to the windward will adid very much to the com-
furt of Llis situation Ly wwdifying the foree of the wind 1t will prolably prove
an cfiectual wind-break for the Presidio. At the approach to the occan on Tele-
gaph Hill, the trees are so disposed as to develop the Pacific Ocean view suddenly,
and thus beighten its effeck At () a beautiful monntain vista ean be arranged.
At (b) another mountyin vista At (¢) a vista of Angel Island.  But this subject
can be better treated afler the trees are partly grown.

This project is perfectly feasible, provided .3t bo ircated systeowtically
and with forethought. 1t should e vemuembered that we are in the wmidst of
a great and growing city; that the cyes of people of culture arve upan us,
and that it is within vur power to treat this matter so 8 to win ddight and
approbation on the onc hand, or contempt and. derision on the other. If it be
worth while to plant trees on the Rescrvation at all, they should be planted
eflcetively, and nob dumped into the grownd by the thousand, at random,
Opinions will vary as to what would be the wost cifective axrangements, but the
variation will be within narrow liwits; and there is o general coiucidence of
opinion concerning the leading points of good taste in such a matter. Further-
more, the question of tree planting is one of vital imporlance to the people of this
locality, so ithat a well sustained and inteligent exawmple will contribute to the
waterin) good of a great many people; and this I conevive to be a becoming thing
for us to do in all cases where it is reasonably within cur power,  With the means
ab hand, and that will remain in hand from year to year, it is perfectly feasible to
carry ont this project.  There is no hurry about it, and it can be dons thoroughly
aad woll.

In order o protect the young trees from grazing caiule, they should be fenced
in.  As much as can be easily planted and cared for in vne season should be fenced
in at a time  Aller the Lrees are onee well started in growth they need no further
care,  Where sand wastes are tréed, no cattle shonld be allowed to roan amang the
trevs for a great suany yeurs, and, in fact, the whole of the tree plantations should
Le protected from: them until they get to be of considerable siza  The best and
cheapest inclosure is wire fenee, with lanes leading through the trees from one
grazing ground o another. Craneredt Liboe:

Trees in mnasses should be planted very thickly, keeping in view the height
they will attain in one year's growth, and prescrving a distance between then
about eynal to their height  Rapid gruwing trecs, like FBucalyplus, can be planted
Gt 8 feet apart. Thuse of slower growth, as uear as 4 {eet apart.  Tlere should
be an annual thinniug out, especiully of the fecble, sickly, and ill-shaped plants;
kecping the distance between trees about equal to their height, so that the whole
ground akout their roots will be reasonably shaded, as in nature The products of
this thinning can be disposed of as nursery stock, poles, firewood, tinber, ete.  Con-
siderable of the work can be done by prisoners, but in any cvent it is perfectly
certain that the operation will wnere than pay for itsdf  The principal diflicalty
in the way of trecing Wiis Reservation is the wind; but fortunately the whoale
trouble licx in one direetion. During a large portion of thoe year, westerly winds,
of exceptional foree, prevail Furthermore, they are the strongest and mest per-
sistent just at the scason when deciduous trees are growing and rapidly forming
tender sloots  YTence it is doubtful whethier they can be suceessfully cultivated,
exeept in sheltered sifes and anong wmasses of other treet In the outsct, there-
fore, we are almost restrictal to evergreen trees that coutinve their growth during
the winler seison.  Expericnee has proved that the regions from which to draw are
the Pucitic Coast, Australia, sud the south of Bwops This vesults from a certsin
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similarity of geographical conditions, and these lead e to the bpinion that New
Zealund, the fable land of Mexico, and the high s of Dritish India, could also bo
resorted to. Returning to the wind difficulty, T have et it Ly placing wind-breaks
on the sides of masses exposed to westerly winds  These are composed of trees that
have been proved able to vesist the winds here, together with an outlying Lelt of
wiry shrubbery. The trees nre composed of su intermingling of newdle-leaved and
pendant-leaved varieties, which form a combination hest adapted to resist wind
1n wmasses, the Euculyptus globulus is o woml wind-stuy, after it has attained some
height, but it grows so rapidly as to be slender and weak at first. 1t can be
introduced with much effect among mnsses of other trees after they have nttained
‘8 few years’ growth.  The long slender Lranches whipping in the wind ave very
effective. And this brings me to the subject of pruning. The pruner industri-
ously cuts theso brunches off, thus reducing the power of the tres to resist the
wind,  Doubtless, trees of defective shape e be improved by pruning, but
the matter requires wore than ordinary skill and judgment, and T woull strongly
recomioend that el pruniug of trees on this Reservation be forbidden. The troes
that are growing lieve now huve buen wost bovribly matilated.  I'he chances ave
that Nuture can produce stronger aud bebter looking trees than the average
gavdeuver. Even her Lomeliest and most irveyular productions have the werit of
Leing picturesque

I subinit herewith a contour plan of the Presidio Reservation, showing in
irvegulur outline the proposed tree plantations T'hese wre subddivided into oinor
numbered arcas—the nuinbers referving to the following lewend, in which ave
given directions for the trees 1o be plauted in cach numberad aren.  The trees are
dispuscd, as miuch as possible, 50 as to take advantse of their well known reduire-
ments-of soil and situntion. An altenpt has W Leen o o producu massiva
coutrasts of light aud shudo in the calors of the folinge.

) LEecEND.
Showing the kinds of trees to be plunted in the numbered wreas ou the map.

(1) Pines (Monterey) aud Eucalypti (globulus, rostrata) and Acaciz Jutifolia,
A lopuutha, A. deeurrens, A pycoontha

Liboeedrus decurrens.

The pines should form the gheat uass of trees on this spaee, with seatbepral
groups of the Eucalypti and Acacis  The Eoculypti should be principally dis-
posed alung the crest of the ridge, in order to inercase by their great Luight the
cllict of the height of the hill

Alony the frout of (1), which overlooks the Presidio, nnd where it borders the
roud, scattering Dogwoods aud Lright flowering Acacius. shouil be placed, to Light
up the dark wass behind, as seen from the Presidio.  Euealypti should not Le set
out herc until the others are 2 or 3 years old.  Plant solid, and then €hin out.

(2). Alouterey cypress and Acaciy latifolia, A decurrens, A pycnantha,

Lilsocedrus decurrens.

The Cypress should form the great mass of the trues on this space, with the
Acacing in scattered groups among it. '

(3) und (3). A wuss of Leptospermum bushes, with seattered danys £ Lo
terey eypress, Acacia lutifolia,

(4). Eucalyptus marginata, E resinilern, Acacia dealbata, A welanoxylon,
A penduls, A cunuinghawii, with Photivia (red berries) in a lavge group near
the roud

(6). Samec as (1), except Redwoods planted thickly wony the erest of the
ridge.  Dogwood scattered along the roml.
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(7). Tidwokl and Eucalyplus m:tl'g}nata, and Libocedrus decirrens, Calif,
Chestunt Ouk anud Tan-Lark Ouk,

(3). Redwoods along crown of ridge, and wherever s0il is not saud, with Buro-
pam Oak, Calif. Chestuut Ouk, Dogwood (scatbered singly), and Tan-lark
Oak, in seatlerad groups awony the Redwoods Llsewbers, masses of White

lirch, Libocedrus dee, Cedrda Australis, Riva Pine, and scalteral groups of
- Acacia lopantha, A. melanoxylon, A. harpophyliha, A pyenantha, A howulophylla,

Mouterey Line and Syncarpa laurifolia (resists teredo).

Euealyplus, B marginata, & melivdora, E resinifera, E viminalis.

(9). Montercy Pine, Riga DPine, Mavitime Piuc. (Manterey Pine thick along
fenee and road.) .

Bushes of Leptosperom, Broow, Scotch, Deach Grass, to help hold the saud
until the tress get up.  Masses of White Biveh, Pines, und Liboeedrus dee, with
seallered groups of Acacia lopautha, A Jongifolia var, sophoroe, A. harpopliylla

(9£). Libocedrus decarrens, Munterey Pine

(10). Mouterey. Pine thick along fence. Riga Pine, White Biveh, Libocedrus
d., in inasses in the sand

Banboo all wround the reservoir, Aeacin around and below the reservoir
dam, Melalenea pauciflora, M. squarrosa (Australian Tea Trec).

Catalpa ksewpferii, Calalpa speciosa.

On the hard ground smull wusses of Catalpa speciosa, Culif. Black Wal-
nut, Eucalyptus marginata, E. melliodora, Ewropean Qak, Coedrela Ausiralis

I seattered groups, Acncia pendula, A dealbata, A decurrens, A cunning-
Lauidi, Rudwood, Biy Trees, Tan-bark Qulk, Cork Quk, Cal Black Oals, Lurupean
Ok, Cal. Clhestnut Oak, Cal. Golden Leaf Chestuul, Madrone, Wild Black
Chatry, Worraya Culif,, Thujopsis Bovealis, Calif. Great Red Alder, and the follow-
iy Australian hardwood trews: Flindersia oxleyana (Ash), Syncurpa laurifalia
(resiss teredo), :

(11). Along the fence and along the road, in a thick mass, Monterey Pine and
Liboeedrus decurrens, wasses of Whits Birch, Riga Pive, Montercy Pine, with
groups of Acacia lopantha, longifolia var, sophora, Larpoliylla, Eucalyplus mar-
ginaty, vostrala, globulus, Cutalpa specioss, konpferi Along the front edge of
the sand, in Wie hard ground, scattered Dogwoods, Acacia nemu (of Japan, red
flowers), Photinia (red berries), Califoraia Tree Poppy.. :

(J2). Redwoods, Lilocedrus dee Montercy Pine, Eucalyptus globulus, rostrata,
viminalis A deéuse mass.

(14). Redwoods and Big Trees, forming the mass with seattered groups of

-Evelyptus awygdalina, vimninalis, marginata, melliodara, resinifera, sidevophloia.

Along the border of the fenee and inside, scattend- Dogwood and Acacia
deulbata, melanoxylon, cunninghamii, fragrans, nemu (of Japan).

1f buildings should be desired in this locality the trees conld Le reduced to &
parrow belt along the fence, -

(14). A wind-break, 150 feet wide, of Montercy Cypress, Acacia, latifalia, and
Eucalyplus rostrata along the road  Behind them, Redwoods, in mass, with seat-
tered groups of Madrona, European Oak, Catalpa speciosa, kampfori

(13). An irregulur belt of bushes, about 50 to 100 foct wiie, to form part of the
wicl-break.  Wind very severe along this line. Bushes as follows: Masshs of
Leplospermum, with seattered groups of Photidia (red berries), Pittosporumn in
varicly, Laurestinus, :

(16). Ledwoods, with belt of ornamental trees along road retained as they now
are,

(17). Sime as (14), with wind-break along erest of ridge.
(18). Redwoods and Big Trees, as shown in special prediminary report.
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(19).. Alonyg the bauks of the slough, Avicenia tomentosa, (mangrove), Bainboo,

aud New Zealand Flax,

In the sand, Acacin harpophylla, Acacia longifolia var, sophoree, Casuarina
equisitifolia, Casuarina quadrivalvis, Mclaleuca pauciflora, Melaleuca squarrosa,
and other vavictics of Mclaleuen, Banksia integra (Coast Honeysuckle), Frenela
nctinastrobus, Frenela venuessa, In the sand and hud sols, Eucalyptus globulus,
Lucalyptus rostrata, Batis maratima (a shrub), Maritivic Pine, Monterey Pine

(20). Blasses of Aluntcrey Pine, White Bireh; Maritime Pine, Haleppo Pine,
Cluster Pine, Scoteh Fir, Eucalyptus globulus, and E. rostrata

Along the Leach, Aryndo arenaria (Beech-grass), New Zealand Flax, Lupines,
Acacia Jongifolia var, sophoroe, Yellow Scotch Broonw

(21). Bame as (19).

(22). Sume as (20).

(23). Shown o¢n special sheet and legend

24). Leave trees as they ave planted now,

(25). Shrubbery. Masses of Leptosperinum, with seattered groups and single;
Pittospormn in varicty, especially. tlowering; Ceopothus (Calil. Lilag), I’ho-
tinia (red berries), Laurestinas, Veroniea (red and purple), Evica (llowering
heuth), Polygala (purple everbloom), J unipers, Escalonia rosca

Buaboo on the avoyo near the causeway.

(2G). Mass of Eucalyptus marginata, anygdaling, viminalis, melliodora, resini-
fera, obligqua . 0 )

Libncedres  decurrens, Cedrola Australis, Monterey Pine, with seattersd
Dogwood and Acacia fragraus on border;Bavaboo along the acroya.

(27). Calif. Nyrtle, Calif, Chiestuut Oak, Wild Black Clerry, Cal. Black Walnut,
Cal, Black Ouk, Monlerey Pine, LEucalyptus anclliodura, B. rosinifors, 1w yislalina,
E. rostrala, B Maurginata

(25). This is meslly dvifting sand, very much exposad to the wind, Where
Larren, pland first with Beneh-grass and seeds of Lupiue,  Also soaked Onts over
the whole nreie Then plant masses of Leptospermum levigatum (sand-stuy bush),
mixed with Muritihme Pine, Monterey Pine, Monterey Cypress, Acacia, longifolin
var, sophoroe (this will grow right down to the beach), New Zealand Flux (near
beach), Acicia harpophylla, Aeacin lutifolia, Riga Pine, Comunon Broom, After-
wanls ranove the bushes and replace with Pines, Monterey Cypress, and Acacing,
Proleet moving sand by Lrush, auchored down with sand shoveled over tie butts,

(29). Masses of Monierey Pine, Riga Pine, Huleppo Pine, Cluster Pine,
Libocedrus decurrens, Sceoteh Fir, wilh scattered groups of Acacia longilulia
var, sopliorve, Aeacin harpophylls, Acacia latifolin  Where dilficulty arises in the
said, fivst plant Lupines, Beach-gruss, Leptospernum levigutuin,

(30). On Lorder wanls the sea, 8 wind-break, 150 to 200 feet wide, of Mon-
terey Cypress, Monbaey Pines (these do not do well indiseriminatly mingled
together—plant thew in scparate wasses or groups), Acacia Jatifolia, Acacia

pyenantha. - After these are two or three years' growth, plant thickly awong
then Euealyptos globulus

Behind this, maswes of Libocedrus decurrens, Calif. Chestuut Oak, Cul
Wild Dlack Cherry, Cal. Black Walnut, Whits Direh, with scatierad “roups of
Medrons, Calif. Myitle, Pittosporum, Acacis decurrens, A. dealbata, A AMdan-
oxylon, A cunuingluuaii, A pendula,

(31). Sume as wind-Lreak in (30).

(32). Masses of White Jiveh, Libocedrus deenrrens, Ialeppo Pine, Riga Vine,
Monterey Pine, Seoteh Fir, with seitteved groups of Acaciy pyenautha, A lopantha,
A Larpophylin

Where sasud drilts, dreal it finst as in (28).
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(3:3). A wass of shrulibery to break up the wind.  Leplospennum levigatm in
Luge masses, with groups of Maritiwe Yine, Acacia Jopantha, A harpuphylla, A,
longilolia, Pillospurum in variety, Tholinia (ral berries), Laurvestinus, Veronica
(ved amd purple), Yellow Scotech Broom, Spanish Broom, Malva, wilh seabtered
Dogwowl (Cal.), Banksia integra (Coast Honeysuckle).

(:+4). Libocedrns decwrrens, Monterey Pine, Eucalyplus globulus

The Lorders of bree masses should be ivregulacly undulating, aud where exposed
to view from thoroughfures, ornamental brees and shrubs, especially of the lowering
sort, should be scattered about wilh apparent cavelessness  I'vees for this purpose:
Novfvlk Island Pine, Austyalian Palwm (droeena), Grevillia rolusta, Magnolia
mandiflora, Pinus saliuiana, Acacia nemu (of Japau), Great Flowering Dogwood
(uf Calilurnia), Acacia fiagrans, Lawson's Cypnss, Torreya Culifornica, Melaleuca
in varicty, Olender, red, Pepper Tree, Flowering Almond, Pittosporun in varicty.

The following bushes and vines: Cherokee Rose, Ceonothus (Calif. Lilac),
Photinia (vl berries), Pittospermwn (flowering), Yueea, Laurestinus, Veroniea,
Puiple cverbloom bush (Polygala), Evien (heath), Junipers.

The guiding lines in the arcas laid out for tree plantations are the erest of the
ridges, the voads, and the boundary fencea

SPECLAL LEGEND FOR SPACE FRONTING PRESIDIO.
T'rees.

L. Fucalyptus marginata, resinifera, melliodora, vhminalis, sibeviana,
ot Cal. Myxtle
0. Clhisinut Oak,
. Acacia decurrens, dealbata, melanoxylon, pendala, cunninghamii
e Acncin b yenanths, latifolia, fl‘.‘lgl‘ans.
z. Groups  Madrona, Cal. Chestout Oak, Myrtle
dy. Acacia nemu (flowering Japan),
. Acwia latifolia, Pittosporum,
a, Acacia fragrans, Pittosporum.
2. Pinus insiguis, Monterey Pind
w. Modterey Cypress, Wind-hreak, Acacin latifolia
1. Flowering Ahnon :
7. Araucaria, Norfolk Island Pine,
9. Grevillia robusta,
L. Pittosporum.
L Lawson's Cypresa
d. Palin, Dracena Australis.
p. Pepper Treca
& Casuarina )
6. Cedrela Australiz
t. Torreya.
& P. Subiniana. '
o t.r: ta]-?.uca.lyptu.:; warginats, waculata, viminalis, resinifers, amygdalina, obliqua,
¢,. Dogwood (flowering).
Buales.
........ Broom, Scotch, Spanish,
2. Red berries (Photinia);
3. Groups  Cal. Lilae, Leptosperz: ey, Roses,
4 Leptospermum. ’ .
5. Broom, Scotch.
6. Ceonothus, Cal. Lilae
7. Purple everbloomer (Polygala).
8. Veronica
10. Laurestinus,
11, Agave.
2. Red berries, Cherokee Rose.
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Through the conrtesy of Professor E. W. Hilgard, of the University of Cali-
fornia, I hiuve obtained un analysis of the Presidio soils, and valuable sugyestions
as to their treatment. That concerning subsoil plowing deserves especinl attention,
wherever the hard subswoil comnes near the surface I append his valuable letter in
full Very respectfully, your obedient servant, .

T - W. A JONES,
' Major of Engineera

UNIVERSITY OF CALIFORNIA,
COLLEQE OF AGMCULTURE,

Major W. A. Junes, U, 8. Engineers,
Presidiv of San Francisco, _ .
Dear Sizi—T transmit herewith the results of the analyses of two of the
soils fruin the Presidio Reservation, sent by you, i accondance with your Jetter of
January 24th.  The work has been delayed in consequenco of unexpected business
connectid with the session of the Legislature.

On examination, I find that the two sandstone soils, Nos. 1 and 3, differ only
in the proportion of vegetable matter; and, furthermore, that the serpentine soil
und sulsoll are also mainly derived from the same materials as the others, the ser-
pentine contribuling only a little of its powder to the mass, but nothing that would
make the two soils dilter in any cssential respect, save that on the whola the serpen-
tine svil must Le considured somewhat poorer in the Ingredicnts of plant-foul

The analyses show a full supply of potash and lime, the latter being less in
the subsuil, however.  On the ollier Land, phosplorie acid s quile deficient, both in
the soil and subsoil, for instend of a winimum of at least Letween 030 to .0GO.
This implies that the soil will do fuirly for coniferous troes, but for such us usuall y
grow in lowlands or other vich soils, would meed help in the way of manure—say
epecially bonc-meal.  With the aid of that and waber you enn malke anything
grow on the suil, for it is olherwise of good composition, and of pliysical prop-
artics.  In working it, it is desirable not to tmn up the subsoil,—c. g.: " If plowed,
Jeb # Lurning plow o alwead), running say 6 or 8 inches deep, according to the depth
of the durk-colored surfuce soil, and then let a vezular “subsoil plow,” which oul
stirs Lhe subsoil without turning it up, follow in the same fuerow. This will tend
W preserve wmoisture during the dry summwer, nod give the roots a chanee to go
deep for it

PThe soll is surprisingly ditlerent from that of the Golden Gate Park, Leing
disposed to be heavy instead of excessively sandy; so the experieuce had there, 50
far as the soil is coucerned, will not apply dircetly to the Presidio.” .

VYery respectfully and truly, :

Berkeley, April 5, 1833,

(Signed) E W. HILGARD,

Frof. Agr.
AXALYSES OF PRresivio Sors
due... TEIIB L 70,934 3ot

Insoluble residue. .ovvees vov.e TH.135 82 Rlce:
Soluble silictu. .o s o noe cnene v 3.453}31-593 5.532}7"'7"“
Pobush,.ooiiininne vaes erane G673 540
Sodis. cvnvvrinieinnne v veee 080 A72
Lime.. oot v . 840 L399
Magnesia......... 8. ..,.... 780 1.221
Br. ox. mauganese........ .. n53 .039
Yervie oxid. . ...... . G k2 7.264
Alvmina. ......... Fa 13 0.747
Fhosphovie acid. ... . Lot 011
Sujp'mric aeld. ol ciiien - .053 .022
Orgauic watler and water. .., . 5.404 4.900

100.359 100.113
Tumus, cvecvvnnnne vaen cnnes 2.2%% ...,
Available inorganie. ... .... ... 1.045 ...
Hygroscopic moisture. ... .. 2o 6.023 8.411
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Important Forest Insects at the Presidio

This appendix was prepared by Stephen G. Smith, consulting forester, in Ben Lomand,
CA.

Dendroctonus valens, Red Turpentine Beetle

This insect attacks the base of injured, dying, or healthy trees or freshly cut logs and
stumps of all pines and occasionally spruce, larch, and fir. Ordinarily, it is not considered an
aggressive tree killer, but it does do considerable primary damage and so weakens trees, making
them more susceptible to attack by other bark beetles. However, it sometimes causes sufficient
damage to kill Monterey pines.

The adults are the largest bark beetles of this genus, measuring 0.25-0.375 inch in length.
They are distinctly reddish in color. Their attacks are characterized by large, reddish pitch tubes.
On burrowing under the bark, the beetles excavate irregular, longitudinal egg galleries between
the bark and the wood. These galleries range from a few inches to several feet in length. The
galleries are more or less packed with frass, and eggs are laid in groups or masses at intervals
along the sides. The larvae feed out through the inner bark in mass formation, producing a cavity
ranging from a few square inches to a square foot or more between the bark and wood. These
chambers are often filled with a resinous liquid that apparently has no injurious effect on the
developing broods. Transformation to the adult stage occurs within pupal cells constructed in the
boring dust of the brood chamber or in short mines alorg its margin.

This beetle is seldom of serious importance. Should control measures become necessary,
the broods can be destroyed by removing the bark from the infested areas of stumps and trees.
For the protection of individual park or shade trees, the damage can be halted by cutting out the
attacking beetles with a knife or chisel as soon as the pitch exudations indicate their presence.
Successful control also has been obtained by injecting carbon disulfide into the galleries. D. valens
has been found on both Monterey and cluster pines in San Francisco.

Phgroeas*ha semipunctata, Eucalyptus Longhorn Borer

The eucalyptus longhorn borer is a serious pest of eucalyptus trees. Originally found only
in Australia, it bas spread to New Zealand, Asia, Africa, Europe, South America, and recently
to the United States. Since its discovery in southern California in 1984, the beetle has spread
from Orange County to Los Angeles, San Bemmardino, Ventura, Riverside, and San Diego

Natural Resource Invertory and Vegetation Management Options Appendix F. Important Forest Insects at the Presidio
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Counties. In 1989, sightings of the beetle were confirmed in Contra Costa and Alameda Counties.
The northern California populations are believed to have developed from beetles imported to
northern California independently of the older, southern California populations. Importation of
eucalyptus lumber products and transportation of eucalyptus firewood are the primary mechanisms
of long-distance beetle movements.

The adult is a blackish-brown beetle approximately 1 inch long. Each wing cover is
rough; bears a zigzag-shaped, cream-colored marking on the front; and is smooth with a single,
similar-colored spot at the rear. The antennae of male beetles are noticeably longer than the body;
those of the female are about the same length as the body. These characteristics caused the beetle
to acquire the name “longhorn”.

Larvae are roundheaded borers that grow to be 1.5 inches long. They feed in and under
the bark of eucalyptus, producing tunnels that may be more than an inch in width and several feet
in length. These tunnels are densely packed with a very fine, grannlated sawdust, which is often
visible in cracks in the bark. Adults begin to emerge in April and are active throughout the spring
and summer months. Females lay 200-300 eggs under loose bark in clusters of 20-30 that hatch
in 2 weeks.

The insects prefer to lay their eggs in trees stressed by drought or soil mitrient deficiency,
or in recently cut or fallen eucalyptus logs and branches. Healthy trees usually produce enough
sap (called gum) to drown newly hatched larvae. Once cut, no species of eucalyptus is immune
to attack. Egg laying occurs quickly, generally within 2 days of cutting, and a generation of
beetles can be produced within 3 months.

Control methods include:
m  burying or chipping infested wood or covering it with tarps for at least 6 weeks;

B pruning trees and cutting wood during the winter and early spring when adult beetles
are inactive;

B quarantining eucalyptus firewood and chips produced in infested areas; and

®  watering periodically during droughts.
Phloeosinus cuprgssi and P. cristatus, Cypress Bark Beetle

insects are, at times, very destructive to Monterey and other cypresses in California.
Cesides killing many trees outright, they mine and kill the twigs of ornamentals, making them
unsightly. They often work in conjunction with cypress canker to cause tree mortality. Keeping
trees healthy is the best protection against cypress bark beetle astacks; direct control is practical
only for isolated infestations.

Natural Resource Inventory and Vegetation Management Options Appendix F. Important Forest Insecis a the Presidio
Presidio of San Francisco F-2 November 1997
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Important Forest Diseases at the Presidio

This appendix was adapted from the Golden Gate Park Forest Management Plan
(California Department of Forestry 1980).

Tronk and Root Diseases

Armullaria mellea (Armillaria Root Disease)

'Hosts: A wide variety of plants are attacked by this fungus, including most trees and
shrubs as well as herbaceous plants and vegetables. In San Francisco, it is found on Monterey
pine, cluster pine (P. pinaster), Monterey cypress, California live oak, eucalyptus, Paulownia
fargesii, satsuma plum, and azalea. Symptoms resembling those of A. mellea have been found
on other trees and shrubs, but these have not been positively identified.

Range: This fungus is widespread and is common throughout most forested areas. It is
present in both the temperate and tropical regions and occurs throughout California.

Symptoms: Decline in vigor of the host as a whole or certain branches is usually the first
external indication of the disease. Leaves may turn yellow and drop prematurely. Branches may
die back. Some plants, such as Douglas-fir, often produce a heavy crop of small fruit known as
a survival crop the year previous to dying. Pines usually have an abnormal resin flow from the
root collar, sometimes so great that the litter and soil are compacted into a hard crust. Other
plants may exude gums or sticky juices.

Removal of the bark near the crown of the affected plant usually exposes whitish-yellow
mycelium plagues, made up of one to many fan-like mycelial felts 0.5-1.5 inches in diameter (size
of felt depends somewhat on size of host). Flattened, string-like, brown to black rhizomorphs or
"shoestrings" often form under the bark on the roots and root collar and extend out into the
soil adjacent to severely infected roots. The rhizomorphs can be mistaken for tree rootlets, but
they branch differently and are filled with whitish mycelial strands instead of wood fibers.

The fruiting bodies, yellow capped mushrooms covered with dark brow = s, when
present, offer positive identification. The yellow or honey-colored cap is 2-5 inches across, and
the yellow to brown stalk, which usually has a ring just below the gills, is 3 inches or more in
length. The mushrooms grow on the lower trunk of dead or dying trees, on stumps, or on the
ground near infected roots. They are short-lived, annual fruiting bodies that may occur singly,
but they more commonly occur in groups of several to 100 or more. The mature mushrooms

Natural Resource Inveniory and Vegetarion Mamgen-wm Options Appendix G. Important Forest Diseases at the Presidio
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release many tiny spores, produced on their gills, that are windborne to other infection sites such
as stumps or woody debris. Infection of living trees by spores has not been demonstrated.

A. mellea is most commonly spread to living trees by the rhizomorphs or by root contact.
In younger trees, the pathogen advances rapidly through the inner bark to the root collar, where
it girdles and kills the tree. In older trees, this advance through the inner bark proceeds much
more slowly. Like most diseases, A. mellea favors a weakened host. Drought favors the disease.
Moving plants outside their natural range increases their probability of attack. Injuring roots
while transplanting makes them more susceptible to infection.

A. mellea is a facultative parasite; that is, it is normally saprophytic but capable of

changing to a parasitic life. This is particularly true when the fungus emerges from oak stumps
and roots.

Control: As with many similar diseases, direct control is rarely possible. A. mellea is

sensitive to drying and grows most rapidly under wet conditions. Heavy watering should be
avoided.

Preventive measures that maintain conditions favorable for rapid and vigorous tree growth
will usually keep damage by this disease to a minimum and are generally more practical than
direct control. Even when trees begin to show signs of infection, proper fertilization will usually
prolong the life of the tree for many years. When the base or roots of a tree have been wounded,
the exposed wood should be treated with a disinfectant such as bordeaux paste.

Chemicals have been used most effectively to treat contaminated soil that is to be planted.
Certain fumigants have been particularly effective; for example, carbon disulfide has been used
for many years in California to control A. mellea in citrus orchards.

Another precaution is to remove old stumps and as many of their roots as possible. Also,
when a tree falls, breaks, or is cut, the stump with its roots should be removed. These
recommendations are made because A. mellea can build up rapidly in the dead wood of the stumps

and roots. The fungus appears to become especially virulent when it is cultured in oak stumps
and roots.

Fomes applanatus (Shelf Fungus)

v

Hosts: The fungus is usnally found on old logs, stumps, and the exposed wood of living
broadieaf trees. It is occasionally found on conifers. In San Fran 5 found frequently on
coast live oak, acacia, and eucalyptus.

Range: F. applanatus is found throughout North America. In Golden Gate Park it is the
most frequently observed fungus.

Natura! Resource nventory and Vegetation Managemen: Options Appendix G. Important Forest Diseases at the Presidio
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Symptoms: The fruiting bodies are usually found near the ground, though occasionally
they arise above 25 feet. Corky when fresh, rigid when dry, the fan-shaped bracket is brown and
woody on the upper surface and white on the lower pore surface, which turns brown when
bruised. Fruiting bodies vary in size from 3 to 36 inches across. More than one fruiting body
is often found on a single stump.

Fruiting bodies are produced abundantly on dead wood and less frequently on living trees,
where they always develop from wounds. In older trees, the fungus rots the roots and heartwood
and can cause premature falling of the trees. The decay caused by this fungus appears white to
straw colored, mottled and stringy, soft and spongy.

Control: No control is known for F. applanatus, but any procedures to minimize the
wounding of trees are beneficial. When pruning the branches of hardwoods, the application of
a disinfectant to the exposed surface is recommended. It might be advisable to remove trees
supporting sporophores because they already have varying degrees of heart rot. In addition, the
removal of the infected trees would eliminate a source of infecting spores.

Coryneum cardinale (Cypress Canker)
Hosts: Both wounded and unwounded tissues are sites for infection.

Range: This disease is absent from the natural range of Monterey cypress (the Monterey
Peninsula). It is, however, a problem on Monterey cypress {(and has been found on Coast
redwood) outside of its natural range. One tree in Golden Gate Park was found to be infected
with this fungus.

Symptoms: Fading and death of twigs, branches, and tops of trees are the most
conspicuous symptoms of infection. Resin flow usually accompanies canker development, and
as the killed bark tissues dry out, a sunken area develops. The presence of cankers is a sure
indication of infection. Cypress bark beetles are often associated with, and hasten the death of,
infected trees.

Dark, irregularly shaped, blister-like fruiting bodies 0.3-1.5 millimeters in size are
produced and break through the bark of the dead tissues. Cankers grow more rapidly along a
branch or trunk than around it, and they usually have a length-width ratio of about 3:1. Infected
trees or branches 2-3 years old may be killed within a year. Larger branches or trunks of infected
trees may survive for 5-10 vears. ’

Control: Cankers : ol .+ and destroyed, followed immediately by spraying of
the surrounding host trees with a fungicide; particular care should be given to spraying the twigs,
branches, and trunks thoroughly.

Naural Resource Inverdory and Vegetation Management Options Appendix G. Important Forest Diseases at the Presidio
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Fusarium subglutinans (Pine Pitch Canker)

Hosts: Pine pitch canker is a damaging fungus disease of pine trees, especially Monterey
pine. Other susceptible pines include Bishop, Scotch, ponderosa, digger, Coulter, Italian stone,
aleppo, sugar, knobcone, eldarica, and Jeffrey.

Range: This fungal disease, which was first reported in California in 1986, has been
found in portions of Alameda, Monterey, Santa Clara, Santa Cruz, San Mateo, and San Francisco
Counties. It also occurs in the southeastern states from Virginia to Florida and west to Texas.

Pine pitch canker primarily affects highway, park, and residential plantings. The disease has not
been found in natural Monterey pine stands.

Symptoms: The first visible symptom of the disease is a color change in the tree. Foliage
on the infected canopy branch tips fades from the normal dark green to lime green to yellow and

red before needle drop. This change may occur within one growing season or may extend into
thie next year.

Branch cankers often exude pitch that falls and forms a whitish crust on the green needles
below. The infected wood under the bark is resin-soaked and amber in color.

Cankers may form on the main stem of a tree. Like branch cankers, stem cankers cause

large amounts of pitch to flow freely down the tree trunk. These stem infections are often hidden
by branches and thus hard to see.

Pine pitch canker can occur on tree roots in lawns and heavily trafficked areas. Roots
damaged by lawn mowers or cars are readily infected by the fungus.

The disease appears to. be more severe where Monterey pine is densely planted. However,
canker infections can be found in less crowded areas and even on isolated trees. Tip, branch, and
stem infections probably occur through wounds created by insects and storm damage. Severely
infected trees may eventually be killed by insects such as bark beetles and borers.

Control: To help reduce the spread of pine pitch canker, plant pathologists currently
recommend the following treatments:

1. Prune infected branch tips or entire branches. After each cut, disinfect cutting
tools with aerosol spray disinfectant or 70% alcohol solution.

2 3 diseased trees during windy or rainy periods.

3. Cut down all trees with cankers on the trunk|.

4. Do not move diseased wood outside the infected area.

5. Do not replant with any species of pine.
Natural Resource Inveriory and Vegetation Management Options Appendix G. Important Forest Diseases at the Presidio
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Peridermium harknessii (Western Gall Rust)

Hosts: This fungus has only two known stages, pycnial and aecial. It occurs on most of
the two- and three-needled hard pines throughout their range in the western United States. It has
been found on 22 species of pine in the West, but only on Monterey pine in San Francisco.
Neither telial nor uredial stages of the rust are known.

Range: Peridermium harknessii is common in western North America from Mexico to
Alaska and eastward to Nebraska. It has been reported on Jack pine as far east as Quebec. It is
widespread throughout California and is especially prominent on Monterey pine in both its natural
range and throughout the state, wherever it has been planted. It is just as prevalent on lodgepole
pine throughout the Sierra Nevada and southern Cascade Ranges.

Symptoms: The rust first appears as a small swelling in the bark of a limb or stem. This
usually becomes visible about 1 year after infection occurs. The swelling causes the cells to
divide rapidly, resulting in woody galls, which, at first, are rather soft. These later harden and
become more decay resistant than normal wood. The penetration of the mycelium into the
cambium spreads around the limb or bole about as fast as it elongates, giving the infected area a
globose or ball-shaped form. Aecial pustules, bearing the aeciospores, are produced in the spring
and early summer of the second or third year after infection and usually every year thereafter so
long as the rust lives, which may be one more year or for a century or two. Aecia develop under
bark scales on old cankers and appear at maturity as little white mounds of irregular shape on galls
or at the edge of cankers. The aecial pustules rarely emerge when the bark becomes thickened.

P. harknessii is an obligate parasite (requiring living host cells), its pycnial and aecial
stages occurring on two- and three-needled pines. Apparently, infection occurs throughout the
summer on the younger bark (generally on the current season's bark) directly from aeciospores.
No alternate host (telial and uredial stages) has yet been found.

Usually galls live only a few years, because when aecia are produced the host bark is
disrupted to the point that it dies, thus killing the twig, limb, or stem on which it grows. Trunk
galls on young trees usually prove fatal. Limb galls, unless adjacent to the bole, do little damage
as they kill only the one limb or the portion distal to the gall. Heavy damage may occur in young
stands and plantations, but this is rare. 'When it does occur, it is confined to small areas (a few
acres at most).

New cankers frequently cause the infected wood to become impregnated with resin and
actually strengthen the wood; however, the fupgus kills the wood and prevents further growth in
the vicinity of the canker. The wood abo. » 2::% below the canker grows normally, but often the
wood on each side of and opposite the ca: .20 prews more rapidly, forming callous tissue, This,
in turn, often causes a broadening of the canker and in many cases results in a slight bend or
crook in the bole at the point of the canker. After many years, the lack of growth on the face of
the canker leaves a depression in the bole that causes it to weaken.
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Control: Gall rust can be fairly well controlled by removing the cankers as they appear.
To remove 2 limb canker, the limb should be severed about 6 inches from the canker on the
proximal side. Bole cankers in young trees can be cut about 6 inches below the canker. A limb
will tarn up in a year or two and form a new leader.

Polyporus schweinitzii (Velvet Top Fungus)

This disease is also known as “red-brown butt rot”. It causes a cubical rot of the
heartwood of both roots and butt of living trees and may continue developing in dead trees, logs,
and stumps.

Hosts: It is usually found on conifers but occasionally on hardwoods. It has been
recorded on Abies, Larix, Pinus, Pseudotsuga, Thuja, Tsuga, and Taxus species as well as on
Betula, Halesis, Prunus, Quercus, and Eucalyptus. Polyporus schweinitzii was found on
Monterey pine at two locations in Golden Gate Park.

Range: The fungus is widespread throughout Europe, Asia, and North America. It is
most prevalent along the Pacific coast.

Symptoms: The annual fruiting bodies, which develop most abundantly during moist
weather in the late summer and fall, are found on the bufts of infected trees issuing from old
wounds or on the ground nearby, coming up from a decayed root. On the tree, the sporophore
is a thin bracket, and frequently two or more brackets grow one above the other. When the
sporophore is on the ground and viewed from above, it is circular in shape and sunken in the
center, tapering to a short, thick stalk. When fresh, the upper surface is velvety, concentrically
zoned, and reddish-brown in color with a light yellow-brown margin. The undersurface is dirty
green and turns red-brown when bruised. When old and dry, sporophores become corky and have
a deep red-brown or blackish-brown color. Infection occurs largely through basal wounds,
particularly as a result of fire scars and vandalism.

In the advanced stage of rot, the wood is yellow-brown to red-brown in color (depending
on the host), brittle, and breaks into large cubes that can be easily crumbled into a fine powder

on drying. Thin, crust-like layers of mycelium that are easily mistaken for resinous crusts are
formed in the shrinkage cracks.

Control: No control for P. gchweinilzii is known. When an infected tree is found, the
entire tree, including its stsrap . should be removed. This eliminates a new source of infecting
spores.

Agrobacterium spp. (Crown Gall)

Hosts: This bacterium is commonly found on ornamentals of the rose family and
especially on plants of the genus Prunus.
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Range: The disease is worldwide in distribution. It has been found in Golden Gate Park,
occurring on a variety of species of oak, eucalyptus, and myoporum.

Symptoms: This disease is caused by a bacterium. Galls varying from the size of a
walnut to a football develop on roots, and occasionally on stems of ornamentals, as well as on
trunks of some trees.

A. tumefaciens is not usually considered as a problem or threat to trees, but can be harmful
to ornamentals. Injuries to shrubs or trees, such as wounds caused by lawn mowers or vandals,
can increase the likelihood of a crown gall formation.

Control: The disease is controlied by avoiding injury to roots, preventing waterlogging
of the soil, destroying severely diseased plants, and pruning off aerial galls which are loosely
attached to stems (i.e. not surrounding the stem). Before planting in infected soil, roots of
ornamentals can be dipped in copper fungicide. Antibiotics, such as bacitin or streptomycin, are
useful for reducing infection. A bacterium is now being used as a control measure to compete
with A. tumefaciens for food.

Heart Rots of Trunk and Limb

Fomes pini (White Pocket Rot)

This is a heartwood rot known as red ring rot, white pocket rot, pecky rot, honeycomb rot,
red heart, or white speck.

Hosts: In San Francisco, this fungus is found on Monterey pine. Douglas-fir, spruce,
larch, true firs, pines, and most other coniferous species are also susceptible. It is also known
to occur on birch, hawthorn, and maple.

Range: The fungus is found worldwide. In the western United States, it is considered to
be the most damaging heart rot organism.

Symptoms: This disease often occurs singularly on isolated trees. The best indicator of
the disease is its perennial, woody fruiting body. These fruiting bodies do, however, vary in
shape, size, and texture. They appear thin, shell-shaped to hoof-shaped, 1-12 inches long, 0.54
inches wide, and 0.25-5 inches tall. The upper surface is usually furrowed concentrically and

-k brown to blackish in color. The lower pore surface is rusty-brown with circular to maze-E-
pores, A velvety margin often separates the two surfaces. Several fruiting bodies may be pre=::
on a single tree, most commonly arising from knots or branch stubs. Open wounds are rarely
affected. By the time the sporophore appears, the heart rot has advanced about 10 feet both up
and down the bole.
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The decay causes a discoloration of the heartwood. In pines, a reddish or pink color is
present. The advanced stages generally appear as a few to many elongated, spindle-shaped,
pointed pockets or cavities aligned parallel to the grain and separated by apparently sound wood.
The wood often becomes infiltrated with resin. The decay is confined to the heartwood but may
attack living sapwood after the beartwood rot is well advanced.

Control: In parkland situations, the removal of affected trees is advised. This will curtail
the number of spores present for further infection.

Polyporus basilaris (Cypress Heart Rot)

Hosts: Monterey cypress (Cupressus macrocarpa) is the primary target of this disease.

Range: The disease occurs in natural stands in California and nearly every area where
IMonterey cypress has been planted along the Pacific Coast.

Symptoms: Polyporus basilaris causes a brown cubical pocket rot in the butts and lower
boles of Monterey cypress. The pockets are sharply delineated from adjacent firm wood. In the
advanced stages of decay, the pockets coalesce to form masses of rot with thin strips of firm wood
scattered through the mass. The small (1-2 inches across) conks are variable in shape, imbricated
(overlapping), and bracket-like where well developed. The conks are tough, leathery, and dirty
grayish to blackish when dry. One to several fruiting structures may be present, and these usually
arise from branch stubs. The entrance of the fungus is thought to be through dead branches. In

general, cypress trees 60-70 years and older are severely infested, but trees less than 26 years old
are practically rot-free.

Control: No direct control is known at present to reduce the spread of the fungus. Dead
branches should be pruned and large, older, and weakened trees should be removed. It is always
good practice to prune lower limbs on the trees while they are small, which allows the knot to heal

over quickly. This helps to prevent P. basilaris attacks and alleviates the problem of pruning
larger, heavier branches in the future.

Polyporus sulphureus (Sulfur Fungus)

This fungus causes a brown cubical rot of the heartwood of living hardwoods and conifers,
occasionally killing living sapwood. ’

Hosts: Plants affected by this fungus belong to the genera Abic. . Lastanea,
Eucalyptus, Fraxinus, Gleditsia, Juglans, Larix, Lir{odendron, Picea, Pinus, Prunus,
Pseudotsuga, Quercus, Robinia, Schinus, Tamarix, Tsuga, Ulmus, Celtis, and Fagus.
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Range: The fungus is common throughout southern Alaska, southern Canada, and the
United States. It was found in Golden Gate Park on a fallen eucalyptus tree and on an open
wound of a living Monterey pine.

Symptoms: The sporophores, when fresh, are soft, fleshy, and moist, with a bright
orange-red upper surface, brighter at the margin, and a brilliant sulfur-yellow undermeath. When
old, they are hard, brittle, and chalky or dirty white in color. The annual shelf-like sporophores,
containing pores in its undersurface, are conspicuous and frequently overlap one another in
clusters of 2-20 or more. Infection occurs through dead branch stubs and wounds. This fungus
produces conidia as well as basidiospores.

Control: There is no known control for this fungus. It is recommended that infected trees
be removed to reduce the source of infecting spores.

Fomes:igniarius (False Tinder Fungus)

This is a white trunk rot and is destructive of many of its hardwood hosts. The decayed
area is bounded on the outside by conspicuous dark zones or black lines. A single conk of
average size indicates a rot column of 15 linear feet or more in the heartwood.

Hosts: Hosts of this plant are hormbeam, hop-hornbeam, birch, chinquapin, dogwood,
cascara, manzanita, maple, madrone, Adenostoma, pear, beech, ash, walnut, poplar, oak, willow,
and elm. It has been reported one or more times on Picea, Prunus, Sambucus, Sassafras, and
Xanthoxyion.

Range: This fungus has been noted on oaks and eucalyptus in Golden Gate Park. It exists
practically worldwide. The decay is a delignifying rot of the general type. As a result, the
interior of the trunk or of the larger branches is reduced to a soft, spongy, whitened mass.

Symptoms: The hard, woody, thick perennial conks are usually hoof-shaped, but
sometimes shelf-like, and they may attain a width of 8 or more inches. The upper surface is
grayish-black to black, dull or shiny, at first smooth, but becoming rough and cracked with age.
The undersurface is brown with the mouths of the tubes small and circular in outline. The context
or interior of the conk is rusty-brown and shows many layers of tubes, those in the older layers
being conspicuously stuffed with white. Normally, one tube layer is formed each year. The
conks usually issue from knots or occasionally from wounds. On dead, down trees, the conks are
sometimes thick crusts, Typical punk knots may appear at branch stubs, showing rusty-brown
[ink% suctance when chopped into.

Control: No effective conirol is known for this fungus. Removal of infected trees is
desirable.
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Fomes pinicola (Red Belt Fungus)
The name reflects the blackish-red margin of the sporophore.

Hosts: It is common on wood of gymnosperms and has occasionally been found on
angiosperms. It was found on a Monterey pine log in Golden Gate Park.

Range: F. pinicola has been found from New Brunswick to North Carolina, west to
California and Alaska, and in Mexico and Haiti. It is distributed throughout the north temperate
Zome.

Symptoms: The sporophore is a sessile, woody, hoof- to shelf-shaped perennial that may
attain a width of 2 feet but usually varies from 2 to 10 inches. The upper surface is often covered
with a reddish, resinous layer that may persist at the margin, becoming dry, and varying in color
from grayish to black, hairless, and grooved with age. The pore surface is yellowish-white and,
when fresh, darkens when bruised.

The fungus, a saprophyte, is the most common destroyer of dead coniferous timber. It can
be responsible for the rapid deterioration of merchantable timber killed by windthrow, insects,
fire, and other agents. It also causes heart rot in living trees. F. pinicola produces a reddish-

brown crumbly mass with a tendency to break into cubes. Prominent mycelial felts develop in
the shrinkage cracks.

Control: There is no practical control of this fungus. It can be kept to a minimum by

removing all stumps and tree trunks when a tree succumbs from any cause.

Needle Diseases

Lophodermium pinastri (Pine Needle Casf)
This needle disease has been found on 24 pine species and some hybrids.

Hosts: In California, Lophodermium pinastri has been found on knobcone, digger, pon-
derosa, Jeffrey, lodgepole, whitebark, western white, Monterey, sugar, and Coulter pines. It has
been found on Monterey pine in San‘Francisco.

Range: This needle cast is widely distributed. It has been found from India to Russia as
well as in Denmark, Sweden, Scotland, Austria, Germany, and Italy. It ranges throughout most
of Canada as well as the United States. It has been found on nine pine species in California.

Symptoms: The hysterothecia or fruiting structure is dull to shiny black and grows on
the needle surface. On most pines, the symptoms are observable in one to several longitudinal
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sections of the needle and are bound in by heavy, black lines. The leaf breaks readily along
elliptic and subacute lines.

Infected needles on ponderosa and Jeffrey pines often remain on the tree and turn gray,
giving the tree the "Old Gray Beard" appearance. The fruiting structures first appear on 3-year-
old needles, and the fungus rarely if ever becomes even a weak parasite. Infected needles may
remain on some trees for 10-15 years.

Citation

California. Department of Forestry. 1980. Golden Gate Park forest management plan.
Sacramento, CA.
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Concepts for Restoration of Native Habitats at Forest Removal
Sites on the Presidio of San Francisco

INTRODUCTION AND OBJECTIVES

The objective of this report is to provide restoration concepts that can be directly applied
to the restoration of native habitats at forest removal sites on the Presidio of San Francisco.
Criteria used to determine which forest stands will be removed are provided in Chapters 4 and 5.
Sites proposed for forest removal are shown on Figure H-1. The appropriate native plant
community to restore at forest removal sites was determined based on the presumed vegetation
occurring at the site historically and specific site conditions.

The determination of the type and distribution of historical native plant communities was
based on soils, geology, and existing vegetation. The methods used for this analysis are described
in Chapter 2. The historical vegetation distribution at the Presidio is shown on Figure H-2. Site
conditions that determined the habitat type to restore included soil type, amount of disturbance,
remnant native vegetation on site, and adjacent native vegetation. The relationship between forest
stands to be removed and existing native vegetation is indicated on Figure H-3.

Restoration concepts for the following six native plant communities are discussed in this
appendix:

dune scrub,

serpentine grassland,
serpentine chaparral,
coastal prairie,

coastal scrub, and

coast live oak woodland.

Descriptions of these habitats are provided in Chapter 3. These native habitats will be
restored at specific forest removal sites (Figure H-3). The habitat restoration sites presently
support stands of planted and naturalized Monterey pine, Monterey cypress, coast redwood,
eucalyptus, acacia, and other non-native ornamental species. A list of native ~’a=¢ species known
to occur at the Presidio is provided in Table H-1. This list includes the plan': corvwi. ‘ty in which
each species occurs and the dominant species within communities. This 27 ie sorves as a guide
to indicate the native species available at the Presidio for propagation material and appropriate for
restoring each plant community.
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Table H-1. Native Species for Habitat Restoration (Species Already Present at the Presidio)

Abronia latifolia
Abronia umbellata

Acaena pinnatifida var.
califomica

Acer macrophyllum

Acer negundo var.

californicum
Achillea millefolium
Adiantum jordanii
Aesculus californica
Agoseris aparigioides
Agrostis exarata
Agrostis R&llens
Allium dichlamydeum
Alnus rnubra
Ambrosia chamissonis

Amsinckia menziesii var.
intermedia

Amsinckia spectabilis
Anaphalis margaritacea
Angelica hendersonii
Aphanes occidentalis
Arabis blepharophylia
Arabis glabra

Aralia califomica

Northem Foredune

o u©

Central Dune Scrub

Northern Coastal Blulf Serub =

P e X

Northern Coaslal Scrub

b A ]

H-2

Coastal Terrace Prairie

P

Serpentine Grassland

Serpentine Chaparral

Freshwaler Seep

Coastal Freshwater Marsh

Central Coasl Live Oak Riparian Forest

Central Coast Arroyo Willow Riparian Forest
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Coast Live Oak Woodland
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Arctostaphylos hookeri var.
ravenii (5)

Artemisia californica
Artemsia douglasiana
Artemisia pycnocephala
Asarum caudatum
Aster chiiensis

Aster radulinus
Athyrium filix-femina
Atriplex leucophyila
Baccharis pilularis
Berberis pinnata
Brodiaea elegans

Brodiaea terresiris var.
terrestris

Bromus carinatus

Bromus carinatus var.
marifimus

Calandrinia ciliata
Calystegia occidentalis
Calystegia subacaulis
Camissonia cheiranthifolia
Carnissonia contorta
Casmissonia micrantha
Camissonia ovata

Cardamine oligosperma

Northerm Foredune

>

Central Dune Scrub

Y

MoM MoN
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Serpentine Chaparral

Freshwaler Seep

Coasta) Freshwater Marsh

Central Coast Live Qak Riparien Forest

DII

Central Coast Arroyo Willow Riparian Forest

Central Coast Riparien Serub
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Cardamine californica

Cardionera
ramosissimum

Carex brevicaulis
Carex densa

Carex obnupta

Carex subbracteata
Carex turmulicula
Castilleja affinis
Castilleja wightii
Ceanothus thyrsiflonts

Ceanothus thyrsiflorus var.
repens
Centaurium davyi

Chenopodium californicum

Chlorogalum

pomeridianum

Chlorogalum
pomeridianum var.
aivaricatum

Chorizanthe cuspidata
Circuta douglasii
Cirsium andrewsii
Cirsium occidentale
Cirsium quercetorurn
Clarida franciscana (s)
Claytonia perfoliata

Northern Foredune

Centrat Dune Scrub
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Clematis Hgusticifolia
Conyza canadensis
Cornus sericea

Corylus comuta var.
califormica

Crassuia connata

Croton californicus
Cryptantha leiocarpa
Cynoglossum grande
Danthonia californica
Daucus pusillus
Deschampsia cespitosa
Deschampsia elongata
Dicentra formosa
Dichelostemma capitatum
Dichelostemma congestum
Dichondra donnelliana
Distichlis spicata
Disporum hookeri
Dryopteris arguta
Dudleya farinosa
Eleocharis acicularis
Elymus glaucu's
Epilobium brachicarpum

Epilobium ciliatum ssp.
watsonii

Northern Foredune

Central Dune Scrub
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Equiseturn hyemale var,

affine
Equisetum telmateia
Ericameria ericoides
Erigeron glaucus
Eriogonum latifolium

Eriophyllum
staechadifolium var.
artemisiaefolium

Erysimum franciscanum
Eschschokia californica
Festuca rubra

Fragaria chiloensis
Fragaria vesca
Fritillaria affinis
Fritillaria lanceolata
Galium aparine

Gilia capitata var,
chamissonis

Gnaphalium purpirexm

Gnaphalium
ramosissimurs:

Gnaphalium stramineum

Grindelia hirsutiula var.
maritima (5s)

Grindelia stricta

Helenium puberulum

Northem Foredune

eI v B S

A

Central Dune Scrub
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Heracleum lanatum

Hesperevax sparsifiora

Hesperolinon californicum

Hesperolinon
congestum (5)

‘Heteromeles arbutifolia

Hordeum
branchyantheruim

Hordeum depressum
Iris douglasiana

Iris longipetala
Juncus balticus
Juncus bufonius

Juncus effusus

Juncus falcatus var.
falcatus

Juncus lesueurii
Juncus mexicanus
Juncus patens

Juncus phaeocephalus
Koeleria macrantha
Lasthenia californica
Lasthenia chrysostoma
Lathyrus vestitus
Layia platyglossa

Lessingia germanorum

Northem Foredune

Central Dune Scrub

ET
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Leymus triticoides

Leymus X vancouverensis
(Hybrid between L. mollis and
L. riticoides)

Ligusticum apiifolium

Lilium pardalinum

Linaria canadensis

Lomatium dasycarpum

Lomatium utriculatum

Lonicera hispiduia

Lonicera involucrata var.
ledebourii

Lotus scoparius
Lotus strigosus
Lotus wrangelianus
Lupinus albifrons
Lupinus arboreus
Lupinus biocolor
Lupinus chamissonis
Lupinus nanus
Lupinus variicolor
Luzula comosa
Lythrum hyssopifolium
Marah fabaceus
Melica califomnica

Melica imperfecta

Northern Foredune

Central Dune Scrub
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Melica torreyana
Microseris bigelovii
Microseris douglasii
Mimulus aurantiacus
Mimulus guttatus

Monardella villosa var.
neglecta

Myrica californica
Nassella lepida
Nasselia pulchra
Navarretia squarrosa
QOemleria cerasiformis
Oenanthe sarmentosa

Oenothera elata var.
hookeri

Orobanche uniflora
Osmorhiza chilensis
Perideridia kelloggii
Phacelia califomica
-elia distans
Pnacelia malvifolia

Phacelia ramosissima var.
ramossisima

Fiperia elegans
Pentagramma triangularis

Plantago erecta

Northem Foredune

Central Dune Scrub
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Table H-1. Continued
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Plantago maritima
FPlantago subnuda

Poa douglasii
Polygonum paronychia

Polygonum amphibium
var. emersum

Polypodium califomicum
Polypodium scouleri

Polystichum munitum

Polystichum imbricans var.

imbricans
FPotentilla anserina ssp.
pacifica
Potentilia gracilis

Prunella vulgaris var.
lanceolata

Preridium aquilinum var.
pubescens

Quercus agrifolia
Ranunculus californicus
Rhamnus californica

Ribes senguineum var.
glutinosum

Rorippa nasturtium-
aquaticum

Rosa califormica

Rubus wrsinus

Northern Foredune

Central Dune Scrub

xl

Northemn Coastal Bluff Scrub *

Northern Coastal Scrub
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Coastal Terrace Prairie
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Serpentine Grassland
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Serpentine Chaparral

Freshwater Seep
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Central Coast Live Oak Riparian Forest
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Rumex salicifolius
Salix lasiolepis
Salix lucida

Salix lucida ssp.
lasiandra

Sanicula arctopoides
Sambucus racemosa
Sanicula bipinnatifida
Sanicula crassicaulis
Satureja douglasii
Scirpus americanus
Scirpus californicus
Scirpus cemuus
Scrophularia califorica
Sidalcea malvaefiora

Silene verecunda var.
verecunda

Sisyrinchium bellum
Solanum douglasii
Solanum umbelliferum
Solidago spathulata
Spiranthes romanzoffiana
Stachys ajugoides
Stachys bullata

Symphoricarpus albus var.
laevigatus

Northem Foredune

Central Dune Scrub
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Table H-1. Continued
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Tanacetun camphoratum X X
Toxicodendron D | D D X X D* D
diversilobum
Trifolium depauperatum X X X X X
Trifolium wormskioldii X X X X X X X X
Triphysaria floribunda X
Trillium ovatum X
Triteleia laxa X X X X X
Uropappus lindleyi X X X X X
Uttica dioica ssp. X X X X X
holosericea
Veronica americana X X X
Vicia americana $sp. X X X X
arnericana
Vicia gigantea X X X
Viola adunca X X
Vilpia octoflora X X
Wyethia angustifolia X X 0 X
A

Note: This table includes only native sp=-ics . nown to occur at the presidio based on Jones & Stokes Associates
(1990) and National Park Servi-:2 1o.-vii. “ed data. Species native to California but not locally native to the
San Francisco Presidio were t.! izciudea, Native species that occur in disturbed habitats were not included.

D = dominant species in habitat, giobally or locally
X = species present in habitat, not part of the dominant cover

£l

some on serpentine soils.
restricted to serpentine soils. .

* = short stature, multitrunked form of Quercus agrifolia is locally dominant in central dune scrub.
" = understory dominant
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FIGURE H-1. FOREST STANDS
PROPOSED FOR REMOVAL

FOREST STANDS
A BLACK ACACI A
Av  ACACI A VERTICILLATA
c MONTEREY CYPRESS
Ca CASUARI NA
Ce CEDAR
D DATE PALM
Dr DRACAENA
E EUCALYPTUS
F FAN PALM
<] al ANT SEQUOI A
M MYOP ORUM
;- Ms M| XED EVERGREENS
N NEW ZEALAND CHRI STMAS TREE
o COAST L| VE DAK
P MONTEREY PI NE
Pi PITTOSFORUM
Po  POPLAR
R REDWOOD
s STONE P! NE
Sy SBYCAMORE
T TOYON
Ww WEEPING W LLOW

Stands proposed for removal and restoration
to native vegetation

Other historic and landscapa stande

Stand numbers 1to 235 from McBride, 1988,
Stand numbers 230 to 585 from Jones & Stokes Asscciates.

®

Scale 17 = 1000’

o 500 1000 1660 2000 foot
=S5 E—

Q 0.2 0.4 0.8 kilomatara
]

premov-Teom!



=
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FIGURE H-3. FOREST STANDS
- TO BE REMOVED AND
EXISTING NATURAL VEGETATION
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Native Vegetation Communities

PLANT COMMUNITIES
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The objective of restoring native habitats is related to another National Park Service
objective: to create and enhance habitat for rare plants. Rare plant enhancement
recommendations are provided in Appendix I.

Appendix H is divided into three sections. The first section describes general restoration
concepts and methods to be applied to all restoration sites. The second section describes
restoration methods for each plant community type. The third section describes the existing
conditions and restoration recommendations at proposed forest removal sites.

GENERAL RESTORATION CONCEPTS AND METHODS

The general restoration concepts and methods described below are guiding
recommendations for all proposed forest removal where native plant community restoration will
take place. Some of these recommendations are applicable to only some of the restored habitat
types. This section discusses general recommendations for the following:

®  using locally native plant material for restoration and collecting, storing, stratifying,
and germinating seed;

® protecting and restoring soil conditions,
¥ irrigating plantings; and

® controlling aggressive weeds.
Plant Material

All plant material (i.e., seeds, cuttings, and whole plants) used for habitat restoration
projects on the Presidio should be derived from populations of locally native species presently
occurting at the Presidio. Restricting plant material to only locally derived sources (within the
Presidio) will serve to protect locally distinct genetic types. Plant material will be propagated for
the restoration program in the native plant nursery, described in the following section. This

guidance does not apply to restoratiog of the historic forest, but only to restoration of native plant
communities.

The location of the Presidio at the tip of the San Francisco Peninsula results in the isosuri<
of Presidio native plant populations from other populations of the same species. The occurrence
of uncommon serpentine soils in an unusual coastal setting at the Presidio results in unique habitat

Natural Resource Inventory and l-’egetatian Management Options Appendix H. Concepts jor Restoration of Native Habitat at
Forest Removal Sites on the Presidio of San Francisco
Presidio of San Francisco Nevember 1997
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conditions that produce new plant species and subspecies. Because of the geographic isolation and
unique environmental conditions of the Presidio, many of the plant species likely support locally
adapted or unusual neutral genetic differences in their Presidio populations compared with other
populations of the same species found elsewhere. The presence of so many rare plant species at
the Presidio lends support to the assumption that the genetic make-up of populations of common
native plants here may be unusual or unique. Funding and time are not available to study the
genetic make-up, morphological variation, and ecological adaptations of populations of each native
plant species that occur at the Presidio; therefore, based on ecological and genetic theory, it would
be prudent to avoid introducing new genetic material of native plants from populations outside the
Presidio. Such a practice would help preserve the uniqueness of the native plant species at the
Presidio.

Native Plant Salvage Prior to Removal of Trees

Wherever possible, native plants should be salvaged (seed, cuttings, or whole plants) prior
to forest removal or other vegetation-disturbing actions at the Presidio. This salvaged material
can be used in habitat restoration efforts. Salvaged plant material can be directly replanted into
previously prepared habitat restoration sites or stored or propagated at the native plant nursery
described below.

Native Plant Nursery

A native plant nursery should be established at the Presidio. This nursery will be used to
store and propagate native plant material for use in habitat restoration projects. The nursery
should include facilities for:

® storing seeds and cuttings;

m  growing and propagating whole plants (established from seed, cuttings, or direct
collection from the field); and

m conducting experiments to determine the best storage, growth, and propagation
methods.

Contract growing with commercial nurseries could also be conducted. Offsite growing,
however, increases the risk of contamination of stock with nonlocal genes.

Naiural Resource Inventory and Vegetation Management Options Appendix H. Concepts for Restoration of Native Habitat at
Forest Removal Sites on the Presidio of San Francisco
Presidio of San Francisco November 1997
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Seed Collection

A major limiting factor in native plant restoration in removed forest sites is native seed
availability. Populations of native species used in habitat restoration must be identified that are
large enough to be suitable for collecting seed. The appropriate timing for collecting seed of each
species must be determined. To facilitate locating herbaceous plants during fruiting, the locations
of individuals or populations can be marked in the spring, when floral displays make them most
visible, with bright-colored survey ribbon, pin flags, or with painted wooden stakes. Care must
be taken to avoid overharvesting of seed. Detailed records of the amount, location, and timing
of seed collected should be maintained for each species. It may be necessary to tie cheesecloth
or paper bags over fruiting stems before they are completely ripe to protect them from predation
by animals. To maximize genetic diversity in seed stocks, seed should be collected from many
individuals within populations and from separate populations. Selective seed collection can be
done by hand stripping. Seed can be collected from native grasslands by mowing with a collection
bag. Small seed from sites relatively free of non-natives can be vacuumed from the area directly
around the plants after seeds fall. Populations of wind-dispersed species may need to be protected
with screen canopies to capture seeds blown from plants.

Seed Storage

To avoid mildew, collected seed should be completely dry before being stored. Large
amounts of seed can be dried on plastic tarps indoors or outdoors in the sun if protected from
wildlife and wind. Leaves, stems, fruit material, and other waste should be removed before
storing seeds. Dry, clean seed should be bagged or placed in glass jars and labeled, until ready
for sowing. A pinch of dry captan with each bag of seed will discourage insects and fungus from
destroying the seed during storage. (Schmidt 1980.)

Stratification

Several of the dominant shrub species will need some sort of cold stratification to break
dormancy and begin germination. Approximate stratification times, if required, are given for each
dominant species discussed below. Stratification trials, however, should be conducted in the
nursery for each species, testing a range of refrigeration periods: 30-, 60-, and 90-day periods.
For stratification of most species, the seed should be mixed with moist sand, peat, or sphagnum
moss; placed in plastic bags; dated; and refrigerated for the suggested length of time. Seed
swelling should be checked to determine readiness for planting.

NMNatural Resource Inventory andT’egetaﬁ on Management Options Appendix H. Concepts for Restaration of Native Habitat at
Forest Removal Sites on the Presidie of San Franciseo
Presidio of San Francisco November 1997
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Germination and Planting

Fresh and treated seed can be germinated in flats or liners. Once seedlings are established
and before they become container bound, they should be carefully transferred to a larger
container. Nursery-grown material should generally be planted out when the plant has an
established root system that firmly holds soil without being root bound. The length of time for
each species to reach this stage varies greatly. A horticulturalist specializing in native plant
propagation should be consulted for more information.

Care and Storage of Cutting Material

Dominant plant species that can be propagated by cuttings and the recommended time of
year for collecting these plants are noted in the "Seed Collection and Propagation Techniques”
sertion for each habitat type. Cuttings should be taken from non-flowering, vigorous branch tips.
The cuttings should be approximately 3 inches long. It is important that the cuttings not be
allowed to dry out. A rooting hormone can be used to facilitate rooting. A rooting medium of
clean, coarse perlite and vermiculite is commonly used. The length of time required for rooting
will vary from species to species. A horticulturalist specializing in native plant propagation
should be consulted for more information.

Soil Conditions

Establishing appropriate soil conditions at restoration sites is key to the success of native
habitat restoration. Close attention to soil preparation at restoration sites will result in the need
for fewer remedial actions, lower maintenance costs, and greater probability for habitat restoration
success. The sections below describe several important measures to enhance soil conditions when
preparing forest removal sites for restoration.

Soil Compaction

Heavy equipment used for forest removal could result in soil compaction, especially on
non-dune soils: Cronkhite, Barnabe, Kron, Henneke, Pablo, and Bayview. Soil compaction can
reduce site quality for restoration of coastal prairie, coastal scrub, serpentine grassland, serpentine
chaparral, and oak woodland habitats. Soil compaction should be avoided at restoration sites.
Heavy equipment should be kept off sensitive restoration sites to the grestest extent possible.
Measures that can be used to reduce soil compaction include:

¥ using equipment with rubber tires;

Naiural Resource Inventory and Vegetation Management Qptions Appendix H. Concepts for Restoration of Native Habitar at
Forest Removal Sites on the Presidio of San Francisco
Presidio of San Francisco November 1997
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®  using hand-held chain saws to fell trees, remove limbs, and section logs to a
manageable size for removal from the site;

® rolling logs downhill to the removal site if suitable slopes are present;

® dragging logs from the site with cables from an offsite winch, but logs should be small
enough to avoid seriously gouging the soil; and

®  using a limited number of skid trails to localize soil compaction and rehabilitating soils
on the skid trail following removal of material.

Slash, Debris, and Stump Removal

All slash and debris should be removed after forest-cutting operations end. Stumps can
be removed or left in the ground on dune soils. Stumps on dune soiis may be pulled or ground
and chipped in place. If stumps are removed, dune contours should be restored following
removal. If stumps are to remain, they should be cut to ground level. To minimize soil
disturbance on non-dune soils, stumps should be left in the ground and cut to ground level.
Stumps on non-dune soils may be ground and chipped in place if this task can be accomplished
without soil disturbance or compaction from equipment. No pulling of stumps should be
conducted on non-dune soils.

Accumulated Litter and Duff Removal

Litter and duff have accumulated under the forests, especially under Monterey pine and
eucalyptus. Litter is undecayed plant material such as leaves, needles, and twigs. Duff is the
partially decomposed organic material derived from the litter layer. Deep duff layers are not
typical of native non-forest habitats of the Presidio and may retard the establishment of native
planis. The decomposed duff layer increases the water-holding capacity and fertility of dune sands
and serpentine-derived soils. The increased water-holding capacity and fertility of the soil favors
non-native weedy species over native species adapted to well-drained, low-fertility native soils.
The litter layer may reduce nitrogen availability or, in the case of eucalyptus, introduce
allelopathic compounds into the soil. A thick litter and duff layer can also preclude seed

germination or seedling establishment by physically preventing contact with the mineral soil
beneath.

Litter and duff should be removed where possible. At some sites, the duff layer is more
than 1 foot thick. Duff should be removed carefull v 5 v . «'stethce of the underlying soil is
minimized. This is particularly important for serpe.iooe soils. Lir .r and duff can be removed
using hand tools or mechanical methods. A variety of methods should be tested and the least
damaging, most efficient method chosen. Sites supporting dune sands may be disturbed during

Natural Resource Inventory and Vegetation Monogement Options Appendix H. Concepts for Restoration of Native Habitat at
Forest Removal Sites on the Presidio of San Francisco
Presidio of San Francisce November 1997
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litter and duff removal without jeopardizing the ability of the site to support native dune scrub
species. Dunes should be recontoured following duff removal.

Burning of litter and duff may be conducted where feasible; however, safety and air quality
considerations must be addressed. On serpentine soils, burning may be the best way to remove
the duff without disturbing the underlying soil. The heat of the fire may also have beneficial
effects on seed germination of some native species. Burning litter and duff derived from
eucalyptus may exacerbate hydrophobic soil conditions (see discussion below) and is not
recommended.

Hydrophobic Soils

Hydrophobic (water-repelling) organic compounds such as phenolics and terpenes derived
from plants can create a water-repelling layer in the soil. Hydrophobic soils tend to shed water,
resulting in surface sheet flow and increased erosion potential. At the Presidio, hydrophobic
conditions occur in sandy Sirdrak soils under Monterey pine, eucalyptus, and to a lesser extent
under Monterey cypress. Serpentine soils under eucalyptus may be weakly hydrophobic.

Control of hydrophobic conditions will be necessary on sandy sites where dune scrub
restoration will occur. The hydrophobic character of the soil must be counteracted to reduce the
amount of runoff that contributes to erosion and gully formation. Treatments to reduce
hydrophobic conditions in soils are presented in Chapter 3. The recommended method for
enhancing native vegetation restoration sites is the addition of lime to the soil to increase the pH.
Acidic pH is a contributory factor to hydrophobicity. Increasing the pH to 6.0 should help reduce
hydrophobicity. Lime should not be added to serpentine soils, as the natural imbalance of calcium
and magnesium in these soils contributes to the unique nature of the vegetation they support.

For sites where hydrophobic conditions are not extremely advanced, given time, this
problem should eventually resolve itself as hydrophobic compounds are decomposed within or
leached from the soil.

Studies have indicated that a fire-induced hydrophobic soil condition or repellency is
significantly reduced after only 1 year and is negligible after 5-10 years (Wallis and Horne 1992).
No comparable research results are available for hydrophobicity induced by incorporation of
conifer and eucalyptus organic matter over many years. Indirect evidence of the longevity of the
hydrophobic effect may be inferred from the observation of the temporary relief of hydrophobicity
provided by chemical wetting agents (Wallis and Horne 1992). The decomposition and dispersal
of the cultural forest-derived organic compounds contributing to the hydrophobic condition would
likely occur only over a period of at least decades. Therefore, a natural decompos :uon i ~ess
should not be relied on to reduce accelerated erosion resulting from hydrophob™:ir;, zn: ihe
recommended mitigation measures to counteract the hydrophobic condition should be applied.

MNatural Resource Inventory and ?egerarian Management Options Appendix H. Concepts for Restoration of Native Habitat at
Forest Removal Sites on the Presidio of San Francisco
Presidio of San Francisco November 1997
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Soil Acidity

Organic material, especially that derived from conifers such as Monterey pine, is generally
acidic and the accumulation of organic material in the soil increases the soil acidity. The acidity
of soils under the forests at the Presidio may be greater (lower pH) than the acidity of these soils
prior to forest establishment. Acid soil conditions could retard the establishment of some native
plant species. Dune soils are expected to fall within a pH range of 6.5 to 8.0 (Barbour and
Johnson 1988). Kruckeberg (1984) identified a range of pH levels for serpentine soils throughout
California between 5.6 and 8.8 with the mean and most individual samples near neutral pH.

At most sites, once the forest and duff are removed, the acid soil problem should
eventually resolve itself as soil conditions slowly tend toward neutral. If severely acid soils are
present, these sites could be treated with lime after duff removal, but before replanting. As a
general rule, soils with pH <6.0 should be treated with lime to stabilize the pH between 6.0 and
7.5. Serpentine soils should not be treated with lime.

Erosion Control

For habitat restoration to succeed, soil erosion following removal of forest stands should
be controlled. Detailed soil erosion control methods are described in the soils and geology section

in Chapter 3. One or more of the following erosion control methods should be incorporated at
habitat restoration sites:

B avoid tree and log removal in winter and spring when soils are moist and most
vulnerable to compaction, rutting, and erosion;

B redirect foot traffic and restructure trails;

B redirect drainage and construct drainage facilities;

® repair gullies;

®  reduce runoff by counteracting hydrophobic conditions;

®  control sediment runoff with temporary siltation fences or catch basins;

®m stabilize soil with suitable erosion-control blankets or netting and straw mulch
(seedless or rice straw); and ’

B revegetate with pative species immediately follow ~emoval.

The conventional method for controlling erosion on large areas of bare soil is grass
seeding. This method is inappropriate for most of the restoration sites because a grass cover will
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interfere with native habitat restoration. Seeding for erosion control could be conducted in coastal
prairie, serpentine grassland, and oak woodland, if sufficient amounts of appropriate native grass
seed can be obtained. Existing native grasslands can be mown while in seed, and the resulting
bagged straw and seed mix can be spread over restoration sites as an erosion control mix.

On steep slopes, blankets or netting and straw can be used to stabilize the surface in the
short term. Native plants installed within the blankets or netting should eventually stabilize these
sites. Netting alone is not an effective erosion control tool on steep or sandy slopes.

Straw should be crimped immediately into recontoured dupes on dune scrub restoration
sites. Native plants also should be installed immediately after exotic tree and duff removal to
begin dune stabilization.

Irrigation

Irrigation, especially spray irrigation, is not generally recommended for dune restoration
because it can promote the growth of non-native grasses and forbs. Temporary drip irrigation
systems could be used as a precautionary measure to protect plantings of perennials from failing
during unusual drought periods in the first 3 years of restoration. Drip irrigation, especially if
combined with weed mats, can enhance the success of plantings without promoting weeds.

Collecting, growing, and planting native plants to establish new populations is labor
intensive and time consuming. To ensure that plant establishment does not fail because of
unusually warm temperatures or low precipitation, temporary drip irrigation systems could be
installed at each site where nursery-grown material is the dominant form of revegetation. Many
sites are small enough to use drip lines tied into nearby hose bibs.

Figure H-4 depicts the generic assembly of a drip system suitable for small revegetation
sites (i.e., 2 acres or less). Half-inch diameter polyethylene distribution tubing can be run to each
plant with a 0.5- to 2-gallon-per-hour emitter attached directly to the line and placed at the base
of the plant. The system can be operated as necessary to protect plants during prolonged hot, dry
periods or after desiccating winds. Once the plants are established (one to two growing seasons),
the system can be relocated to the next revegetation site and retrofitted to suit a new planting
layout. An irrigation specialist or irrigation equipment distribution center can be contacted for
more information on equipment and design.

Small planting sites withou® 2ccessible piped water can be hand or truck watered if
equipment access is provic. .
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Aggressive Weeds

Aggressive, non-native plants (weeds) have established over most of the Presidio. Several
weed species are of particular concern because they rapidly overtake and out-compete native
vegetation, especially on recently disturbed sites. These weed species must be controlled during
the restoration process. Because of the large populations of weeds at sites surrounding restoration
areas, long-term management of restored native vegetation will be necessary to control weeds.
Weed patches near restoration sites should also be treated to suppress sources of propagules.
Aggressive weed species found at restoration sites and needing strong control measures are:

English ivy (Hedera helix),

German ivy (Senecio mikanioides),

African ice plant (Carpobrotus edulis),

Scotch broom (Cytisus scoparius),

French broom (Genista monspessulana),

gorse (Ulex eurpaea),

cotoneaster (Cotoneaster spp.),

blue gum eucalyptus (Eucalyptus globulus), and
everlasting pea (Lathyrus latifolius)

English Ivy and German Ivy

English ivy and German ivy can be removed by hand and by application of herbicides.
Systemic herbicides should be applied to growing foliage with a hand sprayer, taking care to avoid
native vegetation. Roundup or Redeem with a surfactant will kill ivy (Elliot 1994). Repeat
spraying will be necessary to kill resprouting stems. Ivy growing on the trunks of oaks increases
moisture levels of the bark and can hasten disease attacks on the trees. All ivy growing on the
trunks of oaks should be cut from the base and as much pulled off the trunk as possible.

African Ice Plant

African ice plant can be removed by hand pulling, mechanical excavation, and application
of herbicides. Roundup applied at 1.5-2% solution with 0.5% nonionic surfactant herbicide will
kill ice plant in 6-8 weeks (Monsanto Company n.d.2) Herbicide should be applied in late fall
after native species have reseeded and before winter rains. Dead plant material can be left in
place to provide erosion control. Ice é)lant is a succulent that accumulates salt; consequently, dead
material can increase soil salt content. However, native dune scrub species are expected to have
some toler: 1.2 '
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French Broom, Scoich Broom, and Cotoneaster

Seedlings and small shrubs of brooms and cotoneaster can be removed by hand when the
soil is moist or with a weed puller for large shrubs. Shrubs that are too large to pull should be
cut at ground level. Archbald (1994) recommends cutting mature French broom in July or August
when stored energy reserves are lowest in the root system. This likely applies to Scotch broom
and cotoneaster as well. Freshly cut broom stems can be painted with concentrated Round-up or
2,4-D to suppress resprouts. Brooms leave a great deal of seed in the soil and restoration sites
will require 5-10 years of broom seedling removal to prevent recolonization.

Eucalyptus

Eucalyptus trees may resprout from roots following removal of the bole. Freshly cut
eucalyptus stumps should be painted with full strength Roundup or Rodeo immediately after
cutting to kill the root system (Monsanto Company n.d.b). If eucalyptus resprout, the resprouts
can be treated with 2% Roundup or 1.5% Rodeo solution plus 0.5% nonionic surfactant herbicide
(Monsanto Company n.d.b) during the growing season when they reach 6-8 feet tall; however,

the recommended method is to cut resprouts and immediately paint the cut face with full-strength
herbicide.

Other Weeds

In addition to the above-mentioned weeds, many other weeds occur at the Presidio and may
serve to retard the establishment of native vegetation. These weeds include:

®  annual grasses such as ripgut brome (Bromus diandrus), wild oats (Avena fatua),
slender oats (Avena barbata), rattlesnake grass (Briza maxima), soft chess (Bromus
mollis), Mediterranean barley (Hordeum geniculaturm), wild barley (Hordeum murinum
var. leporinum), and Italian ryegrass (Lolium multiflorum);

m  perennial grasses such as velvet grass (Holcus lanatus), pampas grass (Cortaderia
Jubata), and perennial ryegrass (Lolium perenne);

®  annual forbs such as black mustard (Brassica nigra), wild radish (Raphanis sativus),
and filaree (Erodium spp.);

®  perennial forbs such as Australian fireweed (Erectites glomerata), narrow-lecf ice
plant (Conicosia pugioniformis), Bermuda buttercup (Oxalis pes-caprag:, peatnrins
(Topaeolum majus), cheeseweed (Malva nicaeensis), and fennel (Foenic.:icon vilgare:

and
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®  shrubs and vines such as Himalaya berry (Rubus discolor), maidenhair vine
(Muhlenbeckia complexa), and gorse (Ulex europaea).

Control measures for these weeds may also be needed where they are outcompeting native
species. In most cases, appropriate site preparation should minimize weed problems. Annual
grasses and forbs are a naturalized component of all of the pative plant communities of the
Presidio and cannot be eradicated without extremely intensive and expensive measures. Efforts
to control annual grasses and forbs should be conducted only if they interfere with the initial
establishment of native plants. Irrigation and fertilizers favor these annual species and should be
used only when necessary to ensure survival of native plants. Weed mats and spot herbicide
spraying can be used to control annual grasses and forbs around native plantings early in the
restoration process. At grassland restoration sifes (coastal prairie and serpentine grassland),
properly timed mowing can reduce the seed production of non-native annual grasses. Where non-
native forbs preclude establishment of native grasslands, a broadleaf-specific herbicide could be
used to control weeds. Where non-native annual grasses preclude establishment of dune scrub,
a grass-specific herbicide could be used to control weeds.

RESTORATION METHODS BY HABITAT TYPE

Forest removal sites at the Presidio historically supported six different native habitats.
Restoration methods for these six habitat types are described in this section. For dominant plant
species in each habitat, recommendations are provided regarding:

B seed collection,

B propagation techniques,

® planting methods, and

B quantity of material to use.

Native plant species known to occur at the Presidio that can be used for restoration of
native habitats are given in Table H-1. Dominant species are emphasized in the restoration
methods described here, but other species from the list can be incorporated into planting efforts
as whole plants, cuttings, or in seed mixes.

Dune Scrub
Dominant species that should be established in dune scrisy resioral 35 are coyote
brush (Baccharis pilularis), mock heather (Ericameria ericoides), .ot buckwiwe. (Eriogonum

latifolium), golden yarrow (Eriophyllum staechadilfolium var. artemisiaefolium), bush lupine
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Table H-2. Example of Composition of Seed Mix and Container

Stock for Restoration of Dune Scrub Habitat

Percent of Percent of
Plant Species Seed Mix* Container Stock
Coyote brush 10 20
Mock heather 20 20
Coast buckwheat 20 15
Golden yarrow 20 15
Bush lupine 15 15
Chamisso lupine 15 5
California blackberry 0 10
Total 100 100

* Percent of seed mix should be calculated by approximate number of seeds (not by

weight), estimate based on an average number of seeds/pound.
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(Lupinus arboreous), chamisso lupine (Lupinus chamissonis), and California blackberry (Rubus
ursinus).

Seed Collection and Propagation Techniques

Coyote brush germinates from seed easily and also grows from cuttings taken at any time
of the year (Chandler pers. comm.). Experiments with direct seeding of coyote brush could be
conducted, and direct seeding could be used if proven effective.

Mock heather has a low germination rate, approximately 20%. This means a large
quantity of seed is needed for successful establishment when direct seeding is performed. It is
best to plant mock heather from container stock, grown from cuttings or seed in the nursery.
Cuttings should be collected in October and November (Kephart pers. comm.).

Coast buckwheat can be propagated from seed. No treatment is necessary to germinate
seed.

Golden yarrow is easily grown from seed. Experiments with direct seeding of golden
yarrow could be conducted and direct seeding could be used if proven effective.

Bush lupine and chamisso lupine can be grown from seed without pretreating if the seed
is fresh (Chandier pers. comm.). If the seed has been stored, it must be scarified before sowing.

California blackberry can be grown from cuttings at any time of the year.

Planting Methods and Quantities

Following removal of forest stands, weeds, and duff from dune scrub restoration sites, the
sandy soils must be stabilized. The use of straw mulch is an effective and cost-efficient technique
for erosion control. Handfuls of rice or wheat straw should be buried 3-4 inches into the sand,
leaving 6-10 inches above the ground and vertically oriented. Straw bundles should be planted
1-2 feet apart. This method of plugging straw mulch into the sand will reduce wind velocities at
the surface of the sand and reduce the amount of wind-borne sand. It also leaves large areas of
sand uncovered, which will favor plant establishment. This technique requires 200 pounds of

straw per acre (Ferreira 1987). On larger sites, a mechanical straw crimper-roller is more
efficient than band plugging.

A combination of direct seeding and planting of rrsery stock should be used to revegetate
dune scrub sites. Seeding and planting sTwouk! take oi-ce 1 fall following the first rain that is
sufficient to moisten the top 4-6 inches of’ s2i. Revezeiatica should be completed by March to

give plants time to establish before the summer drought. Seed should be broadcast by hand or
with belly-grinders for more consistent application. On larger sites a mechanical seed drill or fan
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spreader could be more efficient than hand methods.” Nursery stock can be planted immediately
following seeding. Soil disturbance associated with planting should be sufficient to work seed into
the soil and improve germination (Moss 1993). If direct seeding is the only method selected for
revegetating a site, the seed should be lightly raked 0.25-0.5 inch into the soil.

Seed should be applied in predetermined species ratios within the confines of the limited
propagation sources found on the Presidio. Table H-2 lists recommended species and relative
composition, as an example. The park natural resources staff will determine the exact ratios for
each habitat type prior to planting. Nursery stock should be spaced approximately 4 feet on center
(not in rows), resulting in approximately 2,722 plants per acre.

Supplemental irrigation using a simple drip system can improve survival rates of nursery
stock during dry periods until plants become established. If the plants are carefully monitored,

occasional hand watering (once every 2 weeks) may be sufficient to carry establishing plants
through the first dry season.

Weed species should be controlied before planting begins. Where possible, weeds at the
perimeter of the revegetation site should also be removed or controlled so that wind-borne seed,
runners, and tillers do not create a weed nuisance on the site. The section "General Restoration
Concepts and Methods" provides information on the control of major weed species.

Serpentine Grassland

The dominant species to be planted in serpentine grassiand is California oat grass
(Danthonia californica). Purple needlegrass (Nassella pulchra) and foothill needlegrass (Nassella
lepida) are subdominant species.

At serpentine grassland restoration sites, extra care should be taken to avoid compaction
of serpentine soils during tree and duff removal. The section "General Restoration Concepts and
Methods" discusses methods to avoid soil compaction. If large areas become compacted, it may
be necessary to lightly harrow soils before planting (Strahan and Wolley 1987).

Seed Collection and Propagation Techniques

Purple needlegrass and foothill needlegrass can be grown from seed in the nursery and
outplanted from flats or plugs or direct seeded. A combination of outplanting and direct seeding
techniques may be the most successful method. Seed can be collected by hand in late spring to
early summer. In stands of serpentine grassland that are relatively weed free (i.e., more than 85%
native cover), seed can be collected by mowing with a collection bag. For small, patchy stands,
a weed whip with a collection bag can be used. Overharvesting of seed, to the extent that existing
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populations could be substantially reduced, should be avoided. Seed should be stored in a cool,
dry place. If not enough wild grass seed is available from the Presidio, it may be necessary to
propagate seed in the nursery for several seasons until enough seed is available for revegetation.
The seed supply can also be increased through a contract grower as long as care is taken not to
contaminate Presidio genetic stock with non-local genotypes.

Forbs and other grasses should be introduced in small patches in appropriate soil niches
by direct seeding or plug planting. Seed for these species can be collected by hand, mowing, or
vacuuming areas where relatively pure stands of target species occur.

Planting Methods and Quantities

Seed should be applied at predetermined species ratios within the confines of the limited
seed sources found on the Presidio and raked into the top 0.25-0.75 inch of soil before the first
rains in fall. Plugs or liners can be planted out in fate December or early Yanuary at a spacing of
approximately 8 inches on center (not in rows).

Weeds should be controlled to the greatest extent possible prior to planting. Ideally,
planting and seeding should take place immediately after site preparation to minimize weed
establishment. Non-native, annual grasses can be controlled by mowing, light grazing, or burning
before seed maturation. Although burning may not be feasible in an urban setting, where it can
be used it provides the benefits of reducing mulch and the amount of weed seed stored in the soil
(Amme n.d.). In cases where pure stands of non-pative annual grasses have established on
restoration sites, selective herbicides can be applied on successive germinations in the fall, or the
first inch of soil can be scraped and buried or discarded.

After native grasses are planted, if non-native, annual grasses continue to be a problem,
they can be controlled through properly timed mowing practices. Mowing in late spring reduces

annual grass seed production and often encourages tillering of native perennial grasses (Pacific
Coast Seed n.d.).

Serpentine Chaparral

The dominant shrub species to be planted in serpentine chaparral are Raven's manzanita
(Arctostaphylos hookeri var. ravenii), toyon (Heteromeles arbutifolia), coyote brush, blue-blossom
ceanothus (Ceanothus thyrsiflorus), and California coffeeberry (Rhamnus californica).
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Seed Collection and Propagation Techniques

Raven's manzanita can be propagated and outplanted from cuttings. Appendix I contains
more information on Raven's manzanita propagation techniques.

Toyon and coffeeberry can be grown from seed. Seed should be collected in Iate fall or
early winter. Seed should be dried and cleaned before sowing. :

The section "Dune Scrub” above contains a discussion of propagation methods for coyote
brush.

Blue-blossom ceanothus can be propagated from cuttings collected in the fall or grown
from seed. Both erect and prostrate (previously known as var. repens) forms occur at the Presidio
and can be used for restoration. Seed should be collected in June, water treated and stratified for
3 months, and sown between January 1 and April 30 (Chandler pers. comm.).

Planting Methods and Quantities

Nursery stock of serpentine chaparral shrubs can be planted from November through
January. Plants should be Dee-Pot size before planting out (a standard Dee-Pot is 2.5 inches in
diameter by 10 inches long and about 40 cubic inches in volume). If smaller specimens are
planted, the planting densities should be increased accordingly.

Shrubs should be planted at a density of 608 per acre. Plantings should be grouped into
clusters of six to 24 plants, spaced 4-5 feet on center (not in rows). Toyon, coffeeberry,
ceanothus, and coyote brush should be mixed in varying proportions in each planting cluster.
Raven's manzanita should be planted in pure stands with abundant open space surrounding the
cluster for future growth. The prostrate variety of ceanothus should be planted at sites exposed
to coastal winds and the erect variety at more sheltered sites. An example of proportions of
dominant shrubs planted at each restoration site is provided in Table H-3.

The simple drip irrigation assembly described in the "General Information” section may
be useful to encourage establishment of plants. It can be used during the first two growing
seasons or until plants are adequately established to survive on their own.

An area of at least 30 inches radius around each plant should be maintained free of weeds
until plants are sufficiently established to compete successfully with weeds. Weeds can be
controlled using selective herbicides or hand removal.
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Table H-3. Example of Planting Composition of Container Stock
for Restoration of Serpentine Chaparral Habitat

Plant Species

Percent of Container Stock

Raven's manzanita
Coyote brush
Coffeeberry

Blue-blossom ceanothus
(prostrate and erect varieties)

Toyon
Total

10
10
20

30

30
100
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Coastal Prairie

Dominant grasses that should be used for coastal prairie restoration are California oatgrass
(Danthonia californica), purple needlegrass, foothill needlegrass, California brome (Bromus
carinatus), blue wildrye (Efymus glaucus), red fescue (Festuca rubra), creeping wildrye (Leymus
triticoides), and California melic grass (Melica california).

Seed Collection and Propagation Techniques

Seed of native grass species can be collected from midspring to midsummer depending on
the species and the location of collection. Generally, native grass seed will ripen in April and
May. Grass seed is easily collected by hand. Seeds from native forbs of the coastal prairie may
require other techniques (e.g., mowing or vacuuming as described in the methods for serpentine
grassland). :

California brome, blue wildrye, red fescue, purple needlegrass, and foothill needlegrass
can be successfully grown by direct broadcast seeding and raking or ring rolling seed into the top
0.25-0.5 inch of the soil. It is important that seed have firm contact with the soil for successful
germination (Amme n.d.).

Creeping wildrye, California melic grass, and California oatgrass are difficult to establish
by direct seeding and should be nursery grown and plug planted in stands to establish populations
at restoration sites. California oatgrass has a less than 5% germination rate without treatment.
Germination of this species is most successful by hand removing the hulls, placing the seed on
germination towels presoaked with gibberellic acid at 400 parts per million, towels are rolled-up
and stratified for 2 weeks in the refrigerator (Knapp pers. comm.). This method can increase the
germination rate of California oatgrass to 90%. This process is to be used only for greenhouse
germination, and seed treated in this manner should not be sown in the field.

Planting Methods and Quantities

Native grasses should be seeded at 30-50 pounds per acre depending on the availability of
seed. The lower seeding rate is recommended when combining seeding with plug planting. An
example of seeding rates at coastal prairie restoration sites is given in Table H-4.

Seed should be broadcast between mid-November and January 1. Plugs or liners can be
planted out from November through February.

Management programs to control weed seed populations in the soil, as describad in ihe
"Serpentine Grassland™ section, will greatly aid the establishment of native grasses. Another
method that can be used to control weed seed populations is to irrigate (or wait for the first rains)
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Table H-4, Example of Seed Amounts for Coastal
Prairie Restoration

Plant Species Amount of Seed (Pounds/Acre)
-
Red brome 8
Blue wildrye 8
Red fescue 4 a
Purple needlegrass 10
Foothill needlegrass 10 :l
Creeping wildrye 4 '
California melic grass 3 [1
California oatgrass 3 '
Total 50 f}
I
o
3
i
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following tree removal to germinate weed seeds and control the resulting weeds with contact
herbicides, harrowing, or disking before planting native grasses and forbs. If annual weeds are
a severe problem, a second crop of weeds should be allowed to germinate and be controlled.

Coastal Scrub

Dominant and associated shrub species that should be established at coastal scrub
restoration sites are bush monkeyflower (Mimulus aurantiacus), California blackberry, coyote
brush, blue-blossom ceanothus, coast buckwheat, golden yarrow, California coffeeberry (Rhamnus
california), and California wax-myrtle. Coastal prairie grasses and forbs should be planted as an
understory to the coastal scrub shrubs.

Seed Collection and Propagation Techniques

The section "Serpentine Chaparral” discusses seed collection and propagation techniques
for coyote brush and blue-blossom ceanothus. The section "Dune Scrub” discusses seed collection
and propagation techniques for California blackberry, golden yarrow, and coast buckwheat.

Bush monkeyflower can be grown from seed without treatment. California wax-myrtle
can be grown from cuttings taken in fall or nursery grown from seed collected in spring and
stratified for 3 months. California coffeeberry can be grown from cuttings taken in the fall or
grown from seed. Coffeeberry seed can be collected in late summer and should be stratified for
1-3 months.

Planting Methods and Quantities

Plantings of dominant shrubs for coastal scrub restoration are most successful when
established from container plants. Shrubs should be planted in groups of 10-25 individuals spaced
5-8 feet on center (not in rows). Coastal prairie grasses and forbs should be seeded as an
understory (see the section "Coastal Prairie” for more information). Openings of 200-300 square
feet should be left between planted areas. Plugs of coastal prairie grasses should be planted in
groups of 40 individuals, spaced 8 inches on center (not in rows), in intervening spaces among
shrub planting clusters. Seed of grasses and forbs native to coastal scrub should be distributed
in these openings between the planted areas (see Table H-1 for appropridte species;. Spreading
native seed will encourage the establishment of natives and suppress the invasion of weedy
species. The section "Dune Scrub” discusses recommendations on seeding techniques.
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Coastal scrub restoration sites should have an average of 735 shrub plantings per acre and

600 grass plugs per acre. An example of proportions of shrubs species installed at each
restoration site is given in Table H-5.

If possible, create a 48-inch diameter watering basin around each shrub and maintain free
of weeds for the first 3 years after planting. Shrubs can be watered as needed using a drip line

or by hand watering (see irrigation recommendations in the foregoing section of this appendix,
"General Restoration Concepts and Methods").

Coast Live Oak Woodland

Coast live oak is the dominant canopy species that should be planted at cak woodland
restoration sites. California buckeye should be established as an associated tree species.
Dominant understory shrubs that should be established are toyon, coyote brush, bush

monkeyflower, blue-blossom ceanothus (erect variety), California coffeeberry, and California
blackberry.

Seed Collection and Propagation Techniques

Seed collection and propagation techniques for blue-blossom ceanothus, coyote brush, and
toyon are described in the section "Serpentine Chaparral”. Seed collection and propagation
techniques for California blackberry are described in the section "Dune Scrub”. Seed collection
and propagation techniques for bush monkeyflower and California coffeeberry are described in
the section "Coastal Scrub”.

Coast live oak acorns can be collected in fall. It is best to harvest acorns directly from the
tree because acorns on the ground are often not viable. Viability can be verified by floating
acorns in water: Those that float are usually not good. Select acorns without insect holes.
Acorns should be dry and stratified in a refrigerator for 1-2 months and are ready for planting
when the radical (embryonic root) begins to grow.

Planting Methods and Quantities

The non-native trees existing on the sites to be replanted with oak woodland provide
valuable wildlife habitat. To maintain a balance between the two goals nf maintaining existing
wildlife habitat value and restoring native oak woodland, exotic tree revnval &: 1 oak planting
should be phased. Forest replacement could be achieved by cutting exist/.s» ti;ren.s and installing
oaks in phases separated by 10-year intervals for each stFmd. To facilitate access and avoid
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Table H-5. Example of Composition of Container Stock for
Restoration of Coastal Scrub Habitat

Plant Species Percent of Container Stock
Coyote brush 20
Blue-blossom ceanothus

{(prostrate and erect varieties) 20
Bush monkeyflower . 20
California blackberry * 20
Other species (Coast buckwheat, 20

Golden yarrow, California wax-
myrtle, and California
coffeeberry)

Total 100
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disturbance of newly established oaks, forest stands would be removed in portions, each copnected
to access roads.

Where oak woodland restoration sites are adjacent to eucalyptus stands, annual removal
of eucalyptus leaf litter that falls in the restoration site will be necessary during the oak woodland
establishment period because of the allelopathic effects of eucalyptus resins.

Coast live oak is most successfully established when planted as acoms or rooted acorns.
Coast live oak should be planted at 15-20 feet on center spacing throughout the site. An average
of 150 oaks should be planted per acre. California buckeye can be established from rooted seeds.
About 10 buckeyes should be planted per acre randomly mixed with the oak plantings.

Oak woodland understory shrubs are most successful when established from container
plants. Shrubs should be planted in groups of 10-15 individuals spaced 8 feet on center (not in
rows). Gaps of approximately 400 square feet should be left between shrub groups. An average

of 420 shrubs should be planted per acre. An example of proportions of dominant shrubs planted
at each restoration site is provided in Table H-6.

Native grasses and other forbs should be seeded between the planted areas (see Table H-1
for appropriate species for oak woodland). Seeding of native species will encourage the
establishment of natives and suppress the invasion of weedy species. The section "Dune Scrub"
discusses recommendations on seeding techniques.

If possible, a 48 inch diameter watering basin should be created around each shrub and
maintained free of weeds. Shrubs can be watered as needed using a drip line or hand watering
(see irrigation recommendations in the section "General Restoration Concepts and Methods").

EXISTING CONDITIONS AND RESTORATION
RECOMMENDATIONS BY SITE

This section provides descriptions of existing site conditions and restoration
recommendations for most of the proposed forest removal sites at the Presidio. Sites are listed
by stand numbers keyed to Figure H-1. Some stands are discussed together because they are in
close geographic proximity, support similar soil and vegetation conditions, and will be restored
to the same native habitat. For each site, the following information is provided:

B existing dominsyt vegetation,
B gener:lscit ad 5o, aphic information,
B probicic wends presas.,
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Table H-6. Example of Planting Composition of Container Stock for
Restoration of Oak Woodland Understory Habitat

Plant Species

Percent of Container Stock

Toyon

Coyote brush

Bush monkeyflower

Blue-blossom ceanothus (erect variety)
California blackberry

California coffeeberry

Other shrub species

Total

15
15
15
10
10
10

100
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B native plants present that could be salvaged,
B pative plant community recommended to be restored, and
® recommended restoration methods specific to the site.

Stand C263

This small site, with its steep slopes, supports Monterey cypress in front of Battery
Boutelle at the top of the coastal bluffs. Cypress saplings occur along with German ivy, wild
radish, wild oats, wild barley, and ripgut brome. Surrounding habitats are annual grassland to
the north and south and serpentine chaparral to the west. This chaparral supports blue-blossom
ceanothus, coyote brush, golden yarrow, and dudleya. This site should be restored to serpentine
chaparral. Duff should be removed to expose serpentine substrate and weeds controlled. Raven's
manzanita could be established here.

Northern Portion of Stand A273

This site supports shrubby black acacias and small Monterey cypress trees in front of
Battery Godfrey. The site is open and weedy with fennel, myoporum, echium, black mustard,
wild radish, English ivy, German ivy, Australian fireweed, nightshade, and anfual grass. Native
plants present that could be salvaged are golden yarrow and California blackberry. Soils may
include fill material from construction of the battery. All vegetation should be cleared to the
ground. This site should be restored to coastal scrub.

Stand P88

Northern Portion

This site supports a stand of Monterey pine with an understory dominated by poison-oak
and Australian fireweed between Lincoln and Washington Boulevards. Scattered cotoneaster
occur. The duff layer is thick. Native plants present that could be salvaged are blue-blossom
ceanothus, Douglas' iris, California blackberry, and polypody fern. Duff and woody debris
should be carefully removed without disturbing serpentine soils present. Part of the site appears
to be on fill material. This fill matsrial should be removed to expose serpentine substrate. The
site should be restored to serpent’. -ral and barren. Extreme care should be taken during
tree removal to avoid adversely .7 2t:ag ¢ .sting serpentine chaparral and rare plant populations
to the north. This is an excellent site for expanding qm existing populations of Raven's
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manzanita, Presidio clarkia, and Marin dwarf flax that occur on the adjacent patch of serpentine
chaparral and barren. Australian fireweed, cotoneaster, and pine seedlings should be controlled.

Southern Portion

This site supports a stand of Monterey pine with an understory dominated by poison-oak
and Australian fireweed on dune soils between Lincoln and Washington Boulevards. Scattered
cotoneaster occur. The duff layer is thick. Native plants that could be salvaged are blue-blossom
ceanothus, Douglas' iris, California blackberry, and polypody fern. A healthy stand of native
dune scrub habitat occurs to the south of this site and is dominated by coyote brush, mock heather,
golden yarrow, California blackberry, bush lupine, and poison-oak. This site is in the transition
zone between dune scrub and serpentine chaparral where dune sands likely overlay serpentine
substrate. The site should be restored to dune scrub. Care should be taken during tree removal
to avoid adversely affecting existing native dune scrub to the south. Duff and woody debris
should be removed. The soil pH should be tested and, if necessary, corrected with lime to reduce
acidity and hydrophobicity. Australian fireweed, cotoneaster, and pine seedlings should be
controlled.

Stands P120 (Eastern Half) and E121 (Northern Portion)

These sites support mostly Monterey pine with eucalyptus on dune sands at the top of the
west-facing slope below Washington Boulevard. The slopes here are steep. The understory is
open and grassy with low shrubs. The duff layer is thick. Native plants that could be salvaged
are California blackberry, bracken fern, mock heather, coyote brush, and California poppy.
These sites should be restored to dune scrub. The duff should be removed and the dune
recontoured. A pH adjustment should be made, if necessary. Jute netting and straw should be
applied for soil stabilization. ‘

Stands CP522 and C379 and Portions of Stands C47,
PC46, and CP86

These five sites support cypress and pine on serpentine and sandstone soils and fill material
next to Lincoln Boulevard near the World War II Memorial. German ivy and English ivy are
sericis problems in the understory. Native plants that could be salvaged are California

7, vo'vpody fern, toyon, golden yarrow, and sword fern. The duff layer is thick.

;riie chaparral should be restored on serpentine soils and coastal scrub on sandstone soils

and fill material. The duff layer should be removed. Soil stabilization measures should be
conducted on steeper slopes. Weeds should be controlled. Extreme care should be taken during
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tree removal to avoid adversely affecting existing serpentine chaparral and rare plant populations.
These are excellent sites for expanding the existing populations of Raven's manzanita, Presidio
clarkia, and Marin dwarf flax that occur on the adjacent patch of serpentine chaparral and barren.

Stands C526, P541, and C542

These three sites support Monterey pine and cypress surrounded by paved storage areas
and ice plant mats east of Battery Caulfield Road. The duff layer is thick. Ice plant is a major
weed problem here. The sites should be restored to dune scrub habitat. Duff and woody debris
should be removed. The soil pH should be corrected under pine and cypress. Ice plant should
be controlled. Surrounding areas of dense ice plant mats will make control of ice plant difficult
on these small sites. To make these three sites viable as dune scrub habitat, ice plant should be
removed from all surrounding sites and those sites should also be restored to dune scrub.

Stands CP174 (Northern Portion) and C529

These sites support cypress and pine on either side of Battery Caulficld Road. The trees
are in declining health, with many saplings in understory. In stand CP174, the understory is
dense with Himalaya berry, wild radish, ice plant, poison hemlock, wild oats, poison-oak,
German ivy, bush lupine, California bee plant, and smartweed. Salvage native bush lupine and
California bee plant. The site is in a depression and soils are a more developed type for dune
sands, with higher organic content and moisture. Many mesic plants occur here. Additional
moisture may be the result of irrigation of lawns upslope. This site should be restored to dune
scrub. Low areas may support freshwater seep if hydrologic conditions persist. Duff should be
removed and dune sands recontoured. Coast live oak may survive here. The possibitity of

planting oaks with dune scrub vegetation should be considered. Himalaya berry, German ivy, and
ice plant must be controlled.

Stand P177

This site, north of the Public Health Services Hospital, supports even-aged Monterey pine
with an open understory and thick duff layer. Sparse cover in the understoiy includes poison-oak,
ice plant, coast buckwheat, California strawberry, and chamisso lupine. The native buckwheat,
strawberry, and Jupine should be salvaged. Duff should be removed and soil pH corre- 2} ig
site should be restored to dune scrub, although portions of the stand may need to be: reininsd us
screening for the Public Health Service Hospital.
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Stand A495

This site supports acacias to the east of the Public Health Services Hospital. It could be
restored to dune scrub when landscaping is no longer needed.

Stands E234 and CP233

These two small stands adjacent to Mountain Lake support eucalyptus, cypress, and pine.
Arroyo willow riparian forest occurs on the banks of the lake to the north and south of both
stands. All non-native trees should be removed from these stands, and the site should be restored
to coast live oak riparian forest and arroyo willow riparian forest at sites having the appropriate
moisture regime and elevations.

Stands E53 (Corridor), E54, and E55 (Northern Portion)

Three sites, near the intersection of Schofield Road and Highway 1, support eucalyptus
in an area that historically supported riparian forest. These sites are in an area where historical
riparian hydrology has been modified. For these reasons, establishment and management of native
habitat may be difficult. If soil moisture is not sufficient to support arroyo willow, coast live oaks
should be planted as replacement trees.

Stands P135 and P138 (Southern Portions)

These sites support even-aged Monterey pine on serpentine soils near Inspiration Point.
The understory is tall grasses, including velvet grass, and scattered shrubs of toyon, California
blackberry, poison-oak, cotoneaster, and California coffeeberry. The duff is about 3 inches thick
here, much thimnmer than where pine occurs on dune soils. The sites should be restored to
serpentine grassland and barren. Duff should be carefully removed to retain top soil. If feasible,
duff should be burned from soil surface. Native shrubs should be salvaged for oak woodland
restoration sites. These sites presently receive heavy use from foot-traffic of people and dogs.
Access should be restricted. Cotoneaster should be controlled. Duff removal and exposure to full
sun likely will favor native serpentine grassland species. Secrentine barren habitat created can
be seeded with Presidio clarkia and Marin dwarf
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Stands P135 and P138 (Northern Portions)

These sites, on Quarry Road, support open stands of Monterey pine on historically oak
woodland sites. The understory is 2 complex mix of California blackberry, poison-oak, toyon,
cotoneaster, French broom, Scotch broom, velvet grass, and German ivy. Duff layer is thick but
should not cause problems to oak woodland. The sites should be restored to coast live oak
woodland. Patches of existing native understory shrubs should be retained where it is possible
to avoid them during forest removal. Toyon and blackberry should be salvaged. Cotoneaster,
brooms, and German ivy must be controlled.

Stand E142 (Northeastern Portion)

This site, near Inspiration Point, supports large blue gum eucalyptus trees with a dense
understory of English ivy on serpentine soils. Scattered coyote brush, poison-oak, poison
hemlock, and nightshade occur. All duff and English ivy should be removed. Coyote brush
should be salvaged for oak woodland restorations. Freshly cut eucalyptus stumps should be
painted with systemic herbicide to prevent resprouting. This site should be restored to serpentine
grassland. Serpentine barren habitat created can be seeded with Presidio clarkia and Marin dwarf
flax.

Stand P135 (Separate South Stand)

This site, near Inspiration Point, supports an open stand of Monterey pine with intact
serpentine prassland underneath. Pines should be cut and removed in pieces to minimize
disturbance of serpentine grassland understory. Duff should be raked and removed from under
trees. No additional treatment should be needed.

Stand A141 and Northern Portion of Stand C139

This site, near Inspiration Point, supports a stand of dense acacia and other shrub species
and a stand of Monterey cypress on serpentine soils. All vegetation and duff should be cleared.
The site can be restored to serpentin% grasstand and barren. Serpentine barren habitat created can
be seeded with Presidio clarkia an:: *::indva Ui,
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J
Stands C139 (Southern Portion) and C140

These two sites support Monterey cypress and Canary Island pine near Inspiration Point.
These sites have sandy soils overlaying serpentine bedrock and were likely an ecotone between
dune scrub, coastal scrub, and serpentine grassiand. The sites can be restored to coastal scrub or
a mix of dune scrub and coastal scrub species. French broom and cotoneaster must be controlled.

Stand R133

This site supports small coast redwood and Douglas-fir trees on serpentine soils northwest
of Inspiration Point. The site is surrounded by serpentine grassland. Trees should be removed
with minimum ground disturbance. Duff should be removed by burning, if feasible. This site

can be restored to serpentine grassland. Freshly cut redwood stumps should be painted with
systemic herbicide to prevent resprouting.

Stands Av132 and CT584

This site, on Arguello Boulevard, supports a stand of dense shrubby star acacia on shallow
slopes and a stand of small cypress and large toyon on the road embankment. California
blackberry occurs in the understory. All vegetation of the acacia stand should be cleared, and the
site restored to serpentine prairie. Cypress and other non-native plants should be selectively
removed from the cypress-toyon stand, avoiding damage to the large toyon present.

Stands E142 and C143

Except for existing eucalyptus and cypress south and east of Quarry Road, stands should
be removed and replaced with coast live cak woodland in phases. Performance should be
carefully monitored because coast live cak was probably not the original community on this site.
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Stands C65 (Two Parts of Southern Portion), A101 (Eastern Half),
P102, and A104

These sites support Monterey cypress with open understory; Monterey pine on steep
slopes; and acacia between Washington Boulevard, Arguello Boulevard, and Infantry Terrace.
Problem weeds are German ivy, English ivy, and Himalaya berry. A stand of non-native "coastal
scrub” dominated by Himalaya berry and German ivy occurs between stands C65 and A101 and
occurs in a mix with annual grassland between stands A101 and P102. Other weedy species in
this habitat are mimosa, nightshade, and ice plant. All sites should be restored to coastal scrub.

Weeds must be controlled. Jute netting and straw should be applied as soil stabilization measures
before replanting.

Stands E109 (Northern Portion) and C108 (Eastern Half)

These sites support stands of blue gum eucalyptus and Monterey cypress with a shrubby
understory between Hicks Road and Arguello Boulevard. Natives in the understory that can be
salvaged are toyon, California blackberry, California bee plant, and honeysuckle. Poison-oak is
also common. Non-natives in the understory that pose a weed problem are French broom, Scotch
broom, English ivy, cotoneaster, and acacia. The sites should be restored to coast live oak
woodland. To avert a temporal loss of the wildlife habitat value of the forest, the eucalyptus and
cypress could be removed slowly and replaced with native oak. Patches of existing native
- understory shrubs should be retained where it is possible to avoid them during forest removal.
Freshly cut eucalyptus stumps should be painted with systemic berbicide to prevent resprouting.
All weeds must be controlled.

Stands E109 (Eastern Portion) and E110

This site, on Quarry Road, supports large eucalyptus trees with an understory dominated
by English ivy. Also present in the understory are toyon, acacia, California blackberry, French
broom, and Scotch broom. These sites should be restored to coast live oak woodland. Freshly
cut eucalyptus stumps should be painted with systemic herbicide to prevent resprouting. Toyon
should be salvaged or retained where possible. English ivy and brooms should be controlled.
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Stand E137

This site supports eucalyptus on a northeast-facing slope that historically supported
serpentine grassland, below Inspiration Point. The understory is a mix of black acacia, French
broom, Scotch broom, California blackberry, toyon, Italian thistle, and wild oats. The site should
be restored to serpentine grassland and barren. The north end of this site is nonserpentine soil
and should be restored to coast live oak woodland. Freshly cut eucalyptus stumps should be
painted with systemic herbicide to prevent resprouting. All weeds must be controlied.

Stand CP144

This site, near El Polin Spring, supports Monterey cypress and Monterey pine in an area
tha. historically supported a mix of coast live oak woodland and riparian forest and coastal scrub.
Restoration methods for coast live oak woodland should be effective on this site.

Stands E477 (Northern Half), E508, and A507 (Western Half)

These sites, near Julius Kahn Public Playground, support eucalyptus and acacia in areas
that historically supported dune scrub. A remnant patch of dune scrub occurs immediately west
of these sites. These three sites should be restored to dune scrub. Freshly cut eucalyptus stumps
should be painted with systemic herbicide to prevent resprouting,

Stands C500, C236, C237, C515, C238, and C239 (Northern Portion)

These six small sites near Fort Point support Monterey cypress. All sites are surrounded
by coastal scrub and bluff scrub. When any of these sites are no longer needed for landscaping,
they could be restored to coastal scrub (C500, C236, C237) and bluff scrub (C515, C238, C239)
habitats.

Stand E240 (Western Portion)

Thie iz, befow Daiery East, supports blue gum eucalyptus with scattered Monterey
cypress and an open weedy understory on a north-facing coastal slope. Understory species are
German ivy, English ivy, myoporum, English holly, pittosporum, nasturtium, wild radish, and
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cultivated rose. The duff layer of eucalyptus leaves is thick. Portions of this site are on steep
slopes. A large patch of toyon is present. Native species occurring on the periphery of the stand
that could be salvaged or avoided are blue-blossom ceanothus, toyon, poison-oak, Douglas' iris,
golden yarrow, California blackberry, bracken fern, and horsetail. A foot trail to Fort Point
traverses the site. The site should be restored to coastal scrub. The toyon stand should be
avoided, if possible. The duff layer should be removed. Erosion on steep slopes should be
controlled.- Weeds should be controlled, especially English ivy and German ivy. Apple and
pepper trees in this stand are not expected to cause restoration problems and should be retained
for their historic resource values.

Stands A67, A68, C69, C65 (Portions),
P66, P385, ES03, and A363

These sites, along Infantry Terrace Road, support a variety of non-native tree species in
a northeast facing canyon. Stand A68, in the moist canyon bottom, supports a mix of acacia,
Monterey pine, and other ornamental trees with a dense understory. Stands on the canyon slope
support eucalyptus, Monterey cypress, Monterey pine, acacia, and other ornamental trees with
a geperally more open understory. Problem weeds include German ivy, English ivy, and
Himalaya berry. All these stands should be restored to coastal scrub habitat. Erosion control
measures must be strictly followed on the steep slopes at these sites. Heritage Landmark Tree #1
(a Monterey cypress bearing a memorial plaque should be retained and protected.

Stand E519 (Southwestern Edge)

This site supports eucalyptus forest on northeast facing coastal slopes below Battery East.
This site should be restored to coastal scrub. Freshly cut eucalyptus stumps should be painted
with systemic herbicide to prevent resprouting. Historic allee trees along Andrews Road should
be retained and protected.

Stands P533 and P532

These two stands of Monterey pine along Wedemeyer Street shoild be restored to dune
scrvh habitat. Duff should be remo¥ed and soil pH corrected.
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Stand P536 anid P499

These two stands of Monterey pine are on the lawn surrounding the Public Health Services
Hospital. These sites could be restored to dune scrub.

Stand P530

This young stand of Monterey pine, east of the. Public Health Services Hospital parking
lot, is expanding and replacing existing dune scrub and ice plant habitats. The site should be
restored to dune scrub.

Stand CP537

This site supports Monterey pine and cypress along Lincoln Boulevard at the southwestern
corner of the Presidio. Ice plant is a weed problem here. The site should be restored to dune
scrub.
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Rare Plant Enhancement Recommendations

INTRODUCTION AND OBJECTIVES

The Presidio of San Francisco (Presidio) supports an unusually high number of rare plant
species because of its unique combinations of climate and soil conditions. Eleven rare plant
species are known to occur, with at least one other rare plant species known to have been
extirpated. Chapter 3 of the Presidio forest management plan contains descriptions of these
special-status plants at the Presidio. Most of the native vegetation of the Presidio has been
removed. The remaining patches of pative vegetation are mostly small, scattered, and degraded
by disturbance and invasive non-native plants. With so little habitat remaining, it is surprising
that populations of rare species are still represented at the Presidio. Rare plant populations that
remain are small and scattered.

This report identifies actions that can be taken to enhance populations of five rare plants
of the Presidio. These five species are:

Raven’s manzanita (Arciostaphylos hookeri var. ravenii),
Presidio clarkia (Clarkia franciscana),

Marin dwarf flax (Hesperolinon congestum),

San Francisco lessingia (Lessingia germanorum), and

San Francisco campion (Silene verecunda var. verecunda).

Enhancement of populations of these species is dependent on properly managing existing
populations and expanding the amount of suitable habitat for the establishment, growth, and
reproduction of new populations. Raven’s manzanita, Presidio clarkia, and Marin dwarf flax
grow on serpentine soils. San Francisco lessingia and San Francisco campion grow on dune soils.
Expanding and managing habitat for the benefit of these five species is the key objective of this
report, with the goal of increasing the number and size of populations of each species to the
greatest amount possible given the existing land use constraints at the Presidio.

The actions proposed in this plan are consistent with the requirements of the federal
Endangered Species Act, Raven’s Ma=zzrite “ecovery Plan (U.S. Fish and Wildlife Service
1984), and the National Park Servic:': I{sna: >ment Policies (1988) and Natural Resource
Management Guidelines (National Park Service 1977). U.S. Fish and Wildlife Service (USFWS)
coordination will occur prior to implementation of any of the recommended actions in this report
that could potentially affect federally listed threatened or endangered species.
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RAVEN’S MANZANITA
Distribution and Status

Raven’s manzanita, also known as Presidio manzanita, is a prostrate evergreen shrub in
the heath family (Ericaceae). It grows 10-30 centimeters (cm) tall, with round leaves and white
to pinkish urn-shaped flowers in compact inflorescences of 6-10 flowers (Natural Diversity Data
Base 1988).

Raven’s manzanita was federally listed as endangered in 1978 and state listed as
endangered in 1979. The California Native Plant Society lists it as rare and endangered (List 1B)
(Skinner and Pavlik 1994).

Raven’s manzanita is known from a single wild plant and cuttings taken from this
individual and planted at the Presidio (Natural Diversity Data Base 1994, Jones & Stokes
Associates 1990). Currently, 24 plants have been established from cuttings.

Historically, populations occurred at Mount Davidson Park, Old Laurel Hill Cemetery,
and Old Masonic Cemetery in what are now developed areas of San Francisco (Natural Diversity
Data Base 1954).

Competition from introduced Monterey pine and ice plant and the accumulation of pine
duff are present threats to Raven’s manzanita (Natural Diversity Data Base 1994).

Habitat Requirements

Raven’s manzanita grows on shallow, rocky serpentine soils in the cool, moist coastal
setting of the San Francisco Peninsula. The occurrence of serpentine soils on coastal bluffs is
unusual. Raven’s manzanita in its natural condition probably occurred as a subdominant or
codominant shrub in serpentine chaparral. Other likely dominant shrubs were toyon, blue-
blossom ceanothus, and coyote brush. Raven’s manzanita does not tolerate shade, and full
sunlight appears to be essential to its survival (U.S. Fish and Wildlife Service 1984). Cuttings
from the wild plant have been planted in serpentine chaparral and serpentine grassland
communities (Natural Diversity Data Base 1988, 1994). Sites that support serpentine grassland
are not likely to be suitable for Rbven’s manzanita. In inland areas-on the San Francisco
Peninsula, serpentine ¢v:crom: with shallow soils were the likely habitat of Raven’s manzanita.

Propagation

Raven’s manzanita is self-compatible, and the lone wild plant produces fruits and seeds
(U.S. Fish and Wildlife Service 1984). Mature plants produce seeds; however, generation of
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plants from these seeds has been unsuccessful. Seed produced is all from the single wild plant or
its clones and therefore results from selfing or asexual reproduction. Spreading stems take root
naturally, and Raven’s manzanita can be effectively propagated from cuttings. Cuttings should
be treated with 0.8% IBA (indolebutyric acid, a synthetic plant hormone that promotes root
development) in tajcum powder and planted in pumice with 1/8-inch of sifted gravel on a moist
bench (Forbes pers. comm.). About a 50% success rate can be achieved with this method and
using mature tip cuttings (Forbes pers. comm.). Rooted cuttings, established in a nursery, can
be used for outplanting. Raven’s manzanita can be grown in serpentine or nonserpentine soils
(U.S. Fish and Wildlife Service 1984, McCarten 1986, Natural Diversity Data Base 1988). The
pH of serpentine soils on which the one wild plant gtows was measured at 5.9-6.0. Because
serpentine soils tend to be basic, an occasional dose of weak acid is recommended for plants in
cultivation that are declining in vigor. (U.S. Fish and Wildlife Service 1984.)

Clones originating from the one wild Raven’s manzanita are grown in cultivation at the
East Bay Regional Parks Botanical Garden; Strybing Arboretum; and University of California,
Berkeley Botanical Garden.

Raven’s manzanita may hybridize with other manzanitas and all attempts to produce seed
should be conducted in complete isolation from plants of other manzanita species. Seedlings of
“Raven’s manzanita” provided at native plant sales may be of hybrid origin (U.S. Fish and
Wildlife Service 1984).

Because Raven’s manzanita is limited to a single known genotype, all propagules will be
clones or inbred offspring of this individual. Expanding the genetic variation of Raven'’s
manzanita is dependent on:

m chance mutations in offspring from the existing plant or its clones,
®m  discovery of new plants,

® collection and germination of seeds from the serpentine soil seed bank located a
distance from the existing plant, or

m  collection and germination of seeds from the herbarium specimens.

Finding and germinating seeds likely is the fastest way to increase genetic variation. Soil
samples should be collected from sites that likely supported Raven’s manzanita in the past.
Various methods should be tried to find and germinate manzanita seed from these samples. For
example, the soil samples could be spread and watered to germinate all viable seeds and search
for manzanita seedlings; fire, or heat to imitate fire, could be used to induce germi::zico; snacs
could be sifted from the soil, potential manzanita seeds collected, and various sca:iiisation or
other germination enhancement techniques could be used on them.
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Existing Management and Recovery Plans

The National Park Service (NPS) has prepared an action plan for management and
enhancement of the existing population of Raven’s manzanita at the Presidio (Farrell 1994). The
actions recommended in this plan focus on protecting the existing natural plant and plants
established from cuttings from aggressive weeds, planted trees, and human disturbance.

The USFWS prepared a recovery plan for Raven’s manzanita that has not been
implemented (U.S. Fish and Wildlife Service 1984). This plan recommended the following

actions:

remove introduced trees and ice plant from the immediate vicinity of the lone wild
plant;

propagate new individuals from vegetative stock and seed;

conduct new studies of species biology and ecology, including best planting methods,
new ways to increase available seed, and habitat management methods; and

establish new populations on serpentine soils at the Presidio.

A study of the ecological aspects of Raven’s manzanita related to recovery was prepared
by McCarten (1986). This report included the following key findings:

additional studies of habitat requirements, especially plant-water relations, are needed;
additional material for establishing new populations needs to be propagated; and
populations should be established at sites that historically supported the species.

The NPS restoration project action plan for Raven’s manzanita provides the following
recommendations for enhancing this population:

B control aggressive weeds, particularly ice plant and German ivy, and surrounding trees
and other non-native plants;
= contro} public access through trail removal, fencing, and signs, to prevent trampling;
B restore native serpentine plant species;
® implement the Raven’s Manzanita Recovery Plas {11 8. ¥ish Wildlife Service
1984); and
®  monitor the success of enhancement efforts (Farrell 1994).
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Presidio of San Francisco I-4 November 1597

&
—_—

i

ES



e

Habitat and Population Enhancement Recommendations

The number of Raven’s manzanita plants can be increased by expanding suitable habitat
at sites on the coastal bluffs.

The west-facing coastal bluffs between Battery Crosby and Fort Point and the north-facing
bluffs support a mix of soil types that include serpentine soils. Most of the bluffs support bluff
scrub and coastal scrub habitats dominated by native species of shrubs. To enhance the coastal
bluff for Raven’s manzanita, the following steps should be taken:

B identify sites with suitable serpentine soils for serpentine chaparral;

m  jdentify sites, from those with suitable soils, that support non-native species as the
dominant or a major component of the vegetative cover;

®  clear non-native species and thin native species, leaving exposed sites for revegetation;

®  plant rooted cuttings of Raven’s manzanita in openings with full sun and sufficient
open surface for expansion;

m  fence or otherwise restrict human access to the restoration sites;

®  remove all plants that establish near or encroach on the manzanita plantings for at least
5 years after restoration.

‘Where forest stands are removed from sites with serpentine soils, Raven’s manzanita can
be established in the restored serpentine chaparral. Restoration methods for serpentine chaparral
at these sites are described in Appendix H.

PRESIDIO CLARKIA AND MARIN DWARF FLAX

Enhancement recommendations for Presidio clarkia and Marin dwarf flax are presented

together because of the similar propagation and habitat requirements of these two small, annual
species.

Distribution and Status of Presidio Clarkia

Presidio clarkia is a herbaceous annual in the evening primrose family (Onagraceae). This
slender, erect plant can reach 4 cm in height, with few small narrow leaves and four broad
lavender-pink petals. The petals are 5-15 millimeters (mm) long with irregular teeth on the
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margin of the apex (Hickman 1993, California Department of Fish and Game 1992, Natural
Diversity Data Base 1988).

Presidio clarkia was federally listed as endangered in March 1995 and state listed as
endangered in 1978 (California Department of Fish and Game 1997). It is listed by the California
Native Plant Society as rare and endangered (List 1B) (Skinner and Pavlik 1994).

Five populations of Presidio clarkia are known to occur in San Francisco and Alameda
Counties. Two populations occur at the Presidio (Natural Diversity Data Base 1994, Jones &
Stokes Associates 1990). Three other populations are found in the Oakland hills in Alameda
County (Natural Diversity Data Base 1994).

Presidio clarkia’s historical distribution included a third population at the Presidio (Natural
Diversity Data Base 1994).

At the Presidio, threats to the populations are road maintenance; competition from non-
native trees, shrubs, and grasses; and trampling by pedestrians. In the Oakland hills, horse trails,
proposed development, and non-native plant species pose a threat to populations (Natural
Diversity Data Base 1994).

Distribution and Status of Marin Dwarf Flax

Marin dwarf flax is a herbaceous annual in the flax family (Linaceae). It grows 5-15 cm
tall with thread-like to linear leaves. Flowers are white or partly pink and occur in congested
clusters with pubescent sepals and five rose to whitish petals (Hickman 1993, Niehaus 1977).

Marin dwarf flax was federally listed as threatened in March 1995 and state listed as
threatened in 1992 (California Department of Fish and Game 1997). It is listed as rare and
endangered (List 1B) by the California Native Plant Society (Skinner and Pavlik 1994).

Existing populations of the Marin dwarf flax occur from Marin County to San Mateo
County (California Department of Fish and Game 1992, Natural Diversity Data Base 1994). Two
populations occur in Marin County near Pine Mountain. Five populations occur on the ridge of
the Tiburon Peninsula. Two populations are recorded from the Presidio; however, one of these
populations has not been seen in recent years and the other appears to be California dwarf flax
(Hesperolinon californicum), a comimon species. The six populations in San Mateo County
represent the largest and most significant populations of the species (California Department of
Fish and Game 1992).

The historical range of Marin dwarf flax included at least five additional populations
occurring in several areas: near Tiburon, at old Laurel Hill Cemetery just south of the Presidio,
at Mount Davidson Park in San Francisco, near Crystal Springs in San Mateo County, and at what
is now the Emerald Hills Golf Course in San Mateo County.
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As a result of residential development and construction of roads and freeways, 25% of
the historically known populations of Marin dwarf flax have been lost (California Department of
Fish and Game 1992). Four populations in Marin County occur on private lands that may be
developed. Other threats to populations are invasive non-native species, biking, hiking, erosion,
and dumping (Natural Diversity Data Base 1994).

Habitat Requirements

At the Presidio, Presidio clarkia and Marin dwarf flax occur in open serpentine habitat
within serpentine chaparral and serpentine grassland. This habitat is designated “serpentine
barren” in this report. Serpentine barren occurs on steep slopes, along road cuts, and on sites
where surface soil has been removed.

Presidio clarkia populations in the Oakland hills occur on serpentine outcrops in grassland
and coastal scrub habitats (Natural Diversity Data Base 1994).

In Marin and San Mateo Counties, populations of Marin dwarf flax are found on serpentine
soils in openings in serpentine bunchgrass and serpentine chaparral habitats (California
Department of Fish and Game 1992, Natural Diversity Data Base 1994, Niehaus 1977).

Propagation

Presidio clarkia and Marin dwarf flax can be propagated from seed (Roof 1971, 1972;
Natural Diversity Data Base 1994). A small amount of seed should be collected from wild plants,
germinated, and grown in a nursery. Dwarf flax and clarkia can be grown from seed in a well-
drained soil mixture with no special germination treatments (Forbes pers. comm.). Nursery-
grown plants should be cross-pollinated by hand. Seed from nursery plants would be used to
establish new populations and to maintain nursery stock for seed production. Clarkia seed can
be stored for 5 or more years and remain viable (Roof 1971).

Habitat and Population Enhancement Recommendations

Suitable serpentine soils for enhancement of P51 ."wrkia and Marin dwarf flax are of
limited extent at the Presidio. Serpentine barren occ 15 on no. k- and west-facing coastal bluffs
and near Inspiration Point. New areas of serpentine barren can be created where vegetation is
cleared for the establishment of Raven’s manzanita, as described above. Additional areas should
be available where forest stands are removed from serpentine soils. Restoration of serpentine
grasstand and serpentine chaparral at forest removal sites is described in Appendix H. Serpentine
soils also occur at the Presidio Golf Course. The southeast portion of this area of serpentine soils

Natural Resource Inverdory and Vegetation Management Options Appendix I. Rare Plant Enhancement Recommendatipns
Presidio of Sar Francisco 1.7 November 1997



may support natural vegetation and could be a suitable site for establishing new populations of
Presidio clarkia and Marin dwarf flax.

Open barrens within serpentine chaparral and grassland should be seeded with Presidio
clarkia and Marin dwarf flax. Seed for this purpose should be propagated at the Presidio native
plant nursery or other qualified nursery. New population sites should be chosen that support
microhabitat similar to microhabitat conditions at existing populations. These conditions are
expected to be mostly bare serpentine rock with pockets of developed soil or areas with thin
serpentine soils and a sparse vegetative cover. New populations of dwarf flax and clarkia were
established at the Presidio from seed by James Roof (Natural Diversity Data Base 1994). Seeding
locations should be well marked and protected from disturbance. Monitoring of establishment and
reproduction should be conducted for new populations.

SAN FRANCISCO LESSINGIA AND SAN FRANCISCO CAMPION

Enhancement recommendations for San Francisco lessingia and San Francisco campion are

presented together because of the similar propagation and habitat requirements of these two
species.

Distribution and Status of San Francisco Lessingia

San Francisco lessingia is an annual in the sunflower family (Asteraceae). It grows 1-3
cm tall with slender diffusely branching stems. The flower heads have 20-40 flowers (Hickman

1993). The corolla is deep lemon-yellow with a brownish or purplish band at the throat (Abrams
1964, Hickman 1993).

San Francisco lessingia was federally listed as endangered in 1997. It was state listed as
endangered in 1990 (California Department of Fish and Game 1992). The California Native Plant
Society lists it as rare and endangered (List 1B) (Skinner and Pavlik 1994).

Existing populations of San Francisco lessingia are found in San Francisco and San Mateo
Counties (Natural Diversity Data Base 1994). The five populations in San Francisco County are
at the Presidio, with one of these populations artificially established (Jones & Stokes Associates
1990). A population occurs in Daly Citv, on the west side of San Bruno Mountain (Natural
Diversity Data Base 1994).

The historical range of San Francisco lessingia is' known to have included two other
populations: - one at the site of the present Harding Park Municipal Golf Course and the other at
the present Mount Davidson Park. Prior to urban development, lessingia likely occurred in
coastal dune scrub throughout the San Francisco Peninsula (59 FR 191: 50550, October 4, 1994).
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The threats to the populations at the Presidio result from recreational activities such as
trampling by pedestrians, pets, and bicycles. The encroachment of ice plant and annual grasses
pose threats to these populations. The San Bruno Mountain population is threatened by slope
stabilization projects. Destruction of habitat has been the primary cause of the present low
population numbers (Natural Diversity Data Base 1988).

Distribution and Status of San Francisco Campion

San Francisco campion is 2 herbaceous perennial in the pink family (Caryophyllaceae).
It has opposite leaves and few to several erect or ascending stems 1-5 cm tall arising from a
branched caudex (an upright, subterranean stem). Basal leaves are narrowly to broadly
oblanceolate, 2-6 cm long, and 2-10 mm wide. The sepals are united into a tubular calyx with
five teeth, and the narrow base of the five petals are attached to the top of the ovary stalk. Petals
are pink to rose and oblong with notched tips. (Young 1979, Hickman 1993.)

The California Native Plant Society lists San Francisco campion as rare and endangered
(List 1B) (Skinner and Pavlik 1994).

The existing distribution of San Francisco campion encompasses several locations in San
Francisco, San Mateo, and Santa Cruz Counties (Young 1979, Jones & Stokes Associates 1990,
Natural Diversity Data Base 1994). Two occurrences are at the Presidio. One population occurs
at Mount Davidson Park and another at San Bruno Mountain State and County Park. One
population occurs at Edgewood County Park. Six populations are known from along the Santa
Cruz County coast. A small population reported from Sutter County is most likely a
misidentification (Natural Diversity Data Base 1994).

Historically, San Francisco campion ranged near the coast of central California from San
Francisco to San Luis Obispo County (Abrams 1968, Jones & Stokes Associates 1990).

Housing and commercial development resulted in the loss of the populations known from
Lake Merced and Mission Dolores in San Francisco, while development, grazing, and sand
mining threaten southern populations (Young 1979, Natural Diversity Data Base 1994). A
population in Santa Cruz County is adjacent to a turnout and thus vulnerable to trampling (Natural
Diversity Data Base 1994). The population at Mount Davidson is threatened by the encroachment
of blue gum eucalyptus, Scotch broom, and German ivy. Park development at Edgewood County
Park may adversely affect the population there. The populations at the Presidio are threatened
by competition from ice plant, shading by Monterey cypress, and pedestrian trampling.
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Habitat Requirements

San Francisco lessingia and San Francisco campion occur in coastal dune habitats. These
species are typically found in open sites within dune scrub. Disturbance of the sandy substrate
is likely necessary to open habitat for these species. Full sun and open sandy substrate are key
elements to survival. Lessingia is an early colonizer of bare sand in disturbance patches with dune
scrub. Neither species is a good competitor for space and as vegetative cover increases over time,
habitat suitability for lessingia and campion declines. New sites must be opened by disturbance
to allow these species to persist.

Microhabitat requirements and tolerance differ between lessingia and campion. Lessingia
is restricted to open sandy habitats. Because it is a perennial, San Francisco campion may be able
to persist for longer periods than the annual lessingia, as vegetative cover increases in the dune
scrub. Throughout its range, campion occurs on a wider variety of substrates than does lessingia,
including open sand, mudstone, shale, sandstone, and serpentine (Natural Diversity Data Base
1994). Populations of San Francisco campion in San Mateo and Santa Cruz Counties occur in
sandy openings within dune scrub; in well-drained sandy to rocky soils in coastal strand, coastal
prairie, and north coastal scrub habitats; and have been reported in serpentine grassland (Natural
Diversity Data Base 1994, Young 1979). At the Presidio, campion has been found only on open
sand in dune scrub.

Propagation

San Francisco lessingia is an annual. San Francisco campion is a perennial from a
branched caudex (upright, subterranean stem). Both should be readily propagated from seed. A
small amount of seed should be collected from wild plants, germinated, and grown in a nursery.
Nursery-grown plants should be cross-pollinated by hand. Seed from nursery plants would be
used to establish new populations and to maintain nursery stock for seed production. Campion
can be grown from seed in the nursery and resulting whole plants installed at restoration sites.

Existing Management and Recovery Plans

Action plans have been prepated by NPS for management and enhancement of the five
existing populations of San Francisco lessingia (Farrell 1994). Key recommens:. tisns
action plans are to:

m control non-native weedy species, especially ice plant and annual grasses;

m protect populations from pedestrian trampling by fencing, removing trails, and
installing signs;
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® remove surrounding non-native trees;
B revegetate with native plants; and

B monitor success of enhancement actions (Farrell 1994).

Habitat and Population Enhancement Recommendations

To protect and enhance existing populations of San Francisco lessingia and campion,
aggressive weeds and natural vegetative closure of dune scrub must be controlled. Areas of open
sand in full sun need to be maintained to provide sites for seedling establishment.

Monterey cypress should be cleared from around the existing campion population. Trees
within the population should be removed. Trees bordering the population should be pruned to
allow a greater area to be exposed to full sun. Additional campion plants and native shrubs
{Chamisso lupine and coast buckwheat) should be planted in unvegetated areas exposed to the sun
by tree removal. Ice plant should be removed by hand from within the campion population and
from surrounding areas, and ice plant duff should be raked from the site. Access to this campion
population should be restricted.

The key to establishing new populations of lessingia and campion is the proper
management of dune scrub habitat to allow for disturbance patches that expose the sandy
substrate. These openings need to be large enough to delay closure of the vegetative cover long
enough to allow lessingia and campion populations to establish and survive through several
generations. The openings should not be so large that the dune becomes destabilized. Sites
supporting existing populations of lessingia and campion range in size from about 0.2 acre to 0.8
acre. Because habitat value at most of these sites is rapidly declining from invading vegetation,
a reasonable size range for new lessingia and campion habitat may be between 0.5 and 1.0 acre.
These disturbance patches should not be created on sites highly susceptible to water or wind
erosion.

Successful enhancement of lessingia and campion populations would best be accomplished
through a dynamic habitat management program, rather than intensive hand-weeding of existing
populations. New sites would be cleared of dune scrub in areas surrounding endangered
populations to create new habitat for these rare species. Habitat that supports populations of
lessingia and «2mnion would then be allowed to degrade, that is, progress into mature native dune
scrub. Habit i puiing lessingia and campion would be managed intensively, however, until
such time as .:ew rog.ations become established under a less intensive management program.

The habitat management program must begin with a sufficient amount of dune scrub
habitat to allow for creation of a mosaic of seral stages. Expected restoration of dune scrub
habitat at forest removal sites and non-native habitat sites at the Presidio allow for a substantial
expansion of dune scrub habitat. Appendix H contains a description of dune scrub restoration
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methods. Dune scrub restoration should include seeding of lessingia and campion. Microhabitat
suitable for lessingia and campion should be extensive at new dune scrub restoration sites because
of the low initial vegetative cover. As dune scrub establishes at restoration sites, lessingia and
campion habitat will degrade. Patches of mature dune scrub will need to be “reset” to early
successional stages by artificial disturbance. Early successional stages of dune scrub will provide
lessingia and campion habitat. Lessingia and campion should be given several years to recolonize
these new sites. If recolonization does not occur, then these species could be artificially
established with propagated seed.

Long-term management of the dune scrub would include occasional mechanical clearing
of patches of vegetation to create new areas of early successional dune scrub and lessingia and
campion habitat. Natural events, such as storms that destabilize the dunes, can be incorporated
into the management of dune scrub. However, the limited extent of dune scrub habitat and the
surrounding land uses severely restrict the amount of natural disturbance that can be allowed.
Controlled, artificial disturbance should be the primary method of lessingia and campion habitat
enhancement.
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Common and Scientific Names of Plants Mentioned in the
Presidio Natural Resource Inventory

Common Name Scientific Name
Albizia Albizia lophantha
American dogwood Cornus sericea
American vetch Vicia americana ssp. americana
Andean pampas grass Cortaderia jubata
Arborescent red elderberry Sambucus racemosa
Arroyo willow Salix lasiolepis

JAustralian fireweed Erectites glomerata
Avocado Persea americana
Bailey acacia Acacia baileyana
Baltic rush Juncus balticus
Beach-bur Ambrosia chamissonis
Beach knotweed Polygonum paromnychia
Beach primrose Camissonia cheiranthifolia
Beach saltbush Atriplex leucophylla
Beach strawberry Fragaria chiloensis
Beauty cinquefoil Potentilla gracilis

»/Bermuda buttercup ~'Oxalis pes-caprae
Bermuda grass wCynodon dactylon
Bicolored lupine Lupinus bicolor
Big leaf maple Acer macrophylium
Bigelow's microseris Microseris bigelovii

\ Black acacia vAcacia melanoxylon

Black mustard

Black twinberry
Black walnut
Bleeding heart
Blue-blossom ceanothus
Blue dicks
Phie-eyed grass

i gum eucalyptus
Sl toadflax

Blue wildrye

Biue witch

Brassica nigra

Lonicera involucrata var, ledebourii
Juglans hindsii -
Dicentra formosa
Ceanothus thyrsiflorus
Dichelostemma capitatum
Sisyrinchium bellum
Eucalyptus globulus
Lincria canadensis
Elymus glaucus

Solanum umbelliferum

Natural Resource Inventory and Vegelation Management Options
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California acaena
California aster
California barberry
alifornia bay laurel

California beaked hazelnut
California blackberry
California brome

«£California buckeye
California bulrush
California buttercup
California club-rush
California coast phacelia
California coffeeberry

California croton
California figwort
California goldflields
California goosefoot
California hedge-nettle
California honeysuckle
California maidenhair fern
California man-root
California melic grass

« California oatgrass
California pepper

California pipestem clematis

California plantain
California polypody fern
California poppy
California sagebrush
California spikenard

Common Name Scientific Name
Bottlebrush Callistemon rigidus
Box elder Acer negundo ssp. californicum
Bracken fern Preridium aquilinum var. pubescens
Branching phacelia Phacelia ramosissima vaxr. ramosissima
Broadleaf sun cups Camissonia ovata
Brooklime Veronica americana
Brown-headed rush Juncus phaeocephalus
Brush cherry Syzigium paniculatum
Bugle hedgenettle Stachys ajugoides
Bush lupine Lupinus arboreous
+“Bush monkeyflower viMimulus aurantiacus

Acaena pinnatifida var. californica
Aster chilensis
Berberis pinnata
wlUmbellularia californica
Corylus cornata var. californica
Rubus ursinus
Bromus carinatus
«Aesculus californica
Scirpus californicus
Ranunculus californicus
Scirpus cernuus
Phacelia californica
Rhamnus californica
“/Croton californicus
Scrophularia californica
Lasthenia chrysostoma
Chenopodium californicum
Stachys bullata
Lonicera hispidula
Adiantum jordanii
Marah fabaceus
Melica california
Danthonia californica
Schinus molle
Clematis ligusticifolia
Plantago erecta
Polypodium californicum
Eschscholzia californica
Artemisia californica
Aralia californica
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Common Name

Scientific Name

California strawberry
California wild rose
California wood fern
Canary Island Date palm
Casuarina
Catchweed bedstraw
Cedar
Celery-leaved lovage
wChamisso lupine
Checker bloom
Checker-lily
Cheeseweed
Chile lotus
Chinese elm
Coast buckwheat
Coast cryptantha
Coast goldenrod
Coast live-forever
Coast live oak
~¥Coast redwood
Coast rock cress
Coastal sagewort
Coastal saltgrass
Coastal paintbrush
Coastal sand-verbena
Cormnmon lomatium
Common rush
Common soap plant
Common streamside monkeyflower
Common toad rush
Corkscrew willow
Cotoneaster
Cotton-batting plant
Cow-parsnip
Cows clover
«Coyote brush
Creeping wildrye
Croton
Cryptomeria
Date palm
Vihoepe €4

Y Tup ks &2

Fragaria vesca
Rosa californica
Dryopteris arguta
Phoenix canariensis
Casuarina sp.
Galium aparine
Cedrus sp.
Ligusticum gpiifolium
<Lupinus chamissonis
Sidalcea malvaefiora
Fritillaria affinis
Malva nicaeensis
Lotus wrangelianus
Ulmus parvifolia
Eriogonum latifolium
Cryptantha leiocarpa
Solidago spathulata
Dudleya farinosa

«<fAQuercus agrifolia

equoia sempervirens

Arabis blepharophylla

Artemisia pycnocephala

Distichlis spicata

Castilleja affinis

Abronia latifolia

Lomatium wiriculatum

Juncus effusus

Chlorogalum pomeridianum

Mimulus guttatus

Juncus bufonius var. bufonius

Salix matsudana 'Tortuosa'’

Cotoneaster spp.

Gnaphalium stramineum

Heracleum lanatum

Trifolium wormskioldii
wBaccharis pililaris

Leyriug irivenides

Croice eolibriicus

Cryptomeria japonica 'Elegans’

Phoenix dactylifera

hur viini
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Common Name

Scientific Name

Davy's centaury
Deerweed
Dense sedge
Deodar Cedar
Dichondra
vDouglas bluegrass
Douglas fir
Douglas iris
Douglas microseris
Douglas nightshade
Douglas water hemlock
Dracaena palm
Dune bentgrass
Dune gilia
Dune tansy
Dwarf brodiaea
Elderberry
Elegant bog orchid
Elegant harvest brodiaea
Elongated selfheal
English ivy
English oak
Erect evax
Eucalyptus species
/European beach grass
Everlasting pea
Fennel
Few-seeded bitter-cress
/Filaree
- Foothill needlegrass
Franciscan thistle
* French broom
German ivy
Giant black vetch
Giant horsetail
v Giant reed grass
Giant sequoia
Gilia
Glossy Privet
Goldback fern
v'Golden yarrow

Centaurium davyi
Lotus scoparius

Carex densa

Cedrus deodara
Dichondra donnelliana

v Poa douglasii

Pseudotsuga menziesii
Iris douglasiana
Microseris douglasii
Solanum douglasii
Circuta douglasii
Cordyline australis
Agrostis pallens
Gilia capitata var. chamissonis
Tanacetum camphoratum
Brodiaea terrestris
Sambucus racemosa
Piperia elegans
Brodiaea elegans
Prunella vulgaris var. lanceolata
Hedera helix
Quercus robur
Hesperevax sparsiflora
Eucalyptus sp.
Ammophila arenaria
Lathyrus latifolius
Foeniculum vulgare
Cardamine oligosperma

¥’Erodium spp.
# Nassella lepida

Cirsium andrewsii

Genista monspessulana

Senecio mikanioides

Vicia gigantea

Equisetumn telemateia
JArundo donax

Sequoiadendron giganteum

Gilia capitata

Ligustrum lucidum

Pentagramma triangularis
~Eriophyllum staechadifolium var. artemisiifolium

Nanwal Resource Inveniory and Vegetation Management Options
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Conmmon Name

Scientific Name

V Gorse

Hairy woodrush
Himalaya berry
Heather goldenbush, mock heather
Henderson's angelica
Hill morning-glory
Hoary nettle
«Hollyleaf cherry
Honey locust
Hooded ladies' tresses
Hooked-spur violet
Hooker evening primrose
Hooker fairy bells
Hyssop loosestrife
V1ce plant
Imbricated sword-fern
Italian ryegrass
Ithuriel's spear
Junegrass
Kelp
Lady fern
Largeleaf Puget-Sound gumplant
Lizard tail
Leopard lily
Locust
Lombardy poplar
London plane
Long-petaled iris
Low barley
Maidenhair vine
Manycolored lupine
Marin dwarf flax
Maritime pine
Mediterranean barley
Menzies' fiddleneck
Mexican fan palm
Mexican plantain
Mexican rush
Milk-maids
Miner's lettuce
“Mock heather

Ulex europaea

Luzula comosa

Rubus discolor

Ericameria ericoides

Angelica hendersonii

Calystegia subacaulis

Urtica dioica ssp. holosericea
vPrunus ilicifolia

Gleditsia triacanthos

Spiranthes romanzoffiana

Viola adunca

Oenothera elata var. hookeri

Disporum hookeri

Lythrum hyssopifolium
“Carpobrotus edulis

Polystichumn imbricans var. imbricans

Lolium multiflorum

Triteleia laxa

Koeleria macrantha

Polygonum amphibium var. emersum

Athyrium filix-femina

Grindelia stricta

Eriophyllum staechadifolium var. artemisiafolium

Lilium pardalinum

Robinia pseudoacacia

Populus nigra 'Italica’

Platanus acerifolia

Iris longipetala

Hordeum depressum

Muhlenbeckia complexa

Lupinus variicolor

Hesperolinon congestum

Pinus pinaster

Hordeum geniculatum

Amsinckia menziesii

Washingtonia robusta

Plantago sub:xi':

Juncus mexic s

Cardamine californica

Claytonia perfoliata

ricameria ericoides
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Common Name

Scientific Name

\Monterey cypiess
VMonterey pine
Moreton Bay fig
Mugwort .
Myporum
Naked broom-rape
Narrow-leaf ice plant
Narrowleaf mule-ear's
Nasturtium
New Zealand Christmas tree
Oak thistle
Oockow
Osoberry
Pacific blackberry
vléaciﬁc madrone
Pacific peavine
Pacific sanicle
Pacific seaside plantain
Pacific wax myrtle
Pampas grass
Pannicled willow-herb
Pearly everlasting
Perennial ryegrass
Periwinkle
Pink everlasting
Pink ironbark
Pink sand-verbena
Pittosporum
Plains evening primrose
Poison oak
Poplar
Presidio clarkia
. Prostrate blue-blossom ceanothus
Prostrate soap plant
Purple clover
Purple everlasting
Purple mission bells
+"Purple needlegrass
Purple sanicle

Pygmy-weed
Rattlesnake grass

WCupressus macrocarpa

vPinus radiata
Ficus macrophylla
Artemisia douglasiana
Myoporum laetum
Orobanche uniflora
Conicosia pugioniformis
Wyethia angustifolia
Tropaeolum majus
Araucaria excelsa
Cirsium quercetorum
Dichelostemma congestum
Oemleria cerasiformis
Rubus ursinus

WArbutus menziesii
Lathyrus vestitus
Sanicula crassicaulis
Plantago maritima

“Myrica californica
Cortaderia jubata
Epilobium brachicarpum
Anaphalis margaritacea
Lolium perenne

\“¥inca major
Gnaphalium ramosissimum
Eucalyptus sideroxylon
Abronia umbellata
Pirtosporum sp.
Camissonia contorta
Toxicondendron diversilobum
Populus sp.
Clarkia franciscana

\Ceanothus thyrsiflorus var. repens
Chlorogalum pomeridianum var. divaricatum
Trifolium depauperatum
(smaphalium purpureum
Fiiti..ua lanceolata

o usselia pulchra

Sanicula bipinnatifida
Crassula conndta
Briza maxima

| S5 R =
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Common Name

Scientific Name

Jid e dwcbecey
Rattlesnake weed
Raven's manzanita
Red alder
Red fescue
Red flowering gum
Redmaids

(Red valerian
Red willow

"ﬁipgut brome
River red gum
Rosilla speezeweed
Rough horsetail
Rough-leaved aster
Salt rush
San Francisco campion
San Francisco gumplant
San Francisco lessingia
San Francisco owl clover
San Francisco spineflower
San Francisco wallflower
1Sandmat

acotch broom
Scouler's polypody fern
Seaside agoseris
Seaside brome grass
Seaside daisy
Seaside fiddleneck
Sedge
Shining willow
Short-ligule sedge
Sickle-leaved rush
Sidney golden wattle
Silver bush lupine
Silver dollar gum
Silverweed
Siskiyou monarceila
Six-wer. 3 fesi
Sky lapii=
Skunkweed
Slender hairgrass

./Slender oats

VFRWIR T JCVIN

Daucus pusillus

Arctostaphylos hookeri var. ravenii

Alnus rubra
Festuca rubra
Eucalyptus ficifolia
Calandrinia ciliata

l/C«zntram‘kus ruber

Salix lucida ssp. lasiandra
Bromus diandrus
Eucalyptus camaldulensis
Helenium puberulum
Equisetum hyemale var. affine
Aster radulinus
Juncus lesueurii
Silene verecunda var. verecunda
Grindelia hirsutula var. maritima
Lessingia germanorum
Triphysaria floribunda
Chorizanthe cuspidata
Erysimum franciscanum
“Cardionema ramosissimum
vEytisus scoparius
Polypodium scouleri
Agoseris apargioides
Bromus carinatus var. maritimus
Erigeron glaucus
Amsinckia spectabilis
Carex tumulicola
Salix lucida
Carex brevicaulis
Juncus falcatus var. falcatus
Acacia longifolia
Lupinus albifrons
Eucalyptus polyanthemos
Potentilla anserina ssp. pacifica
Monardella villosa var. neglecta
Vulpia octoflora
Lupinus nanus
Navarretia squarrosa
Deschampsia elongata
v Avena barbata

o Nawrogia  thuw oo
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Common Name

Scientific Name

how —Thrml\e Thenehus U
Slender spike-rush Eleocharis acicularis
Slough sedge Carex obnupta
Small-bracted sedge Carex subbracteata
Small-flowered melic grass Melica imperfecta

Small primrose
»Soft chess
Spreading rush
Squaw root
Sticky red flowering currant
Stinging phacelia
Stone pine
Strigose lotus
Sweet cicely
Sweetgum
Sycamore
Three square
Tidy tips
Torrey melic
Tower mustard
“Toyon
Tufted hairgrass
Tulip poplar
Uropappus
Vancouver wild-rye
vVelvet grass
Water-cress
Water-parsley
Watson's northern willow-herb
vWax myrtle
Weeping willow
Western bentgrass
Western horseweed
Western houndstongue
Western ladies-mantle
Western morning-glory
Western swordfern
stern trillium
W, ite snowberry
Whorl-leaf acacia
Wight's paintbrush
“Wild barley

Camissonia micrantha
“Bromus mollis
Juncus patens
Perideridia kelloggii
Ribes sanguineum var. glutinosum
Phacelia malvifolia
Pinus pinea
Lotus strigosus
Osmorhiza chilensis
Liquidambar styracifiua
Platanus sp.
Scirpus americanus
Layia platyglossa
Melica torreyana
Arabis glabra

# Heteromeles arbutifolia

Deschampsia cespitosa
Liriodendron tulipifera
Uropappus lindleyi
Leymus X vancouverensis

Vv'Holcus lanatus

Rorippa nasturtium-aguaticum
Oenanthe sarmentosa
Epilobium ciliatum ssp. watsonii

\/Myrica californica

Salix babylonica
Agrostis exarata
Conyza canadensis
Cynoglossum grande
Aphanes-occidentalis
Calystegia occidentalis
Polystichum munitum
Trillium ovatum
Symphoricarpus albus var. laevigatus
Acacia verticillata
Castilleja wightii

VHordeum murinum var. feporinum

Natural Resource Irveriory and Vegetation Managemeni Options
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Common Name

Scientific Name

Wild buckwheat
Wild ginger
Wild heliotrope

ddVild oats

Wild onion
Wild radish
Willow dock
Woolly-fruited lomatium
Yarrow
Yellow mats
Wellow willow
Yerba buena

Eriogonum latifolium
Asarum caudatum
Phacelia distans
JAvena fatua
Allium dichlamydeum
Raphanus sativus
Rumex salicifolius
Lomatium dasycarpum
Achillea millefolium
Sanicula arctopoides
vSalix lasiandra
Satureja douglasii
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Soil Erosion Site Inventory

SOIL EROSION SITE INVENTORY

This report documents the results of an erosion site inventory of the Presidio conducted
in 1993-1994, of which Table K-1 is a summary. The site locations are shown in Figure K-1.
Sites are classified as to severity (as discussed in Chapter 3, “Forest Inventory”, of the vegetation
management plan), using the categories “severe”, “moderate”, and “minor”.

The following is a description of the severely eroding sites identified in Table K-1.

SITES AROUND JULIUS KAHN PLAYGROUND

One of the most severely eroding sites, site 8, is an area just west of Julius Kahn
Playground. A cypress forest planted on Sirdrak dune sand has lost 6-8 feet of soil in places,
judging by the root exposure. Many trees have died and fallen over; some of those that continue
to live are in extremely poor condition.

The area is clearly a conduit for heavy foot traffic that has destabilized and mechanically
transported a large amount of the sandy soil downslope. Most of the sand moved seems to have
been transported by running water, however, judging by the water-worn gullies and the existence
of a substantial alluvial fan of sandy sediment downslope. The watershed contributing runoff to
the site seems too small to result in so much sediment movement; this site exhibits the strong
effect of soil hydrophobicity. An additional erosion feature of this site is an area of piping at the
lower end of the alluvial fan that may result from leaking underground pipes.

Two other severely eroded sites occur directly adjacent to site 8, east and north of Julius
Kahn Playground, at sites 33 and 34. Site 33 is a wide, deep gully formed by a faulty drainage
systemn from the adjacent tennis courts. Ineffectual efforts to plug the gully with ~onstruction
debris have only increased its width. Site 34 is a deep gully, eroded by foot traffic rather than
by runoff, in a very small patch of native dune scrub vegetation. The gully threateps the
sustainability of the dune scrub patch. Stumps indicate that the area previously supported cypress
trees that died, probably from root exposure.

Natural Resource Inventory and Vegetation Management Options Appendix K. Soil Erosion Sife Inventory
Presidio of San Francisco K-1 November 1997



Table K-1. Soil Erosion Site Inventory

Page 1 of 4
Emosion Map Existing Erosion Erusion Erosion Recommmended
Site Unit Soil Type Type Rating Cause Acticn
1 4311 Fill Gully Active, minor Rumoff Remove fll, restare site
2 4111 Cronkhite Gully, oot exposure  Active, minor Foot traffic Redirect traffic, remove trees,
stabilize soil, replanit
3 4111 Crankhite Gully, oot exposure  Active, moderale Foot traffic Redirect raffic, stabilize soil
4 221 Sirdrak Gully Inactive, stabilized Runoff Maintain ground cover
5 2211 Sirdrak Gully, oot exposure  Low activity, Runoff Replant, maintain ground cover
stabilized
6 azn Sirdrak Root exposure Active, moderale Foot traffic, Redirect raffic, emove trees,
hydrophobicity reduce runoff, stabilize soil, replant
7 2211 Sirdrak Gully wash Active, moderate Runoff Redirect drainage, reduce mnoff,
pave [ootpath
B 2211 Sirdrak Gullies, root Active, severe Foot traffic, Redirect traffic, remove trees,
exposye, piping runofT, regrade site, reduce nmoff, stabilize
hydrophobicity soil, replant, rmintam gronnd cover
9 2211 Sirdrak Gully, oot exposure  Active, moderate Foot traffic, Redirect traffic, remove trees,
nmnaff, regrade site, reduce nmoff, stabilize
hydrophobicity soil, replant, maintain ground cover
10 3114 Typicustropept  Rool exposure Adtive, severe Foot traffic, nmoff ~ Redirect traffic, remove irees,
stabilize soil, replant
11 3113 Pachic Cut bank, root Active, moderate Road cut Remove trees, resiore site
haplustoli EXPORUE
12 4311 Henpeke Gully Repaired Road drzinage Stabilize soil, restore vegetation,
(variant) add new fill
13 3113 Typic ustropept ~ Gully Active, minor Fool traffic, unoff  Redirect traffic, resiore vegetation
14 3112 Typicustropept  Landshides, gullies Active, severe . Foottraffic, nmoff  Remove debris, construct retaining
B wall
15 2111 Xeropsamment  Wind, sand Active, moderate Foot traffic Replenish sand, construct
displacement boardwalk
l
16 n11 Sirdrak Gully wash Active, moderate RungAf, Reduce unofT, maintain ground
hydrophobicity cover
17 2211 Sirdrak Root exposure Active, moderate Road cut, sand Remove trees, stabilize soil,
displacement replant, maintain ground cover
18 211 Sirdrak Guilies, root Active, severe Road drainage. Redirect traffic, redirect drainage,
exposure foot traffic, ranoff,  reduce runoff, repair gullies,
hydrophobicity maintain ground cover
K-2
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Table K-1. Continned Page2of4
Erosicn Map Existing Erosion Erosion Erosion Recommended
Site Unit Soil Type Type Ratinz Cause Actian
19 2211 Sirdrak Gully, oot exposure  Active, moderate Road drainage, Reduce runoff, repair guliy,
runoff, mainiain ground cover
hydrophobicity
20 2211 Sirdrak Sand displacernent, Active, severe Foo traffic, Redirect traffic, remove trees,
oot exposure hydrophobicity stabilize soil, replant, maintain
ground cover
21 2211 Sirdrak Sand displacement, Active, severe Foot traffic, Redirect traffic, remove irees,
001 exposure hydrophobicity stabilize soil, replant, maintain
ground cover
22 2211 Sirdrak Gully, oot exposure  Active, severe Road drainage, recanstruct drainage, reduce runoff,
runoff, repair gully, maintain groand cover
hydrophobicity
23 2211 Sirdrak Sand displacement, Active, severe Fool raflic, Redirect traffic, rrmaove mees,
gullies, root runoff, reduce nnoff, stabilize soil,
exposure hydrophobicity replant, omintain ground cover
4 2211 Sirdrak Gully Active, moderate Foot traflic Redirect traffic
25 2211 Sirdrak Sand displacement Active, severe Foot traffic Construct boardwalk, move railiog
26 an Typicustropept  Landslides, gullies Active, severe Nabmal chiff face,  Noaction
Foot traffic
27 4411 Ustortheat Landslides, gullies Active, severe Natural cliff face,  Redirect traffic, no adion
fool raffic
28 2211 Sirdrak Guily, root exposure  Aclive, moderate Foqt traffic, Redirect traffic, stabilize soil,
unoff, replant, maintain ground cover
hydrophobicity
9 2211 Fill Gully Active, moderate Runoff Redirect draimage, repair gully
30 2211 Sirdrak Sand displacement. Active, severe Foot traffic, Redirect traffic, reduce nmoff,
gullies, root reooff, stabilize soil, replant, maintain
exposure hydruplmbidtx groand cover
31 4311 Heunneke Gully Active, moderate Runaff Redirect draimage, repair gully
(variant)
32 2211 Fill Gully Active, mpderate Runoff Redirect drainage, repair gully
33 2211 Sirdrak Gully Active, severe Drainage Redirect drainage, repair gully, add
new fill, replant
3 21 Sirdrak Gully Active, severe Foor traffic Redirect traffic, stabilize soil,
replant

K3



Table K-1. Continned Page 3of4
Erosicn Map Existing Ercsion Erosion Erosion Recommended
Site Unit Soil Type Type Rating Cause Action
35 4111/ Cronkhite/ Guily, cut bank Active, moderate road drainage recopstrect drainage
4311 henneke:
(vadiant)
36 4311 Henneke Gully Active, moderate Foot traffic Redirect traffic
(variznl)
7 3113 Typic ustropept ~ Cut bank Active, minor Road cut Stabilize 50il, restore vegetation
38 3113 Typicustropept  Gully Active, minot Drainage Redirect draimage, repair gully
39 3113 Typic ustropept.  Cut bank Active, minor Road cat Stabilize soil, replant
40 »11 Sirdrak Gully Active, severe Ground Redirect drainage, regrade site,
distrbance, road repair gully, reduce runoff, replant,
drainage, runoff, mainiain ground cover
hydrophobicity
41 4111 Cronkhite Gully Active, severe Ronoff, drairage Redirect drainage, repair gully, add
new fill, pave fool path
42 222 Fill Gully Active, moderate Runoff Remove fill, restore riparian
43 4611 Bamabe Gully Active, moderate Runoff druinage Redirect drainage, repair gully,
variant; fill
44 2211 Sirdrak Sand displacement, Inactive Foot traffic Redirect traffic, remove trees,
OOt EXpOSUIE replan!, maintain ground cover
45 2211 Sirdrak, fill Gully Active, minor Foot traffic, Redirect dainage, repair gully
runcff, drainage
46 3113 Typic ustropeplt.  Cut bank Active, minor Cut and Al Suabilize bank, replant
47 2211 Sirdrak Gully, sand Active, moderate Fool traffic, remoff ~ Redirect traffic, stabilize soil,
displacement resiore vepetation
48 4211 Barmabe Gully, rootexposure  Active, moderate Foot waffic, unoff  Redirect font traffic, repair gully,
restore vegetation
49 4117 Czc “khite Gully; root exposure  Active, moderate Foot traffic, nmoff ~ Redirect foot traffic, repair pully,
restare vegetation
50 3nn Typicustropept  Gally Active, moderate Drainage Redirect drainage, repair gully
51 4311 Henneke Gully Active, mingr Foot traffic, Redirect traffic, redirect drainage,
(variant), Gl drainage repair gulty. restore vegetation
52 2211 Sirdrak Sand displacement, Active, severe Foot traffic, Redirect traffic, remove trees,
POCt exposure numnoff, reduce nmoff, stabilize soil, restore
hydrophobicity vegetation
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Table K-1. Continued Page 4 of 4
Erosicn Map Existing Erosiom Frosion Ergsion Recommended
Site Unit Soil Type Type Rating Cause Action
53 2211 Sirdrak. Sand displacement, Active, severe Fool raffic, Redirect foot traffic, remove trees,
gully, rooL exposure nmoff, reduce runoff, stabilize soil,
hydrophobicity replant, main@in ground cover
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SITES NEAR BAKER BEACH

Another general area of severe erosion on Sirdrak soil lies upslope of Baker Beach, in a
bowl-shaped area upslope of the picnic area just below Lincoln Boulevard. Spillover drainage
from a poorly constructed road drain on the west side of the road has opened up a sequence of
nine gullies around the rim of the bowl (site 18). Foot traffic from a bus stop and housing area
across the road has contributed to the development of the gullies. These gullies combine into a
larger, root-exposing gully that continues down to the picnic area. Forest trees in the bowl are
threatened. The forest is also affected by foot traffic, root exposure, and a hydrophobic soil
condition around the picnic area.

Another area affected by drainage and foot traffic is site 22, also above Baker Beach.

East of Baker Beach and north of Battery Chamberlain is a large dune-sand hillside of
cypress forest (site 23) that is affected by severe erosion. A graveled spur road branches west off
Lincoln Boulevard and terminates on the summit of the dune-sand hill. From the top of the hill,
a large amount of foot traffic has moved in all directions downslope to Baker Beach. Sand
displacement has resulted in extensive root exposure and tree damage and loss. The mechanical
loss of groundcover reduces rainfall infiltration capacity, which, combined with the hydrophobic
soil condition, results in substantial runoff that further erodes the sandy soil.

This general condition also characterizes sites 20, 21, and 53 near Baker Beach (site 53
is located in dune scrub); site 30 west and downslope of the Public Health Service Hospital
parking lot; and site 52 west of Mountain Lake and Highway 1.

An example of a severe erosion problem in spite of best intentions is seen at the pathway
and logway leading down to Baker Beach from near the intersection of Lincoln Boulevard and
Battery Crosby Road (site 25). The movement of shifting sand under foot traffic has undermined
the rock armoring and pavement of the upper portion of the walkway, causing it to fall away and
form a wide, 2-foot-deep gully, adversely affecting the adjoining dune scrub vegetation.

SITES NEAR THE NATIONAL CEMETERY

A combination of road drainage and ground disturbance has opened up a deep, several-
hundred-foot-long gully in Sirdrak soil adjacent to the southwesicr: corner of the National
Cemetery (site 40). A drainage outlet from Park Boulevare: ~—a-'a< i's ¢uil, w directly at the top
of this gully. Combined with excess runoff from the sme_ ! wvatershed o aydrophobic, sandy
Sirdrak soil, the water flow from the drainage outlet has cut a wide and deep gully complex and
created a large sediment fan at the bottom of the gully.
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FIGURE K-1. EXISTING SOIL
EROSION SITES

Erosion areas and sites

Gully erosion

Note: Site numbers of erosicn sites, erosion areas,
and gully erosion refer to Table K-1.

Source: Jones & Stokes Associates field surveys, 1994.
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SITES ON MOUNTAIN LAKE AND FORT SCOTT SOILLS

Soil types such as the Typic Ustropept and the Cronkhite series may also be adversely
affected by foot traffic, soil compaction, and improper drainage, causing severe erosion even
where soil is not hydrophobic. An example on Typic Ustropept soil is a eucalyptus grove with
severe soil loss, soil compaction, and root exposure on the east bank of Mountain Lake and
downslope from a runoff-contributing roadway. An example on Cronkhite series soil is site 41
in the Fort Scott area, a trail that has been marred by gullies as a result of soil compaction and
improper drainage.

SITES ALONG THE PACIFIC COASTLINE

Natural erosion may also cause a severe erosion condition, such as at sites 26 and 27 on
the coastal bluffs between Baker Beach and the south end of the Golden Gate Bridge. The existing
condition of landslides and gullying on the primarily serpentinitic bedrock is natural and may be
conducive to some plant species found there. Impromptu foot trails running up and down the
bluffs contribute to the severity of the erosion and may further destabilize some vegetated areas.

Another area of natural erosion is a small exposure of Colma Formation soil overlain by
dune sand at the mouth of Lobos Creek. Lobos Creek and ocean waves have eroded a small,
beautifully patterned bluff in the Colma Formation. In the dune sand above, foot traffic and other
ground disturbance have eroded away the bank and a formerly paved area, and these conditions
are threatening the integrity of retaining walls protecting homes on the slope above the walls.

Natural Resource Inventory and Vegetation Management Options Appendix K. Soil Erosion Site Irventory
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Wildlife Inventory

INTRODUCTION

Background

As a subcontractor to Jones & Jones, Jones & Stokes Associates performed a wildlife
inventory to describe the occurrence and seasonal status of birds, mammals, reptiles, amphibians,
and rare arthropods at the Presidio of San Francisco for the Golden Gate National Recreation Area
(Golden Gate NRA). Jones & Stokes Associates wildlife biologists summarized existing baseline
data and performed the studies of reptiles, amphibians, nesting raptors, and other birds described in
this document. In addition, Jones & Jones subcontracted with several local experts to conduct
focused studies of specific taxonomic groups, including Elizabeth Pierson, Ph.D., and William
Rainey, Ph.D. (visual and acoustic surveys of bats); John Hafernik, Ph.D. (rare arthropod surveys);
and John Harris, Ph.D. (mammal surveys).

Objectives

The primary objective of conducting this wildlife inventory was to provide Golden Gate
NRA staff with a clear understanding of special-status species and general wildlife use of the
Presidio forest and natural areas (excluding Crissy Field). A second objective was to develop a
method for ranking and managing forest stands at the Presidio according to their relative value to
resident and migratory wildlife.

METHODS

Presurvey Investigations

Jones & Stokes Associates wildlife biologists and the subcontractors acquired background
data from a diversity of sources to ensure an accurate and comprehensive summary of biological
resources of the Presidio. 'We consulted published literature, museum collections (Museum of
Vertebrate Zoology, U.C. Berkeley, and California Academy of Sciences), U.S. Fish and Wildlife
Service (USFWS), and California Department of Fish and Game (DFG) status reviews for special-
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status species with potential to occur at the Presidio. We aliso contacted knowledgeable individuals
at local universities and conservation organizations for unpublished information on occurrences of
specific biological resources at the Presidio.

Jones & Stokes Associates conducted a search of DFG's Natural Diversity Data Base
(NDDB) to accumulate information on special-status species and sensitive natural communities
known or with potential to be present at the Presidio. We also examined topographic maps, FMP
maps, vegetation maps, aerial photographs, Golden Gate NRA file information, Jones & Stokes
Associates file information, unpublished inventory reports, and environmental documents prepared
for the Presidio previously.

Reconnaissance Surveys

Before initiating intensive surveys, Jones & Stokes Associates biologists and Drs. Hafernik,
Harris, Pierson and their assistants conducted reconnaissance-level surveys of the Presidio. We
toured the Presidio with Golden Gate NRA staff (Daphne Hatch, biologist, and Laura Nelson,
botanist) to ensure that all field personnel were familiar with the distribution of major habitats and
the locations of roads, access points, and sensitive resources in the study area. For example, the
locations of sensitive coastal dune scrub habitats and rare plant populations were identified so that
they could be avoided during the reptile, mammal, and rare arthroped surveys. Multiple

reconnaissance surveys were conducted in February, March, or April 1994, depending on when
individual research efforts for various types of wildlife were initiated.

Habitat Definitions

A preliminary vegetation map of the Presidio was prepared by Mike Vasey, Ph.D., of San
Francisco State University (Vasey pers. comm.), and a map of forest stands was developed by Dr.
Joe McBride of U.C. Berkeley (McBride 1984). These maps were modified by Jones & Stokes
Associates botanists and each vegetation polygon was classified as a specific plant community type
according to Holland's (1986) community classification scheme. The wildlife surveyors used this
vegetation map and classification scheme to record field data in native and naturalized habitats (e.g.,
eucalyptus, Monterey pine, and Monterey cypress) of the Presidio.

Unlike native and naturalized forests that provide extensive wildlife habitat areas, most
ornamental species at the Presidio were planted in association with buildings or other dev=lored
areas and receive limited use by wildlife. Accordingly, for use in the wildlife data summa.: 25 2
analyses, omamental species were grouped into two categories, "palms" and "other ornameiitais”
(black acacia, acacia verticilata, casuarina, cedar, dracaena, myoporum, New Zealand Christmas tree,
pittosporum, poplar, stone pine, sycamore, and weeping willow).

Natural Resource Irventory and Vegetation Management Options Appendix L. Wildlife Inventary
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Special-Status Wildlife

A preliminary list of special-status vertebrates and invertebrates with potential to occur at
the Presidio was developed based on information gathered during the presurvey investigations and
reconnaissance field surveys.

Definitions

Vertebrate and invertebrate species federally listed or proposed for listing as threatened or
endangered are protected under the federal Endangered Species Act (ESA) (50 CFR 17.11). In
California, state-listed threatened or endangered species are protected under the California ESA (14
CCR 670.5).

In addition to listed and proposed species, special-status species include wildlife and
invertebrates in the following categories:

™ animal species that are candidates for possible future listing as threatened or endangered
under the federal ESA (59 FR 216:58982-59028, November 15, 1994),

®m  animal species of concern to the USFWS,

B animal species of special concem to DFG (Remsen 1978 [birds] and Williams 1986
[mammals]),

B animals fully protected in California (California Fish and Game Code, Sections 3511
[birds], 4700 [mammals], and 5050 [reptiles and amphibians]), and

B active and recently active raptor nests (California Fish and Game Code, Section 3503.5).

Special-Status Species Inventories

As discussed for specific taxonomic groups below, our field methods followed standardized
USFWS and DFG survey procedures for all special-status species. Golden Gate NRA's and Jones
& Stokes Associates' preliminary evaluation of existing data sources suggested that management of
Presidio forests and natural areas could potentially affect western pond turtles, silvery legless lizards,
California red-legsesd {roas, rare bats, nesting raptors, and western snowy plovers (Natural Diversity
Data Base 157+, i1k jérs, comm.). Invertebrates that could be affected by these management
activities incided inisvion biue butterflies, San Francisco forktail damselflies, Leech's skyline diving
beetles, Ricksecker's water scavenger beetles, globose dune beetles, bumblebee scarab, and tree
lupine moths (Hafernik pers. comm.).
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Presidio of San Francisco L-3 November 1997



Arthropods. Surveys for all rare arthropods were performed by Dr. John Hafemnik, a
professor of biology at San Francisco State University. He submitted a separate report to Golden
Gate NRA (Hafernik 1994) that formed the basis of all discussions of rare arthropods in this report.

Rare arthropod surveys were conducted at the Presidio between March 27 and September 16,
1994. These surveys were designed to provide data on the presence or absence of various special-
status arthropods, including the San Francisco forktail damselfty, Leech's skyline diving beetle,
Ricksecker's water scavenger beetle, the globose dune beetle, the bumblebee scarab, the tree lupine
moth, and the mission blue buiterfly. The mission blue butterfly is a federally listed endangered
species. The other species listed are species of conem to USFWS. The presence of other arthropods
of particular interest or concern was also noted.

Initial habitat surveys were undertaken in September 1993 and March 1994 to identify
potential habitat for special-status species, and subsequent sampling efforts focused on those areas.
A complete list of sampling locations and dates is provided by Hafernik (1994); however, the general
areas surveyed were Baker Beach, the World War II monument area, Inspiration Point, Mountain
Lake, Lobos Creek, Crissy Field, and a seep area near the west end of the golf course.

Appropriate sampling methods were chosen for each group of rare arthropods. Aerial and sweep
nets were used for most terrestrial sampling; dune beetles were sampled by sifting sand from under
vegetation in dupe areas. Standard D-frame aquatic nets and small aquarium dip nets were used to
sample aquatic habitats.

Species identifications were made using published keys and descriptions as appropriate.
Odonates and other aquatic invertebrates were identified using Merritt and Cummins (1984) and
Usinger (1956). Dune beetles were identified using Doyen (1976), and mydas flies were identified
using Hardy (1950). In addition, museum collections at San Francisco State University and the
California Academy of Sciences were used to review geographical ranges and to confirm
identifications.

Amphibians and Reptiles. Jones & Stokes Associates conducted surveys for special-status
amphibians and reptiles at the Presidio on March 9 and April 17-20, 1994. Based on the preliminary

list of special-status species, these surveys focused on California red-legged frogs, western pond
turtles, and silvery legless lizards.

California Red-Legged Frogs and Western Pond Turtles. Surveys for Califomia
red-legged frogs and western pond turtles primarily involved making observations at Mountain Lake.
Visual surveys were conducted while walking along the shoreline and’searching for basking

. 7.1uals with binoculars and a spotting scope. Because walking and viewing were difficult along
sely vegetated shoreline, however, we also anchored two basking logs (5 feet and 15 feet

iong) approximately 10 feet from the shoreline to increase our opportunities for observing basking
turtles.
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We conducted dip-net surveys for larval frogs along the lake's perimeter but did not attempt
1o seine the lake. We also conducted nighttime spotlighting surveys for California red-legged frogs
on April 18 and 19, 1994.

Silvery Legless Lizard. We followed the protocol recommended by Fusari and
McGinnis (pers. comms.) to conduct silvery legless lizard surveys. This technique included sifting
sand by hand or with a rake underneath coastal dune shrubs, including mock heather and bush
lupine; we surveyed only areas that had been determined not to have sensitive plant populations.

We used cover boards in sensitive plant communities and rare plant habitats to minimize the
disturbance caused by raking or sifting. We placed a total of 20 cover boards at four rare plant
locations several weeks before the amphibian and reptile surveys to provide sufficient time to attract
invertebrates and legless lizards. The cover boards were 2-foot-square sheets of plywood and were
placed undemeath shrubs in suitable coastal dune habitats.

Nesting Raptors. Surveys for nesting raptors were conducted on April 18-21 (day-long
surveys) and May 13-14, 1994 (half-day surveys). During each survey, two experienced wildlife
biologists searched for nesting raptors by walking systematically through all large (j.e., larger than
1.0 acre), forested habitats at the Presidio. We searched tree canopies with binoculars for active
nests and looked for evidence of recent nesting (whitewash, feathers, or prey remains); we also noted
territorial defense and other nesting behaviors performed by mated pairs.

We consulted Golden Gate NRA records and contacted local raptor experts (e.g., Fish,
Hopkins, Murphy, and Stallcup pers. comms.) for information on recent raptor nesting at the
Presidio. We returned to these previously discovered nest sites to confirm their current status. All
observations of nesting raptors were recorded on topographic maps and additional information was
recorded in field notes. :

In addition to the Jones & Stokes Associates raptor nesting surveys, Stallcup (pers. comm.)
performed four owl surveys in the vicinity of Inspiration Point on June 17, July 9 and 30, and August
1, 1994. These surveys were conducted in the evening or predawn hours and involved walking
carefully through most of the forested habitats near Inspiration Point. During these surveys, tapes
were played of screech owl vocalizations and searches were made for regurgitated owl pellets and
other evidence of owl activity.

Mammals. Based on reviews of existing publications and museum records, Harris (1994)
determined that the salt marsh vagrant shrew was the only special-status mammal (excluding bats)
that has been recorded at the Presidio. Suitable saltmarsh habitat no Ionger exists along the
Presidio's shoreline, and no searches were made for this subspecies.

Bats. Reconnaissance surveys suggested that overal Lat dencities at the Presidio
were too low to conduct effective netting surveys, the preferred method for species identifications.
Instead, Pierson and Rainey (1995) relied primarily on ultrasound monitoring, which permitted some
assessment of species diversity and was effective for assessing seasonal pattems and habitat
associations. The acoustic surveys take advantage of the fact that foraging bats use high-frequency
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sounds to locate their prey. Bat echolocation calls are low-duty-cycle, pulsed signals that are

sufficiently characteristic that they can be distinguished analytically from other repetitive
environmental sounds, such as insect calls.

Echolocation calls can be monitored using "bat detectors," devices that convert the normally
ultrasonic calls of bats into the audible range. Pierson and Rainey's (1995) surveys were conducted
using two broad-band detectors (Pettersson D380 or D940); all detectors were connected to analog

cassette or DAT recorders, and bat calls were stored for later analysis using SoundEdit Pro for the
Macintosh.

Pierson and Rainey (1995) conducted acoustic surveys regularly at four major habitats at the
Presidio: forest/forest edge, open area/grassland, riparian areas along Lobos Creek, and open water
(from the shores of Mountain Lake). It was evident early in the study that Mountain Lake supported
the highest levels of bat activity. Thus, on each sampling night, one investigator was dedicated to

this site and monitored bat activity continuously from shortly after sunset until bat activity declined
or ceased (1.5-2.0 hours later).

Concurrently, additional investigators sampled other sites, generally for 20 minutes per site.
The sites that were sampled repeatedly were El Polin Spring, the forest edge of Hicks Athletic Field,
the forest at the corner of Hunter Road and the Central Magazine, the natural grassland reserve west
of Wedemeyer Street, the helipad near the Public Health Hospital overlooking the Lobos Creek
drainage, Lobos Creek, and the golf course edge at the corner of Arguello Boulevard and West
Pacific Avenue. Surveys were conducted on the following dates during 1994: January 14 and 17;
March 14; April 28 and 30; May 1, 10, and 29; June 8; July 1 and 3; August 2; September 17 and
18; October 2, 16, and 31; November 30; and December 18. Detailed discussions of the assumptions

and techniques for species identifications of acoustic recordings are provided by Pierson and Rainey
(1995).

General Wildlife Inventories

Reptiles and Amphibians

During the surveys for special-status amphibians and reptiles, Jones & Stokes Associates
wildlife biologists recorded all species they observed. We also turned over logs and searched in leaf
litter for secretive species. Similarly, all Jones & Stokes Associates field personnel and

subcontractors recorded observations 3f reptiles and amphibians in their field notes while conducting
surveys for other taxa.

Birds

Audubon Surveys. At the request of Golden Gate NRA staff (Hatch pers. comm.), Jones
& Stokes Associates wildlife biologists summarized the extensive data compiled by members of the
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Golden Gate Audubon Society (Hopkins and Murphy pers. comms.). For this survey, the Presidio
was divided into 12 survey areas and birds were counted from January 15 until December 31, 1990.
Each visit lasted for 2-3 hours and most surveys ended before 11:00 a.m. Surveying on days with
extreme winds or inclement weather was avoided (Hopkins and Murphy pers. comms.).

In each of the 12 survey areas, Audubon Society members conducted twice-monthly surveys
by counting all birds detected in eight specific plots, including four that were in "prime" habitat and -
four that were randomly selected. Plot censuses were performed for 10-minute intervals by counting
all birds that could be seen from a single vantage point. In addition to direct counts of individuals,
surveyors also noted the habitats where the birds were observed. Unusual bird species seen during
nonsurvey periods (e.g., while walking between census points), were noted but individuals were not
counted. During the breeding season, evidence of nesting behavior was noted, and in the winter,
roosting areas were recorded (Hopkins and Murphy pers. comms.).

Despite the intensity and length of the Audubon Society censuses, these data were not
appropriate for detailed statistical analyses. Differences of survey frequency, variable observer
experience (especially with bird vocalizations), a lack of quantitative vegetation measurements, and
nonstandardized plot sizes (i.e., counting all birds that could be seen. from a fixed point rather than
counting all birds in a measured area) prohibited detailed comparisons of the bird census data in
different locations and habitats on the Presidio (Hopkins pers. comm.). The Audubon Society data
do represent a substantial database, however, and they provide important information regarding
seasonal trends in abundance (at least in 1990) and bird and habitat associations at the Presidio.

Jones & Stokes Associates biologists summarized the Audubon Society census sheets
initialty to compile a working list of birds and habitats at the Presidio. Golden Gate NRA personnel
requested that the wildlife species list include alphanumeric codes for the following data fields:
species code, common name, scientific name, special-status species code (if applicable), breeding
status, relative abundance by season, preferred habitats, and primary data sources (Hatch pers.
comm.).

During Jones & Stokes Associates' initial screening of the Audubon Society census data, all
bird species observed in the survey were recorded in a database. In a second, more intensive data
review, each species was assigned a tentative code for relative abundance in each season and its
preferred habitats were identified. The draft species list also incorporated data from other
unpublished sources, including field notes taken by Jones & Stokes Associates biologists; this list
was later reviewed for accuracy by several experienced, local field omithologists (Fish, Hatch,
Hopkins, Murphy, Stallcup pers. comms.).

Nesting Bird Surveys of Lobos Creek. Lobos Creek was not surveyed regularly during the
Audubon Society surveys (Hopkins pers. comm.). Therefore, Golden Gate NRA personnel
requested that Jones & Stokes Associates wildlife biologists conduct breeding bird surveys in this
area (Hatch pers. comm.). Four breeding bird surveys were conducted between 5:30 a.m. and 8:30
am. on April 19-21 and May 14, 1994. We attempted to survey the entire riparian corridor during
each census and walked from the construction area near the west end of the creek eastward to the
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dense willows near the Public Health Hospital. Some areas were inaccessible, however, because of
high fences or extremely dense vegetation.

All bird species seen or heard during the survey were identified to species and counted; major
bird and habitat associations were also recorded in field notes. A secondary focus of the Lobos
Creek bird survey was to monitor the status of nesting red-shouldered hawks that had been located
during the raptor surveys a few days before.

Mammals

Surveys for all mammals (excluding bats) were performed by John H. Harris, Ph.D., an
associate professor of biology at Mills College. Dr. Harris submitted a separate report to the Golden
Gate NRA (Harris 1994) that formed the basis of all mammal discussions in this inventory.

Mammal field surveys involved searching suitable habitats for sightings and sign of
mammals, live-trapping for small mammals, and conducting track surveys using smoked aluminum
track plates. Baited camera stations were not established because of the frequent human use of the
area and a lack of suitable, undisturbed locations. Several days were spent making an overview
survey of the entire Presidio to identify suitable habitats for further survey work, gain a general
impression of habitat quality and structure, and search for signs of mammals, including feces,
burrows, and runways.

Thirteen sites were selected at which to conduct live-trapping for small mammals, including
two riparian sites at Lobos Creek; dune scrub, annual grassland, and riparian sites near the Public
Health Hospital; and riparian, Monterey pine (two sites), Monterey cypress, and redwood sites near
Inspiration Point (Harris 1994). Sherman live-traps were baited with a combination of mixed bird
seed, rolled oats, and peanut butter.

Because population density information was not requested by Golden Gate NRA staff, the
number and placement of traps was not standardized and traps were placed to fit the size and shape
of the area being sampled. In general, traps were placed to take advantage of particularly promising
microhabitats, to maximize the opportunities to determine the diversity of mammals in each habitat.
Traps were usually hidden to minimize the potential for human disturbance, but were still frequently
disturbed, probably by dogs, cats, or raccoons.

Smoked aluminum track plates were placed in the same general areas where live-trapping
was conducted. The plates were approximately 2 feet by 3 feet in area, covered with kerosene soot,
and baited using canned cat food. Dr. Harris operated eight track plates during the week of June 20-
24, five track plates during the week of June 27-July 1, and four track plates during the week of July
5-8, 1994 (Harris 1994).

Nanural Resource Inventory and Vegetation Management Options Appendix L. Wildlife Inventory
Presidio of San Francisco L-8 November 1997

= | EN)

=53



€

__"'."I = :':

=5 | =

- el

Wildlife Habitat Value Analysis

Golden Gate NRA staff requested that Jones & Stokes Associates rank forest stands at the
Presidio in terms of their relative value to resident and migratory wildlife (Hatch pers. comm.). In
response to this request, we developed an overall scheme for ranking individual forest stands as
having high, moderate, or low value for wildlife, including special-status species. The primary
objective of this analysis was to combine measured or observed criteria for individual forest stands
and to map them so that Golden Gate NRA staff could easily identify the relative impacts of
proposed forest removal plans and other projects on Presidio wildlife habitats.

Habitat Ranking Variables

Based on the data collected from forests of the Presidio (McBride 1984) and the results of
numerous previous studies of wildlife and habitat relationships (e.g., MacArthur and MacArthur
1961, Orians 1975, Pianka 1971, Schoener 1974), we identified eight major factors that influence
wildlife use of individual forest stands: forest stand size, tree species diversity, connectivity to other
forest stands, forest condition, midstory vegetation (i.e, sapling density), understory vegetation
cover, proximity to sources of fresh water (i.e., Mountain Lake or Lobos Creek), and presence of
special-status wildlife (Table L-1). Data on forest stand species diversity, condition, sapling
densities, and understory vegetation cover were taken from McBride (1984); all other forest variables
were measured from Jones & Stokes Associates' geographic information system- (GIS-) based
vegetation maps of the Presidio.

Analytical Techniques

Each mapped forest stand was assigned a relative ranking (0 = low, 5 = high) for each of the
eight variables. Rank values for the eight variables were summed to provide a total value for each
forest stand. Forest stands that were not examined by McBride (1984) were excluded from this
analysis.

Relative wildlife values of general forest types were calculated by summing the wildlife
species known to occur in each type and dividing these values by the total number of vertebrate
species observed in all forest types. Based on these calculations, forest types received the following
wildlife habitat index (WHI) rankings in descending order: live oak (0.67), willow {0.66), eucalyptus
(0.65), Monterey pine (0.58), Monterey cypress (0.56), redwood (0.52), and ornamental (0.44).
Extremely rare and historizsliv obseived rpecies were excluded from this analysis.

The relative wildlife vaices for caci forest stand were multiplied by the sums of the varizble
rankings (i.e., the sum of the scores for all eight variables) for individual forest stands to derive their
total wildlife habitat values. The overall wildlife habitat value rankings for all forest stands were
plotted onto a histogram for comparison. Based on natural breaks in the histogram (representing
approximately one standard deviation from the mean), individual forest stands were subdivided into
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three categories: high (total score greater than 9), moderate (greater than 5 to 9), and low (5 or less).
This ranking information was entered into a GIS to produce an overall wildlife habitat value map
of the Presidio.

RESULTS
Special-Status Species

Special-status species known to occur at the Presidio are summarized in Table L-2, along
with their legal status, habitat requirements, geographical distribution, and source information.
Results of recent special-status surveys at the Presidio are described for major taxa below.

Arthropods

Of the taxa targeted in the rare arthropod surveys, only the tree lupine moth was detected at
the Presidio (Hafernik 1994). Surveys conducted by DeBenedictis (1988) and Hafernik (1994)
indicated that this species is common at Lobos Creek, Mountain Lake, and throughout the Presidio
wherever its host plant (Lupinus arboreus) is present.

Suitable habitat is generally lacking at the Presidio for all of the remaining rare arthropods
that were surveyed by Hafemik (1994). The globose dune beetle and the bumblebee scarab require
open sand dune habitats, and most dunes at the Presidio are vegetated. High streamflows and dense
emergent vegetation at Lobos Creek and dense vegetation surrounding Mountain Lake apparently
make these aquatic habitats unsuitable for the San Francisco forktail damselfly, Leech's skyline
diving beetle, and Ricksecker's water scavenger beetle.

Only one of the three known host plants for the mission blue butterfly (Lupinus varicolor)
is known to occur on coastal bluffs of the Presidio near the Golden Gate Bridge. Surveys of this area
did not detect evidence of eggs, larvae, or larval feeding damage of mission blue butterflies, and it
is unlikely that the Presidio was ever part of the historical range of this species (Hafernik 1994).

Although it has no special legal status, the mydas fly is potentially rarer and more threatened
than the federally listed mission blue butterfly, and the Presidio is the only place where the species
has been observed recently (Hafernik 1994). This species was described from a single male
specimen that is housed at the California Academy of Sciences; females of this species have not been
described previously (Hardy 1950). Hafemik (1994) collected several copu = EAS
species from sand dune areas above Baker Beach and near the east end of Lobus Creck. 1hese
records add considerably to the information available for this little-known species and may provide
an opportunity for describing the females (Hafernik 1994). Additional study of the distribution and
life history of this species is required to accurately assess its current population status (Hafernik pers.
comm. ).

Natural Resource Inventory and Vegetation Management Options Appendix L. Wildlife Inventory
Presidio of Sar: Francisco L-11 November 1997
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Amphibians and Reptiles

No special-status amphibian or reptile species were detected at the Presidio during the Jones
& Stokes Associates field surveys. As discussed below, populations of California red-legged frogs,
western pond turtles, and legless lizards have already been extirpated from the Presidio.

California Red-Legged Frog. California red-legged frogs historically occurred at Mountain
Lake (Natural Diversity Data Base 1994, Banta and Morafka 1966). In spring 1993, Ely conducted
daytime and nighttime surveys for this species at Lobos Creek. He did not observe red-legged frogs
there, but suitable habitat existed along the creek; he also concluded that this species could be
present at Mountain Lake. (Ely pers. comm.) However, Jones & Stokes Associates' 1994 survey
did not reveal any larval or adult California red-legged frogs in Mountain Lake. Perhaps the

presence of bullfrogs at this lake is one reason why California red-legged frogs no longer reside
there.

Southwestern Pond Turtle. Southwestem pond turtles occurred historically in several lakes
in San Francisco County, including Mountain Lake (Natural Diversity Data Base 1994, Banta and
Morafka 1966). Banta and Morafka (1966) speculated that pond turtles in Mountain Lake were
introduced based on the lack of breeding activity, young, or eggs they observed there. Ely (pers.
comm.) did not find any southwestern pond turtles in 1993, and Jones & Stokes Associates did not
observe these turtles during twice-daily visits in 1994. Perhaps the large number of introduced red-
eared sliders at this lake is one reason why southwestern pond turtles no longer occur there.

Silvery Legless Lizard. Only one black legless lizard locality is known in San Francisco
County, and the species was observed there before 1900 (Banta and Morafka 1966, Bury 1985).
Banta and Morafka (1966} indicated that this record was possibly an error or based on an introduced
individual. A related subspecies, the silvery legless lizard, is actually more likely to occur on the
San Francisco peninsula; the black legless lizard is the typical form on the Monterey Peninsula
(Stebbins 1985), and its taxonomic status is currently under review by USFWS (Zeiner et al. 1990).

Bury (1985) concurred with Banta and Morafka (1966) regarding the need for more data to
validate the single black legless lizard record because early zoologists often used the nearest large
city to describe the localities of the specimens they collected. Bury (1985) did not detect this species
during December 1984 surveys at Baker Beach, but he found suitable habitat, including mock
heather, beach burr, bush lupine, buckwheat, and sand verbena, at this location. He concluded that
an intensive search is needed in the fragmented remaining dune habitats to determine if legless
lizards are present and to confirm the historical locality.

No legless lizards were observed during the Jones & Stokes Associates field
although the coastal dune shrub provides suitable habitat for this species. The soils were p:.

the abundance of invertebrates underneath many of the cover boards should have been atiraciive i
this species. |
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Birds

As indicated in Table L-2, 29 special-status bird taxa (i.e., species and subspecies) have been
observed at the Presidio. Most of these species, however, appear as rare or uncommon migrants or
seasonal visitors, and none have been confirmed as breeding at the Presidio. Because of the irregular
occurrence of most special-status birds, Jones & Stokes Associates and its subcontractors did not
perform focused surveys for any of these species. Instead, the data used to compile Table L.-2 were
gathered during the presurvey investigations, while summarizing the Audubon Society bird survey
data, and through consultations with experienced local omithologists (Fish, Hopkins, Murphy,
Stallcup pers. comms.).

Migratory Raptors and Swifts. Almost half of the documented special-status birds have
only been sighted as rare or uncommon migrants flying over the Presidio (Table 1.-2). These species
inciude the bald eagle and peregrine falcon (federally listed and state-listed as endangered), as well
as ‘ederal candidates and state species of concern such as northern harriers, golden eagles, and
merlins. Other special-status raptors, such as white-tailed kites, northern goshawks, Swainson's
hawks, ferruginous hawks, and prairie falcons have been observed from the Marin Headlands flying
in the direction of the Presidio, the closest open space area after crossing over the Golden Gate (Fish
pers. comm.). Few, if any, observations have actually been made of these species at the Presidio,
however. Similar to the migratory raptors, Vaux's swifts are uncommon spring and fall visitors and
are always seen flying overhead.

Sharp-shinned hawks and Cooper's hawks are frequent migrants and winter visitors to the
Presidio, but neither species breeds there. These hawks forage throughout the mosaic of grasslands,
shrublands, and forests of the Presidio. All forest types are used, but broken forests with adjacent
grasslands or riparian habitats are preferred. Both species were observed on several occasions during
the Jones & Stokes Associates field surveys in May and June 1994.

Nesting Raptors. Two red-shouldered hawk nests were active in 1994 at the Presidio, one
near the Golden Gate Bridge (forest stand E9) and one on a hillside north of Lobos Creek (forest
stand CP170). Both nests were in tall eucalyptus trees. An active red-tailed hawk nest is also
present in a tall Monterey pine near El Polin Spring (forest stand P138). The exact locations of these
nesting sites will be disclosed to Golden Gate NRA under separate cover to reduce the potential for
human disturbance of these sensitive nests.

In addition to finding three active nest sites, Jones & Stokes Associates observed territorial
behavior by pairs of red-shouldered hawks near Mountain Lake (forest stand E201), near the
reservoir (forest stand E222), and near the Officer Family Housing near Arguello Boulevard (forest
stand R10% ;. Terri*orial red-tailed hawks were observed at the west side of the golf course (forest
stand C18-. ;. Ticse -bservations may represent additional nesting pairs. Surveyors saw a Cooper's
hawk land in a taii Monterey cypress near Inspiration Point (forest stand C184) and begin calling.
This bird was not observed in subsequent visits to this site, however, and probably did not nest at
the Presidio.

Natural Resource Inventory and Y egetation Management Options Appendix L. Wildlife Inventory
Presidio of San Francisco L-21 November 1957



American kestrels are also known to breed at the Presidio, and nesting pairs have been
observed in palms near I etterman Hospital; snags and buildings are other possible nest sites (Fish
and Hatch pers. comms.). No nests of this species, however, were specifically identified in spring
1994 surveys of Presidio forests.

In 1994, Stalicup (pers. comm.) located a pair of western screech owls near Inspiration Point.
One bird was calling from a small redwood grove (forest stand R136), and the other was downslope
in the direction of El Polin Spring. Because the coastal race of this species is almost entirely
resident, these screech owls may be a mated pair (Stallcup pers. comm.). In addition to detections
near Inspiration Point, western screech owls have also been detected at Arguello Gate and at Lobos
Creek; the Presidio may be the only site where this species is still resident in San Francisco.

Although red-shouldered hawks, red-tailed hawks, American kestrels, and western screech
owls are not listed as threatened or endangered by USFWS or DFG, active and inactive nests of these
species and all other raptors are protected under California Fish and Game Code Section 3503.5.
This code recognizes the relative scarcity of raptor nests and their sensitivity to disturbance.

Ocean and Shoreline Birds. Many of the Presidio's special-status birds are largely confined
to the ocean or bay (Table L-2). Common loons, brown pelicans, barlequin ducks, and marbled
murrelets are rare or uncommon visitors to the Presidio coastline; American white pelicans have
been noted flying over San Francisco Bay from the Presidio on a few occasions. Ospreys, westem
snowy plovers, long-billed curlews, elegant terns, and California least terns are uncommon or rare
along the coastal shoreline and nearshore waters of the Presidio. Double-crested cormorants are

common nonbreeding residents of the bay and ocean shorelines, and they also frequent Mountain
Lake.

Passerines. Only four special-status passerines have been recorded at the Presidio:
loggerhead shrikes, willow flycatchers, yellow warblers, and, possibly, saltmarsh yellowthroats
(Table L-2). Loggerhead shrikes are rare winter visitors to grassland and scrub habitats and have
only been observed on a few occasions.

Willow flycatchers and yellow warblers are migratory visitors to willow riparian habitats
along Lobos Creek and at Mountain Lake. Neither species nests at the Presidio because of the
limited extent of suitable nesting habitat and the presence of brown-headed cowbirds. Both willow
flycatchers and yellow warblers have been extirpated as nesting species in the lowlands of California

due to nest parasitism by brown-headed cowbirds (Remsen 1978, Harris et al. 1987, Sanders and
Flett 1989).

Common yellowthroats are lrncommon visitors to Mountain Lake, where they have been

led in all seasons. They are suspected of nesting in emergent vegetation surrounding the lake

oecause of their year-round presence there; however, no definite evidence of nesting has been found.

The saltmarsh yellowthroat is the most likely subspecies of common yellowthroat to be found on the

San Francisco peninsula (Grinnell and Miller 1944); however, the subspecific status of yellowthroats
at Mountain Lake has apparently not been determined.

Natural Resource Imventory and Vegetation Management Options Appendix L. Wildlife Inventory
Presidio of San Francisco L-22 November 1997
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Mammals

Harxis (1994) reported that the salt-marsh vagrant shrew was the only special-status mammal
(excluding bats) that has been recorded at the Presidio (Appendix I). This subspecies of the vagrant
shrew is restricted to saltmarsh habitats in the southern and central San Francisco Bay region. Itis
a federal species of concern and a California species of special concern (Williams 1986).

A single specimen of this shrew from the Presidio is in the collection of the California
Academy of Sciences (no. 8153). The specimen was collected in 1940, and no specific location or
habitat information is available. It seems likely that this shrew may have lived in saltmarsh habitat
located between Fort Point and Crissy Field. No suitable habitat for this shrew is currently found
on the Presidio; thus, there is no reason to believe that it currently occurs there. However, a related
and more widespread subspecies, the vagrant shrew, is an uncommon resident of the Presidio (Harris
1994).

Bats. Yuma myotis was the only special-status bat species detected during surveys
conducted at the Presidio (Pierson and Rainey 1995). This species is one of the most widespread
and relatively common bats in northern California; it has been recorded at numerous sites in north
coastal counties, and colonies are known from the Marin Headlands, Marin County, and the San
Francisco Zoological Park (Pierson and Rainey 1995). This species is somewhat tolerant of human
disturbance and is one of the few species of bats that persists in relatively developed areas.

Other special-status bats that could potentially occur at the Presidio based on their
geographical ranges are long-eared myotis, fringed myotis, long-legged myotis, Townsend's big-
eared bat, and mastiff bat; all of these species are Category 2 candidates for federal listing as either
threatened or endangered. Habitat conditions or available insect prey (or both), however, do not
appear suitable for any of these species, and their occurrence at the Presidio is unlikely (Pierson and
Rainey 1995).

General Wildlife Occurrence

All vertebrate species with documented occurrence at the Presidio are listed in Table L-3,
along with alphanumeric codes describing legal status (if applicable), seasonal (birds only) or year-
round (amphibians, reptiles, and mammals) occurrence, habitat associations, and data sources.
Throughout its history, a total of 262 vertebrate species have been recorded at the Presidio, including
225 birds, eight amphibians, 15 reptiles, and 14 mammals.

Amphibians and Reptiles

Overall, the diversity of amphibians and reptiles at the Presidio is low (Table L.-3). For
example, during 10 person-days of amphibian and reptile surveys, Jones & Stokes Associates
observed only three native species in coastal dune scrub and eucalyptus woodland habitats of the

Najural Resource Inventory and Vegetation Management Options Appendix L. Wildlife Inventory
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Presidio: California slender salamanders (30), western fence lizards (two), and alligator lizards (two).
We also noted two introduced species, including more than 20 red-eared sliders and several adult

bullfrogs at Mountain I .ake. Harris (pers. comm.) observed a coast garter snake near Lobos Creek
during his mammal surveys.

Two special-status species, California red-legged frogs and western pond turtles, have been
extirpated from the Presidio (Table L-3). Compared to birds and mammals, most amphibians and
reptiles have poor dispersal capabilities and are unlikely to emigrate to isolated islands. Similarly,
species with small island populations are especially vulnerable to local extirpations. (MacArthur and
Wilson 1967, Schoener 1974.) These factors probably facilitated the demise of red-legged frogs and
western pond turtles at the Presidio.

For amphibians and reptiles, the Presidio is an isolated island surrounded by salt water and
urbanization. Common and widespread species such as California slender salamanders and alligator
lizards occupy all woodland habitats and appear to have stable populations at the Presidio. In
contrast, the Presidio's isolated conditions could contribute to the future losses of rare and extremely
rare species such as Coast Range newts, western skinks, Pacific rubber boas, westemn yellow-bellied
racers, sharp-tailed snakes, Pacific ringneck snakes, California kingsnakes, Pacific gopher snakes,
Santa Cruz garter snakes, and northemn Pacific rattlesnakes.

Birds

More than 85% of all vertebrates that have been observed at the Presidio are birds (Table L-
3). However, the vast majority of these are spring and fall migrants or winter visitors that do not
nest at the Presidio; 49 species have been confirmed as nesters there. Eight more species are
suspected of nesting, and six species have unknown nesting status.

Birds breed throughout the Presidio because it is one of the only large areas of native and
naturalized habitat on the northemn tip of the San Francisco peninsula. Results of the Audubon
Society surveys and those by Jones & Stokes Associates suggest that Lobos Creek and Mountain
Lake are especially important habitat areas for a variety of riparian and forest breeding birds. The
forests near Inspiration Point also have high value for birds because they are large, continuous stands
with a diversity of tree species and understory vegetation.

Although most of its birds are migrants or nonbreeding visitors, the Presidio represents an
important habitat area for these species. Aside from Golden Gate Park, the Presidio is the only large
area of open space offering shelter, food, and water for migratory birds on the northem San
Francisco peninsula. The fogesis, co-stal shrublands, riparian areas, grasslands, and coastal habitats
of the Presidio prob:. -7y wiract o tigh roportion of the migrant birds that land in the area.
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Four bird species (the common poorwill, horned lark, western bluebird, and Lawrence's
goldfinch) bave not been seen at the Presidio for 50 or more years. Twelve other species have been
recorded there only once or a few times (the yellow-billed loon, magnificent frigatebird, tundra
swan, northem goshawk, common moorhen, glaucous gull, Townsend's solitaire, northem parula,
Tennessee warbler, blackpoll warbler, magnolia warbler, and bobolink). The Presidio should not
be considered part of the normal range of any of these species.

Three introduced bird species (rock doves, European starlings, and house sparrows) are
present at the Presidio. These species may be displacing native species from local nesting habitats
here, as they do elsewhere in North America. The starling is present in most habitats and probably
excludes native birds from their nesting cavities and roosting sites. In contrast, the rock dove and
house sparrow rarely venture far from buildings and developed areas and do not threaten most birds
in native and naturalized habitats of the Presidio.

Brown-headed cowbirds are native to North America but not to California; they were first
reported in the state in the 1860s, and by 1930 they had expanded their range north as far as the Bay
Area (Laymon 1987). In the following decades, nest parasitism by this species caused the
extirpation of many lowland, passerine bird species. Nest parasitism by cowbirds continues to
threaten songbirds nesting at the Presidio; for example, Trail and Baptista (1993) found that 40-50%
of the Nuttall's white-crowned sparrows in San Francisco are parasitized by cowbirds, threatening
the long-term survival of this subspecies in the Bay Area.

Native habitats and introduced forests of the Presidio are regionally important to nesting
olive-sided flycatchers and other neotropical migrants (including most flycatchers, vireos, warblers,
tanagers, and grosbeaks), locally declining species (California quail, western screech owl, wrentit,
and Hutton's vireo), and at least one species (hooded oriole) at the northern limit of its breeding
range. For these reasons, the Presidio is a link of vital importance to resident and migratory birds
in a severely threatened, but poorly understood, portion of the Pacific Flyway.

Mammals

The current or former presence of 12 species of native mammals at the Presidio was
documented by Harris (1994). Two species, the California ground squirrel and black-tailed deer, and
one subspecies, the salt-marsh vagrant shrew, have been extirpated. Harris (1994) considered
opossums, brush rabbits, and house mice likely to occur at the Presidio, but he did not detect these
species during his study. Kurz (1983) reported Trowbridge shrews, long-tailed weasels, and gray
foxes as occurring at the Presidio. These records were not supported by specific descriptions ot
dates, however, and Harris (1994) could not confirm their validity.

In general, the Presidio is characterized by a low diversity of small mammals (Table L-3).
For example, only five species were captured by live-trapping: California voles, western harvest
mice, roof rats, vagrant shrews, and ornate shrews (Harris 1994). Two species made up almost 90%
of the total captures: California voles (20 captures) and western harvest mice (21 captures).

Natural Resource Inventory and Vegetation Management Options Appendix L. Wildlife Inventory
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California voles and western harvest mice were captured in a wide variety of Presidio
habitats, including riparian, annual grassland, dune scrub, coastal scrub, Monterey pine woodland,
and Monterey cypress woodland. The most consistent feature of these habitats was the presence of
dense, moist cover in the herb/grass layer; patches of blackberry thickets or fems often were present
(Harris 1994).

Valley pocket gophers are abundant throughout the Presidio, including in grasslands,
shrublands, woodlands, residential areas, and the golf course. Broad-footed moles probably occur
along Lobos Creek and near Inspiration Point. This species prefers moist, friable soils and is most
common in moist meadow and riparian situations; it is less tolerant of dry, compact soils than the
valley pocket gopher (Harris 1994).

Striped skunks and raccoons are widespread and occur in most habitats at the Presidio.
Brushy sites in woodlands and riparian habitats are probably important den and foraging areas for
this species. Raccoon tracks were found on more than 40% of the track plates established during this
study (Harris 1994). Raccoons are very tolerant of human activity and are often found in residential
and urban areas.

Three introduced mammals occupy the Presidio: feral cats, roof rats, and fox squirrels (Harris
1994). Cats are abundant throughout the Presidio and were seen in all habitat types; they left tracks
on 65% of the track plates in this study (Harris 1994). Some feral cats have been captured, neutered,
and released at the Presidio; others have been placed in homes by people maintaining feeding
stations. Despite such efforts, some feral cats are probably reproducing at the Presidio, given their
widespread occurrence and the likelihood that more cats enter (or are abandoned) from surrounding
residential areas than are neutered or adopted. Juvenile cats were observed near Battery Crosby
(Harris pers. comm.) and along Lobos Creek in this study.

Roof rats were captured near El Polin Spring, and they are probably also associated with
buildings at the Presidio (Harris 1994). Fox squirrels are rare and have been observed by Golden
Gate NRA personnel at Inspiration Point on only a few occasions. The lack of squirrels at the
Presidio is curious because both fox squirrels and eastern gray squirrels are present at Golden Gate
Park and tree-lined Park Presidio Boulevard, which connects the two park areas, is a potential
dispersal corridor (Harris 1994).

Bats. Based on the results of acoustic surveys conducted at the Presidio, Pierson and Rainey
(1995) concluded that Mexican free-tailed bats, red bats, hoary bats, California myotis, and Yuma
myotis probably forage at the Presidio. By far the most abundant species, accounting for 70-90%
of all identified acoustic events (in alPhabitats and seasons), was the Mexican free-tailed bat. The
next most common species at the Presidio (in fall, winter, and spring only) was the hicery 2 il
other species were rare.

The primary bat foraging area at the Presidio, especially for Mexican free-tailed bats, is
Mountain Lake. The next most important habitat type, and the one with the greatest bat species
diversity, is the forest edge at the interface between multi-aged forest stands and open areas. Little
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acoustic activity was detected in open grasslands, coastal dunes, or in riparian habitats along Lobos
Creek.

Wildlife Habitat Value Analysis

Relative Value of Forest Stands

Figure 3-10 illustrates the relative wildlife habitat values of individual forest stands at the
Presidio. Table L-4 summarizes the calculated habitat variable scores for each forest stand. In
general, large blocks of forest habitat with multistoried vegetation and an herbaceous or shrub
understory received high rankings. Stands that are near water, that support special-status wildlife,
or are continuous with other large stands usually also received high rankings. Native tree species
such live oak and willows, in addition to introduced species like encalyptus, were often associated
with high rankings because of their high wildlife species diversity. The forest stands that received
the highest overall wildlife habitat value rankings were the oak and willow forests at Mountain Lake
and along Lobos Creek. Several large blocks of high-value habitat also dominate the central portions
of the Presidio, including the areas north of the golf course and near Inspiration Point and El Polin
Spring.

Intermediate-sized stands characterized by even-aged trees and limited understory vegetation
were usually ranked as having moderate habitat value. Moderate-value stands are often long, narrow
strips of habitat (e.g., the stands dividing the golf course fairways) where wildlife would be more
likely to be disturbed than in large blocks of habitat. In the context of their urban surroundings,
however, even moderate-value stands provide important wildlife habitat and are occupied by a
diversity of species. Monterey pine, Monterey cypress, and linear rows of eucalyptus often
characterize moderate-value stands (Figure 3-10).

Low-value stands are usually small (i.e., 1 acre or less), isolated, and dominated by even-
aged trees or ornamental vegetation. Stands ranked as having low habitat value are often near roads,
buildings, and other developed areas. A variety of tree species make up the low-value stands,
including eucalyptus (especially even-aged, decadent stands), Monterey pine, and black acacia.

Wildlife Habitat Relationships of Forest Stand Types

Most common resident mammals, reptiles, and amphibians do not appear to distinguish
among diffzrent forest types at the Presidio. For example, the occurrence of California slender
sz ‘1:muncers, aligaor lizards, omate shrews, western harvest mice, and California voles is most
closeiy ricied to the condition of the understory, where they live. In contrast, many species of birds
exhibit preferences for certain forest types, even during migration.

Eucalyptus (WHI = 0.65). Despite the species' introduced status, naturalized eucalyptus
groves offer important and high-value wildlife habitat. Flowering eucalyptus and the insects
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attracted to them draw large numbers of migratory birds, including Anna's hummingbirds, Allen's
hummingbirds, red-breasted sapsuckers, ruby-crowned kinglets, golden-crowned kinglets, American
robins, cedar waxwings, yellow-rumped warblers, western tanagers, and black-headed grosbeaks.
The sturdy branches and tall stature of eucalyptus provide suitable nesting sites for red-shouldered
hawks, red-tailed hawks, and other raptors. Cavities excavated in eucalyptus offer habitat for various
woodpeckers and other cavity-nesting species. Screech owls observed at the Presidio are suspected
of nesting in a eucalyptus stand.

Monterey Pine (WHI = 0.58) and Monterey Cypress (WHI = 0.56). Monterey pine and
Monterey cypress offer nearly identical habitat values to wildlife at the Presidio. These introduced
conifers attract large numbers of chestnut-backed chickadees, pygmy nuthatches, and American
robins; they are also attractive to Hammond's flycatchers, dusky flycatchers, hummingbirds, Steller's
jays, red-breasted nuthatches, brown creepers, hermit warblers, red crossbills, purple finches, and
evening grosbeaks. They also provide roosting sites for larger species such as pigeons, doves, owls,
crows, and ravens. Similar to eucalyptus, pine and cypress offer sturdy nesting sites for raptors.

Redwood (WHI = 0.52). The only significant stands of redwoods at the Presidio are near
Inspiration Point. These stands have especially high wildlife values because they comprise large,
vigorous trees that are contiguous with large stands of eucalyptus and Monterey pine. The redwood
stands support most of the same species that are found in nearby pine and cypress forests. Fewer
species were found in the redwood stands during the Audubon Society surveys, however, perhaps
because they occupy such a small acreage compared to most other forested habitats at the Presidio.
In addition to large numbers of resident and migratory birds, a pair of westem screech owls were
detected roosting in a redwood tree during a 1994 survey (Stallcup pers. comm.), although the usual
native habitat of this species is oak woodland.

Coast Live Oak (WHI = 0.67). Despite its relatively small acreage at the Presidio, coast
live oak woodlands receive heavy use by migratory and nesting birds. These native trees attract a
host of insects that, in turn, attract insectivorous birds. Species such as solitary vireos, Hutton's
vireos, black-throated gray warblers, lazuli buntings, rufous-sided towhees, California towhees, and
chipping sparrows are often associated with live oaks at the Presidio.

Willow Riparian (WHI = 0.73). Riparian willows and other trees associated with Mountain
Lake and Lobos Creek are perhaps the most important nesting and migratory bird habitats at the
Presidio. The combination of dense, multistoried vegetation in association with water provide
essential habitat for species such as flycatchers, vireos, warblers, grosbeaks, and sparrows (Table L-
3). The fencing and thick vegetative cover near Lobos Creek make many areas nearly inaccessible,
and wildlife in that area is rarely distwrbed. Similarly, much of the shoreline of Mountain Lake is
inpecesst -2pt by boat and provides secluded resting areas for wildlife.

Urnaaental (WHI = 0.44). Ornamental plantings usually have relatively low wildlife value
compared to native habitats, such as live oak and riparian forests, or to naturalized forests of pine,
cypress, and eucalyptus. Ornamental plantings are usually near buildings, roads, and other
developed areas where wildlife are disturbed frequently. Many omamental species produce fruits
and berries that attract large numbers of scrub jays, northern mockingbirds, cedar waxwings,
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American robins, and Furopean starlings. Flowering omamental shrubs attract Anna's
hummingbirds, Allen's hummingbirds, and possibly rufous hummingbirds. Palm trees are used for
nesting by hooded orioles and American kestrels.

DISCUSSION

The Presidio as an Island

At the tip of the San Francisco peninsula, the Presidio lies within a region inhabited by
vertebrate species typical of the southern and inner Coast Ranges (Hooper 1944, Grinnell and Miller
1944, Ingles 1965, Hall 1981, Stebbins 1985). The Presidio could be a northern-range limit for
amphibian, reptile, mammal, or bird species (or subspecies) because many taxa have range limits
that coincide with some portion of the San Francisco Bay-Delta system (Hooper 1944, Grinnell and
Miller 1944, Hall 1981, Stebbins 1985).

Despite the Jarge number of vertebrate taxa that could potentially occur at the Presidio based
on their geographical ranges, the diversity of relatively sedentary taxa (e.g., amphibians, reptiles, and
mammals) is low (Table L-3). Some of the historically present habitats, such as dune, dune scrub,
and salt marsh, have been greatly reduced or eliminated. Remaining dune scrub, riparian, grassland,
and oak woodland occupy small areas of land. Other habitats are entirely artificial, and are
dominated by introduced trees, such as eucalyptus, Monterey pine, and Monterey cypress. Some of
these woodland patches lack a well-developed understory or are decadent, even-aged stands with
thick layers of coarse, woody debris on the ground.

Much of the Presidio is residential or otherwise developed land with lawns, buildings, roads,
and human activity. In addition to the activities of peaple working and living on the Presidio, many
people hike, run, bike, walk pets, or drive through the Presidio. In summary, many existing habitats
for most native vertebrates at the Presidio are somewhat isolated, fragmentary, disturbed, and
dominated by exotic plant species. Despite all of these factors that reduce the quality of Presidio
wildlife habitats, however, many large, vigorous forest stands have extremely high value and receive
extensive use by native wildlife. Overall, forested habitats at the Presidio have higher wildlife
habitat values from grasslands, shrublaads, and other local plant communities.

Conclasions

The low diversity of masiiiais, reptiles, amphibians, and breeding birds at the Presidio
reflects the area's complex history of habitat modification, human disturbance, and isolation of
habitat fragments. The overall scarcity of such habitats on the northern tip of the San Francisco
peninsula, however, contributes to the relative importance of Presidio habitats to regional wildlife
populations. Similarly, although the wildlife diversity of the Presidio may seem low compared to
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that of a native forest area (e.g., Marin County), a large number of species find suitable habitat in
the midst of a major urban area, which is a significant contribution to area wildlife.
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Forest Management Activity Calendar and Equipment

FOREST MANAGEMENT ACTIVITY CALENDAR AND EQUIPMENT

This appendix describes some aspects of forest management designed specifically for the
Presidio's forests and includes:

® an annual activity calendar for forest management and
8 equipment needed for forest management.

ANNUAL ACTIVITY CALENDAR FOR FOREST MANAGEMENT

All reforestation work is seasonal. New trees are planted in winter and early spring, older
trees are pruned and thinned in late fall and winter, and site preparation takes place throughout
summer. Performing work during the proper season increases tree establishment success,
diminishes pest problems, decreases maintenance requirements, and provides better protection for
soil resources.

Planting and maintenance should be timed properly. Trees can be planted at any time
during the year, if necessary, but survival rates may be lower and maintenance costs higher.
Following seasonal patterns of reproduction and growth, however, will ensure that reforestation
and maintenance work will be more successful and cost effective.

For these reasons, the following monthly calendar should be used as a guide for managing
the Presidio forest. Only those activities that are seasonally dependent are included. Categories
of work used in the calendar are:

m R - stand cutting and reforestation,
m M - reforestation maintenance, and
® A - administrative work.
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January

This month is the peak of the planting season, which starts in December. Exceptionally

poor weather can delay some tree planting, but most trees should be in the ground by the end of
the month. (R)

If necessary, minor pruning of seedlings and saplings should be done at this time while

both trees and insects are dormant. Emergency repair of storm damage will be necessary as older
trees fail throughout the winter. (M)

Staff review of cardiopulmonary resuscitation, first aid, and other safety-related procedures
should be performed. (A)

February

All reforestation work to be undertaken by park personnel or under contract during the
season should be completed. Trees should be planted where hazardous trees have been removed
during the previous year or where landscaping trees have failed during winter. Shrubs and
wildflowers should be planted in the 5- to 7-year-old reforestation areas. (R)

The slower growing tree species, grown for the next season by onsite or contract nurseries,
should be germinated. (R)

Saplings not thinned during the previous December because of soil or weather conditions
should be removed and chipped. (M)

Publicity should begin to recruit community volunteers for spring planting and planting

maintenance. (A)

March

Volunteers should be organized to plant trees on Arbor Day. (R)

Areas considered for cutting in summer should be asses =% o ¢ e ir. lesired tree
species, planting stock availability, irrigation needs, visual impact, «ad aucessibiii; . (R)

Weather permitting, weed control should be the most important activity for the month.
The status of trees damaged by winter storms should be reassessed, and those considered too
hazardous to repair should be scheduled for removal. (M)
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April

Temporary irrigation lines and water tanks should be installed where needed. (M)

Hazard tree removal, weeding, and watering schedules should be developed and
implemented as weather permits. (M)

Community volunteers should be used to weed reforestation plots and remove invasive
species for native plant communities. (M)

May

Monterey pine and cypress should be germinated mudmonth so that they wili be the proper
planting size by winter. The required equipment and specialized personnel should be scheduled
for the annual stand-cutting program. (R)

All reforestation plantings should be evaluated annually for vigor; pathogenic influences;
and need for thinning, weeding, pruning, and replanting. (R)

Plantings should be weeded and watered. (M)
June, July, August, and September
Stand cutting should occur during this period, but generally after July 15 to avoid conflicts

with bird breeding, in compliance with the Migratory Bird Treaty Act. (R)

Container stock awaiting use should be transplanted into larger containers so that root
growth is not impeded. (R)

Specialized safety training should be provided for stand-cutting crews. (R)

Watering should be performed as discussed in Chapter 6 of the natural resource inventory
under “Planting and Reforestation”. Routine weeding should be done to extend the interval
between waterings. (M) ;

Jreplae budget, personnel, and equipment requests for subsequent fiscal year. (A)
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October and November

All plantings less than 3 years old should be inspected for mortality and stress-related
problems. Trees should be marked in plots that are to be thinned. Planting arecas should be
cleared of all competing vegetation and woody debris that will hinder winter planting because
most areas will not be accessible to vehicles until spring. (M)

Weeding and watering should be diminished gradually and should be terminated when fall
rains begin. (M)

The areas selected for planting should be mapped, and the number of trees and a planting
sequence should be established. Trees that are not grown under contract, such as those from the
California Department of Forestry and Fire Protection, should be ordered. Trees planned for
winter thinning should be marked. San Francisco observes Arbor Day on November 1 and this
day should be used to educate the public about the Presidio's reforestation program. (A)

December

Tree planting should begin, weather permitting. Tree roots grow during the winter, so it
is important to plant as soon as possible following the onset of winter rains. Special planting
prescriptions that require scattering pregerminated seeds, planting large stock, and planting in
extremely sandy soils or windy locations should be accomplished first. Thinning of the older
stands should begin as soon as insects have become dormant. (R)

Minor pruning of the smaller trees should be performed. All woody debris should be
taken offsite or chipped onsite to prevent insect infestation later. (M)

Additional patrolling of the forest should be scheduled during the weeks before Christmas
to prevent tree theft in reforested areas. Equipment maintenance, ordering, and testing should
take place. Nursery contracts establishing tree numbers and species for the following year should
be consummated. Yearly goals should be evaluated and the next year's goals established. (A)

EQUIPMENT FOR FOREST MANAGEMENT

The following equiprnent is appropriate to use for tree removal activities.

®  Pickup trucks: The pickup truck is the primary personnel transporter, equipment
mover, and general work tool for reforestation crews. Crews should use the most
heavy duty pickup truck that a crew member can drive or one with a three-quarter-ton
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or 1-ton load capacity. Because most work will be done off-road, four-wheel drive is
necessary. Towing packages consisting of large engines, low-ratio rear ends, and
transmission coolers are useful in extending the vehicle life. Other useful options are
dump beds (pickup bed lift), utility boxes, winches, and crew cabs.

Tractors: Because front-end loaders and other tracked equipment presently used for
these purposes have damaged the soil and adjacent trees, two types of tractors should

be considered for stand cutting and reforestation: a heavy-duty skidder and a small
farm tractor.

An average mature tree weighs about 15 tons. The most desirable tractor to move
fallen trees of this size or larger is a skidder equipped with a winch. This tractor can
also be used to fell hazardous or difficult trees in sensitive areas. Crew members must
be specially trained to operate this tractor.

A small, four-wheel-drive farm tractor does not have the pulling power of a heavy-
duty skidder but, with additional Jabor, it can move trees in smaller pieces. The farm
tractor with a three-point hitch can also serve as a weed tiller for revegetation
maintenance, a stump grinder, a spray rig for watering and weed management, a
chipper for use where trailer access is limited by terrain, a ditch digger for temporary
irrigation lines, an auger for tree planting at difficult sites, and a bucket to load and
spread chips and move small pieces of wood into pickups. Although an experienced

crew member can use a tractor of this size, providing special training for the operators
would ensure greater safety.

Chippers: Two kinds of chippers are available, the flail and disk type. The flail-type
chipper, which is currently used by the Presidio staff, is highly unreliable. This type
of chipper needs constant attention, and its use for large chipping operations is
infeasible. The disk type is a slower but safer chipper that can handle branches and
tree stems of much larger diameter. Although the disk type breaks down much less
often, all chippers require frequent maintenance. Equipment quality, preventive
maintenance, operator care, availability of parts, and the presence of a back-up
chipper are the keys to a successful chipping operation.

Winch/dump truck: A specialized truck is needed to handle large tree trunks and
roots. The winch can perform many of the operations of the large tractor (noted
above). This equipment can also tow tractors, chippers, and slip-on watering tanks.

Trailer: Moving tractors, stump grinders, ditc’: wood chips, and soil to and
from work sites will require a trailer. This . -iz..id have the capability to be
lowered mechanically or hydraulically so that equipment can be driven onto it.
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Stump grinder: A stump grinder must be of high quality and receive regular
maintenance. The ideal stump grinder is a four-wheel-drive vehicle that can move on
slopes.

Chainsaws: Equipment quality and uniformity are important. All saws used by the
Presidio staff should be the same brand and model. Such product uniformity is
important for maintenance, employee safety, and training.

Climbing gear; New equipment is being put on the market regularly. Some of the
new climbing gear has the advantages of better back support for climbers, to reduce
back-related stresses, and improved safety features.

Cables and ropes: Over the years, the strength and handling characteristics of ropes
and cables have been greatly improved. Nonetheless, all ropes and cables should be
periodically replaced.

Winches and blocks: Modern equipment should be acquired for ease of bandling and
safety. Using winches, cables, and blocks for tree removal is a cost-effective but
dangerous procedure, and proper equipment is essential.

Radios: Most of the reforestation work is in off-road areas where heavy equipment

is in constant use. Mobile radios are necessary for employee safety and to coordinate
equipment use.

Safety gear: Tree cutting is one of the most dangerous occupations for forest crews.
The California Occupational Safety and Health Administration and the California
Department of Agriculture require that specific equipment be used in this activity.
Because these requirements change every year, these agencies should be contacted
regularly and safety equipment should be updated as needed.
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