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Working Paper
SUTRO HISTORIC DISTRICT ECONOMIC ANALYSIS

This working paper documents the input of Economics Research Associates (ERA) into
the Sutro Historic District Comprehensive Design Plan being prepared by the multi-
disciplinary team led by EDAW, Inc. Much of ERA’s work has already been presented
verbally in workshop settings, but is presented again here. The paper is organized into three
main sections: Existing Conditions discovered in initial research, Issues Raised during the

process, and Conclusions and Recommendations reached regarding design of the site.

EXISTING CONDITIONS

Data collected by ERA indicate that the Cliff House Complex and the surrounding
Sutro Historic District has reached a mature stage in the evolution of a visitor destination
which implies patronage is no longer growing rapidly. All indicators of visitation examined
in this report reflect a flat trend, with annual visitation in the area fluctuating between 1.0 and
L.5 million. Similarly, annual concession revenues to the Park Service have remained
relatively stable at approximately $550,000. The status quo is essentially a steady state.

The following section discusses in detail existing levels of visitation and concessionaire
revenues at the Cliff House/Sutro District. Data were gathered from interviews, NPS reports,
GGNRA accounts and the DKS Associates traffic survey. All tables are in the appendix.

Indicators of Visitation
Diversity of Visitors

The Cliff House/Sutro District has traditionally attracted a diverse array of people. It
is popular with local and foreign visitors attracted by the drama of shifting ocean scenery,
waves crashing against the rugged cliffs and ruins harkening back to more glorious days.
Visitors range from local nature-lovers who spend half a day hiking and picnicking along the
trails past the ruins, to old-timers who bring friends and relatives for traditional meat and
potatoes dinner at the Cliff House, to tourists brought by buses for quick ten-minute edge-
of-the-world experiences. Visitors are made up of people of all ages, the majority of whom



are local residents. That is, based on interviews with the Cliff House complex operator, at
least 70 percent of their year-round patrons are local residents.

Other Attractions Volumes and Trends

General visitation statistics help place Cliff House/Sutro District visitation data in
perspective. According to the study conducted by ERA of the economic impact of tourism
on San Francisco, the size of annual visitation in San Francisco is approximately 13 million
people. This total includes visitors staying in and out of the city, as well as Bay Area
residents visiting the city. Visitors from outside the Bay Area make up about 8§ million
people, including over 2.7 million people staying at San Francisco hotels. Table 1 presents
San Francisco visitation statistics. These 13 million people represent over 42 million visitor-
days.

Annual patronage recorded at the downtown Visitors Bureau Information Center is
approximately half a million people (see Table 2). Two other locations in San Francisco,
closer to the Sutro District, are presented in Table 3. The De Young Museum attracts about
500,000 patrons a year, and the Palace of the Legion of Honor attracts under 200,000. Tables
2 and 3 present visitation to these specific facilities over at least a ten year period. While the
annual number of visitors using visitor services has steadily increased due to marketing and
increased visibility, the number of visitors to museums has fluctuated according to popularity
of exhibits. The seasonal pattern in San Francisco tourism, with its peaking in July, August
and September, can be seen in Table 2.

National Park Service Statistics

Additional insight into the levels of visitation at specific attractions can be acquired
by examining public use statistics collected by the National Park Service (NPS). Despite the
fact that the NPS considers these statistics unreliable due to a number of inoperable traffic and
pedestrian counters and outdated demographic formulas, we include them here to provide
minimum parameters. The NPS statistics are useful in describing minimum levels of visitation
at specific GGNRA sites, as well as in providing information about the seasonality of

visitation.

Visitation to all NPS-GGNRA sites are presented on Table 4. Total annual visitation
during 1981 to 1985 averaged over 20 million visits. The most popular attractions were
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Aquatic Park, Ocean Beach, Land’s End and Fort Mason. Each of these sites attracted over
2 million visits per year. Six attractions along the western shore of the city are separated for
analysis purposes. Table 4 shows that in the early 1980s these six sites attracted an average
of 7.5 million visits annually, of which approximately 14 percent, or an average of over a

million visits, were made to the Cliff House area.

Estimated annual visitation to Cliff House from 1981 to October 1991 is shown on
Table 5. Fourteen percent, or the 1981-1985 percent share of the Cliff House to total
visitation to six GGNRA sites, was used to estimate 1986-1990 annual average. Cliff House
annual visitation was relatively stable at approximately one million visits during the entire ten
year period. Fiscal year 1990 was an exception. Visitation during this year reflected the
impact of the October 1989 earthquake.

The seasonality of visitation to all GGNRA sites is shown on Table 7. According to
1990 NPS statistics, visitation peaks during the summer months at approximately 1.5 million
total visits per month and ebbs during the winter season at 1.0 million total visits per month.
This trend holds true for 1991 visitation data to six GGNRA sites and the Cliff House as
presented in Table 8 and Table 9. For all GGNRA attractions, spring and summer are the
busiest time of the year.

Traffic Counts

Traffic statistics collected by DKS Associates reflect similar levels of visitation to the
Cliff House. Pedestrian traffic counts at the Cliff House entrance averaged approximately 200
people per 15 minutes during peak weekend hours and 68 people during weekday hours. ERA
translated these average figures to an annual estimate as presented on Table 11. Assuming
that the DKS data are representative of an eight-hour weekend and weekday day, total annual
Cliff House visitation would be over 1.2 million visits. This rough estimate is consistent with
NPS data, keeping in mind that the NPS data represent minimum levels of visitation.

In terms of peak day and peak hours, DKS data indicates that weekend pedestrian
traffic is three times heavier than weekday traffic. Parking utilization shown on Table 10 tells
the same story.



Concession Revenues

The CIliff House/Sutro District area is a an important source of revenues for GGNRA.
It represents one of only two GGNRA sites from which concession revenues flow to the local
agency (GGNRA) rather than to the federal general fund. From this standpoint, the provision
of quality services and facilities would not only maximize revenues to GGNRA but also
benefit the Cliff House/Sutro District in that site-generated revenues could be used to further
improve and maintain on-site services and facilities.

Five concessions are currently being operated in the Cliff House area:

The Cliff House complex - which offers three types of restaurant dining, bar and
deli;

° The Seal Rock Gift Shop which is located in the North Annex of the Cliff House
complex;

. Louis’ Restaurant;

. Musee Mecanique; and

° Giant Camera.
As presented in Table 12, GGNRA revenues from concessionaires during the last five years
remained relatively stable, except for fiscal year 1990, when the effect of the October 1989
earthquake decreased revenues by nearly $190,000. During a typical year, such as reflected

by fiscal year 1989, revenues amount to over $550,000, with the Cliff House complex
contributing 70 percent of total revenues.

ISSUES RAISED
The following economic facts and issues were originally presented by ERA to the

EDAW design team in order to stimulate discussion at the Imaging Workshop on February 18,
1992.




Visitation Issues

1. Is it desirable to attract more visitors to the Sutro Historic District?
o Marketing strategies vs. Product enhancement strategies

. Which purposes of visit should be emphasized?
- Appreciation of physical and biological site characteristics

- Sightseeing, views from the site
- Restaurant dining and drinking
- Souvenir hunting

- Physical exercise
- Sense of history
- Sense of lawlessness

2. Is it desirable to extend the average length of stay?

. Present the visitor with more information on what there is to see and do.

. Present the visitor with additional things to see and do.

° Do you want to make money from it?

Revenue and Concession Related Issues
3. There is a significant opportunity for concession revenues at this time.

° Even though improvements could be made to the existing concession facilities,
the existing concessions attract high volumes of people and high gross revenues.
The Cliff House Restaurant is one of the highest volume restaurants in San

Francisco.



4.

5.

The Sutro Historic District is one of only two areas in GGNRA where concession
revenues are kept locally. In other locations within GGNRA, NPS concession
revenue flows directly to the Federal General Fund.

All concession agreements in the Sutro Historic District are nearing the end of
their terms, or have already been converted to short term agreements (pending the
outcome of this study). Thus, there is essentially a "blank slate” for creating

concessions.

Due to pending legislation and the current national mood, the competition for

future concessions is likely to be more open and intense than ever before.

Should existing commercial uses be rejuvenated and/or expanded or contracted?

Restaurant uses
- More space for existing businesses?
- More restaurants?

Gift shops/retail
"Amusements"

- Rejuvenate existing amusements on Cliff House lower level?
- Additional amusements in the spirit of Sutro Baths?

Should other/different commercial uses be considered?

]

Overnight accommodations

Conference center

Well regulated sidewalk vendors
- Pretzels

- Hot dogs

- Coffee/espresso

- T Shirts, etc.




. Larger scale commercial recreation attractions

6. Boundary and jurisdictional issues:
° Who should own/control/regulate the sidewalk? (The City does now).
. Will lease revenues from any new facilities still flow to the GGNRA?

7. Access issues:

° If bus parking is relocated, how will people get to various locations on site? Will

it affect patronage?
° How to maintain handicapped access.

e Could shuttles or electric vehicles be operated at a profit?

CONCLUSIONS AND RECOMMENDATIONS

Most of the following recommendations were first presented at the team working
session in the EDAW offices on March 31, 1992. In some cases, additional discussion has
been added to explain or justify recommendations for this working paper.

Regarding Visitation

ERA’s analysis of all available data indicates that there is a current flow of
approximately 1.0 to 1.5 million people per year. Visitation is two to three times higher on
weekends than weekdays. Out of town visitation is higher during the summer months, and
due to the influence of weather, visitation in general is higher on sunny and warm days. Even
so, people are using the site every day, and visitation never drops to nothing, even in the dead

of winter.

There is a great diversity of people currently using the site. The Sutro district appeals
to both Bay Area residents, and to visitors (tourists) from outside the Bay Area. Highly
significant for this analysis is the diversity of motivation for people to come to the site:
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e To see the coastline and waves crashing on the edge of the continent;
e Restaurant dining and drinking;

o Picnicking;

o Sightseeing and exploring;

e To experience a sense of danger;

° Fishing; and

o Hiking/walking/biking.

It is ERA’s opinion that all of these purposes and uses of the site are legitimate. As
described in more detail below, ERA also believes that these experiences may be enhanced
through additional design and management practices by the National Park Service.

Given the purpose of visit, the origin of the user, and the mode of transportation by
which they arrive (e.g., tour bus versus private automobile), there is a resulting diversity of
time spent by visitors at the site. Length of stay in the Sutro Historic District ranges from:

o A 10 to 15-minute stopover as part of a guided bus tour of San Francisco sites;
to

° A 1 to 2-hour dining experience; and including
° Picnicking and exploring of the site for several hours.

ERA suggests that it is appropriate to provide for experiences of all of these time
durations as alternative uses of the site. Furthermore, the visitors recreational experience, and
the visitors understanding of the true natural and cultural significance of the site will be
enhanced if the visitor is provided with even more opportunities which induce him or her to
extend their length of stay. ERA’s more specific recommendations regarding facilities and
design are based upon three general recommendations for the visitor experience.

8
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1. NPS should provide more information about what already exists on the site. In
other words, the Park Service should have a more visible presence, and a more

extensive interpretation program.

2. Better access should be provided to the various features and areas of the site.
Access should begin with better usage of parking facilities and traffic flow. Once
out of their vehicles, visitors should have enhanced pathways along several
strategically chosen routes which would serve the dual purposes of making
portions of the site more attractive and accessible, as well as diverting foot traffic

out of more environmentally sensitive areas.

3. By providing better access to remote areas of the site and providing better
information about what features are available, the Park Service will effectively
be providing more things for visitors to do on the site. Enhanced interpretive
programs regarding the water works for the baths, the Sutro Heights Gardens and
parapet overlook, and other features will further add activities and destinations for
pedestrians within the historic district. ERA also believes that it would be
appropriate to add tasteful commercial amusements to portions of the site that are
in keeping with the historic use by Adolph Sutro. A current example of a
compatible use would be the Musee Mecanique in the lower level of the CIliff
House (although the potential of this amusement attraction needs to be rejuvenated
and the contemporary video arcade games are out of character).

ERA’s recommendations regarding visitation are designed to create more meaningful,
and somewhat more lengthy, visits on the part of site users, without necessarily attracting
greater visitor volumes to the site. However, as the enhanced attractiveness of the area
becomes more broadly known, it is also reasonable to expect that additional people may want
to experience the offerings of the Sutro Historic District. ERA is also of the opinion that
enhanced attraction of the site to additional visitors is in keeping with Adolph Sutro’s
historical influence on the site.

Concession Recommendations

The primary concessions in the Sutro Historic District today are food and beverage
service and souvenir shops. ERA’s analysis of the San Francisco market for these uses has
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lead us to conclude that when they are properly operated and presented, there is significant
market demand for food and beverage and gift/souvenir retail at the Sutro Historic site.
Furthermore, the current gross revenue achieved by these businesses is limited primarily by
the size of their facilities, and secondarily by the congestion in access to these facilities, and
not at all by underlying market demand. In other words, if visitors could get to and flow
through the site with greater ease, and if the shops and restaurants are even larger than they
are today, ERA would expect the gross revenues of these establishments to increase
proportionately. This is a good location for these types of services in San Francisco, and only

a very bad operator could drive the business away.

The enabling legislation for concession operations at the Sutro Historic District creates
a unique resource for the GGNRA. Because the proceeds from concession lease operations
are retained locally, the Park Service should recognize its great incentive in maintaining the
financial viability and health of these concessionaires. Again, ERA points out that the
commercial use of the site is a significant part of the Adolph Sutro legacy. Concession
operations are providing services that park users do want and need on the site. For these
reasons, ERA strongly believes that there should be no net loss of commercial square footage
during the redesign and potential redevelopment of the Sutro Historic District. On the
contrary, some increase in commercial square footage could be supported by market demand,
so long as access were maintained and congestion reduced in the new circulation design. The
resulting greater business volumes in the future could be used to offset the costs of
demolishing poor structures and redeveloping space in newer facilities (that are more
sensitively designed for the maintenance of historic values and/or environmental values of the

site).

For the same reasons, ERA would also maintain that there should be no net loss of
access to the site through redesign, which implies that the inventory of existing parking should
be maintained, if not expanded, and that there should still be space provided in the new plan

for bus visitors.

The current concessionaire mix also includes some commercial amusements in the style
of Adolph Sutro and the adjacent Playland from early in this century. These include the
Mechanical Museum and the Camera Obscura. Although these uses seem to conflict with the
natural features of the site, once one understands the history of the last 100 years in this
district, it is clear that these uses are part of the cultural importance of this area of San
Francisco. The Mechanical Museum as currently operated produces a very low revenue per
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square foot, and is essentially an under utilization of the space. If historical amusements of
this type are to remain part of the interpretive program for this park unit, they should be
relocated to a more accessible space, and presented in a more attractive manner. However,
they are likely to remain museum/educational/interpretive resources, rather than commercial
concession ventures which can support the cost of new building construction and also return

a profit to the Park Service.
Facility and Design Recommendations

ERA believes that the Sutro Historic District should be a showcase for how the
National Park Service can preserve, enhance and interpret a unique piece of the California
Coast with its stunning juxtaposition of raw pacific nature and urban development in one of
the world’s most favorite cities. ERA recommends that in order to achieve this showcase
vision, the Park Service should be willing to demolish some old structures, and build
completely new facilities as necessary. Design principles from an economic perspective
include the objectives of extending the length of stay of visitors, and providing a wider variety
of activities and recreational opportunities onsite, and communicating a deeper awareness of
the cultural and natural resources of the site. A wide variety of purposes of visit and
expenditures of time on the part of visitors should still be accommodated by the site design.

Central to ERA’s recommendations, and in concert with the team consensus at the
March 31st workshop, ERA endorses the development of a new visitor center complex at the
edge of the Merrie Way parking lot. The parking lot itself would become the most significant
inventory of car parking spaces, and would become the only place for tour buses to
load/unload (and a primary parking location for buses). Thus, the out-of-town (i.e., one-
time) visitors would have the Merrie Way parking lot and visitors center as their primary point
of contact with the site. Bay Area resident users of the site (i.e., repeat visitors) would have
the option of driving to parking spaces on the street closer to the Cliff House if their primary
motivation were a restaurant meal with its scenic overlook.

For all visitors to the site, the crucial "edge" experience of crashing waves and
California coastline could be obtained either through a stroll to the Cliff House area, as is
currently the most common practice, or by an alternative path to be enhanced or redeveloped
to connect the Merrie Way visitors center with the observation platform to the north of the
baths atop the water works and tunnel complex.
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The new visitor center, with appropriate signage and interpretation would also serve
as the access point to the path connecting parking facilities with the Sutro Heights Park and
Ocean Beach overlook. For those with more time or those seeking a longer walk, this parking
area could also serve as an alternative parking access to the Battleship Memorial, and Golden
Gate Bridge overlook and the walk along the Lands End cliff tops.

Separation of Visitor Types

In terms of more specific recommendations regarding the buildings and the concession
opportunities within them, ERA proposes a guiding concept of separating the types of visitors.
The food and beverage operations in the Cliff House complex already cater primarily to Bay
Area residents, or to visitor parties who are being hosted by Bay Area residents. This
visitation pat{em seeks meal and bar service, and tends not to require souvenirs, and involves
a stay of an hour or more. ERA suggests this use pattern should be retained and enhanced,
and that the Cliff House complex be devoted primarily to food and beverage operations.
Within the complex, there should be a variety of offerings, however, so that there are different
facilities for those with different price ranges in mind, or with different amounts of time to
spend on eating and drinking activities. Sale of souvenirs and the offering of commercial
amusements which are not a part of the dining experience should be minimized in this

complex.
Cliff House Complex

ERA understands that some demolition of parts of the complex is warranted for safety
reasons, but that certain wings on the historic Cliff House structure could be reconstructed in
keeping with the architectural character of 1909. ERA recommends that this selective
demolition and reconstruction be done so that the food and beverage complex retain
approximately 30,000 square feet of space (including kitchen and storage and receiving spaces)
when the project is complete.

New Visitor Center at Merrie Way

The more infrequent visitors, including the one-time tourists from out of town, would
be directed to the new visitors center complex at the Merrie Way parking lot under ERA’s
visitor splitting concept. Although it would be appropriate to provide some food and beverage
services as described below in this complex, the emphasis would be on the needs of a more
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diverse and often shorter term visitor. ERA recommends that the following components be

included in a new visitor center complex totalling 10,000 to 15,000 square feet:

1. NPS Visitor Center and Point of Contact. This highly visible location should
provide information about the site, as well as information on other Park Service

units and activities in the San Francisco Bay Area. Within or proximal to this
visitors center should be viewing areas, both enclosed and open, of the Sutro
Baths, Sutro Heights, Cliff House, and coastline stretching to the north. A couple
of thousand square feet of interior space is likely to be needed for these purposes.

2. Historical Museum of Urban Amusements. If the Park Service agrees to continue
to preserve and interpret the story of Playland as well as that of the Sutro Baths

and other commercial amusements developed over the last 100 years in this area,
then a space separate from the interpretive center should be provided in the
complex. This space of 2,000 to 3,000 square feet could include some of the
current assets of the Musee Mecanique, and should be designed to be a highly
active (and fun and even noisy) amusement area. If properly designed and
stocked, this interesting historical museum could also be a generator of offsetting
revenues, sufficient to attract a concessionaire to operate and maintain the
amusement attraction. Additional exhibits and amusements, such as the Giant
Camera, also could be placed on rooftop or other outdoor locations to further

expand this component of the complex.

3. National Park Store. It is becoming increasingly appropriate to have bookstores
and high quality merchandise for sale in conjunction with a National Park
interpretive facility. =~ The existing bookstore operated by the cooperating
association for GGNRA in the lower level of the current Cliff House complex is
an example. ERA believes a facility of 1,500 to 2,000 square feet should be
included in the visitors center complex.

4.  Gift Shop. In addition to the high quality image of the bookstore, ERA believes
there is also a legitimate visitor demand to be met for souvenirs of their visit to
a National Park Service site, and to the City of San Francisco itself. While it
would be preferable to avoid the "honky tonk, tee-shirt shop" image, ERA
believes a gift shop/souvenir shop of 1,000 to 2,000 square feet would be
completely consistent with the visitation pattern expected for this complex.

13



5. Food and Beverage Concession. Some provision of food and beverage onsite

would also serve the needs of visitors, and reduce the requirement of visitors to
travel down to the Cliff House complex for a simple snack or a cup of coffee.
This requirement could be met by a snack bar or a cafeteria style operation within
the visitor complex (the cafeteria at the Academy of Sciences was mentioned as
an appropriate model in the working session on March 31st). This facility should
also be operated by a concessionaire, and could be as large as 3,000 square feet
if space was available.

6. Comfort Facilities. A variety of other services will provide comfort and

convenience for visitors. Among the most important, are rest room facilities.
These should be sized and located to handle the demands of tour bus operations.

7. Auditorium/Amphitheater. As a part of the interpretive facilities, there may also
be a need for some form of amphitheater or auditorium. It is beyond ERA’s
ability to comment on whether this should be an indoor or outdoor facility, and

what the space needs of such an amenity might be.

Thus, ERA envisions a visitors center complex at the Merrie Way location which would
include a new building structure, of multiple stories probably stepping down the hillside, and
including 10,000 to 15,000 square feet of building area.

Sidewalk Management

Another design and management issue involves the sidewalk connecting the CIiff
House complex with the Merrie Way parking facility. The City of San Francisco currently
owns the sidewalk, and has management authority over regulating its uses. This has created
problems with unregulated tee shirt and souvenir vendors. Sidewalk vendors may indeed have
a role in the use of the site, and could provide additional snack food and beverages as well
as souvenir items as a convenience to the visitors. However, ERA believes the type of
merchandise and presentation of vendors should be of a relatively high quality, and that the
Park Service should have the authority to control and manage these vendors. For this reason,
ERA would recommend that the Park Service either acquire the sidewalk from the City, or
negotiate a dedication or lease agreement which gives the Park Service authority over use of
the sidewalk.

14
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Other Facilities

Two other major facilities have been suggested; a conference center, or overnight
accommodations. ERA believes there would be little synergy with other site uses and either
conference center or lodging on site. At best, such facilities might provide a little more
concession revenue potential to an operator and to the Park Service, but at worst, would bring
additional traffic and congestion to the site for purposes which are not primarily related to the
cultural or natural features of the site.
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Table 3
FINE ARTS ADMISSION REPORT, 1980-1990

De Young Museum

Annual % Revenues
Year Visitors Change Free Paid Collected
1980 356,528 - 126,454 230,074 $266,811
1981 680,550 91% 156,914 523,636 $695,351 )
1982 507,374 -25% 162,873 344,501 $487,949 |
1983 673,041 33% 194,889 478,152 $814,552
1984 602,874 -10% 98,222 504,652 $869,042
1985 247,642 -59% 64,443 183,199 $410,671
1986 637,577 157% 173,464 464,113 $1,210,009
1987 362,238 -43% 147,523 214,715 $703,375
1988 413,056 14% 215,398 197,658 $723,868 .
1989 305,072 -26% 140,427 164,645 $602,583 i
1990 401,382 32% 192,688 208,694 $763,113
Annual Avg. 471,576 152,118 319,458 $686,120
Palace of Legion of Honor I
Annual % Revenues
Year Visitors Change Free Paid Collected
1980 194,239 -- 77,675 116,564 $130,750 !
1981 303,083 56% 84,910 218,173 $294,880
1982 177,239 -42% 64,730 112,509 $182,593
1983 186,374 5% 78,967 107,407 $170,947
1984 131,810 -29% 56,440 75,370 $116,854
1985 147,601 12% 69,448 78,153 $171,600
1986 159,934 8% 69,705 90,229 $240,549 1
1987 170,699 7% 83,518 87,181 $278,696
1988 159,359 7% 83,169 76,190 $283,067
1989 163,865 3% 71,820 92,045 $340,849
1990 160,481 2% 67,090 93,391 $348,299
Annual Avg. 177,699 73,407 104,292 $232,644

Source: The Fine Arts Museum of San Francisco; Economics Research Associates
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NATIONAL PARK SERVICE ANNUAL PUBLIC USE REPORT, JANUARY TO DECEMBER 1990

To all GGNRA Sites
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VISITATION @ CLIFF HOUSE, 1991

ESTIMATED VISITATION TO CLIFF HOUSE AREA

JANUARY TO DECEMBER, 1991 *
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Economics Research Associates

.
bl

1,029,189

TOTAL

purposes, we estimated that visitation during these months approximates

the general trend shown on Table 7.
Source: Golden Gate National Rccreatibn Area, National Park Service

* Data are not available for November and December. For analysis
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EXECUTIVE SUMMARY

The Sutro Historic District, located in the Richmond District of San Francisco, is primarily a
tourist destination. Traffic and circulation throughout the area is controlled by the large number
of pedestrians, tour buses and limited access to the area. The only major roadways that lead into
the area are Geary Boulevard and Great Highway. While the intersections and parking lot
entrances technically operate at acceptable levels, there are several other aspects of the overall
circulation picture. The report describes the measurable aspects of transportation in the project
area in addition to providing insight to the other circulation elements.

Pedestrians face safety hazards at several locations. The most noticeable is when people cross
Point Lobos Avenue, in the crosswalk, from the parking lot to the sidewalk on the north side of
the road. The sharp curve and limited sight distance for vehicles coming up the hill from Great
Highway to Point Lobos Avenue makes it difficult to see people crossing the street. The other
area where pedestrian safety is a concern is the Sutro Baths area. Many of the walkways and
pathways do not have handrails, are not paved, are steep and are often slippery. Because of these
factors and the limited lighting after dark, many accidents occur, particularly when there is no park
officer patrolling the area.

Cars and buses usually try to park as close to the CIliff House as possible. Because of this, buses
will often stack up on weekends waiting for a bus parking space. People then get off the bus, take
pictures and often get on the bus again within a few minutes. This leads to both buses and people
congregating one small area next to the Cliff House. Cars will often continue past the Cliff House
in search of a close parking space, and then make a U-turn in the middle of the street and circle
back. This circulation pattern leads to vehicles coming up the hill on Great Highway facing not
only pedestrian conflicts but vehicles making U-turns as well.
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1. Setting

BACKGROUND

The Sutro Historic District is located in the Richmond of San Francisco, north of Golden Gate
Park and west of the Presidio. It is bounded by the Pacific Ocean to the north and west, Balboa
Street to the south, and 48th Avenue and El Camino del Mar to the east. Access to the project
area is provided by several major arterials, including Great Highway to the south and Balboa
Street and Geary Boulevard to the east.

REGIONAL ACCESS

Primary access is provided via US 101 and Interstate 280 (I-280). Figure 1 shows the Sutro
Historic District and its proximity to the regional roadway network. The nearest access to US 101
from the Sutro Historic District is the Doyle Drive/State Route (SR) 1 interchange for traffic to
and from the north, located approximately three and one-half miles northeast of the project area.
For traffic to and from the south, the nearest access to US 101 is the Fell Street and Gough Street
interchange, located about four and one-half mile east of the project area.

US 101 is a north-south eight-lane freeway which is discontinuous in the City of San Francisco.
Van Ness Avenue and Lombard Street carry US 101 through traffic between the Fell Street and
Doyle Drive interchanges.

Additional freeway access is provided by I-280, which runs between San Francisco and San Jose,
generally along the western Peninsula. Vehicles using I-280 access the freeway via SR 1 and join
I-280 at the SR1/Alemany Boulevard interchange, located five miles south of the project vicinity.
Because 1-280 is typically less congested than US 101, vehicles from western San Francisco areas
will often use it for all or part of their Peninsula trips.

State Route 1, which generally runs north-south along the coast, also provides regional access.
Because it is typically a two-lane highway with steep grades and sharp curves, SR 1 is not used by
trucks and other vehicles that desire the shortest travel time.

LOCAL ACCESS

Local access to the Sutro Historic District is provided via Great Highway and Geary Boulevard,
two major arterials. Collector roadways including Balboa Street, Cabrillo Street and Fulton Street
provide access from the east and connect to Great Highway south of the project area. The local
roadways in the area, commonly referred to as "the avenues," connect the collector roadways to
one another and to Geary Boulevard.
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Great Highway is a four-lane arterial roadway that runs north-south between Skyline Boulevard
and Point Lobos Avenue. It is the only major access roadway to the Sutro Historic District from
the south. The posted speed limit on Great Highway is 30 miles per hour (mph), and on the curve
where it joins Point Lobos Avenue it is 20 mph.

Geary Boulevard is a four-lane arterial roadway extending east-west from Market Street in
downtown San Francisco to Point Lobos Avenue. Point Lobos Avenue is the only access roadway
from the east leading into the project area, and also provides access points to the off-street
parking areas. The speed limit on Geary Boulevard is 25 mph.

Balboa Street, Cabrillo Street and Fulton Street are four-lane collector roadways. Each of these
streets run east-west, connecting downtown San Francisco to the Sunset District, terminating at
Great Highway. The speed limits on these roadways is 25 mph.

Because of the topography of Sutro Heights Park, no local streets provide access directly into the
area. The collector roadways noted above connect to the two arterial roadways (Geary
Boulevard/Point Lobos Avenue and Great Highway), which are the only connections to the area.
The local roadways (i.e., 48th Avenue) run north-south, connecting collector roadways.

ON AND OFF-STREET PARKING

Both on and off-street parking was surveyed during two separate periods, once on a weekday
afternoon and once during a midday weekend period. Figure 2 shows the location of both on-
street and off-street parking in the area. Of the 240 on-street parking spaces surveyed, an average
of 168 spaces (70 percent) were occupied during the weekend survey and 82 (34 percent) were
occupied during weekday afternoon survey. For the 342 off-street parking spaces, the average
occupancy was 226 spaces (66 percent) during the weekend survey, but only 58 spaces (17 percent)
during the weekday afternoon survey. Summary tables of the parking utilization surveys are
included in the appendix.

When examining the parking utilization in the Sutro Historic District, it is important to consider
that this is a tourist destination with a relatively quick turnover rate. The surveys were conducted
in January 1992, whereas peak tourist activity typically occurs in the spring and summer months.
No adjustments were made to the parking utilization rates as prior spring and summer parking
data is not available for comparison. Also, parking locations closer to the Cliff House are

generally occupied more frequently than others.

The highest on-street parking utilization occurs on El Camino del Mar and 48th Avenue. Point
Lobos Avenue and Great Highway have a slightly lower parking occupancy rate. This holds true
during both weekday and weekend conditions but is particularly noticeable on weekends. The
turnover factor and the parking restrictions for the marked stalls are probably the reasons for this
occurrence; visitors who wish to spend more than a few minutes in the area are willing to park
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slightly further away. Most of the stalls are restricted to two-hour parking between 7:00 AM. and
6:00 P.M. Also, El Camino del Mar leads to the USS San Francisco memorial, additional
sightseeing locations and an entrance to Fort Miley.

There are three off-street parking locations (see Figure 2). On weekdays, the lot at the El
Camino del Mar cul-de-sac had an average 33 percent occupancy rate, which is the highest of the
three lots. However, this only amounts to 16 spaces of 48 marked spaces and 2 spaces of 35
unmarked spaces being filled. The Merrie Way parking lot averaged 14 percent utilization and
the lot across the street from Merrie Way had 24 percent occupancy.

On weekends, the lot off of Point Lobos Avenue across the street from Merrie Way was 92
percent occupied. The other two lots were each 67 percent full on average. One reason for the
Point Lobos parking lot nearing capacity rather than the Merrie Way parking lot is related to the
traffic circulation patterns. Many vehicles come west on Point Lobos Avenue, look for on-street
parking, don’t find it near the CIiff house and don’t want to venture too far down the hill on
Great Highway. They then turn around and look again, and eventually wind up in the Point
Lobos parking lot now on their right. The Merrie Way parking lot is slightly further up the hill
from this lot and requires a left hand turn across the traffic stream.

PEDESTRIAN ACTIVITY AND SIDEWALKS

Pedestrian activity in the area is oriented towards the Cliff House and adjacent buildings.
Pedestrian counts were taken at four locations on both a weekday afternoon and on a weekend
midday. The appendix includes a summary table of the pedestrian surveys.

The pedestrian activity was about three times greater during the weekend survey than on the
weekday afternoon survey. The highest concentration of pedestrians was recorded during the
weekend survey at the Cliff house entrance, where on average there were just over 200 people
every fifteen minutes. A little over 150 people every fifteen minutes were counted on the
sidewalk just west of the Merrie Way parking lot. During both the weekday and weekend surveys,
the number of pedestrians walking uphill and downhill was balanced during each fifteen period.

C:

Twenty foot sidewalks currently exist along the north side of Point Lobos Avenue. Twelve foot
sidewalks exist along the west side of Great Highway, between the Cliff House and Balboa Street.
A 25 foot crosswalk across Point Lobos Avenue connects the parking lot on the south side of
Point Lobos Avenue to the 20 foot sidewalk. However, as no other form of traffic control exists
at this location, pedestrians often must use caution in this crosswalk; the nearby curve joining
Great Highway and Point Lobos Avenue is steep and has a limited sight distance for eastbound
vehicles.
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TRANSIT SERVICE

Transit service in the project vicinity is provided by buses run by the San Francisco Municipal
Railway (Muni). The 18-46th Avenue, the 31-Balboa and the 38-Geary are the primary routes
serving the area.

The 18-46th Avenue route runs between the Palace of the Legion of Honor and Stonestown,
serving the Richmond and Sunset Districts of San Francisco. It runs through the Sutro Historic
District along Point Lobos Avenue and Great Highway. Buses run at 15 minute headways during
peak periods and 20 minute headways during the rest of the day. On weekends the -18-46th
Avenue runs at 20 minute headways. No late night service is provided on this route.

The 31-Balboa Street route runs between the Ferry Building in downtown San Francisco and the
Sutro Historic District. It runs adjacent to the Sutro Historic District along Balboa Street. Buses
run at 15 minute headways during peak periods and 20 minute headways during the rest of the
day, and on weekends the 31-Balboa runs at 20 minute headways. The 31-Balboa has no late
night service.

The 38-Geary and 38L-Geary connect the Sutro Historic District to the Transbay Terminal in
downtown San Francisco. Bus service operates 24 hours a day, every day. Buses run at half-hour
headways overnight, fifteen minute headways during the day and 5 to 10 minute headways during
peak periods. On weekends, buses average ten minute headways, with buses terminating at either
Fort Miley Hospital, 48th Avenue at Point Lobos Avenue, or La Playa at Cabrillo Street.

The only planned change to transit service in the area is a bus turnaround facility near the
northeast corner of Cabrillo Street and La Playa, where the 31-Balboa terminates. The
turnaround facility would be built pending the outcome of a lawsuit filed by MUNI against the
now-bankrupt previous developer of the Ocean Beach Housing Development. The turnaround
would allow improvements in air and noise quality in the area, as buses would queue off-street.
However, even if the turnaround is not built, MUNI is planning to convert the existing 31-Balboa
line from diesel to electric buses, which would also result in an improvement in air and noise
quality in the area.!
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2. Transportation Impacts

On weekdays, the traffic P.M. peak hour would be one hour between 4:00 and 6:00 P.M. This
represents the time period when tourist and adjacent street traffic peaks. For weekends, the peak
hour would be one hour between 11:30 AM. and 1:30 P.M. for the purposes of this report, four
intersections were analyzed during both weekday and weekend conditions:

 Balboa Street/Great Highway

¢ Point Lobos Avenue/Point Lobos Avenue Parking Lot Entrance
 Point Lobos Avenue/Merrie Way Parking Lot Entrance

» Point Lobos Avenue/48th Avenue/El Camino del Mar

Of these, only the intersection of Point Lobos Avenue and 48th Avenue/El Camino del Mar is
signalized. The two parking lot entrances were analyzed as three-legged unsignalized intersections,
as they essentially operate as such. The Balboa Street and Great Highway intersection was -
analyzed as a four-way unsignalized intersection, with the eastbound leg coming from the parking
area west of Great Highway. ‘

Turning movement counts at each study area intersection were conducted in January 1992 on a
weekday afternoon and on a Saturday midday peak period. Because these counts were conducted
in January, and tourist season peaks in the spring and summer months, the traffic volumes were
increased by 20 percent to account for seasonal differences.? The 20 percent figure is consistent
with previous traffic studies in the Sutro Historic District area. Increasing the traffic volumes
represents a worst case condition (peak tourist season) for traffic analysis. Traffic levels of service
and intersection operation improves as the volume of tourist traffic decreases during winter
months.

Currently, (after the seasonal adjustment) all of the study area intersections operate at acceptable
levels of service on both weekdays and weekends. Table 1 summarizes the LOS for each
intersection. The intersection of 48th Avenue/El Camino del Mar and Point Lobos Avenue
operates at LOS A during both weekday and weekend conditions. The minor street left turn
movements from the parking lots onto the arterial roadways operate at LOS E (or LOS F on
weekends), but overall the intersections function acceptably. The minor street left turn movement
on the major roadway will typically operate at a lower LOS than other movements at an
unsignalized intersection, but generally affects a small percentage of the intersection traffic.
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Table 1
Intersection Capacity Analysis!

----------- 1992 Existing -----------

Weekday Weekend
Intersection LOS LOS
Great Highway and Balboa Street A/E? B/F
Point Lobos Avenue and Point Lobos Parking Lot A/D B/F
Point Lobos Avenue and Merrie Way Parking Lot A/D AF
Point Lobos Avenue and 48th Avenue/El Camino del Mar  0.41 A3 0.47 A

Based on January 1992 counts increased by 20 percent to represent summer conditions.

2Unsignalized intersection levels of service reflect the capacity of left-turning movements from the major street onto the
minor street (the first letter), and from the minor street onto the major street (the second letter). It is based on the excess
capacity available to make the indicated movement. '

3Shows volume-.0-capacity ratio and corresponding level of service for signalized intersections.

Source: DKS Associates

Analysis Methodology

The traffic level of service for the signalized intersection was analyzed using the methods
outlined in Transportation Research Board Circular 2123 Level of service (LOS) 1s a common
measure of traffic service that uses letters A through F to indicate the amount of congestion
and delay. The level of service concept was developed to correlate numerical traffic volumes

to subjective descriptions of traffic performance at intersections, which are the controlling
bottlenecks of traffic flow. LOS A indicates free flow conditions, while LOS B and C signify
stable conditions with acceptable delays. LOS D is typically considered acceptable for peak hour
periods in urban areas, with average delays in the range of 25-40 seconds. LOS E is
approaching capacity and LOS F represents conditions at or above capacity, with average delays
over 60 seconds. The appendix includes the detailed calculation sheets for both signalized and
unsignalized intersection LOS analysis, and tables providing definitions for levels of service for
signalized and unsignalized intersections.

Signalized intersection levels of service are determined by volume-to-capacity (V/C) ratios, which

in turn indicate the volume of “critical” traffic (e.g. conflicting movements compared to the
theoretical capacity).* Existing V/C ratios cannot theoretically be greater than 1.00 because this

8
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implies that the volume exceeds the capacity, which is not possible. For the analysis of future
conditions, however, a V/C ratio greater than 1.00 should be interpreted as an indication of the
relation between traffic demand and capacity rather than the actual volume served by this
intersection.

Traffic levels of service for the unsignalized intersections were evaluated using the methodology
outlined in the 1985 Highway Capacity Manual® At unsignalized intersections each traffic
movement that must yield to another movement is evaluated separately and assigned a level of
service. The level of service is based on the relative ability of turning traffic to find adequate gaps
in conflicting traffic flows. The Highway Capacity Manual methodology results in a separate LOS
for turns for individual movements, unlike the planning method of Circular 212 used for signalized
intersections, which produces a single LOS for the entire intersection.

Signal Warrant Analysis

Unsignalized intersections that are congested for parts of the day are often considered candidates
for a traffic signal. The Caltrans’ Traffic Manual specifies requirements, or warrants that should
be met before a traffic signal should be considered for installation.® Each of the unsignalized
intersections analyzed in this report were tested for a peak-hour signal warrant. The peak hour
warrant is intended for application where traffic conditions are such that for one hour of the day
minor street traffic suffers undue delay in entering or crossing the major street.

None of the unsignalized intersections currently satisfy a peak hour warrant, either on weekdays
or weckends. While other factors, such as pedestrian safety, accident history and sight distance
are used when determining the need for traffic signals, the peak hour warrant is a good benchmark
that conditions exist requiring further evaluation.

Potential Changes in Sutro Area Traffic

The development of the remaining parcel of the Ocean Beach Housing Development, known as
Parcel 4, would increase traffic volumes in the project vicinity. According to the most recent
Ocean Beach traffic study, the housing project would add approximately 25 P.M. peak hour trips
onto Point Lobos Avenue, 35 P.M. peak hour trips onto Great Highway and 35 P.M. peak hour
trips onto Balboa Street.” The additional traffic would result in little change to area traffic
conditions. However, the impact to parking and pedestrian safety would have to be further
evaluated. Also, the addition of driveways to access the Parcel 4 site would have to be reviewed

with respect to traffic on Balboa Street.
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Endnotes

1. DKS Associates, Revised Ocean Beach Parcel Number 4 Traffic Study, letter report to
Barbara Sahm, City of San Francisco Department of City Planning, May 22, 1991.

2. DKS Associates, Revised Ocean Beach Parcel Number 4 Traffic Study, letter report to
Barbara Sahm, City of San Francisco Department of City Planning, May 22, 1991. The 20
percent seasonal difference in traffic is based on counts conducted by the City during the
summer of 1989 and counts conducted by Taldan Investment Company during the winter
of 1990 at the same roadway locations.

3. Transportation Research Board, Circular 212, 1980.

4.  Transportation Research Board, Circular 212, 1980.

5. Transportation Research Board, Special Report 209 Highway Capacity Manual, Chapter 10,
1985.

6.  Caltrans, Traffic Manual, Chapter 9, 1990.

7. DKS Associates, Revised Ocean Beach Parcel Number 4 Traffic Study, letter report to

Barbara Sahm, City of San Francisco Department of City Planning, May 22, 1991.
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Table 2

Level of Service Definitions
Signalized Intersections

Vehicle Volume to
Level of Delay Capacity
Service (secs.) Ratio Description

A <3.00 0.00-0.59 Free Flow/Insignificant Delays: No approach phase is
fully utilized by traffic and no vehicle waits longer than
one red indication.

B 5.1-15.0 0.60-0.69 Stable Operation/Minimal Delays: An occasional
approach phase is fully utilized. Many drivers begin to
feel somewhat restricted within platoons of vehicles.

C 15.1-25.0 0.70-0.79 Stable Operation/Acceptable Delays: Major approach
phases fully utilized. Most drivers feel somewhat
restricted.

D 25.1-40.0 0.80-0.89 Approaching Unstable/Tolerable Delays: Drivers may
have to wait through more than one red signal
indication. Queues may develop but dissipate rapidly,
without excessive delays.

E 40.1-60.0 0.90-0.99 Unstable Operation/Significant Delays: Volumes at or
near capacity. Vehicles may wait though several signal
cycles. Long queues form upstream from intersection.

F >60.0 N/A Forced Flow/Excessive Delays: Represents jammed

conditions. Intersection operates below capacity with
low volumes. Queues may block upstream intersections.

Source: Highway Capacity Manual, Transportation Research Board, Special Report No.209, Washington D.C., 1985.

P91260-01.tbl/A




Table 3
Level of Service Definitions
Unsignalized Intersections

Reserve Capacity

other traffic movements in the intersection

Level of Service Expected Delay (Vehicles/Hour)
A Little or no delay >400
B Short traffic delay 300-399
C Average traffic delays 200-299
D Long traffic delays 100-199
E Very long traffic delays 0-99
F Extreme delays potentially affecting <0

Source:  Highway Capacity Manual, Special Report 20y, Transportation Research Board Washington, D.C., 1985.
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1.0 WETLANDS COMPONENT

1.1 INTRODUCTION

Wetlands are transitional habitats between upland terrestrial areas and deeper aquatic habitats
such as rivers and lakes (Cowardin et al. 1979). Swamps, marshes, bogs, fens and estuaries are
all defined as wetlands, as are seasonally-saturated or inundated areas. Wetlands create habitat
for a variety of waterfowl, fish, and other birds and wildlife, and provide flood storage, erosion
control, ground water discharge and recharge, and pollution and sediment attenuation. Wetlands
also offer open space and recreational opportunities.

In 1987, the U.S. Army Corps of Engineers developed a Wetland Delineation Manual (Manual)
to specify the procedures for identifying and delineating wetlands and to establish the indicators
and criteria necessary to make a positive wetland determination. The Manual identifies wetlands
based on the presence of three diagnostic environmental characteristics: hydrophytic (wetland)
vegetation, hydric (wetland) soils, and wetland hydrology (Environmental Laboratory 1987).
Evidence of a minimum of one positive indicator from each of these parameters is generally
required to make a positive wetland determination. The Manual defines hydrophytic vegetation
as macrophytic plant life found in areas where the frequency and duration of inundation or soil
saturation is sufficient to exclude those species not typically adapted for life in saturated soil
conditions. The vegetation criterion is satisfied if greater than fifty percent of the dominant
plant species have an indicator status of facultative (FAC), facultative wetland (FACW), or
obligate (OBL). The indicator status of a species corresponds to the estimated probability of that
species occurring in wetlands versus non wetlands and is assigned on a regional level (Reed
1988). Hydric soils are soils that are "saturated, flooded, or ponded long enough to develop
anaerobic conditions in the upper part" (U.S.D.A. Soil Conservation Service 1987). Soil colors
are typically used in the field as evidence of hydric soils. Soil profiles are compared to
standardized Munsell Soil Color Charts (Kollmorgen Corporation 1975) to determine soil matrix
color and the color of any mottles present. Hydric soils are typically distinguished by the
presence of a soil matrix with a low chroma color and the presence of bright mottles. Wetland
hydrology is defined as permanent or periodic inundation or soil saturation to the surface at some
time during the growing season. Hydrology is observed in the field directly as inundation or
soil saturation or by the presence of hydrologic indicators including drift lines, water marks,
surface scouring, and changes in vegetation.

1.2 METHODS
1.2.1 Preliminary Data Sources

Wetlands were preliminarily identified by reviewing the National Wetlands Inventory (NWI) map
of the project site (U.S. Fish and Wildlife Service 1985), the Soil Survey of San Mateo County,
Eastern Part, and San Francisco County, California (U.S5.D.A. Soil Conservation Service 1991),
and a site analysis of the Sutro Bath ruins prepared by Insley (1988). The NWI categorizes
wetlands based on the classification scheme developed by Cowardin et al. (1979). This scheme
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divides wetlands into four systems: palustrine (vegetated freshwater), riverine (rivers and
streams), lacustrine (lakes and deep water ponds), and estuarine (estuaries). Systems may be
further categorized by habitat, substrate, vegetation, water regime, water chemistry, soils, and
modifiers such as draining, excavating, or impoundment. The Soil Conservation Service maps
the distribution of soils on a county-wide basis and publishes soil descriptions and maps in a Soil
Survey. Soil Surveys are used to identify different soil types within the project site, determine
their distribution, and determine the potential presence of hydric (wetland) soils.

1.2.2 Field Investigations

BioSystems Analysis, Inc. (BioSystems) conducted a Routine Onsite Determination of wetlands.
on the 70-acre Sutro Historic District site on 29 January and 6 February 1992. In conjunction
with the delineation, we performed a functional analysis of wetland resources and recommended
measures to restore and enhance wetland habitat. Wetlands were identified and delineated based
on the presence of the three diagnostic environmental characteristics: hydrophytic vegetation,
hydric soils, and wetland hydrology. A Routine Onsite Data Form was prepared for each
sampling station (Figure 1; see Appendix A for forms). Paired samples were taken at each
station in wetland and adjacent upland areas. Two additional sample points were established in
areas identified as potential sites of a historic spring (see Appendix A, forms SHD-1 and SHD-
2). Soil borings were taken to a minimum depth of 18 inches.

Adamus et al. (1987) define wetland functions as the physical, chemical, and biological
characteristics of a wetland, while values are the attributes that make a wetland beneficial to
society. A qualitative assessment of wetland function and value was performed in the field based
on prior knowledge of freshwater wetland systems and professional opinion of the functions and
values of site wetlands. Recommendations for enhancing wetland functions and values were
based on this assessment.

1.3 RESULTS
1.3.1 Preliminary Data Sources

The NWI identifies two wetland areas within the project site: the remnant baths and aquarium
structure and a wetland fringing a portion of the baths. The remanent baths, now a large pool,
and the relic aquarium structure are categorized as palustrine unconsolidated bottom,
permanently flooded, diked/impounded (PUBHh) wetlands and the wetland fringing the large
pool is categorized as a palustrine emergent, temporarily flooded, diked/impounded (PEMAh).
In a site analysis of the Sutro Baths ruins, Insley (1988) roughly defined wetland boundaries and
reported the occurrence of 24 plant species.

Two soil types are mapped within the project site by the San Mateo/San Francisco County Soil
Conservation Service (1991): the Sirdrak series and the Rock-Outcrop-Orthents Complex. There
are no hydric soils mapped within the project site. Project site soils are described in more detail
below. '
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Sirdrak Series

The Sirdrak series consists of coastal dune sands that are very deep and somewhat excessively
drained. Sirdrak sand, 5 to 50 percent slopes comprises most of the project site. In a
representative profile, the surface layer, from O to 9 inches, is a very dark grayish brown (10
YR 4/3) sand with many very fine roots. The subsoil from 9 to 17 inches is a very dark grayish
brown sand with few fine roots. From 17 to 28 inches, the subsoil is a dark yellowish brown
(10 YR 4/4) sand. Sirdrak sands are highly erodible and subject to soil blowing.

Rock-Outcrop-Orthents Complex

The Rock-Outcrop-Orthents Complex is an even mixture of rock outcrops and orthents found
on steep cliff faces and bluffs along the Pacific Coast. These areas typically separate beaches
and ocean from more inland coastal terraces and mountainous uplands. Rock outcrops are
exposures of sandstone, shale, and basic igneous rock and comprise 45 percent of this complex.
The Orthents component is a conglomeration of mixed alluvium, loamy shallow soils, and
pockets of windblown sand. It also comprises 45 percent of the complex. The remaining 10
percent of this complex consists of small areas of Miramar, Scarper, and Sirdrak soils, typic
argiustolls, and urban land. The Rock-Outcrop-Orthents Complex is mapped primarily along
steep rocky escarpments within the project site.

1.3.2 Field Investigations

One of the unique natural features of the Sutro Historic District site is the presence of a number
of freshwater seeps in the area once occupied by Sutro Baths (Figure 1). Seeps are areas of
groundwater discharge and typically contain permanently moist or wet soils and wetland plants
such as rushes and sedges (Holland 1986). Seeps on the Sutro Baths site were once used to
supply freshwater to one of the baths. Today, seep areas support a number of wetlands that
have become established among the ruins. Four marshes (A,B,C, and D,) were identified and
delineated within the Sutro Baths site, an 8.5 acre cove between the Cliff House and Lands End
(Figure 1). Three of the marshes (A,B, and C) occur along a seep that originates in the
southeastern portion of the ruins. The fourth marsh (D) is supported by a small 1solated seep
situated in the hillside to the south. Three additional seeps flow into C near the base of the
slope (Figure 1). No wetlands were found on the Lands End, Sutro Heights, or Sutro Meadows
portions of the site. No wetlands were found at sampling points 1 and 2 (Figure 1) in the
vicinity of what may have been a historic spring.

The configuration and persistence of marshes on the Sutro Baths site 1s the result of both natural
and man-made features. Marshes A and B are situated in depressions bounded by steep hillsides
on their eastern and southern edges, more gently rising topography to the north, and by roads
or paths to the west (Figure 1). Water is channeled from A to B through a drainpipe, emerging
from the hillside below through two concrete culvert-like structures. From B, water flows along
the surface in a narrow channel. The channel cascades through an opening in the bluff which
was once the site of the grand stairway. At the base of the slope, the channel becomes more
diffuse, forming a marsh (C) that fringes the relic walls of the bathhouse. This marsh also is
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fed by several other seeps (Figure 1) that originate in the hilisides above. The continual supply
of water from these seeps appears to be critical in sustaining C, as wetland vegetation persists
only a short distance from seep outflows. The channel meanders through marsh C before finally
reaching the remnant baths where it mixes with seawater to form a large brackish pool. Marsh
D is a small isolated marsh fed by a seep that origihates in the hillside above marsh A.

Each marsh supports a distinct complement of native and exotic plant species. Marsh A is a
small, emergent marsh bordered along its northeastern edge by a stand of willow (Salix sp.).
The emergent portion of the marsh supports herbaceous species including cattail (Typha sp.),
rush (Juncus sp. and Scirpus sp.), monkey flower (Mimulus gurratus), watercress (Rorippa
nasturtium-aquatica), rabbitfoot grass (Polypogon monspeliensis), curly dock (Rumex crispus),
and horsetail (Equisetum arvense). This portion was inundated with about 1 to 2 inches of water
during our surveys. The willow stand is situated on a small rise that is inundated only under
extreme conditions (i.e., winter storms). A soil boring in this portion of the wetland (Figure
1) revealed soil colors indicative of hydric soils (i.e., low chroma matrix; Appendix A) and a
water table less than 6 inches deep. Understory in this portion of the wetland is sparse and
includes rush, horsetail, and blackberry (Rubus sp.).

Marsh B is a larger, emergent marsh overgrown with invasive species such as nasturtium
(Tropaeolum majus) and calla lily (Zanredeschia aethiopica). Marsh B also supports rush,
umbrella sedge (Cyperus sp.), monkey flower, horsetail, plantain (Plantago sp.), curly dock, and
water-cress. Portions of marsh B were inundated at the time of the survey and we observed
water flowing from both culverts into the marsh. Soil borings taken in three separate locations
in marsh B (Figure 1) produced profiles indicative of hydric soils (Appendix A). The narrow
portion of the seep connecting marshes B and C is dominated by watercress. Monkey flower
and brass buttons (Cotula coronipifolia) are also present.

The upper portion of marsh C is dominated by rushes and silverweed (Porentilla egedii var.
grandis). The lower portion of the marsh bordering the pool supports a few species more
tolerant of saline conditions including salt grass (Distichlis spicata), brass buttons and
silverweed, although watercress and monkey flower dominate at the confluence of the seep and
the pool where salinities are reduced by freshwater. Two soil borings taken in this marsh
(Figure 1) revealed saturation and colors indicative of hydric soils (Appendix A). Marsh D is
dominated by calla lily and nasturtium. A soil boring in this marsh (Figure 1) revealed soil
saturation and soils of low chroma matrix with mottling (Appendix A).

1.3.3 Wetland Functions and Values

Wetlands within the Sutro Baths site provide several valuable functions. Wetlands along seeps
may improve water quality by filtering out nutrients and chemical and organic wastes and by
reducing sediment loads to surrounding coastal waters. Seeps also provide a source of
freshwater to wildlife inhabiting the park. Insley (1988) observed an abundance of migratory
songbirds in seep areas and waterfow] are prevalent in the brackish pool.
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Insley (1988) noted the value of the Sutro Baths site as an educational resource because of its
high exposure to public view. The site offers an excellent opportunity to educate the public
about-the function and values of wetland because wetland areas can be seen from existing roads
and trails. Park users could have a first hand look at wetland systems, their ecology, and
functions.

1.4 RECOMMENDATIONS

Wetlands within the Sutro Baths site, degraded by decades of human manipulation and use, need
enhancement or restoration. Insley (1988) noted that "water is the most significant element on
the site.” Therefore, the following recommendations are proposed to enhance, restore, and
preserve wetland resources on site, while increasing public awareness and education of the
importance of wetlands.

1) Access into marsh areas should be restricted. Presently there are no barriers to keep park
users out of marsh areas. Uncontrolled access results in trampling of marsh vegetation,
illegal harvesting of wetland plants, and deposition of litter. To protect marsh areas, fences
or other physical barriers should be erected along roads and trails to deter users from entering
marsh areas.

2) Seep channels should be protected. A wooden footbridge should span the seep channel
where it crosses existing trails to prevent bank erosion and trampling of seep vegetation. The
portion of the seep draining Marsh B is particularly vulnerable to erosion from foot traffic.
Another portion of the seep susceptible to erosion from site use is that portion flowing from
Marsh C to the bath ruins.

3) Invasive plant species should be removed from wetland areas. Several exotic species inhabit
the wetlands on site. Removing these invasive plants and replanting with native marsh
species would significantly enhance wetland resources.

4) The pool edge should be enhanced for waterfowl. The pool could be enhanced for
waterfow! by planting native wetland species that provide food and cover.

5) A comprehensive list of site flora should be compiled. Plant species identified in this report
do not represent an inclusive list of all plant species on the site. Such a list is essential for
resource management planning and would facilitate the identification and removal of exotic
species.

6) Interpretive signs should be placed near wetland areas. Interpretive signs placed near
wetland areas would provide an excellent tool for educating the public on the importance of
wetlands.  Signs could also identify wetland functions and values and detail wetland
restoration efforts to remove exotics and replant with native wetland vegetation.
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2.0 WILDLIFE COMPONENT

2.1 INTRODUCTION

BioSystems Analysis, Inc. (BioSystems), conducted a wildlife resource evaluation of the Sutro
Historic District, which contains the ruins of the Sutro Baths, Lands End, and Sutro Heights
Park. The objective of our study was to determine significant wildlife features, sensitive wildlife
areas, and opportunities for wildlife habitat enhancement. This report summarizes site visits and
existing data on the wildlife in the project area and provides baseline information on wildlife
resources for program-level planning.

2.2 METHODS
2.2.1 Literature Review

BioSystems conducted a search of the California Natural Diversity Database (CNDDB) to
determine the potential for special-status species to occur in the project area. Special-status
species include species listed as threatened or endangered by the U.S. Fish and Wildlife Service
(USFWS) or the California Department of Fish and Game (CDFQG), candidates for federal
listing, and California species of special concern. In addition, we used the Wildlife-Habitat
Relationships (WHR) database system to generate a list of vertebrate wildlife species that may
occur on the project site. We reviewed National Park Service (NPS) documents pertaining to
wildlife resources in the Golden Gate National Recreation Area (GGNRA), as well as other
reports and documents.

2.2.2 Interviews and Site Visits

We conducted site visits on 17 January, 4 and 6 February, and 3 March 1992, The site visits
were general habitat assessments. Wildlife field surveys were beyond the scope of this project,
but we kept a list of wildlife species observed on site visits. We contacted local species experts
to determine the biological significance of the project area to wildlife. Contacts included Allen
Fish of the Golden Gate Raptor Observatory, Steve Bailey of the California Academy of
Sciences, Dr. Gordon Chan of the College of Marin, and the Golden Gate Audubon Society.

2.3 RESULTS

The Sutro Historic District provides valuable habitat for wildlife in an urban landscape. Habitat
types found 1n the project area include rocky shoreline, coastal bluffs, large stands of Monterey
cypress, scattered Monterey pine, central dune scrub, freshwater seeps, a brackish pool, and
urban parkland. The wildlife habitat map, adapted from vegetation types outlined for the study
area by Joe McBride, depicts physical and vegetation features important to wildlife.

The remnant baths are one of the most important features of the site; they provide a permanent
source of brackish water. This unique habitat element provides a bathing area for seabirds and
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waterfow! close to the coast. The only similar habitat in the urban areas of San Francisco is at
Lake Merced (Bailey pers. comm.). The tufted duck (Ayrhya fuligula) is occasionally sighted
in the baths, as are other species of diving ducks. The tufted duck is an irregular winter migrant
along the coast of California.

Coastal bluffs, Monterey cypress stands, and ruderal (disturbed) areas provide habitat for
common wildlife such as resident and migratory songbirds, raccoons (Procyon foror), striped
skunks (Mephitis mephitis), and Virginia opossums (Didelphis virginiana). The woodland areas
of Lands End attract migratory birds flying south across the Golden Gate, including a number
of raptor species. Songbirds may use the area as a resting site during migration; migrating
raptors probably do not spend much time there, as they tend to move quickly through urban
areas (Allen Fish pers. comm.). Freshwater seeps and associated small wetlands provide a
source of fresh water and cover for songbirds and other wildlife; they may also provide breeding
habitat for amphibians.

The project area also includes rocky shoreline and intertidal habitats and offers unique
opportunities for viewing marine mammals and seabirds. Seal Rocks provide important roosting
sites for brown pelicans (Pelecanus occidentalis) and haul out areas for California sea lions
(Zalophus californicus) and northern (Steller’s) sea lions (Eumetopias jubarus) (GGNRA 1991).
Intertidal areas at Lands End and Sutro Bath Rock display sparse marine life because of water
turbulence and high soil erosion (Chan 1974 as cited in GGNRA 1991 and pers. comm.). We
observed anemones, mussels, limpets, and barnacles in the wave catch basin and the rocks that
form the sea wall.

A colony of California ground squirrels (Spermophilus beecheyi) inhabits the ruderal vegetation
around the baths. This population may be genetically isolated due to the patchy distribution of
suitable habitat within the surrounding urban setting. Although this species has no legal
protection, the ground squirrels are a popular tourist attraction and may be a focus of public
attention during the planning process.

A list of wildlife species potentially occurring in the project area was compiled from numerous
sources (Appendix B). We derived parts of the species list from two reports cited in Royston,
Hanamoto, Beck, and Abbey (1975). To our knowledge, the information in these reports was
not based on field surveys. Instead, many species in these reports were probably listed by range
and habitat information and may not actually occur in the Sutro project area. Species identified
as having been observed by BioSystems’ biologists were observed while we were conducting site
visits; we did not conduct field surveys for wildlife species. 1t should be noted that this list is
not exhaustive, and the presence of species in the project area cannot be confirmed without field
surveys. Moreover, it is possible for almost any migratory species found along the California
coast to be observed in the Sutro area at some time during its migration (Hopkins pers. comm.).

The WHR database search resulted in a summary list of 289 potential wildlife species (Appendix
C). This list was based on the following search criteria: (1) San Francisco County and (2)
closed-cone pine-cypress, coastal scrub, residential-park, barren, marine shoreline and intertidal,
and lacustrine habitat types.
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Special Status Species

The CNDDB search results for the San Francisco North quadrangle included two special status
species that have been reported on or near the project area. The bumblebee scarab beetle
(Lichnanthe ursina), a category 2 candidate for federal listing as threatened or endangered, has
been found on the sand dunes near the Cliff House (CNDDB 1992). Specimens of this beetle
have been collected from dunes along the coast from April to August, with a peak in May and
June (Carlson 1980). Habitat for this species is coastal sand dunes; specimens have also been
collected in inland Los Angeles County (Carlson 1980). :

In addition, the California red-legged frog (Rana aurora draytonii), a federal category 2
candidate and California species of special concern, has been reported from several locations in
Golden Gate Park and Lands End (CNDDB 1992). Red-legged frogs range from the coast to
the northern Sierra Nevada foothills. They are found in slow-moving streams and pools (usually
at least 1 meter, or 3 feet, deep), freshwater marshes, or coastal estuaries; they breed between
January and July, with a peak in February (Stebbins 1966). Red-legged frogs are typically
associated with permanent water bodies surrounded by willows or emergent aquatic vegetation,
but they can also occur in ephemeral pools if the water remains long enough for breeding and
larvae development (approximately 20 weeks). Mature frogs disperse from aquatic habitats after
rains and may inhabit damp woods and meadows far from water (Stebbins 1966). Because the
small freshwater seeps and associated marshes in the project area are shallow and highly
disturbed, they represent marginal habitat for red-legged frogs. Springtime surveys should be
conducted before disturbing wetlands.

The American peregrine falcon (Falco peregrinus), a federal and state endangered species, has
been documented in Sutro Heights Park. A peregrine was observed perched in a snag above the
artificial cliff on several occasions in November 1989 (Fish 1989). This perch site offers a wide
view of potential prey such as pigeons, shorebirds, and ducks flying along the cliffs near the
Cliff House (Fish 1989).

Other special-status species potentially occurring in the project area include the common loon
(Gavia immer), double-crested cormorant (Phalacrocorax auritus), brown pelican, Barrow’s
goldeneye (Bucephala isiandica), bufflehead (Bucephala albeola), sharp-shinned hawk (Accipirer
striatus), Cooper’s hawk (Accipiter cooperii), merlin (Falco columbarius), long-billed curlew
(Numenius americanus), Califorma gull (Larus californicus), elegant tern (Sterna elegans),
yellow warbler (Dendroica petechia brewsteri), saltmarsh common yellowthroat (Georhlypis
trichas sinuosa), Townsend’s western big-eared bat (Plecorus townsendii townsendii), and
northern (Steller’s) sea lion. The brown pelican is a state and federal endangered species, the
northern sea lion is a federal threatened species, and the rest are state species of special concern.
Both the elegant tern and the big-eared bat are also category 2 candidates for federal listing as
threatened or endangered. For many of the California species of special concern, only breeding
habitat, rookeries, or nesting colonies are of concern (see Appendix B).
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2.3 CONCLUSIONS

The Sutro Historic District provides diverse habitats for wildlife and offers unique opportunities
for public wildlife viewing and interpretation. Wildlife constraints to the comprehensive design
planning process are primarily limited to the area around the Sutro Baths ruins and are
complementary to wetland conservation issues. The primary 1ssues that could restrict the design
process are bumblebee scarab beetle habitat, wetland conservation for red-legged frogs and other
wildlife, maintenance of the historic brackish pool for seabirds and waterfowl, and disturbance
of diving ducks (such as the ring-necked duck Ayrhya collaris) using the brackish pool.

The endangered brown pelican is unlikely to be affected by the project or project-related .
activities. No pelican roost sites will be disturbed, nor will pelican foraging habitat. For similar
reasons, we feel the northern (Steller’s) sea lion will also not be adversely affected. The four
special-status raptor species (peregrine falcon, merlin, sharp-shinned hawk, and Cooper’s hawk)
are unlikely to be adversely affected because none of them is likely to nest in the project area
and project-related activities are not likely to significantly reduce the prey base in the long run.

There is no breeding habitat in the project area for long-billed curlews, Califormia gulls, elegant
terns, common loons, double-crested cormorants, buffleheads, goldeneyes, or yellow warblers.
Wintering or non-breeding habitat for these species is not likely to be degraded, so adverse
impacts are unlikely. The project area does not provide adequate breeding habitat for the
saltmarsh common yellowthroat, nor does it provide good wintering habitat. It may, however,
support at least wintering or migrating individuals once the project is completed if restored
wetlands provide low, dense cover within 3 feet of water. The big-eared bat is more likely to
find suitable foraging habitat than roosting sites in the Sutro Historic District. Adverse impacts
to this species are not likely.

2.4 RECOMMENDATIONS
We recommend the following:

* Surveys and consultation with species experts should be conducted for bumblebee scarab
beetles, California red-legged frogs, and Townsend’s western big-eared bats before suitable
habitat for these species is disturbed.

* If the final design plan calls for removal of forest trees {e.g., Monterey cypress), surveys for
raptors and other birds which may be nesting there should be conducted prior to removal of

any trees.

* If the final design plan calls for any disruption of the marine environment, potential impacts
to marine plants, vertebrates, and invertebrates should be assessed.

®* A management plan for feral cat control should be established. Feral cats represent one of
the most significant wildlife threats.

® The remnant baths should be maintained as brackish pools for seabirds and waterfow!.
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¢ The freshwater seeps and associated wetland vegetation, which provide fresh water and cover
for wildlife, should be maintained.

¢ Exotic plant species should be replaced with native vegetation wherever feasible.

¢ Snags (standing dead trees) should be maintained. They provide important habitat features
for birds (e.g., perch sites for peregrines and nesting habitat for cavity-nesting species).

¢ The use of chemical pesticides in Sutro Heights Park should be reduced and monitored.

* A study should be undertaken to investigate the feasibility of establishing interpretive
tidepools in the historic aquarium pool. Because the natural intertidal invertebrate fauna in
the project area is depauperate, an artificial tidepool probably would require intensive
maintenance (Chan pers. comm.).

» Interpretive signs describing unique wildtife features of the site, including marine mammals,

seabirds, and the bumblebee scarab beetle, should be provided. Telescopes could be mounted
on the observation platform for visitors to observe marine mammals and seabirds.
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3.0 ARCHAEOLOGICAL COMPONENT

3.1 INTRODUCTION

BioSystems’ cultural resources staff conducted a literature and records search to determine if
known or potential prehistoric and ethnographic cultural resources are present in the Sutro
Historic District. The focus of the archaeological assessment was to obtain records relating to
known prehistoric and ethnographic cultural resources within the proposed historic district.

3.2 METHODS

A literature search and review was conducted of records on file at the Northwest Information
Center of the California Archaeological Inventory at Sonoma State University, Rohnert Park,
and at the Golden Gate National Recreation Area, Division of Management and Planning Offices
at Fort Mason. BioSystems also consulted with the Golden Gate National Recreation Area
archaeologist Martin Mayer regarding known prehistoric and historic site locations within the
Sutro Historic District.

3.3 RESULTS

A systematic cultural resources survey of the Sutro Historic District has not been undertaken by
the National Park Service. While several reports identify the locations of prehistoric resources
(Christopher et al. 1982, Holman et al. 1977, Jones 1901, Kelly 1976a, Kelly 1976b, King
1967a, King 1967b, Mayer 1980a, Miller 1975, Nichols 1979, Pilling 1949) these reports are
for specific sites located along the cliff areas north of the Cliff House and Sutro Baths. It is not
known how many cultural resources are located within the Sutro Historic District.

A National Register property, the Point Lobos Archaeological District, is located within the
boundaries of the Sutro Historic District (Kelly 1976b). The western boundary of the district,
from the intersection of Merrie Way and Point Lobos Avenue, follows Merrie Way northerly
for approximately 1000 feet then turns northwest to a point 1600 feet southwest of Point Lobos
Rock. From there the boundary follows the low tide level southerly to a point west and below
the Cliff House. From this point, the boundary continues in an easterly direction up the cliff
(east) to Point Lobos Avenue and follows Point Lobos Avenue to its intersection with Merrie
Way. The district is iocated on parcels 01-110 and 0i-115 which are now pari of the Golden
Gate National Recreation District.

Within the Point Lobos Archaeological District are three previously recorded prehistoric
properties. They are site CA-SFR-5, CA-SFR-21 and CA-SFR-24. Subsurface exploration of
these sites was undertaken in 1976 (Holman et al. 1977). The primary objective of the
exploration was to delineate site boundaries and provide information regarding the preservation
of the sites. The general locations of the properties were confirmed during a field visit on
January 30, 1992. A description of each property is as follows:
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CA-SFR-§ - This is a large shell midden located on the cliff to the north of Sutro Baths.
Two small deposits were noted on the north side of the cove while the majority of the
site covers the edge of the terrace above and north of the Sutro Bath ruins (Holman et
al. 1977: Map 1). Forty-six three-inch auger bores were hand excavated to determine
the site boundaries. The midden was found 4t depths of 20 to 150 centimeters below the
ground surface and is overlain by gravel fill. The site is thought to have extended no
more than 10 meters inland (east) of cliff face. Materials recovered from the auger
bores included mussel shell and two chert flakes. Deer, sea otter, stellar sea lion bone
and fire-cracked rock were also noted. A charcoal and ash lens was noted in bore 15 at
a depth of 43 to 55 centimeters. The profile of the midden in the exposed cliff face was
conspicuous during the field visit.

CA-SFR-21 - The archaeological deposit is located on the south side of the cove above
the Sutro Bath ruins, north of the Cliff House and under the ruins of the entrance to
Sutro Baths. Three subsurface units and 15 auger bores were excavated at the site by
Holman et al. (1977: Map 2). Maximum depth of the deposit, based on observations
from the excavation units in the southern end of the site was suggested to be 140 to 150
centimeters. Molluscan remains recovered include mussel, clam, oyster, limpet, and
chiton. Other faunal remains retained include stellar sea lion, California sea lion, sea
otter, northern fur seal and deer. Six chert and two obsidian flakes were collected. A
large hearth was found intact in Unit Two. Other matrix constituents include fire-
cracked rock, charcoal and ash. Subsurface exploration suggested the site measured
approximately 21 meters east/west by 10 meters north/south.

Bank stabilization by the National Park Service was completed in 1980 (Mayer 1980a).
Sand and screened midden were used to fill sandbags which were placed against the
midden at the bottom of the slope. Portions of the sandbag wall are still visible, Within
the draft report are references to a archaeological excavation conducted as part of the
bank stabilization. No report of this excavation is included in documents on file with the
Golden Gate National Recreation Area.

CA-SFR-24 - The site is located on a small graded terrace below and to the north of the
northernmost edge of CA-SFR-5. It is not clear from the report (Holman et al. 1977:12-
13) how much work was completed at the site nor its size. They do indicate however
that the midden may be a remnant of a larger site or has been redeposited. During the
field visit, midden was visible along a the terrace but is overlain with at least 30
centimeters of fill. Miller (1975) suggests that this is part of CA-SFR-5. Records on
file at the Northwest Information Center combined CA-SFR-24 with CA-SFR-5.

Another site, CA-SFR-20 (Nichols 1979) may lie within the boundaries of the northernmost edge
of the Sutro Historic District. This site, also known as Nelson 396, has never been relocated.

The Point Lobos Archaeological District was listed in the National Register of Historic Places
on November 7, 1976. The district qualified under criteria a and d (36 CFR 60.4) for National
Register evaluation. The contributing historic properties are considered significant and are
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associated with events that have made a significant contribution to the broad patterns of our
history [36 CFR 60.14 (a)] and have yielded, or may likely to yield, information important in
prehistory [36 CFR 60.4(d)].

The results of the literature search and field visit confirmed the presence of three prehistoric
archaeological sites within the boundaries of the Sutro Historic District. While the general
locations of the sites could be extrapolated from existing literature, the exact boundaries of the
sites are not known. Based on the literature examined, a systematic archaeological
reconnaissance for prehistoric sites has not been conducted within the boundaries of the Sutro
Historic District.

3.4 RECOMMENDATIONS

The three sites which are on the National Register, are protected under Section 106 of the
National Historic Preservation Act from any undertaking which could alter the characteristics
of the sites. These sites, CA-SFR-5, CA-SFR-21 and CA-SFR-21, must be considered in any
planning which may potentially result in an effect to historic properties. The sites are significant
under criteria a and d (36 CFR 60.4) for National Register evaluation. Implementation of the
Comprehensive Plan could be considered an undertaking it results in effects on historic
properties [36 CFR 800.9 (a)]. Such activities might include landscaping, building trails,
increased pedestrian access to the sites or other ground disturbing activities.

No systematic archaeological reconnaissance has been conducted within the boundaries of the
Sutro Historic District. Potential conflicts between as yet uninventoried historic properties and
development of facilities could be avoided if an inventory and evaluation of historic properties
is completed prior to the design phase. An inventory may also required for Section 106 of the
National Historic Preservation Act of 1966 (as amended) compliance.

" While doing the literature search for the prehistoric and ethnographic component of the Design
Plan a number of references were located regarding historic archaeology conducted within the
Sutro Historic District. These have been primarily in the Sutro Heights area (Delgado n.d.,
1978, 1979, 1981; Kelly 1976a, 1976b, 1980a, 1980b; Kelly and Delgado 1980; Mayer 1980b,
1980c). The potential effects of the Comprehensive Plan on known or potential historic period
properties should be considered. Records indicate that none of the historic period archaeological
sites have been assigned state irinomials by the Northwest Information Center. Formal
recordation of historic properties is typically a prerequisite for State Office of Historic
Preservation project review.
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DATA FORM 1
WETLAND DETERMINATION

Applicant Applicarion Project . . . .
Name: GGNRA Number: Name: Sutro Historic District
State: CA County: SF Legal Deacription: Township: Range:

Date: 3—9-92 Plot Ko.: SHD- | Section:

Yegetation [list the threc dominant species in each vegetation layer (5 if
only 1 or 2 layers)]}. Indicate species with obeerved morphological or known

physiclogical adaptations with an asterisk.

Indicator Indicator
Species Status Specien Status

Trees

1. Acacio. 1. Rapghanus satiws  UPL
2. Albizio wPL 8. Avena. Latua. wPL
3. 9. Marah fabaceus LPL
Sapiings/shrubs Yoody vines

4. Lovatrera ueL 10.

5. 11.

6. 12.

2 of speciles that are OEL, FACW, and/or FAC: Q . Other 1nd1ca:ors
. Less Hhan W dominant Species
Hydrophytic vegetation: Yes No ./ . Basis: are 0P, FPCWa:a

Seil

Series and phase: . - hydric soils list? Yes_ No_\/.
Mottled: Yes i %o/ . Mottle color: — ; Marrix color:|qu 3[=. sard
Gleyed: Yes No v Ol:her indicators: =

Hydric soils: Yes Ko ; Basis: NO—‘ZWJ@‘MP’&“+
sz?olo&v

Inundated: Yes ; No / . Depth of stand.ng water: — .
Saturated soils: Yes : No \/ . Depth to saturated sofl: — .

Other Indicators: —= .
Vetland hydrology: Yes : No_+/ . Basts: No dosihve hwdrloay indicators present
1 L) \JI

Atypical situation: Yes y No \/

Norral Circumstances? Yes \/ Ne

Wetland Determination: Wetland 1 Nonwvetland w//

Com~ents:

Determined by: 5. Choamberlain




DATA FORM |
WETLAND DETERMINATION

11 t Applicati P t .
ﬁ;zcan GONRA HE:bef'.: on H::z:c Sutro Historic District
State: CA County: ST Legal Description: Township: Range:
Date: J—9-92 Plot Ko.: SHD“Z Section:

Vegetation [list the threc dominant species in each vegerstion layer (5 if
only | or 2 leyers}). Indicate species with observed morphological or known
physioclogical adaptstions with an asterisk.

Indicater Indicator
Species Status Species Status

1. 7. Juncus

8. Galitrn

5. Lobuwlarma. movritimo. UPL
anlings/shrubs HYoody vines

10. Rubus
il.

12.
%2 of species that are OBL, FACW, and/or FAC: () + Other indicators:

T LeSS Whan 5035 ST +he dominant Spoue
Hydrophytic wvegetation: Yes Ko \/ Basis: gy Of, FPC mdﬁgaﬁ -

Ln SRR B S L7 R VY B N ]

Scil

Series and phase: - hydric soils list? Yes  ; No_!f_.
Hottled: Yes i No_/ . Mottle color: = ; Matrix C°1°T=ElﬂjL£§b}-5and
Gleyed: Yes No / Other indicators: — .
Hydric soils: Yes No \/; Basis:&[ﬁfh\l& hgénb Zoi| lﬂimfmpmﬁ'
Fydrolegy

Inundated: Yes 7 No y/,. Depth of stand.ng water: -— .
Saturated =oils: Yes : No Ay/ . Depth to saturated soil: —

Dther indicators: e

Wetland hydrology: Yes P No_y/ . hsiﬂ&m}lpm\oeq_md_lm.spmi-

Atyplcal sitvation: Yes : No V/ .

Norral Circumstances? Yes v/ Ne

Weriand Derermination: Werland ;1 Nonwetland V// .

Com~ents:

Determined by: S. Chamberrlain




DATA FORM 1
WETLAND DETERMINATION

t Applicatt P t . R . ,
:ipbi%can GGNRA HEZbe: on N:zitc Sutro Historic District
State: CA County: OSF Legal Description: Tewmahip: Range:

Dace: 3-9-92 Plot No.: S‘HD‘.SW Section:

Vegetation [14st the threc dominant species in each vegetstion layer (5 if
only | or 2 layers)]. Indicate species with observed morphological or known

physiclogical adaptations with an asterisk.

Indicetor Indicator

Species Status Species ‘ Status
. 7. Equisetum arvense. FAC-
2. 8. Scirpus
3. 9.
Saplings/shrubs Woody vines
o, Salix 10, Ruwous
5. 11.
6. B2,
Z of species that are OBL, FACW, and/or Fac: |OD. other indicators: — . .
Hycdrophytic vegetation: Yes \/ Ko . -B-a_s_is: wa\ﬂ_{l =G ofe o .dDMfﬂO-n‘i‘ SP(.’CJES

Soil

Series and Fhas‘:_:iﬁI:Ci[ﬂL$§£SkIIIj On hydric soils list? Yes ;Yo V.
Mottled: Yes v : No . Hottle color: D )’@ 5[6:: Marrix color:[(2¥é5"2.

Gleyed: Yes o / Other indicators: —

. ’.
Wydric sotts: Yes v/ Ko i Basts:Loud Chemmal oo ity mottling

nydrology

Inundated: Yes ; No V/ . Depth of stending waster: — .
Saturated soils: Yes  ; No . Depth to saturated soil: < (" .
Other indicators: c > g o3 d mp

Wetland hydrology: VYes v i No . Basis: Visual pbsevvadion of soil sadu rerhion,
Atypical sftvation: Yes i No 7.

Norral Circumstances? Yes / No

Wetland Determinarion: Werland v’ 1 Nonwetland .

Comments:

Determined by: 5. Chamberlain




DATA FORH 1}
WETLAND DETERMINATION

Applicant Application Project ) . . . .
Name : GGNRA Nupber: Name : Sutro Historic District
State: CA County: SF Legal Description: Township: Range:

Date: 3-9-92 Plot Ko.: SHD—SU- Section:

Vegetation [l1st the three dorinant species in each vegetation layer (5 {f
only ! or 2 layers}]. Indicate species with observed morphological or known

physiological adaptations with an asterisk,

Indicator Indicator
Species Status Species Statun
Trees Herbs

1. Atbiz e 7. Ragranus sativus  UPL
g, Morah fabaceus WUPL

Z.

3. 5. Senecio mikanioides WPL
Saplings/shrubs Woody vines

4. 10,

5. 1.

6. 12.

%1 of species that are OBL, FACW, and/or FAC: O . Other {ndicators: —

-_— eSS Han 505 : dominant .
Hydrophytic vegetaticn: Yes Ko /. Basis:w SP

Scil
Series and phase: Sirdrplc Sa.rd On hydric sofls list? Yes i No_z/.
Mottled: Yes : o . Hottle color: — ;s Matrix color:“g#g aﬁsand

Gleyed: Yes Ko v  Other indicators: —-— .

Hydric sofls: Yes Ko " ; Bastis: MQ Pﬁi:h”: h:'dlﬂ( ol I‘ﬂd‘liﬁm'wm
Hydrologv

Inundacted: Yes : No \/. Depth of stand.ng water: — .
Saturated soils: Yes i Moy . Depth to saturated soil: ——

Other indicators: ——

Wetland hydrology: Yes : No . Basis:NQJXE;h!Egl 'd ol indicod ?re +

Atypical situation: Yes ; No 7 .

Norral Circumstances? Yes / No . /

Wetland Deternination: Wetland i Nonwetland

Cormments:

Determined by: 5. Chamberlain




DATA FORH 1
WETLAND DETERHMINATION

t Applicati P t . . .
:;:z:{.can GGNRA szbe: on N::i:‘: Sutto Historic District
State: CA County: ©SF Legal Description: Township: Range:

Date: 3-9-92 Plot No.: _SHD- ‘51-\)\[ Section:

Vegetation [1ist the threc dominant species in each vegetstion layer (5 if
only | or 2 layercs))]. Indicate species with observed morphological or known

physiclogical adaptations with an asterisk.

Indicatoer Indicator
Species Status Species Status

1. 7. Juncus

Z. 8. Sirpus

3. . TNpPha- OBL
Sanlings/shrubs Uoadywtnes

.. 10. Mimulus guttodus ) oBL
5. 11. Rorippa- pasturtium - aquatica. OBL
6. 12. Eguisehum ayvense. FAC

2 of species that are 0OBL, FACW, and/eor FAC: [OD, Other indicators:

More. y nant species
Hydrophytic vegetation: Yes \/ Ko . Basis: o X ﬂdDM SP

Sopil
Series and phase: SirdY‘a.k. Sa.nd On hydric soils 1list? Yes ; No \/ .
Mottled: Yes : No v/ . Motrle color: — 1 Matrix colnt:1Q¥& 3‘2— s'“‘lw
Gleyed: Yes No o/ Other indicators: <\ sgd‘ura.-t-cd .
Hydric sofls: Yes v/ Ko . Basis: Pevraguic. moishure vegine..

¥ L
Hydrology

H

Inundated: Yes \/; No » Depth of stand.ng water: l"'zp .
Satuvrated soils: Yes : No . Depth to saturated soil: O.l .

Other indicators: Larcllocked cdepresson fed by permanentsecp.
— Y —
Wetland hydrology: Yes_/ : No . Basis:_DOwven  inundated .

Atypical situation: Yes : No V"

Norral Circumstances? Yes \,/ No

Wetland NDetermination: Werland \/ ; Nonwetland .

Comments:

Determined by: S, Chamberlain




DATA TORH )
WETLAND DETERMINATION

licant Application Project N . . , i
:ﬁ; GONRA Nupber: Neme : Sutro Historic District
State: CA County: SF Legal Description: Townahip: Range:

Date: oS-4-92 Plor Ko.: SHD“ 4‘“—— Section:

Vegetaticon [l16t the threc dominent species In each vegetation layer {5 tf
only 1 or 2 leyers)). Indicate species with observed morpholegical or khown

physiological adeptations with an asterisk.

Indicator Indicator
Species Status Speciee Status
~pecies —=rtatus 2peciee _oftatus
Trees Herbsa

1 L'Pa.Fho.nw‘aSa:HVuS whL

8. Marmh f{abaceus  ypPL

2

3. 9.

Seplinps/shrubs ' ¥oody vines

‘. 10, Rubus

5 11,

6. 12.

I of epecies that are 0OBL, FACW, and/or FAC:L. Other indicators: =— . . ,
Eydrophytic vegetation: Yes Ko _\/__ Basis :m&fg = .doAMﬂM‘t- Species
Spil

Serles znd phase:St'r'drﬂ.K Sﬂ-—nd On hydric soils list? Yes H '\‘OL'

Morrled: Yes i No v . Mottle color: — ; Matrix color: 4i{s 2a.nd

Cleyed: Yes Ko+ Other indicators: —= .

Kydric soclls: Yes Ko v/ i Basis: iy q i indi s esertt”

Hydrolopy

Irundated: Yes y No v . Depth of stand.ng water: — .

Saturated solls: Yes : ko / . Depth to saturated soil: —=

Other indicators: — .

Vetland hydrology: Yes i o /. Basis: srhve. ndt 'Prcserﬂ'

Atypical sfituation: Yes : No \/

Normal Circurctances? Yes \/ No

i Nonwetland \‘/

Wetland Deteroinarion: Wetland

Comrents:

Determined by: S8, Chamberlain




DATA FORH 1
WETLAND DETERMINATION

t Appl ti P t . . . .
:f:i?can GGNRA Hz:biit on H::it: Sutro Historic District
State: CA County: ST Legal Description: Townsahip: Range:

Date: 3-9-92 Plot Ko.: SHD - BHW Sections

Vegetation {11st the threc dominant species in each vegetation layer (5 tf
only ! or 2 layers)]. Indicate species with observed morphological or known

physiclogical adaptations with an asterisk.

Indicator Indicator
Specles Status Species Status
Trees Herbe . .
z. s_Tera.co\u-m ™majus weo
3. 9.
Saplings/shrubs Woody vines
4. 10.
5. 11,
6. 12,
Z of species that are OBEL, FACW, and/or FAC: 50 Dther i{ndicators: — .
wetiand dederizTnat 1o~ based on
Eydrophytic vegeration: Yes \/ Ko . Basis: . Wc woils

) o
Oo.rd. haydavteny
Scil

Series and phase ‘Fock-oulunp -Oettentson hydric sotls 1ist? Yes s No V.
Mottled: Yes v~ : Mo . Mottle color:1-53&3’j: Marrix color: 1D HE a'l.l

Gleyed: Yes v No & Other indicateors: =— .

Hydric soils: Yes / No i Basis: Low Chmma madrix W vHh Mﬁtlltﬂ .

Hydrology

Inundated: Yes ; No v’ . Depth of stand.ng wvater: — .

Saturated soils: Yes ' ; Weo . Depth to saturated soil: [F5 in Sail bornng hole
Other indicators: "‘—Dooqyz_[)hlc dCPU'ESS—‘;'m . r.%l*ccfi%ﬂ-ﬂﬂ‘“
Werland hydroloegy: Y:s ‘,J/; P:o . Ba.r.‘:ls:yfml obcerrvoion oE sl - At

Atypical situation: Yes i No_v . Satwration

Norral Circumstances? Yes v’ No

Werland Deternination: Wetland \/ : Konwetland

Comments:

Determined by: o- Chamberlain




.

DATA FORM 1
WETLAND DETERMINATION

Applicati 4 t . .
:;:;;itcmt GGNRA NE:be: on N::i:"' Sutro Historic District -
State: CA County: SF Legal Description: Township: Range: ]
Date: 3-9-92 Plot No.: SHD - Su-— Section: -]

(S

Vegetation [list the three dominant species in each vegetation layer (5 if

only 1| or 2 layers)]. Indicate species with observed morphological or known

physiological adaptations with an asterisk.

indicator Indicator

Specles Status Species Status
Trees Retbs .
T T, Senecio mikanicides WP I
2. 8. ]
i. 9.
Saplinps/shrubs Yoody vines 4]
4, 10. :
5. 11, ]
6. 12, N
I of species that are OEL, FACW, and/oer FAC:_Q. Other indicators: —— . . - .
KEydrophytic vegetation: Yes Ko ___\_/____ Bae:is:Gl;;m'§;ﬂig_cf_i..e daMlnM+ SfECtC-S : ]
» 1
Seri{es and phase:%c}:.mb‘:p—omm hydric soils 1isr? Yes__  ; No_ . . I
Hotrled: Yes \/ ; Fo .' Hottle ceolor: ‘IDQ\{:I&EbSlr—{: Matrix color:lO 3&515 - l
Gleyed: Yes No / Other indicators: — . ‘

Hydric soils: Yes Ro_v/ : Basis: No posthwe hydne soils indicatores -presectt -

Evdrologv

Inundated: Yes ; No \/. Depth of stand.ng water: — . _]
Saturated soils: Yes ; No ;/ . Depth to saturated soil: — .
Other indicators: —— - =!
Werland hydrology: Yes { No o/ . Basis: e H Pre&et‘d‘ ]
Atypical situation: Yes_ _ ; No_/ .

Nor=al Circumstances? Yes \/’ No . ___]
Wetland Degtermination: Werland - ; Nonwetland - \/ . ]

Comments:

Determined by: S. Chamberlain ]




DATA FORM 1|
WETLAND DETERMINATION

licant Application Project . . . ,
:&:L: GONRA NE:b": Nmi: Sutro Historic District
State: CA County: ST Legal Description: Township: Range:

Date: 3-9-92 Plot No.: S'HD"‘LQV\' Saction:

Vegetstion [list the threc dominant spectfes In each vegetation layer {5 tf
only ! or 2 layers)]. Indicate species with observed psorphological or known

physinlogical adaptations with an asterisk.

Indicator Indicator
Species Status Species _Status
Trees Herbs
1. 7. Junoaus

2. 8. MiMulusgwﬁm o&L
3. 9. Raphanus Sattvus upL

Saplinps/shrubs Hoodvuines

‘. 0. Equisetumn arvense FAC

5. 1t.

6. 12,

I of species that are OBL, FACW, and/or FAC: (97 Other indicators: ‘
Hydrophytiec vegetation: Yes ___\é‘ Ko . Basis: &o& FACW N dominant- q;c:‘es
Scfl

Series and phase:gg_k_-&b:qp_.mm hydric sofls list? Yes_ _ ; Noi.

Hottled: Yes i No v/ . Mottle color: — } Marrix color:2-5j5f;..5&"d

GCleyed: Yes No \/ Other indicators: — .

Hydric soils: Yes 1 Ko : Basiszmtc motsture reaime.
s

Hydroiogy

Inundated: Yes ; No . Depth of stand.ng water: 5“ .
Saturated scils: Yes / : No . Depth to smsaturated spil: O .
Other 1ndicators:kpmm -red b\J DC,V‘MM\Q{\-{- Scm .
Wetland hydrology: Yes \/. No . Basis: A\’e& munda:l—ed .
Atypical situation: Yes__ : No .

Norral Circumstances? Yes  No .

Wetland Detercination: Wetland \/, ; Nonwetland .

Comments:

Determined by: 5. Chamberlain




DATA FORM 1
WETLAND DETERMINATION

licant Application Project . . . .
:ﬁ:e: GGNRA Hu:b": N;ni: Sutro Historic District
State: CA County: SF Legal Description: Towmship: Range:

Date: 3-9-92 Pler No.: :SHi z—g.‘au ~_ Section:

Vegetation (1ist che threc dominant species in each vegetation layer (5 if

only ! or 2 layers)]. Indicate species with obsetrved morpholegical or known

physiological adaptations vith an asterisk.

Indicator Indicator
Specles Status Species Status

1. 1. Senecio mikaniocides  UPL.
2, 8.

3. 9.

Sanlings/shrubs VYoody vines

i, ' 10.

5. 11.

6. 12.

I of species that are OBL, FACW, and/or FAC: O . Other indicators:

Less Whan 5355 of +he Minant-
Kydrophytic vegetation: Yes No /. Basis:mﬁw ClO

Soil

Series and phase: - a%nc%m solls list? Yes_ __ ; \/

Motcried: Yes : Ko . Mottle color: — ; Marrix color: | ¥g 3

Gleyed: Yes No \/ Other indicators: —

Hydric soils: Yes Na s/: Basis: NO_PQ‘Srh\Je h_:}dMC- Sorl Indlm :PI“CSCI\‘{T
Hydrelogy

Inundated: Yes ;: No \/ Depth of stand.ng water: — R

Saturated sofls: Yes 1 No \/ . Depth to saturated sofl:!: —m- .

Other indicators: e

Werland hydrology: Yes : No . Basis:mai\&_%ucucﬁnfs +
?wesext

Atyplcal situation: Yes i No_y 7.
Normal Circumstances? Yes ..~ No .

Werland Determination: Wetland : Nonwetland \/ .

Comments:

Determined by: S. Chamberlain




DATA FORM |
WETLAND DETERMINATION

14 t Applicatd P t . . . .
:;:ie:cm GGNRA N\F::be:.: on N::.::c Sutro Historic District
State: CA County: SF Legal Description: Township: Range:

Date: —9-92 Plot KNo.: SHD_—IN Section:

Vegetation [list the threc dominant species in esch vegetation layer (5 if
only I or 2 layers)). Indicate species with observed morphological or known

physiological adaptaticns with an asterisk.

Indicator Indicator

Species Status Species Status
Trees Herbs
1. 7. Tropa.e.olum mctjus uPL.
2. . Zanted eschia. aethiopice. OB
3. 9. Mimuwlus 3t.d't‘ad‘l£'> o8
Saplings/shrubs : Hoodyicimes
4. ' 10. JuncaS
'y 11. BEguisetumn darvense A

6. 12.?0"_‘{?’_1_ naS'fur'-Hum—Qquﬂdfca_ &ﬂ—-

1 of species that are OEL, FACW, and/or FAC: GO Other indicators:
e +han &ﬂlcmdormmn-} specres
Hydrophytic vegetation: Yes \/ Ko + Basis: QMM

Soil

Series and phase:mm-or«\*ﬁﬁ(}n hydric socils 1ist? Yes : No \/
Mottled: Yes i Mo v’. Motrle color: — ; Marrix :olor:m#g 2 .
Gleyed: Yes \/ Ko Other indicators: —

Kydric sclls: Yes / No i Basis: Lewy hypma W\Qﬂ'\ﬂx peraqmc. MOlShJ-"e/
’ h@nmc.

Hydrolopy

Inurdated: Yes \/; No . Depth of stand.ng water: 5" .
Saturated soils: Yes \,/ : No ., Depth to saturated spil: O“ .
Other indicators: y .
Werland hydrology: Yes_L; No__ . Basis: \ 1) inwndodion
Atypical situvation: Yes__ _ ; No v .

Norral Circumstances? Yes o/ No .

Wetland Determinarion: Wetland \/ : Nonwetland .

Com~ents:

Determined by: S. Chamberlain




DATA FORM |
WETLAND DETERMINATION

1 t Application Project . . . B
ﬁch“n GONRA HE:be:: N;mi: Sutro llistoric District
State: CA County:_ SF Legal Description: Townahip: Range:

Date: 3=-9-92 Plot Ko.: SHD"—lL*—-' Section:

Yegetatdon [11st the three dominant species in each vegetation layer (5 1f
only 1 or 2 layers)}, Indicate species with observed morphological or known

rhysioclogical adaptations with an asterisk.

Indicator Indi{cator
Species Status Specien Status
Trees Herbs

;. Senecis mikanioides Wl

2. 8.

3. 9.

Saplings/shruks Woody vines

4. 10.

5. 1.

6. 12.

- - a et . -
i of gpecies that are 08L, FACW, and/or FaC: O . E:’l:; mc':tcg;.b - . domiﬂﬁ-ﬁ*"sFC'-ef
FEydrophytic vegertation: Yes _ No L/__ Basis:

Scil

Series z-d phase:?cck.-DMP'OrMSOn hydric soils lise? Yes_  ; .\'oi.
Motrled: Yes ; ¥o_ v . Mecttle color: — ; Marrix color:“?xg 3!5
Gleyed: Yes Ko v Other indicators: — .
Eydric sofls: Yes ko o/ ; Basts: o%1h L i ent

Hydrology

p—

Irundated: Yes ; No \/. Depth of stend.ng water:

Seturated soils: Yes ;Ko V7, Depth to ssturated sofl: —

—

Cther indicators:

Wetland hydrology: Yes i No_ . Basiﬂlbg:si:\u&%@@m?‘ew

Atyplecal situation: Yes : No_ v

Norral Circurcrances? Yes ~ Ho

Wetland Determination: Wetland i Nonwetland \/

Comrerts:

Determined by: S. Chamberlain




DATA FORM I
WETLAND DETERMINATION

t Applicati Project . . . .
ﬁ:i%cl“ CCNRA N::bef—: on Nmi: Sutro Historic District
State: CA County: ST Legsl Description: Township: Range:

Date: 3-9-92 Plor NKo.: SHD “Bw Section:

Vegetation [list the three dominant species in each vegetstion layer (5 1f
only | or 2 layers)). Indicate species with observed morphologicel or known

physiological sdaptations with an asterisk.

Indicator Ind{cstor

Species Status Species Status
1. 7. Juncus
4 B.?a_PhﬂnuS sathivus uwel
3. 9. CNperUS
Saplings/shrubs Moody winrs
4. 10, Mimulu s gw{-l-a:!'uS e YR
5. . Eguisetum arvense.  FAC
&. 12.
2 ¢f epecies that are OBL, FACW, and/or FAC:L.Q_. Other indicators: —
Eydrephytic vegetation: Yes _SL Ko . Basis:&e’m&mi anl‘ner spemeg

Scil
Series snd phase:Kock-oudeapp -Orthends On hydric sofls 1ist? Yes i No /.
Mottled: Yes VvV : Ko . Hottle color: '1'512.55 Hatrix color'!)_\i[g_él_a_

Gleved: Yes No v~ Other i{ndicators: ime

Hyéric sofls: Yes 4/ No : Basis: J.:Qw_c‘hmmam_ufﬂ_%m:ﬂ'h@

Hydrology

Inundated: Yes ; No \,/ Depth of atand.ng water: -—

Saturated sofls: Yes / i XNo . Depth to saturated soil: Scd’uru_-{-cd‘f‘bnlﬁhou:{- ?fbflleg
Other Iindicators: EKP(ESI-QQ &d Q! mmﬁé ng: Sg:g .

VWetland hydrology: Yes /i No . Bastis:\qual plfevvation Q£ =01\ .

Atypical situacion: Yes : Nol. satucation

Norral Circumstances? Yes \/ No

Werland Determination: Wetland \// : Nonwetland .

Cor—ents:

Determined by: S. Chamberlain




DATA FORM !
WETLAND DETERMINATION

l{cant Applicaticon Froject s . . .
:;::M GGNRA HE:ber: Nami: Sutro Historic District
State: CA County: ST Legal Description: Townahip: Range:

Date: 3-9-92 Plot No.: S‘HD - 8 U Section:

Vegetation [list the threc dominant species in each vegetation layer (5 1f
ornly 1 or 2 layers)]. Indicate species with observed morphological or known

physiological adaptations with an asterisk.

Indicatoer Indicator

Species Status Species Status
Trees Herbe
1. . Juncus
2. 8. Rapnanus Sativus o
3. 5. Oxalis pes-caprac. UWPL
Saplings/shrubs Voody vines
4. 10, Rubus
S. 11.
6. 12.

2 of species that are DOBL, FACW, and/or FAC: O . Other indicators: —

Less vhan S06 e dominarst Specic
HEydrophytic vegeration: Yes o /., Basis: are [o; =¥ FE&N‘I;‘,;QE.:

Soil

Series and phase:M&ﬂd‘ﬂn hydric soils list? Yes_ Noi.

Mcttled: Yes LT \/. Mottle color: — ; Hatrix color:ggg Y= sand
Gleyed: Yes No v/ Other indicators: — .

Kydrie scils: Yes No V' : Basis:Ngm'h;!g bﬂﬂﬁ Soils i ndicatoes Preﬁe"lf
Hydrology

Inundated: Yes : No \/. Depth of atand.ng wvater: =—— .
Ssturated solls: Yes 3 No V/. Depth to saturated =o0fl: = .

Other indicators: -

Wetland hydrology: Yes + No v . Basis:ﬁo mgh\_; & Mﬂ%x’ Ef‘ndlcﬂd'aﬁplﬁefﬂ'

Atyplical situvation: Yes i No Vv,

NHormal Circumstances? Yes \/ No .

Wetlard Determination: Wetland 1 Nonwetland ‘/ .

Comments:

Determined by: S. Chamberlain




.

DATA FORM )
WETLAND DETERMINATION

Applicant A Application Project ) . ” . .
Napoe: GENRA Nuober: Name: Sutrvo Historic District
State: CA County: SF Legal Deacription: Townehip: Range:

Date: S—4-9 Plot ¥o.: SHD -~ q w Section:

Vegetation [11st the threc dominant specfes in each vegetstion layer (5 1f
erly I cr 2 leyers)). Indicate species with observed porphological or known

rhysiological adaptations with an asterisk.

Indicator Indicator
Species Status Species Status
Trees Herbs
:. 7. Jwncus

2. 8. Scirpus
5. 5. Torentilla egedii var. gands OB

splings/chrubs Voody
- W+
> 1. 'POHPOSD‘“ mor“:spe.\ucnS(S. =AC

6

iz,
T of species that are 08L, FACW, and/or FAC:‘Q.T . Other indicastors:

— whan B0 sFFRe deminant SprTes
Yes ' No . Basis: QM’:O:!'C Of! f\l EE:/!O . o PACe Pﬂ:

Evdrophytic vegetaticon:

11

Series and phase 'E_qx_gém_oﬁhgﬂs[}n hydric soils 1ist? Yes i No .
B ¢
Hottled: Yes Ko . Herrle color: Eh!@ "qb Hatrix color: 2"35":&5"2[

Cleved: Yes Ko v’ Other indicators: — .

Hydric soils: Yes_ v/ ¥o =33559=Mmg_uﬂrb_mzﬁj%'

Hydrology
Lrutosey

Incndated: Yes ;7 Ne \/ . Depth of stand.ng water: .

Seturated soils: Yes \/ 1 Ko . Depth to saturated secil: &z;tura:\-c WW"C" PY'D-FJ&.
Other fndicators: \WWeMand .Fed_ Iy severol SCC‘__PS .

Wetland hydrology: Yes \/ : No‘ . B;sis:ﬂ‘ﬂ!gl QbﬁCMfﬂm QE £oil %a:l-wrwho}\
Atyplical situation: Yes | No_l.

Forral Circurmitances? Yes \/ Ko

Wetland Deternination: Wetland \/ ; Nomwetland

Comrents:

Determined by: 5. Chamberlain




DATA FORM 1
WETLAND DETERMINATION

Applicant iy Application Project i - . e
Name : (CCNRA Nusber: Mame: Sutro Historic District
State: CA County: SF Legal Description: Townahip: Range:

Date: S—9-92 Plor No.: SHD"QW Section:

Vegetation [1ist the threc dominant species in ecach vegetation layer (5 i1f
orly 1 er 2 leayere}). Indicate species with observed porphological or knewn

physiological adaptatiens with an asterisk.

Indicator Indicator

Species Status Species Statue
Trees Herbs
1. 7. Lobulavia. monmtiman wPe
2. 8. Mc.Scmbrﬂaanmtmn Sp.
3. 9. Dishenhli's sptcad-u.. FAC W
Seplings/shruts Mondy wines
‘. 10. C&.K"‘e- ma.r—;Hma-o FAAC,N
5. 11.
é. 12,
T cf specles that are O5L, FACY, anc/or FAC:{p ]. oz‘;:é indicators - e.damxna.rﬂ-speucs
Hvdrerhytic vepetation: Yes _&Z_ Ko .  (Basis: i
Scii
Series and phase Eigk.ouhnzFLCkﬁherﬁs-on hydric sofls list? Yes_  ; NO_i{:'
Hottled: Yes : %o . Mettle color: — : Hatrix color: |0¥g 4= sand
Gleved: Yes No /" Other indicators: — .

Hydric solls: Yes No_/ i Basts: No opsihyer hydwie Stil lodicate-s preserrt

Evdrology

Inundacted: Yes ;1 No vi . Depth of steand.ng weter: — .

Saturated soils: Yes Ko . Depth to saturated sofl: ~——

Other indicators: —

Wetland hydrology: Yes i No V. Basts: O Ve vo | indicodovs sent”
B

htypical sitvatfon: Yes_ ; No \/’.

Norral]l Circumstances? Yes \/’ No

WV

Vetlsrd Deteroinarion: Wetland ; Nonwetland

S AN dhree di“:ﬂr‘JOSHc_
envirponamental characierstics
not present,

Determined by: S. Chamberlain




DATA FORM 1
WETLAND DETERMINATION

Applicant Application Project . . . .
Name : GGNRA Nogpber : Name: Sutro Historic District
State: CA County: SF Legal Description: Township: Range:

Date; J-9-92 Plot Ko.: SHD -IOW Section:

Vegetation [11st the chree dominant apecies in each vegetation layer (5 if
only 1 or 2 layers)]. Indicate speciesm with observed morphological or known

physiological adaptaticns with an asterisk.

Indicater Indicator
Species Status Speciesn Status
Trees Herbs
1. 7, Juncus
. s. Potentilla e gedii Var,ﬁmndl‘s DAL
3. 9.’Ra{>ha.nus sativus Upe
Saplings/shrubs Yoody vines
4. 10,
5. 11,
6. 12.
%2 of gpecies that are OBL, FACVW, and/or FAC:SD. Other irdicators: —™
Hydrophytic vegeration: Yes \/ Ko . -B_a:s \Ne,ﬂc..nd o b&ﬁ%‘ﬁs "
ana hgd-mlog\-{
Seil
Series and phase w{sm hydric soils 1i{st? Yes_ _; No / .
Hoteled: Yes H . Mottle color: — { Hatrix color:|D EI@ -'\la.-
Cleyed: Yes No \/ Other indicators: —
Hydric soils: Yes «/ Ko : Basis: i C i
Hydrology
Inundated: Yes s+ No \/ Depth of stand.ng water: — .
Saturated soils: Yes \/ i No . Depth to saturated sofl: }I—f—" .
Other indicators: — .
Wetland hydrology: Yes \/' ; No . Basis:VESUﬂ\ obsc:wa_i“ion of .
Atypical situation: Yes : NOL. Soil saturation
Forral Circumstances? Yes v  No
Werland DNetermination: Wetland / : Koanwetland .

Comments:

Determined by: S, Chamberlain




DATA FORM |
WETLAND DETERMINATION

licant . Application Project . , . ;
:i;: CONRA HE:b”: N.mi: Sutro Historic District
State: CA County: SF Legal Description: Township: Range:
Dete: 3-49-92 Plot No.: SHD- (O U- Section:

Vegetarion [1ist the three dominant species in esch vegeration layer (5 1f
only 1 or 2 layers)). Indicate epecies with observed morphological cr known

rhysiological adapretions with an asterisk,

Indicator Indicator

Species Status Species Status
Trees Herbs
. ;. Caxile mactimos FACW
2. 8. Raphanus sahvus Pl
1.
Seplings/shrubs ¥oodv vines
4. 10.
5 11,
£. 12.

* of gpecies that are OBL, FACW, sncd/or FAC: 50 Othcr indicators:

—  Les= “han or mwmmmw
Hydrephytfc vegetation: Yes o + . Basls: spcc-csa.renm.. s

Scil

o V.

Series znd phase: Y- - On hydric soils 1list? Yes HEh

. 5] +
Hottled: Yes 7 ko \/ Hottle color: — s Matrix color: f; :‘55"‘5[, Sand
Gleyed: Yes Ko " Other indicators: — .

Hydric solls: Yes Ko v/ ; Bas“‘lﬂ&p&i‘b&&_bﬂd.nt_&w:&prew

Hydrologv

Inuncdared: Yes + HNo \/ Depth of atand.ng water: —

-—

Seturated soils: VYes . No !é . Depth to saturated soil: .

Other indicators: e

Metland hydrology: VYes i No_ /. Bests: No posthve: hydmmlaay indisators preset.

Atypical sftuation: Yes i Ne_ .
Norral Circumstances? Yes \/ No

Wetland Determination: Wetland ; Kenwetland \/ .

Com—ents:

Determined Ly: S. Chanlweylain
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Appendix B. Vertebrate and invertebrate wildlife species potentially occurring in the Sutro

Historic District, San Francisco County, California.

COMMON NAME! SCIENTIFIC NAME! STATUS? SOURCE®
Invertebrates

Bumblebee scarab beetle Lichnanthe ursina FC2 G
Amphibians

California newt Taricha torosa D

Ensatina Ensatina eschscholrzi D

California slender salamander Batrachoseps artenuatus D

Arboreal salamander Aneides lugubris D

Western toad Bufo boreas D

Pacific treefrog Hyla regilla D

California red-legged frog Rana awrora draytonii CSC, FC2 D
Reptiles

Western fence lizard Seeloporus occidentalis D

Southern alligator lizard Gerrhonotus multicarinatus D

Northern alligator lizard Gerrhonotus coeruleus D

Rubber boa Charina bortae D

Gopher snake Piruophis melanolencus D

Common kingsnake Lamnpropeliis getulus D

Western terrestrial garter snake Thamnophis elegans D
Birds

Red-throated loon Gavia stellata

Arctic loon Gavia arctica

Common loon Gavia inuner CSC(h)

Pied-billed grebe Podilymbus podiceps

Horned grebe Podiceps aurirus

Red-necked grebe Podiceps grisegena

Western grebe Aechmophorus occidenialis

Clark’s grebe Aechmophorus clarkii

Pink-footed shearwater Puffinus crearopus

Sooty shearwater Puffinus griseus

Brown pelican Pelecanus occidentalis CE, FE

Double-crested cormorant Phalacrocorax auritus CS5C(r)

Brandt’s cormorant
Pelagic cormorant

Great blue heron

Great epret

Snowy egret

Cattle egret
Black-crowned night heron
Grealer white-fronted goose
Brant

Mallard

Northern pintail

Phalacrocorax penicillatus
Phalucrocorax pelagicus
Ardea herodiay
Casmnerodius albus
Egretta thula

Bubulcus ibis
Nycricorax nyciicorax
Anser albifrons

Branta bernicla

Anas platyrliyachos
Anas acuta
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Appendix B. Vertebrate and invertebrate wildlife species potentially occurring in the Sutro

Historic District, San Francisco County, California (cont.).

COMMON NAME!

SCIENTIFIC NAME! STATUS?

SOURCE®

Canvasback
Ring-necked duck
Tufted duck
Greater scaup
Lesser scaup
Black scoter

Surf scoter

Aythya valisineria
Aythia collaris

Axthyva fuligula
Avthya marila

Aythya affinis
Melanitta nigra
Melanirta perspicillara

White-winged scoter Melanina fusca

Common goldeneye Bucephala clangula

Barrow’s goldeneye Bucephala islandica CSC(b)
Bufflehead Bucephala albeola C3C{h)

Hooded merganser
Red-breasted merganser
Ruddy duck

Turkey vulture
Sharp-shinned hawk
Cooper’s hawk
Red-shouldered hawk
Broad-winged hawk
Red-tailed hawk
American kestrel
Merlin

Peregrine falcon
California quail
American coot
Killdeer

Black oystercatcher
Greater yellowlegs
Willet

Wandering tattler
Spotted sandpiper
Whimbrel
Long-billed curlew
Marbled godwit
Ruddy turnstone
Black turnstone
Surfbird

Sanderling
Semipalmated plover
Western sandpiper
Least sandpiper
Dunlin

Short-billed dowitcher
Common snipe
Red-necked phalarope
Bonaparte’s gull
Heermann's gull
Mew gull
Ring-billed gull
California gull

Lophodyies cucullatus

Mergus serrator

Oxyura jamaicensis

Catharres aura

Accipiter siriarus CSC(h)
Accipiter cooperii CSC(h)
Buteo linearus

Buteo plarvprerus

Buteo junaicensis

Falco sparverius

Falco colwmbarius CSC
Falco peregrinus SE, FE
Callipepla californica

Fulica americana

Charadrius vociferus
Haemaropus bachmani
Tringa melanolevca
Caroptrophorus semipalinatus
Heteroscelus incanus

Actitis macularia

Numenius phacopus
Numenins americanus
Limasa fedoa

Arenaria interpres

Arenaria melanocephala
Aphriza virgata

Calidris alba

Charadrius semipalmaius
Calidris imauri

Culielris minutilla

Calidris alpina

Limnodromuys griseus
Gallinago gallinage
Phalaropus lobatus

Larus philadelphia

Larus heermanni

Larus canus

Larus delawarensis

Larus californicus C8C(c)

CSC(b), F3C
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Appendix B, Vertebrate and invertebrate wildlife species potentially occurring in the Sutro
Historic District, San Francisco County, California (cont.).

COMMON NAME!

SCIENTIFIC NAME'

STATUS? SOURCE?

Herring gull

Western gull
Glaucous-winged gull
Caspian tern

Elegant tern

Common termn
Forster’s tern
Common murre
Pigeon guillemot
Rock dove
Band-tailed pigeon
Mouming dove
White-throated swift
Anna’s hummingbird
Rufous hummingbird
Allen’s hummingbird
Belted kingfisher
Downy woodpecker
Northern flicker
Olive-sided flycatcher
Western wood-pewee
Pacific-slope flycatcher
Black phoebe

Tree swallow
Violet-green swallow
Northern rough-winged swallow
Cliff swallow

Barn swallow

Scrub jay

American crow
Common raven
Chestnut-backed chickades
Bushtit

Red-breasted nuthatch
Pygmy nuthatch
Brown creeper
Bewick’s wren
Winter wren
Golden-crowned kinglet
Ruby-crowned kinglet
Swainson’s thrush
Hermit thrush
American robin
Varied thrush

Wrentit

Northern mockingbird
Cedar waxwing
European starling
Hutton’s vireo
Warbling vireo

Larus argentatus
Larus occidentalis
Larus glaucescens
Sterna caspia

Sterna elegans

Sterna hirundo

Sterna forsteri

Uria aalge

Cepphus columba
Columba livia
Columba fasciara
Zenaida macroura
Aeronaures soxaralis
Calypte anna
Selasphorus ryfus
Selasphorus sasin
Cervle alcvon
Pivoides pubescens
Colapres auratus
Conropus borealis
Contopus sordidulus
Ewnpidonax difficiliy
Savornis nigricans
Tachveineta bicolor
Tachycineta thalassina
Srelgidopteryx serripennis
Hirundo pyrrhonota
Hirundo rustica
Aphelocoma coerulescens
Corvus brachyrkvnchos
Corvis corax

Parus rufescens
Psaliriparus minimus
Sitra canadensis

Sitta pyginaea

Certhia americana
Thryomanes bewickii
Troglodyres troglodyies
Regulus sarrapa
Regulus calendula
Catlarrus ustilatus
Catharus guriatus
Turdus migratoriuy
Ixorews naevius
Chamaea fasciara
Mimus polyglottos
Bombveilla cedrorum
Sturus vulgaris

Vireo hutroni

Vireo gilvuy

CSC(e), FC2

CGPrPODOTEFONPONOWPPONRFPrPERROODTFPOQAWTRFPTORPOFPO0PO0FPO0000000FP0

Sutro Historic District
Environmemlal Assessment

B-3

BioSystems Analysis, Inc,
August 1993



Appendix B. Vertebrate and invertebrate wildlife species potentially occurring in the Sutro
Historic District, San Francisco County, Califomig___(_(_:q_n__t_._)._

COMMON NAME!' SCIENTIFIC NAME! STATUS® SOURCE’
Orange-crowned warbler Vermivora celata
Nashville warbler Vennivora ruficapilla
Yellow warbler Dendroica perechia brewsteri CSC(b)
Black-throated blue warbler Dendroica caerulescens
Yellow-rumped warbler Dendroica coronara
Black-throated gray warbler Dendroica nigrescens
Townsend's warbler Dendroica rownsendi
Hermit warbler Dendroica occidenralis
"Macgillivray’s warbler Oporornis rolmiei
Saltmarsh common yellowthroat Geothlypis trichas sinuosa CSC

Wilson’s warbler
Black-headed grosbeak
Lazuli bunting
Rufous-sided towhee
California towhee

Fox sparrow

Song sparrow
Lincoln's sparrow
Golden-crowned sparrow
White-throated sparrow
White-crowned sparrow
Dark-eyed junco
Red-winged blackbird
Western meadowlark
Brewer’s blackbird
Brown-headed cowhird
Hooded oriole
Northern oriole

Purple finch

House finch

Red crosshill

Pine siskin

Lesser goldfinch
American goldfinch
House sparrow

Mammals

Virginia opossum
Vagrant shrew
Ornate shrew
Trowbridge's shrew
Shrew-mole
Broad-footed mole
Yuma myotis
Long-eared myotis
Long-legged myotis
California myotis
Big brown bat

Red bat

Wilsonia pusilla
Pheucticus melanocephalus
Passerina anoena
Pipilo erytivophthalinus
Pipilo crissalis
Passerella iliaca
Mclospiza inelodia
Melospiza lincolnii
Zonotrichia arricapilla
Zonotrichia albicollis
Zonotrichia leucophrys
Junce hyemalis
Agelaius phoeniceus
Sturnella neglecra
Euphagus cyvanocephalus
Molothrus ater

fcterus cucullarus
fererus galbula
Carpodacus purpureus
Carpodacus mexicanus
Loxia curvirostra
Carduelis pinuy
Cuarduelis psaltria
Carduelis rristis

Puasser domesticus

Didelphis virginiana
Sorex vagrans

Sorex ornatis

Sorex trowbridgii
Neurotrichus gibbsii
Scapanus latinanis
Myaetis yunanensis
Myorix evoirs
Myortis volans
Myvoris californicus
Eptesicus fuscuy
Lasiurus borealis
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Appendix B. Vertebrate and invertebrate wildlife species potentially occurring in the Sutro
Historic District, San Francisco County, California (cont.).

COMMON NAME' SCIENTIFIC NAME! STATUS? SOURCE?
Townsend’s western big-eared bat Plecotus townsendii townsendii CSC, FC2 D
Braziltan free-tailed bat Tadarida brasiliensis D
Brush rabbit Svivilagus bachmani D
Desert cottontail Svivilagus audubonii D
Black-tailed hare Lepus californicus D
California ground squirrel Spermophilus beecheyi A
Eastern gray squirrel Sciurus carolinensis D
Western gray squirrel Sciurus griseus D
Eastern fox squirrel Sciurus niger A
Botta’s pocket gopher Thomaomys bottae D
Western harvest mouse Reithrodontomys megalotis D
California mouse Peromyscus californicus D
Deer mouse Peronyscus manicularnis D
Pinyon mouse Peromyscus truei D
Dusky-footed woodrat Neoroma fuscipes D
California vole Microtus californicus D
Black rat Rartus rattus D
Norway rat Rattus norvegicus D
House mouse Mus musculus D
Gray fox Urocyon cinereoargenteis D
Raccoon Procyon lotor A
Long-tailed weasel Mustela frenata D
Striped skunk Mephitis mephitis D
Feral house cat Felis cartus A
Northern sea lion Eumetopias jubatus FT D
California sea lion Zalophus californianus D
Harbor seal Phoca vitulinag D
Northern elephant seal Mirounga augustirostris D
Black-tailed deer Odacoileus hemionus D

I Common and scientific namics follow Laundenslayer ct al. 1991,

[§8]

CSC: California species of special concern, a designation given by California Depariment of Fish and Game (CDFG) to native laxa whose
state breeding populations are of special concern because they may face extirpation,

CSCib,r,¢): only breeding habitat (1), rookery sites {r). vr nesting colonies (¢) are being tracked by CDFG.

CE: state-listed as endangered under the California Endangered Species Acl: nadive laxa in serious danger of becoming extinet throughout
all or a significant portion of their range.

FE: federally endangered under the federal Endangered Species Act (ESA); taxa in danger of extinetion throughoul all or a significast portion
of their range.

FT: federally threatened under the federal ESA; taxa which are likely 1o become endangered in the foresceable future throughout all or a
significant portion of their range.

FC2: category 2 candidate for federal listing as threatened or endangered; 1axa for which existing information indicaies listing may be
warranled, but for which substantial bielogical information to support & proposal is not currently available.

F3C: category 3C candidate for federal lisling; taxa that have proven 1o be more abundant or widespread than previously belisved and/or
are not subject to any identifiable threat.

3 No specific ficld surveys were conducted by any of shese sources. BioSystems' observations were recorded on site visits.
A = Observed by BioSysiems hiologists 1992,
B = Observed by Fish 1989,
C = Sutherland 1971 as cited in Royston, Hanamaoto, Beck, and Abbey (1975).
D = Environmental Impact Planning Corp. 1975 as cited in Royston. Hanamoto, Beck, and Abbey (1973).
E = Sieve Bailey, California Academy of Science, pers. comm.
F = Golden Gate Audubon Society. pers. comni.
G = California Natural Diversity Data Buse (CNDDB).

Sutra Historic District BioSystems Analysis, Inc.
Environmental Assessment B-S August 1993






APPENDIX C.

WILDLIFE-HABITAT RELATIONSHIPS (WHR)
DATA BASE SUMMARY SPECIES LIST

Sutro Historic District BioSysiems Analysis. Inc.
Environmental Assessment August 1993






( Sv ) anv's JYOHS INTELSNOVT 2E
{ Wy ) anW JHOHS INTHLSNOVT LE
{s2) aNYS G30¥INENS INI¥LSNOVYT 0%
( Wz ) and 03943W8NS INTHLSOVT 62
1)) JT13NKIT INIHLSNIYVT B2
(8% ) u30¥038 IYOHS INIAVH 22
( ¥% ) sSH¥30WN08/37188NN IYOHS ANTHYW 92
(9% ) 318802/ 713AYN9 JYOHS INTUYW G2
( 5%) aNYS Y0NS N[N 92
( 8¢ ) XJ0¥Q0389 VA1 LE3LNT INIdVIR €2
( ¥¢ ) $¥3071008/3199N% YAl LdIIN] INIEVN 22
(G T 378802/ 713AVED TG L¥ILN] INLAYH 12
(s¢€) aNYsS IYAIL¥IINI ANIHVH 02
(G NIWAVE 51
[ QA Ndvd-IW1IN3QIS3IN Bl
0%} %00L-09  35N3Q 8MIHS 1NIavD3Q HNAJS TYLSVOD /1
( Wy ) %65-0%  31Y00W AN¥HS IN3OVD3a an3J5 IVISY0D 91
C dv ) %65 -52 N3do BNYHS INIOVIIQ 8NYIS WLSYOD 5L
{ 5%} %%Z-01 353vdS BNYHS LN3QY¥I3Q aNYI5 WISYOD vl
{ ag » %00L-09  3SN3Q ANYHS 3UNLYW SNYIS IVLSYOD £L
( Wg 2 %65-0%  3AL¥00W SNYHS 38NLYW 8NdIS IVLSY0D 2L
( d€ ) %65-52 N340 SNYHS FUNLYMW ANYIS IVISYOD LL
(5 %%2-0L 35HYdS SNYHS JANLYW 8N¥IS IVLISYOD OL
( a2 > %001-09 3SN30Q ANYHS INMOA 8NYIS IWLISYOD 6
( W) %45-0%  3LUAOW BNYHS ONNOA 8NYIS IVISY0D ©
( d2 ) %65-52 N3d0 ANYHS DNNOA 8NAIS IVISVOD ¢
{sz2) %92-01L 3SHVLS ANYHS INNDA BNdIS IVLISY0D 9
(L ANYHS DNITQITS 8N¥IS WLISYOD S
(a5 ) %00L-09  3SN3g 3341 398¥1/03M $333dAJ-3N1d 3NOD-Q3S01D %
{ WS ) %65-0%  3LHOOW 33¥1 398¥1/d3MW $538dA2-IN1d INOD-QISOTD £
{ ds ) %6€-52 N3d0 3341 39AVI/Q3IM $S3ddAD-3INLId 3INOD-33S01D 2
( 86 %y2-01 3SYvdS 3341 3I9AYT/03N $534dAD-3INId 3NQD-03S01D L
Is1eli1qeH

AINNGY QIS IINVYI NYS
I5u011B307

SYIN3LIYD NOI1D3T3S

L - 39vd 1S17 AMVWWNS S3103dS
26/2L/2o L1ty 68/80/80 1uD1SIaN Iseqe)
ANVAWOD JT¥10373 ONY S¥D J1410vd 404 ISSOWIL 3ININ] A8 OIKWYHOOUd
W3LSAS JIHSNOILYTIY LVLIGYH 3417107IM 3WvD ONY HS14 40 INIWLIYYHIQ VINFO4I VD




g VAT LYNY eJadadys seuy 1IVMAYD# 5808

g VAT LYNY eleadA}d seuy ¥I13IA0HS NEIHLHONE %808

8 IVQILYNY eJa3idouedl seuy V3L NOWYNNIDY £508

g aval Lyny SJODS|p SBUY Tv3L O39NIM-3NT8# 2808

8 IYQAILYNY eynoe seuy TIVLINTd NYZHLIHON# 0808

g IVALLYNY soysuAysAred seuy AV VR 6208

8 vqILYNY 822943 Seuy ¥3L O39NIM-N33¥0# 2408

g VAL LYNY esuods ¥y NINQ GOOME 9208

g var LYNY S1suspeued eluedg 35009 VAYNYIE 6208

! AVOIHLINYOINSIUNHL LYty spebald $181 Q3Jv4-3L1HME 2508

EFLENT XBJ03 304U XBJIODLIIAN NO¥IH LHSIN QINMOHI-NIVIE 4508

Ivalaquy SNIELJYS Sapluoing NOY3H QINIVE-NIFYD BSOAE

ECDEEDEL] siql snangng 13493 31LLvI# 2508

JvalIgay ejny3 3133483 13493 AMONS# £508

aval gy sNq|e snipoJawse) 13993 1vIuos 2508

IVaiIqay seipoJay eapJy NOW3H 38 1¥IY L508

3vaI3aYY snsoutblIua] snJnelog NYILLIE RYD1d3WVA 6908

V01 IV¥0I0YIVIVH snai16ejad xeJododoeieyy INVHOWEOD 319¥13d# 2508

IVA[IVI0I0YIV TVHd snie))tojuad xeaodo.oeeyd INVHOWY0D S, LONV3B# 9408

t 3YaIIYI0I08IY IVH SN1iJnNe XeJ630428)eyd LNVHOWH0D 0315342-378000% 7408

€1 IVOINYDI13d S11BIUSPLIJO SNUE33)ad NYD113d NMOUB# £%08

L AvaINYDI3d SOYIUAYIOIYIALE SNueDalay NV3173d JLIKA NYJId3WvE 2909

3¥Qa103d4121004 L1y4e)) / S11e3U3p1320 snuoydowysay 38349 S.NAVID / 39349 N43ALS3IME 0LOE

wa1a3d12100d s11)091u6tu sdedpog 38349 QIdVIF 6008

V01434121004 euabasiyb sdeaipod 38349 QIADIN-AAE GOOH

3vaaadIaigod sdaotpod snguA)tpod 38349 G31118-0314% 9008

L Ival A J3ULIL BLAEY NOOT NOWWOD €008

3val 1Ay ealidae elaen NOOT J1L1Ddv# 2008

B IVAINYY eue13gsaied euey 20¥47IN8AE 950V

IVAINYY 1a1Aoq euey 90¥4 039931-M0T13A 11IHL004% £H0V

IVAINYY esodne euey 90¥4 G39931-038% QYOV

IVAITAH e111Bas gAY D0Y4334L J1AI0vdd 650V

JvaIno4dng seaJloq oyng avolL NY¥3LSIMNE ZEOV

IVALINOGOH 13 1d snjenualle sdasoyoedies YIANVWYIYS 330N3 TS VINSOS [WI# 91OV

IYQIINDGOH 1314 12110425Yasa eullesul YNIIYSNI# ZLOV

VAT YONYWY TYS e50401 'yolae) LM3N YINYO1IWYOH 200V

VI HONYWY VS esojnuest eysiaet LM3N Q3NNTAS-HONOEY 00V

VAT LYWO LS ABWY wnuleB1y ewolsiouy YIONYWYIVS 339118 LOOV

as $Sd13.3 ATiWvd IWYN J1d1LINILIS 3WYN $3123dS ol
W H8422244
8295921
SNIVIS
4 <39vd 1817 A¥VWWNS 53133dS
26721720  |LigYLL 48/80/80 :uoLSJap asegeieq

ANVAWOZ D1312373 GNY SVD DI4[DVd d03 ISSOWIL 3N3WI A8 QIWWVIC0Y¥d
WILSAS JTHSNOILYIAY iVLIBYH 341107IM 3WvD ONY HSIJ JO LNIWLEVJI0 VINNOL1TYD



M0 O« a0

«©

AVATLYNY
VAT LIVNY
VYOI LVNY
VAL LVKY
3YQILVYNY
IVQILVYNY
IVAILYNY
IVATLIVNY
VAl LYNY

SLjewdAy 21nbuely
SNIIUOLIISIY SN3LUDLILISIH

Slutyye
211w
$1481)09
Bued | Jawe
BLJBULS] |BA

BAYIAY
eAYIAY
RAYIAY
RAYIAY
BAYIAY

BUED | JBWE SEUY
adojauad seuy

MYNDSEIo8 2608

AING NINDIVHVHE 9608
d¥3S ¥3S53#% %408
dvIS ¥31v3N0% €608
AINQ AIAZIN-ONITHE L1608
QV3IHO3¥# 05608
XIVHSYANVIE 6808
NOIDIA NYDIAINVE LBOH
NO3OIM NYISYEN3g 9808



9
2
g7e L
57
8
9
st
95
St
S
9
B
g
8
g
g
2
8
B
g
g

3VAIYLS0¥IANNIIY
3val 41SONIANNITY
IV 0040LVYWIVH

Va1 [HAVYEYHD
3vOl [HAYIYHD
3V0[ T¥GYAVH]
IYAI T3aVHYHD
Ival vy
ELIORRLE
IvalTIvy
VA1V
IVOINVISYHd
I¥AINOI YA
IVAINCIYS
IVQINOD VS
IVAINGDIVS
AVATYLId 120V
AVALYLEAIDDY
ELIE-INE-Rpolel )
IVaIYLI4I30Y
IvarylIdIaoy
IvalyLld1J0v
IVaIdLldIaY
JvaiyLiididy
ELLUR TN el
IvaryLIdIddv
IvaIdLI4120%
IVQILYVHLIYD
IVATLYNY
IVQ1LVYNY
IVAILIVNY
IVAILYNY
IVAILYNY
IVCEELYNY
IVAILYNY
IVAILYNY
VAT LYNY
JYAILVNY

BUBD LR BJJIS0JLAINIDY
snuesixaw sndojuewy
Luewyaeq sndolewsey
SNJ34190A SNiJpeJRY)
sniewied was SN|JpeJEy]
SN JPUEXa e SNiJpeJBL)
gloJelenbs siie1and
euBalJawe e} )Ny
sndoJoiys EjNULYjED
slLJ1soJ1Buo) shijey
sisuddiewel snjjeiaie’
edluagog1ies eydsdiyen
Snued XY o3]e4
snu|JBaJad 02)ey
sNiJequn}od odjey
snidandeds oayey
S019esA4Ya B tnby
sndobe| oajing

s1|1ebal 0aing
sisuadiewel o3ing
snjeaut) oaing

1143do0d Jal1didoy
snietJas Jayidisoy
SnIURAD SN2U4L)
snjeydadoina) snlaael ey
SN3|NJ282 ShUe)3

sni1ael ey uolpued

eJne sajJeyied
sisuadiewel eandAxp
JOIBIIDS SNBuIy
JasuebJaw snbuay
sn3e}nang salApoydos
2)03g9)e eyeydsong

B3 |puR|sL ejeydaang
enfue s ejeydasng
35N} Blliue)ay
ele])12idssad Bllue|ay
eJbiu e1ltueyay

Js $5d1313 AllWvd JWYN J141INIIDS
il 2] H8422244
BL9syEel
Snivis
£ 139vd 1S17 A¥YWWNS $3133d5
26/zZ1/20  DEIEYELL

ANVAWOD J1¥12373 ONY S¥Y9 J1410%¥d ¥04 ISSOWIL 3NIW[ A9 OIWWVHIONd
WILSAS JTHSNOILYI3H LVIIGVH 341107IM WYY ONY HSIF 40 INIWIAVLIQ VINNOLITVD

1300AY NYOTH3IWvH
17148 a3NIIN-XNIVI8H
YIRILVIAILISAO NOVIgw
Y3307

¥3A07d QILVWIVIIWIASK
¥3A0Td ANONSH

43A07d G317139-X2v788
1000 NYOIH3IWVH
NIHHEOOW NOWWOJ#

TV d3dd¥I0#

TIvY NOVI8#

TIVAD YINNOZ1VD#
NODIVS 3TWIVIdE
NOQTV4 3NI¥93I¥IAdE

' LINEEL"]

1IHLSIA YD HIMVE
3719¥3 N3O09#

AMVH J39937-HONOUR
ARYH SMONTONYY3 4%
AMYH G3T1V1-039¢
JMYH (3¥30MN0HS - GIuk
AMYH S 434000#

AMYH Q3NNIHS -duvHS#
Y31 Y4VH NYIHLUONY
39¥3 aTveE

3L1A 43H30IN0ONS - NIV 8¢
A3ddSO#

FJPNLTNA ATNANLE

A2NA AdGnyg
YISHYOYIW QILSVYIHE -0y
YISNYOHIW NOWWOI#
YISNYIYIN (I000HE

(L ENEREEDT:
JA3INIQI0D S HOHEVEH
JAINIATI0T NOWWOIH
31005 QIONIM-3LTHME
431005 Juns

¥3102S NIvas

JWYN S3133dS

vie
£oia
ZeLg
gs1d
9518
ysla
lsi8
6718
8718
718
£ria
o%L8
L£l8
6218
gcig
2218
9218
cele
kZ4%:
§Zie
-19%:
fLL8
chig
7ilg
£il8
tiig
oLig
8018
2018
f0L8
soLe
2018
£0l8
2oLe
loLa
00i8
6609
B&03

6B/80/80 :UOLlSuap aseqeleq



AVQIIVd40T0IS
3vqIIvd0I03s
Iva]Ivd0I0Is
3I¥aldvdo103s
3vQiov401038
AVQ1I¥d01028
3IvQ1I¥d01008
IVaIIV40T02S
3¥A12vd0703s

saJddaiul eieUBIY

eOpa) esowly

SNUBDLJSE SN LUSINN
sndoseyd snjuauny
QLJenaew Si13t19y

SNUEDU| SN1a9504a19H
snjewtediwas snaoydotidoies
sadiapy4 eBula)
eanajoue|aw ebuly)

JINOLSNANL AQQNYK 2118
11R009 G3183VWE .19
A3TUND Q37718-ONOWW CLLE
T3HBHIHME 24118

434 14ORVS 03L104SK QLLS
H4371L1V1 ONIYIONVME 4918
13717184 8918

SI2TM0TTIL ¥ISS W 9918
$93IM0T13A ¥31VIIIR S9L8



3Va1004Y LXNEA BINIBBY) 14IAS SiXNvA# 1828

IVOIITINKI ddv L1]18230u sn)tdoude ) Blg TIIMY00d NOWWOIH /2228

E3 1) BIEIE sna1pese sn)jobay M0 LIHM-HYS NAIHLAONE 49228

L Ivaroruls snauwe| } o1sy MO QIHV3I- LUOHSH £/28

I IVaIoIuLs BLIBINDLUND BUBYLY M0 DNIMOHYUNBE &928

3VaIDIYLS ewoub wniplane)y MO AWDAd NYIHLHONR 2928

3VaIDINLS shueluLbaia ogng MO0 G3INYOH LV3USH 5928

IVAIDIRLS L1330D1uUay SMIQ M0 HI33WDS NY3ILSIME 4928

IVOINOLAL EQE 034} MO NEVE NOWWOIR 2928

g AVQIAWNI0ID eJnoJJew epleuay 3A00 DNINENOWE $528

8 IVAIBNNICD ele(dse) EqUN|OD NOID1d 0311vL-ONvag Lsz8

8 AVAIBWNTCD BLAL] BQUN)O) 3ACGC N20¥# 0528

L avaiay B1E1320UOI B YI0IB] 13NV SOYIIONIHNY /%28

avaiay sn313naye snydwadoy241d 130NV S.NISSYI# 4428

Ivalay equn 6o shydda) 10W3TTIND NO3D1d# 6528

Ivaraw abjee etun %UNK NOWWQDH S$28

€1 ECLORVAl WNiE]LIUE BUISLS NY3L LSYI IR HE28

varavi 1481810} BUIS1S N¥3L S, Y¥3LSBO4# €528

IVaIHY OpuUNJ LY BUJIIS NY3L NOWWOD® LE7S

L Ivarav sueBaja euJalg N¥3L INY9313 4228

vaiavt suszsasnef snJE 1IM9 QIINIM-SNOINYID 1228

Ivalyy S} jEe3uapida0 snJeq 1IN9 NY3LSINgG DZed

EVIOELA tJadeyy snJeq 1IN S UIAVHIE Zi2R

Ivaiav sniejuabJe snieq 1IN SNI¥¥IH 9289

IvaIyy? SN21uJo4 ¢RI snJe TN VINGO4ITVI4 5128

VAL AV SiSuaJemMe|ap snJe) 1IN QI1TI9-ONIEY »Lzd

EVTt LA snues snJel 119 HMawg g£iLz8

3Ivaravt luuewasay snael 1I09 SNNVWEIIHE 2128

Ivaryvl etydispe)tyd snJeq 19 $:318vdvNDa# L1128

IVaII¥40103S ofeutyjeb cBeut)jen IdINS NOWWOD# 6618

Iva1Ivd01095 snajedo)03s SMWOIpOUILT ¥3IHILIMOG Q31118-9NOWH L5618

IVAIIVAOI0S SNas|Jb Smwolpout ¥IHILIMOO0 Q3T18-1UOHSH 9518

IVCIIVIOICIS eutdie sLupLied NIINNGH L6LE

IV¥a1I¥d0I0Is elj1nuty siupLye) ¥IJIJONYS LSYI# SBIA

VA1 IVdO 103 tJnew stiplje) Y3JIJONYS NYILSINY $Q1E

ava1Ivdo109s eqie siJpiied DNIT4IONVSE 818

3¥a12vd0103S elebaia eZiJydy Qu1848NSH 6218

VAL IVADI00S BEYdaloUR 3w BlJeualY ANOLSNANL XI¥1E4 8218

a5 5541313 A1IWY4 IWYN J141LINIIDS IWVYN §3123dS al

wa HE422244
9957221
SMLVLS

L1SI7T AYVWWNS $3123dS

Y :3ovd
26/eL/za  vvieysLL 69/80/80 :uo1SJap aseqeleq
ANVJWOD JTH1D3T3 ANV SVD D1Jd10vd H04 ISSOWIL INIH] A9 OQIWWYYD0¥d

W31SAS dIHSNOTLIVI3Y Lvil8vH 34170714 WY QWY HSI1d 10 INIWLIVAICG YINGOJIVD



Ivaidid
Jvaidld
3valdld
Jvaldid
3vaidid
3vaINIG3adTV
AVAITTHIOHL
VA1 T1HI0NL
A¥Q100dY

suassaqnd Saplodld
LET1EIINU SSPLOJId
Jagnda snoideaAyds
SNJOALI1WI0} sadlaue|ay
siM3| sadisuejap

UoA2|E 21443)

uises sniouydse)es

euue 33dAie]

S|jeiexes sIINeUclay

¥3INIIJO000M ANROGE £0£8
3342340000 S,1WLILNNY 2088
YIAINSAYS QILSVINE-0344 6628
¥3NI3400014 NYOIWH 9628
HINIZSA00M (SINITIR 628
HIHSTAONIN Q3171398 £628
CHIEDNIWWNA S, N3TVH 2628
GEIEINIWHNN 5. VNNV 2828
141MS Q3L1VOHHL-31IHM# 2RZE



3vQidvIIISNW
IvaIdvIIISNN
IVAIdYITIShW
3IVAIdVITISNK
IVAIdYIIISNW
3IVQIdYIIISNK
IYAIdYIIISNW
IVAIdVYIIISNM
3vVQIdvI1ISNK
3v¥Q11AG0790¥1
IvQI1A0071003L
3ValLA007004L
3vaILlAG0T20YL
3vQILAQ0T0%.L
ELIORLFE-ER
IvallLIs
IYQILLIS
IVQITVHLID3Y
IValavd
Jvaiavd
IVAIAN0D
IVAIAY0D
3VAIA¥0D
IvaTAN0D
IVGINIONNYTH
IYAINTONNATH
IYJINIONNYTH
AVAINIONNY TH
AVOINTONNYEH
IVOINIONNATH
varanvay
IVAINNVEAL
IVYAINNVYEAL
IVAINNYYAL
IVAINNYHAL
IYAINNYAHAL
3v0I31d
Ivardld

EB]lBLI52) eIBwey)
SNIASEU SNAJOX]
sniJoiel5iw snpany
snieynB snieyie)
sn3eNISN snJteyied
BUBD | X3 Bl1OLS
@3|nJaed e)}idoliog
g|npuajes sninbay
edesjes sninbay
Ssa1Apo1Bouy s33Apoibod]
uopae salApoibod)

L1 1M3Q SIUBWOAIY]
snued L xsw sadJayies
sn32)0sqo salauid|es
auedlJswe BI1YIJRD
esewbAd e31i5
$15U3PRUED B1ILS
snwiuiw snJediJliesd
SN1BUIOUL SnJed
SUAISA4NJ snued

XBJOD SNALOT
SOYIAYJIAYIRIG SNALOY
SU22521N.4202 BWo20 aydy
142711235 B11120URA)
e23135NJ OpUNJ LY
elouoyJdJAd opunJd Ly
siuuadaa8s xAJaidop1B1als
BULSSETEY) BI3UdAYDE]
4010214 elauidAyoe]
$1gQns auboayg
siJised)e e)ydowauy
SL1BI1IJUIA ShuueaA]
eABs sluuoAes
suedLJBIU S1udoAes
S11121434p xeuopidug
SNIN0PJoS Sndojuo)
snieJne saydejos
SNSO11LA Sapi1odid

LTLININMG

HSN¥HL Q31uvAg

NI180¥ NYI[u3Wve

HSNEKL 1IWd3H#

HSNY¥HL S.NOSN]VASH
Q¥183ME N¥ILSIMY
YIHILVILYND AVHD-3NT8K
LITONIX QINMOYI- ABNYS
LITONIN Q3NMOYEI-NI0109%
N3UM U3LNLAR

N3¥M 3SNOHE

NIUA S.XD1MIBY

NIHM NOANVIH#

N3¥M ND08#

¥3d3WI NMOUB#
HILVHLAN AROAd#
HILYHLNN QILSVIHE-O3u%
LILHSNB#

ISNOWLIL RIVId#
330¥NI1HD QINDIVE-LNNISIHIH
NIAVYH NOWKWOIH

MOYD HYDT33WvE

AV 8NAISH

AVF 5.,d371315#

HOTIVHS Nyvag

POTIVAS 441 10#

MOTTYMS QIONIM-HONOY NH3IHLHONY
MOTTIYAS N3IHD-13101A%
MOTIYMS 3341#

NI1d¥W 31d8Nd#

AWV QINUOHE

OAI8ONIN NYILSIME
3830Hd 5.1 AVSH

3830KHd NIVIoN
YIHILVIATL NAILSIMR
23M3d-000M NA3LSIME

L6g8
06s8
6ge8
98l
sgga
0gg8
Li58
968
6288
0l%8
69:8
89£8
29¢8
99£8
yotd
£9¢8
[85%:
09£8
gsta
£5¢8
batz
£658
gve8
9ve8
yyed
£ves
(343
O%e8
6ee8
Bgecd
FA3%:
313
£2¢d
1259
02sd
Litg

d34D174 NY3IHLYONE 108

¥IAI3I4000M Ay IVH#

3WYN 5310348

s $5d1313 ATTWYS 3WYN J31311N3IDS
w3 H8422244
8L959E21
SNivLs
S i39vd 1SI7 AUVWWNS S31234d5
26/21/20 653897LL

048

68/80/80 :uclsJap aseqeleq

ANYdWOD 31312313 ONV S¥9 21410Vd H04 TSSOWIL 3NIY! AB OIWWVHDOUd

W3LSAS dIHSNOILYI3Y LYLIBVH 341707IM 3WvD ONV HSId 40 INIWIVAIQ YINNO4ITYD



3vaiZ1d38W3
IVAINQOINIA
IVAINO3IHIA
IVAINANLS
Ival a7
IYQITIIABWOS
AVAITIIVION
IYOIWINW
IVAIWINW

BIE3D EUOAIWITA
snA LB 0BJ LA
LUDIINY OFLLA
siaebina snusnis
SNUELILADENY SNiueT
wnJdoJpad e)112iquoeg
e3l@joutds snyluy
WNALALP3J) BWO3SOXO0 ]
50110154 0d snwiy

§3794vH GINMOAD- JONVIOH G298
OJHIA ONITO¥VA BLYE

O3HIA S/NOLLNHE 2L%H
ONIINYLS NV3Id0UN3# LL1YE
JAIUHS OVIHAIDD0T% QL8
ONIMXYM dva3ds 2078

1idld d3ivH¢ r0%8

YIHSYIHL VINNOI1IVOH B6£8
QUIGONINION NYIKLMONY €658



1 IvaIaIyNos sueJBea xaJog MIYHS LNVHIVAZ SOO0MW
avaIKdI301a BuetulBliA siydiapLg WNSS0dD VINIDYIA# LOOW
IVAIYISSVE SN313Sauwop Jassed MONdYdS ISNOHE 295E
AYQI111ONT A SNU|1JadSaA $21SNEJYI0DI0) AVIBSOND ININIAIN 9%sH
IVAITTIONT 44 $13stJ) s1isnpJe) HINI4QI09 NYI133Wve S958
IYGITITON 84 ei1esd sijanple) HINTSQI09 83853 £954
AVOITTIONI NS snuid s(janpie) NIASIS 3NIdA 2458
IYATTTIONIHS BJIISOJLAIND B1X0] TT18S5040 a8y 6E58
3vaI1110NTEd snuedtxaw snoepodie] HINT4 3SNOHY €58
3YQITTI9N1 A4 snaundand snaepodae; HINI4 37ddNd# 9558
ECTOFAREL E e1nqieb snisyog 370140 NY3IHLHONE ZESE
IVaIZI438NW3 SNJE|INOND $NJ3LI] 3101%0 G3000HK 0E58
IVQIZI1d38K3 J21e SNJYI0 0K GUI18M0D Q3A¥3IH-NMONSH g25H
IValzZiy3en3 snjeydasoueAd snbeydn3 QYIBNIVIE 5, H3NTHUBY Y258
EV I FAFELLE] e193163u e))8UIN1S MYV IMOOYIW NHALSIHY | 258
l IVQIZ1YI8NI Jojoaiey sniejaby QY [EXIVIE 03HDI0D1d14 0258
Ivalz1438ma snadtusoyd sniejaby QEIAXIVIE QIDNIM-0IYH 6168
3IvQ1Z1438K3 S1jewady osunr OINNF Q3A2-NYVGH ZLSS
EVTOFARELTE sAaydosanay eiyolalouoz MOYUVAS QINMOUI-ILIHME OLSE
IVA1Z1 438K el1tdesraie eryatriounz MO¥AVIS Q3INMD¥D-NIQI0DE 6058
IvalzZI¥3gau3 ftujoduL) ezidsolay MOBYVAS S,NI0INIT4 9058
1 EV IO VAR ELE] elpo|aw ezidso)an MOUAYIS DNOSH S0SE
IvaIZ1¥38K3 BIBL]Ll B} 343554 MOYYYYS XO04# %058
l IYAIZI430W3 S1SUaY3IMPUBS SNINJJASsed MOUAVIS HYNNVAYSHE 4698
IVOIZ1438K3 11129 ez 1ds|yduy MONEYdS 30VSH 2698
IVQIZ1438W3 sniewwe s $a1sapuoyd MOYYYS NUVIE S698
I¥Q1Z1438mW3 eutJassed e}}azids MOHUYdS INIJdINI# 68%E
Ivalz1y3IsmK3 sdasyny ey ydowny MOH¥YS QINMO¥I-SNOINYE /898
IVQIZIYIANI snasny o] ldid JIHMOL NMOYE# w878
vz 1438W3 snulteylydosyiAle o)idig J3IHMOL 03CIS-SN0JNEs 878
3YQ1Z1338A3 BuaOWe BU}JISSEd ANILINNG 11NZY% 2248
YQIZ1438W3 snjeydsdoue | SN3i33nayd IYIBSOUD 03IAVIH-NIVIEH %6
V017 143903 ej11snd etuosyIN ¥3188YM S, NOSTIME £99d
3v01Z 439K 1alw]o3 Siutoredp YITEEVA S, AVHATIIIOIVHE 0998
ELIOFIRELTE LpUIsSUNG] B2{0JpUaQ HI1BUVA S, ANISNMOLY 2598
3Y01Z[438N3 suaosaubiu eatolpuag ¥318YYM AvHD GILVONHL-XIVI8R 9E%8
EL IO F ¥ EETE B1BUOJOI EB3|0IPUA] ¥3198YA 03WNY-MOT1I13AE SEYE
i 3VQIZ 1438w elysaiad edjolpuag ¥318YM MOIA# D58
25 $$d1313 A1V WYN DTJIINIIIS IWYN S3I123dS al
o H8422244
BI9SERL
SNLVLS
9 139vd 1S A¥YWWNS $3123dS
26721720 9li6%tiL 48/80/90 :uo1S13p aseqeleq

ANVAWOD 1413373 ONY SVD J1J10¥d HOJ ISSOWIL 3INIHI A8 QIWWYNDONd
WILSAS dIHSNOILYIIY LYLIEVH 35170714 IWYD ONY HSId4 20 LNIWLIHY4IQ YINHO4 11V



IYQINOIT1183dS3A
IVQINOITIL143dS3A
IVQINOII L3S 3A
3VQINOI T 1¥3dS3A
3VAINOITI 1Y3dS3A
3YQINOI 1 1¥3dS3A
Ivaldive
I¥aIJ140%
3vQI1J1805

snJadsay snyjedasidid
SN LU0 LRI S110AKR
SUB|0A SEI0AW
SOPOUBSAY]) S110AW
S1I0A2 S|3I0AH
sisusuewnA 5|30AK
shuewlie) snuededs
L16pLigsosl Xadsos
SN1EUJO X305

371341S1d1d Nd31SIME LEOW
S11OAW VINBO4ITWIH 82O
S1i0AW (03D937-INOW Z20W
SILOAW GIINIYI# F20W
STL0AM Q3YVI-OR0TR SZOW
STIOAW VHNA# 220W

370W 031004-0V0U# BLOW
MIYHS S.FOATYBMOYULE ZLOKW
HIYHS JEWYNYO  SDOW



5 Va1I0Kd 8143504 | 1snBUe eBUNO LKW Y35 INYHAT13 NU3HLAONE SZLW

QI I0HL BULINY LA BIOYY VIS HOBAVHE LLLW

VAl I¥YL0 snueiusoyLies snydojez NOIT ¥3S VINNOA1WWI# OZLW

3Val14vi0 smiegn{ sedojaung NOIT ¥3S NHIHINONE 69LNW

g 3vari34 snynJ 51134 LVIS0B# 99N

g 3YA17315NKW si3tydaw s131ydon ANONS Q3J1ULISH Z9LW

i g IVAI13LSNW si]t12e45 a)eboyidg ANNNS Q3LL04S NHILSIME LOLW
1 8 EV AR ETE snxel eapixe| ¥390vay 09LMW
g VaIT31SNN UOS A B121SNKY INTWE GSEW

g EVTRE TR eleualy @131Sny 73SYIN Q3TIVL-INOW LSLNW

] 3VAINOAICYHd 4010 UoA304d NOOJJ¥EE £5LW

5 IYAINOAION SNINISE SNJSLlJessey VIVITGNIER 25LH

w AVAINYD mjm-ucmm._wour.wc.—u C0>00L3 X03 AVHIE &%LiM

] AVAINYD suesjej Stue) 310A00% 99IM

VO dNK SNNIsL SNy 3SNOW 3ISNCHE Z7LM

VALY sna1BaAlou snijey LV¥ AVMUONE LYW

VAT UMW snjlelt sniiey 1¥d AI¥I8# OvINW

ELTOFERIE ) SNI1YIIG1Z eJiepup LYUASNHE 6ELW

1 EVTAPERIE W) SN21UJ0411€D SN10JDLY 3I0A VIN2OAIIYIE 5LW
1 Ival1307T4D sadiosny ewolosp 1YH000M Q31004 -AASNGE J2LW
ELLITERIE N} 13nJ31 SnasAWodag 3SNOW NOANId# OZLMW

1 EPTORER)E S SniBINdLUew SNISAWGIag ISNOW 330 ZLLW
IYAI132140 SNILU0} 118D SNIsAwoIag ISAOW YINGOIIWD 9LLMW

i EVTOEER] B $130)ebau SAWOIUOPGIYL LY SN0 1SIAYVH NdILSIME SLLW
IVQ1AWOEILIH snIsnuaA sAwopodig 1V¥ DOHYONYN 032¥4-MONHYNE 20LM

3vQ1AWDID 2€110Q SAwowoy] ¥AKA09 13X¥I04 S.VL1108# LGOW

g avarunios S1SUBUL]0JBD SNINLIS 13YHINOS AVHDE 9L0M
Ivalanias 1Aaydeag sn) Lydowsads TIVYINGS ONNOYD VINSOA1IVIE ZZ0W

g aV01¥0dI) SNoLuJO} 1 1ed sndal ¥YH QITIVL-NIVIE# LSOM

g valeoda twuognpne snbejLa)As TIVINOLLOD 1435308 Z70W

{ g 3VA1¥0437 tuewyoeq snbeyiAa)As L188YY HSNY8R SYOW
L 3VQISSOI0W s110Jad sdowngy 1v8 J4J115VW NYILSIME Z70W
3Va1$S00H SESUD1]138JQ epiiepey 1vg Q311¥L-3384 NYI1IZVHE# AEOM

1 IVAINOIT] LY3dSIA snpiyjed snozoJdjuy 1vE Ql1TVd# SEOM
t IVAINOIT11¥3dSIA 1 LpUaSUMO] SN100314d 1v8 g3dv3-918 S,ONISNMOL# ZEOMW
AVAINOI T LY3dSIA SnaJauld snJnisel LYS ANYOHE YEOW

IVOINOITILY3dSIA St)eatoq snintse 1¥8 033% £50MW

3YGINOII LY3dS3A SNJsny sN2ts31d3 1¥E NMOUB DIB# ZEDW

25 $5d1313 ATTWYd 3WYN JT41IN3TIS JWYN 5310345 al
W2 H8403244
82954521
SNLYLS
F A 139vd LSIT AYVWWNS $3]123dS

26/2L/20  B2TEYiLL 68/80/80 :iuoisuap aseqeleq
ANYdWOD DTHLD313 ONY SYD J1J410vd 804 ISSOWIL 3NIHT AR 03WWYdI0Yd

WILSAS JTHSNOILVISY LvLIGVH JJI0TIM 3WYS ONY HSLI4 40 INIWIHYLIC YINIOJITVD



IVaIysn100
Ivai¥sning
3var¥enIod
IVAINSNY
JVQIINIDS
3vaINvNo1
IVQINYNDI
ELIQRIYE
AVJIA¥ID

Jo391J4318U02 Jagnio)
SNuUal BlIuo)

snaelaund siydopeig
SNIBULJEIL] MW SNIoUoYJJIa]
SNUEIUOL | 1YS S203un]
WN3IBUCJICD EBWOSOUAJYd
s1jeluapiaao sntodoiaas
BlRJOWIRW SABLS YD

SNUD LWBY SNa| 1830p)

¥30vHR LSO

FAYNS QITMVL-dUVHSH S%0Y

INVNS NIINONTY# 890Y

QUVZI17 HOLVOITIV N¥3HLNOSH Q%08
ANINS NH3LS3IME R0V

QUVZIT QINJOH 1SYOI#¥ 6208
QYVYZIT JINII NY3LSINE Z20¥
31LUNL ONOd NY3LS3IME %004

4330 3w LBEN



682 *S3133dS VL0L

VAIYIdIA SIPLJLA SNIRIBID INVNSITLIVY NYILSIME 920
Ivaiy¥enion 1yonos s iydowweyy NYNS ¥3LEV D1LVNOV NEILSIMG £903
3¥A148N7100 sueBa)s slydowweyl INYNS YILUYD IVIYISIHAIL NEILSIMG 290d
I¥a1¥anIo s1)e3dls siydoumiy) IAYNS 3314V NOWWOIH L9Od
3va1yaniond snn3ab si3)13dosce? IAYNSININ NOWWODE 850N
VA1 38NI00 SNINAJoUR M Siydonyid JAVNS AIHMODH 2G0%
Ivala8nod s1jes21e] siydodiisen NYNSAIHA VINJO2IIVIH £503

s §5d1313 ATIWYY SWYN J[411IN312S IWYN 5310348 al
v H8423244
BI957ecL
SNIViS
g +39vd 1817 ABVHWNS 5312348
2EIZLZ0 EVIEVRLL &8/80/80 UOiSJaA aseqeleq

ANYdWOD J13123713 ONY SY9 J14I0vd 304 [SSOWIL 3INIYUD 48 OIWWVEDO0Ud
HALSAS JTHSNOILYI3Y IVLTOVH I417071M IWVD ANV HSIJ J0 IN3WL¥YAIA VINHO4IIVD



uiauog Jeidads eluJojlien  :asjen
ISBAJEH - H ‘B
SALIISUIS W19 S8 "L
SALILISUIS DDLAJSS 1S3J04 1S4 9
P3139104d €LUJ04L1T1R) dD T4
paualeaJdy) BIUJOSLIBD 1] Y
paJabuepul elUJO4L1RY 3D "¢
pauajeasyl Ajiedapsy 14 "7
pasabBuepul Ayjedapad 34 L
ISUQLILUL LA SN1EIS

TUO L JBWJIO 4L

3JOW JOJ SIION SILD30S DY IINSUDD ISEa|d “AJEpUDIIs JO
1BLIUASSD 3q 03 SIUIWDI3 lelLey 1ELI3AS SJOW JO BUD SJIPISUOD
sa193ds ayl Jeyl S21eDlpuUi Jweu So13ads BY) 03 INIU |OGUAS SiYl = #






4

VEGETATION ANALYSIS







Asomaany noneadas

i
.
[¥] wanpsnds, 1 wnapioy la) wmeyafipeyriess  weydydon g
(t1ul sraya)
(Aiirp spirmany
€] thy  wripiogy . te) émsny ¥ woribiay
-l (dermd a0 (el oy (e Y wemmo: }
T presay 13) rparedy peaH vl 3

srskpeay eouolsTH

ww

L/
b

PNy

Furddeyy woneadap

7 e

=" = A=t T
J \ AN o S . /) , k w
P WL 7= i e —— el L ,
LD LN D o e N e B W Y pyy v
2, R Ry o & e a5 W IR
/ﬂ\»lw A L A\ N ~ = . o - = i A Em 1 e

SISAJeuy UOIIRJO8IA SUIRE ONNG

sist8ojorg adoospurry Sunmsuo’y
PADYARE) YD40Ga(] puD apLIgI Y 200






2661
VSN 90Lb6 VD ‘Aueqly

s15180j00g adeaspue] Saninsuo)
PIEqIaD) TRIOG(] PUR SPLIFIN 0]

SISA[eUY UOTIBIOBIA SYIRg OIINS






‘erusafio

a0y purisp wpM(1L61) saIvg 'S 4
JI3YI0Ue O JENqQEQ 300 WOJ]

Aiva vy wFuiqy Fuiay jo  suorieFaadde
[v21d4) miraddns gaeg  wes puon pus
‘sajivsivape omi 3q1 jo 3(3%nny ag

&4 pavaid ‘asaqmhizas suiprioys jo
$2IN193) Gommo3 IR [Ji[3 pue ‘ucol|
‘qae3q 31q9qad 1o pues “uiod Kuorg,

paiy &pmis fo woiprog

00SI1OURL| Ueg

PLOSY] JUaKTH onng

Avg omowes) oeg

I SISXTVYNV NOLLVIIOTA SHIVH OUINS

pai1jisse(o s1aa sadfy aaneu agl -serods jusmimop pue ‘(-o12 ‘ysiem ‘puesseid ‘qoios)
2d{) sjwouBoisfqd ‘(saneu-mou ‘sa aapen) soads Jo uiBuo WO pPaseq SI DOHEINJISSE(D
SIQ] ' 2jqeL w1 umoys sI sadfy) wouwmadoa aqy Jo coneoiyisse]d vy sapdads anoxa
swos jroddns Aoqy ‘sarveds a2anwu £q pslenimop a1¢ sypton asagl q¥aoq vy wisned
aq1 o1 jvuosaid os[e 21 uwone1afoa 2ATIBU JO SEAIR M3 Y Spedm Aq pu:jeuimop pus
P3peATl 090q JABQ (DIgM SESIP S¥ [|9M S$¢ UO11BAIDAI pUE |0J1UCD UO[S0I3 10j pjveld
315 QoIqm sadA) apapoor syun asagy -saroads saneu-uow £q Ljuemnd pajenimop
s1un jo osiesow v Jo pasudwod SISy SUI0ISIH onng 2 jo uoneyddaa agy

sadA] uonviadag

‘eluloge)
Jo 15803 [enjuad 2q) Suoje pur] searld wo pue ‘syieg 9jwIg BIWIONED W ‘03SIDURIJ UES
Jo olpisaig 2y ¢ seale asay) vf 20uaiiadxa uwo poseq are wole;dfea 2q) Jo juswodevewm
3q1 Joj suonepusmmoday -sadL) wonwaBaa [eso] Jo 4£Bojod2 agy jo Swipuejsiapun
1813028 & puw ‘oyts aqy jo sydeiSojoqd £(iee jo wmoneurwexs ‘spyodan jeoidojoad
Jo sisd[eue ‘moneadoa  oospuerj ueg Azes Fuiquossp swonedyjgnd Jo Jaqumnu v wo
paseq seam sowWn juamenes-aid 20o1s wone)adaa 2 jo 1mamdojarap 3q) JO UOISSNOSIP
aqr ‘soweds ive[d wiead Jo wonesyynuopl mejdmos sy panwy §oigm Bvnesmoy
a1am spoeld ma) pouad sy Fonng ‘7 1661 'Aleniqsd 01 12QWINA(] WOI] PIONPLOD
90UESSIRUUODI] Pidl) Uo paseq 2ie uonz28oa agl jo uonesyyisse|s pue suwondiIosap 23q[
3014138 Yled [vuoleN 241 Aq wone1adaa oy jo jvswaleuem 94) JO] SEONEPUIWMOIVI
yussaad pue ‘somn 102mo[3%-21d 9duis juawdo[242p )1 SSNISIp ‘J21NSIQ

2110151 ©0JIn§ 943 jJo uoneya¥oar 2y1 aquasep o3 st 1odax sigl jo asodind ayy

uoINpoOLIUf



wramopfpiig Fusadg

rivsofne (ZL61) ZonW 'V, si3isng
2103p Wl sI3moO|] Ppaio|ad-asol Kpsow
! pus Buo| pied suo jnoqe swas
10u2s3d ® ‘mip)aqun viveiqy
RBojaq domwod Mow 2yy Jo 6o ‘wiujd
Fariwsi asw Aaqg  easwyd Apuvs Kurw
uL punoj ‘muaqida porg pa((ss sieed
ag: iz Foipurising, iomMagiIa pupg

(4 m~m>1—_.<z< NOLLVIADIA SHIVYH OULNS

(1 '319) 1oqmis dews ,

'suopeotjqnd 1210 pue asay) Ul pRENS [EISEOD) IY) S O PAIIYJAI §)
fitenmwoy aenpalof wisqmroN 24l  ‘(ps61) |91 pue puejjoy pue ‘(;.6[) uosugor poe
inoqieg ‘(9.61) 2u0I1g pue apugoW ‘(gL61) wISIqD pue ‘ofepsfig ‘Sres) ‘inogreg os

'6r61) %993 pue zuny (9¢61) 1odoo) :sadrnos Fuiamojjoy amy ul punoj aiw adhy sim jo
A3o0[o22 oq) Jo suolssnosip pue A)lunwmos Iunpaiod wiagioN 3y Jo stondiiassg
'sseafqoeaq uweadoing pue 8ij-jo1uanoy
se gons s2109ds onoxo aalssardde jo eousserd oy 01 amp jeoIq) Iapun A(3URIIND
st 1] njwasmdojaaap [enmapissi yusselpe pue femqSiyg 18910 91 Aq pIIsAod mou
aunpaloy ag) Fuo[e 2AISGIIXS AI2A 2dU0 sem eyl ad4) oonesdaa e Jo 1397 sadmexs maj
241 JO 9U0 St 1PUISK] DUOISIY ONAg 94| Ul SIUNPIIOY UIaylloN JO e83Je |jewms 9]
‘Judmen o1 apqeroupna Ajeroadsd Woyl sa R INSST] 1@ [ADONS
13q) pue aimianais ajensord wejo ‘mo| 1Yl CAHunmwod sigl o1 wowmod sjuegld ay)
safewmep siosia £q Suydwei] -ALjlunwmmoo o9 Tiwiview o) £18SS9350 §I IITEQIN)SIP
[Binl€D dipousd “aIMSICW II0W pUe pulsa 2§ WoI) uondyerd smos Fwipiejje swoneso|
ul saivads 19q10 £q peoeidas aie L[[eronad pue sjueid oqio qum uwonnodwoo o1 padepe
Moa 10 23 Loy “suolipuod gsieq 2yl o) pajdepe sardads 122001d Apieq are od4y sip
01 gowwoy 53103ds af] -uowWmod 218 Aensqns ApOes aq) Jo sine mojg -A00o[aA pulm
pue ‘fyriqe[ieae inisiow ‘ssnjeradwsy 0p sowanixe £q pozuadelegd s ANUnm@od
JUNPIIOY TISYIION 241 JO JU3WUCIIADS 29 ‘213 pOnoj 2Ie os[e 1afje3] YSom pue
qsniq 310402 JIBMp SU §ons sqnigs mo7] ‘AlIagmels goeaq pue ‘Asue) sunp ‘Fij-eos
‘e02qraa pues se gons sjeinoasad jua(ndons Jo £19uea e £q pajeuimop sI }1gnmmod
SIQL ‘150> ®vIUJOJI[e) [eNnD20 oy Boole sounp puoes jo [eoid{y swioads Jo Kjauea
€ s)zoddns sounp pues jJo eare 191121 SIYL  's1gB12]{ onng Jo Ipis YInos 2y} GO sIWRP
12100 3q) vo punoj si (QIZIZ # 2dAL gdQN) £1unmwod aunpolod UlagiloN agql

- - 0] UIdfgiioN

‘sqdeifesed Juimojo] ags o1 paquosep e sadf) wonwadsa ayl ‘1 2Indl] U1 umoys

51 s2d{) uvoneraBaa aq jo monnquusip YL ‘7 2198l w1 pawasaxd st adki moneiaFaa

£q paaltasqo savads Jo 1si) v (0661 ‘PEEIlOY puE ‘masudf ‘mAS|oH) Iseg eieqg ANsIoAl]
[elmieN ®1010)1[8) 9q1 £q posn wWIISAs Donestjisse|d ay o) Juiploooe powen pee



Vegetation Types

- Native Species Dominated Types:

NFD - Northern Foredunes 121210}

CDS - Ceniral Dune Scrub (Z1320*

NCBS - Northern Coastal Blufl Scrub (311001*
€BM - Coasat Brackish Marsh {32200)

CFM - Coastal Freshwater Marsh 1524104

g Non-native Species Deminated Types:

Ruderzl
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Figure 1. Vegetation 1992
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Figure 2. Recent Tree Mortality in Monterey Cypress Plantations
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Vegetation Types

Native Species Dominated Types:

NFD - Northern Foredunes (21210)*
CDS - Central Dune Scrub (21320)
N'CBS » Northern Coastal Bluff Scrub (31100)
CTP - Coastal Terrace Prairie (41100)

CCRS - Central Coast Riparian Scrub (63206)
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Figure 5. Pre-settlement Vegetation c. 1776



Vegetation Types

‘Mative Species Dominated Types: -
NED - Northern Foredunes (21210)*
CDS - Centrat Dune Scrub (21320)

INCBS - Northern Coastal Bluff Scrub (31100)

CCRS - Central Coast Riparian Scrubs (63200}
Non-native Species Dominated

NNG - Non-galive Grasslznd (42200)
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Figure 6. Vegetation ¢. 1867
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Vegetation Types

Native Specics Dominated Types:
NFD - Northern Foredunes (21210)*

CDS - Centrai Dune Scrub (21320)
NCBS - Northern Coastal Bluff Scrub (31100)
CCRS - Central Coast Riparian Scrub (63200)

Non-native Species Dominated
NNG - Non-pative Grassland (42200)
R-Sh-M - Mixed Non-native Shrubs
MTP - Sutre Park Mixed Tree Plantings

NFM - Non-native Freshwater Marsh
Barren -B

*Cabforoia Mamurad Divervay Dzta Base Natarsd
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Figure 7. Vegetation c. 1888

Ll



Vegetation Types

Native Species Dominated Types:
NF1 - Nornthern Foredunes (21210)*

CDS - Cenwal Dune Scrub (21320}
NCBS - Northem Coastal Bluff Scrub (31100)

Non-native Species Dominated
NNG - Non-patrve Grassland (42200)
R-5h-M - Mixed Non-native Shrubs
MTP - Sutro Park Mixed Tree Plantings
Baren -B

* Califormia Nabwrsl [iversity Data Base Natwrs)
Community Number
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Figure 8. Vegetation c. 1910
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