Figure 21. Buoy-deployed seeding. Top left: flowering shoot collection at Point San Pablo.
Right, top to bottom: Deployment at Marin Rod and Gun Club, Marin Country Day School, and
Richardson Bay. Middle, left: pearl nets ready to place on buoys. Bottom left, buoy-deployed
seeding in action. Photos: J. Stalker.
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Figure 22. Average shoot density resulting from buoy-deployed seeding using donor
populations Crown Beach (CB), Keller Beach (KB) and Point San Pablo (PSP; also
known as North Richmond) over time at Marin Rod and Gun Club and Marin Country
Day School. Bars represent standard error. From Boyer et al. (2008).
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Figure 23. Average shoot heights of vegetative and flowering shoots in the second
growing season (July 2008) following buoy-deployed seeding at two restoration
sites, Marin Rod and Gun Club and Marin Country Day School. Donor
populations were Crown Beach (CB), Keller Beach (KB) and Point San Pablo
(PSP; also known as North Richmond). Bars represent standard error. From
Boyer et al. (2008).



Figure 24. Test plots in the second growing season at a Nature Conservancy property in San
Rafael, July 2009. Nine shoots were planted in each of ten plots in 2007 (using the bamboo
stake planting method described in Section 1V, bare-root planting units). A ten-fold increase in
density occurred by the time of this photo, two years later. From Boyer (2008). Photo: K.
Boyer.
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San Fancisco Bay Regions

Lightest color in each region is Inland
Middle color is from shore to 1.5 Meters Depth
Darkest color is 1.5 - 2 Meters Depth

Bathymetry Source: "SF Bay Feet" from ACOE

Figure 25. San Francisco Bay regions (segments) used to describe locations of proposed
restoration (see section VI and Appendix 1). Note coloration in legend indicating depth to

-1.5 or-2 m MLLW.
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Horsehoe Cove: less eelgrass than in past, only 0.5
acres in 2003--unknown constraint, possible dredging
. . impacts. Need bathymetry. Possible change in
Horseshoe Cove: Sediments sandy, good marine water| . " R . .
Horeshoe Cove to 37.8320, -122.4776 to X 6.01 5.88 21 7] throughout this segment. 5uggestyprge|iminary cwcul;nqn following build-out of piers and bre_ak_waters.
Sausalito Point 37.8590, -122.4777 evaluation and possible future restoration Cove is isolated so loss of plants may mean limited
p : recruitment without restoration. North of Horseshoe
Cove, pocket beds; otherwise steep slopes, low
potential for expansion.
Large natural bed near Sausalito. Change to another
type of mooring to keep from creating "crop circles". . .
Restoration opportunity to restore these if natural Main bed very pat(_:hy in center, more stable along
d t L. Tt of this bay show: channel by Sausalito. Methylmercury hotspot. In
recgv::y orens \?via?csilij{a.bI:Lg:big:t i:ELVSS riyocsjelo S |Audubon sanctuary, seed buoy restoration (see Corte
Richardson Bay, Zidsbois;n:tuary in northeast arm controls boat Madera and San Rafael Bays) not successful. Extreme
) e N of 37.8590, -122.4777 N variation in depth--due to bat rays? Natural bed
’ 448.97| 669.70 1,868 321 5| 10[access in winter, steady source of volunteers, " i
iz:;aslﬁfal:l’:’oc;?r:t‘o and 37.8620, -122.4581 X X X motivated and able sta{f. Suggest investigation of relatively deep; small-scale transplants to shallower
constraints and test plots. Add channels to bring in depths not successful (Klnakc?polos SF.S.U theS|s,_ n
cooler water? Important wildlife habitat; herring prep.), per_haps due to Iower.llght co.nd.mons (sediment
waterfowl. Possible synergy with oyster and intertidal ;istruesrgzrS:Jhrgl.lo\\:vves:oabr:ﬁ hE; f:::';: g\ﬂu::j:;,
restoration near Arambaru Island. Acreage increased Y P Y PP Y-
in this segment as a whole between 2003 and 2009.
Clean, cool oceanic water. Modified TERF frames . .
used by WRA for mitigation along Belvedere relatively (B:Zlflgzzlr:rlii?j":g :r:il?:g’:I:Z::;g?;efjgxgg by
successful, and natural recovery also prevalent. Keil S g q
Belvedere/Tiburon, Cove: privately owned shorelirg ownefrs make access mltlg_a_tlon efforts. S_ome damages probably not noficed
Peninsula Point toy 37.8620, 1224581 to X X 42.56 43.62 55 44 possible. Relatively pristine, active wildlife area or mitigated; prgte(?tlon neede_d. Deep (?hannel at
BIuff Point 37.8801, -122.4388 (herring, seals, birds). Scarred by barge in clean up Raccoon Strait is sink for sediment. Kel.l F}ove )
utt Foin followin’ Cosc’o Busa.n oil spill: communication with previously difficult to access due to unwilling subitdal
wing pr : landowners, but this may be changing (N. Cosentino-
subtidal owners may lead to better access in future. Manning, pers. comm.).
One of best historical records (Setchell). 9, pers. o
Clean, cool oceanic water. Unique, marine influence, .
- S N . o N: fi , drop off to deep water quickly.
Angel Island 37.8612, -122.4464 to X X 5.20 3.87| 66 12] marine species of macroalgae. Heavily utilized by L.ilnow spf‘ce_orfbeds d P P a 4
37.8617, -122.4183 harbor seals. National Park Service. ittle opportunity for expansion.
. . Bluff Point to Romberg Tiburon Center, drops off to
gllbl;frgn .E' shoreline, 37.8801, -122.4388 to X 13.56 18.67 159 34 Paradise Cove beds some of oldest known (Setchell). |deep water quickly. Paradise Cove plants very
| .0|m to 7.9168, -122.4750 x : : Some willing landowners identified. ephemeral. Many owners of subtidal would take
P c 37.9168, g
aradise Cay coordination effort.
Successful seed buoy restoration site ("Marin Country
Day School") in 0.5 acre area has persisted and spread
over 3 growing seasons. Recruitment from escaped
Corte Mad B :z;y:glogl;tambieréI{g:;i:/?féz;;l::‘g;:ggzss more Not clear if shallower depths suitable, thus recommend
orte Madera Bay, . = ! N
. 37.9168, -122.4750 to . L test plots and experimentation. Ferry wakes from
Paradise C_ay to Pt. 37.9424. -122.4783 X X X X X 0.52 0.78 1,160 107 10| 25(recommend large scale restoratlon.‘ Alls? adcijltlona:l Larkspur Ferry. Difficult to keep marker buoys in place.
San Quentin shallower acreage--recommend test plots and smal Windsurfing area adjacent to San Quentin prison.
scale experiments. Identified as Living Shorelines
experimental site. BCDC study in Corte Madera
marshes to evaluate marsh buffering of sea level rise;
potential for collaboration.
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Successful seed buoy restoration site at Marin Rod and
Gun Club in 0.5 acre area has persisted and spread
over t_hree growing seasons. Additional current Not clear if shallower depths suitable, thus recommend
San Rafael Bay, Pt. experiment to test synergy of oyster reef and eelgrass : : .
. 37.9424, -122.4783 to . test plots in shallower zones and also in region
San Quentin to Pt. x [ x 1.65 2,100 10] 25| restoration at Club. Successful test plots (transplants N
37.9854, -122.4471 . 8 . between current test plots and Marin Rod and Gun
San Pedro with bamboo stake technique) just south of San Rafael
) . H L Club.
Channel; 10-fold increase in density in 2 years.
Extensive acreage available in this region. Willing
landowners.

China Camp area, ELVS model suggests some areas suitable. Whole . .

W. San Pablo Bay, |37.9854, -122.4471 to X 0.00 8,021 shoot transplants may be possible with secure planting g:z: bzz?lrse::mga(izI;Zfi%";s::;f;‘;ﬁs;gﬂ;g 2?06'

Pt. San Pedro to 38.1101, -122.4899 : ’ method (e.g., bamboo stake method); recommend test buo sgvisible f}om land

Petaluma River plots. China Camp is state park and NERR site. Y )

N. San Pablo Bay, R New bed has appeared at CSU Maritime in Vallejo just . N

F [Petaluma River to 381101, -122.4899 to X 0.00 22,387 west of Carquinez Bridge (20087?); suggests area more Very shallow mudflats in m.UCh of north portion of San
. ) 38.0622, -122.2287 ’ N Pablo Bay probably not suitable.
Carquinez Bridge suitable than previously thought.
Carquinez Strait, 38.0622, -122.2287 to Small patches inside and just outside Glen Cove Brackish conditions in wetter winters than those of last
C [Carquinez Bridge to y ! ) X 0.00 9,657 Marina (E of Carquinez Bridge) suggests opportunity in |few years may not support eelgrass (may see a
" 38.0643, -121.8249 . A . N " N N .

Pittsburg this region not previously realized. contraction of distribution with wetter winters).

SE San Pablo Ba Many new patches in this region in last few years. As

Carquinez Brid eyt’o 38.0622, -122.2287 to X 0.00 2321 bay becomes more saline, this region may present Recruitment may be limited due to protuberance of

Pt ginole 9 38.0141, -122.3664 ) ! opportunities. Large area of potentially suitable habitat [Point Pinole. Brackish conditions in wetter years.

g not identified in ELVS model (Merkel 2005).

Largest bed in bay. Good source for collection of

restoration material, as minimal impacts due to size.
North Richmond Very important to protect. Large increase in acreage Ferry wakes. Enough sediment to maintain over time?
Shoreline, SW San | 38.0141, -122.3664 to between 2003 and 2009 surveys. Offshore shoal but is i y an ¢ . M

. X 1,513.10] 3,561 " 4 y . Sediment transfer facility for Hamilton Wetlands sink forf
Pablo Bay, Pt. Pinole [37.9654, -122.4285 area available for shoreward migration--possibility of .
PR : . sediment?

to Pt. San Pablo maintaining bed as sea level rises. Potential to restore
shoreward areas of existing bed should be evaluated
through phase I-2 and I-3 actions.

Eelgrass along much of shoreline and on several

offshore shoals. Increase in acreage in this segment in |Castro Cove bed contaminated. Pt. Molate Beach
2009 compared to 2003 survey. Pt. Molate self- subject to spills of hydrocarbons and vegetable oil in
recovering now and being restored with seed buoys past. Bed disappeared in 2006--cause unknown.
and transplants (2009-2010). Its damage in 2006 (see |Planned large casino resort and ferry service impacts

Richmond Shoreline, 37.9654, -122.4285 to right and report text) provided opportunity to develop  |uncertain. Keller Beach heavy recreational use--

Pt. San Pablo to Pt. ; ’ N X X 310.05 521 small scale nursery and test maintenance of genetic monitoring stakes frequently removed, but most of bed

37.896, -122.325 . . " .

Isabel diversity in nursery stock at Romberg Tiburon deep enough may not be heavily impacted by
Center/SFSU. Cozy Cove bed privately owned--owners|beachgoers. Richmond Training Wall transplants only
interested in protecting. Keller Beach bed owned by  |marginally successful in late 80's. Contamination at UC
East Bay Regional Parks. Previously was eelgrass Richmond Field Station--issue for restoration in this
beween Brooks Island and directly north--potential for [area?
restoration (recommend Phase 1-2&3)?
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Sites along Albany, Berkeley, Emeryville owned by Albany Mudflat test plots not successful in first year--
Eastshore State Park. Possible opportunity to enhance heavy sedimentation may be cause. Pilot sca_le
eelgrass along Albany shoreline (south of bulb). transplants at Berkel.ey North_Basln on sar?d fill not
EBRPD interested in conducting restoration at succgssful but seedling rt_acrw.tment oceurring.
L [eryile, Pt eabelto | 37856, 122325 0 x| x| x| oa3s| ocds| soss| sose| o rofckyard Cove. Testpots vansplanted winbamboo | SELRECEEER TN AR SO, D
ryvive, M. 37.8188, -122.3190 ) : ’ ! stake technique lasted for one year at Emeryville neroivory heavy o eryville mudtiat test plot plants
Bay Bridge Crescent (but did not last 2 yrs—see right)--possible in ﬁr_st year, may have been respons!ble for plants not
that deeper restoration would be more successful. pﬁ"‘;sg”g '?OWSeBcongr?/dear_ En:.ergvé”: ﬂattsr bed
Interest in Living Shorelines concept along Albany and shaced by new Bay ge span (0.6 hectares).
Berkeley shores Decline in acreage for segment as a whole between
. 2003 and 2009 survev.
Heavy boat traffic and shoreline armoring along much
Oakland Middle Harbor sediment grading planned for gfe(:ca:lsgg :::lgﬁr:\zdaﬁé_:rtgere:?é?rrlitikotfo%:xg es
completion in 1-2 years followed by planting by Port of because relies on ’seedyto recr%it each year. Heavg
Oakland Area, Bay Oakland and ACOE--42 acres required. Possibility for recreational use at Grown Beach windZurfiH Y
Bridge to S of Bay  (37.8188, -122.3190 to restoration at tip of former Alameda Naval Air Station? . N P 9
K X X X 408.58| 311.99 3,681 2,294 15| 42| N N community resistent to monitoring stakes, buoys. Boat
Farm Is. at San 37.6978, -122.1947 Crown Beach in Alameda owned by East Bay Regional scarring at Bay Farm Island bed: strong ferry wakes.
Leandro Marina Parks and local staff very supportive of research in 9 V! . g terry L
bed. Primarily offshore shoal bed at Bay Farm Island Concern that this offshore bed will not have opportunity
isoléted from many human impacts to adjust elevation upslope as sea level rises. Decline
Yy pacts. in acreage for segment as a whole between 2003 and
2009 surveys.
ELVS model shows potential acreage in northen part of . . .
Hayward area, San 37.6978, -122.1947 to this segment and anecdotal evidence of eelgrass N.o finding of eelgrass in ﬂ_us region by 2003 or 2009
T Leandro Marina to X 0.00] 0.00] 10,105| 4,805 A sidescan surveys. Area distant from known eelgrass
. 37.6174, -122.1534 present here in the past (Mark Taylor, EBRPD, pers. : " -
Highway 92 - P populations--may be recruitment limited.
comm.). Suggest preliminary evaluation in this area.
Possible recruitment limitation. Need density survey
throughout segment, preliminary evaluation, and test .
. plots. Monitoring of existing patches needed as Salt Southern m0§t known extent of eelgrass--becoming
Eden Landing area, . N . N marginal habitat? Breach of South Bay Salt Ponds
Highway 92 to 37.6174,-122.1534 to Pond restoration progresses. Potential for integration levees could influence mudflats in region. Decline in
S . . ! X X X X X 21.59 0.04 6,697| 2,880 5| 10[with Salt Pond restoration activities. Pilot scale . .
Alameda Flood 37.5639, -122.1335 N N acreage from 2003 to 2009 sidescan surveys (but
restoration recommended following successful test L "
Control Channel . AN 5 . additional acreage found through airboat search,
plots in 2010. Potential site for Living Shorelines Boyer, pers. obs.)
concept. More acreage present in 2010 than found in |- CYS" PErs- 00
2009 sidescan survey (Boyer, pers. obs. 2010).
NOP 232?&?3;;”;: d"f S 0f37.5639, 1221335 | . 000l oool 14188 627 Eelgrass may have been abundant in this region ELVS model suggests limited opportunity--high
QR San Mateo Area and 37.5471, -122.2223 ) ) ’ historically--records of heavy Brant Geese use. residence time.
Tiny patch found just south of Coyote Pt. in 2003.
San Mateo area, 37.5899. -122.3306 to ELVS model suggests some opportunity just south of |Presence of only very small patch may suggest
M Coyote Point to 37'5471’ _122'2223 X X ~0| 0.03| 3,410 678 Coyote Pt. Probably recruitment limited as no other marginal habitat. ELVS model suggests limited
Steinberger Slough ) ! i beds in vicinity and prevailing winds to east. Conduct |opportunity south of San Mateo Bridge on west side.
density survey and preliminary assessment.
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Segment

Location

|0
v
7]
None
None

5year |10 year (Opportunities Constraints

Evaluation (Phase |-2

Protection

Basic Site Survey (Phase I-1
Pilot Restoration (Phase II
Basic Site Survey (Phase I-1
Pilot Restoration (Phase II

Potential acreage (shoreline to -1.5 m
Potential acreage

Larger Scale Restoration (Phase Ill

Larger Scale Restoration (Phase Ill
Eelgrass acreage in 2003 (Merkel and Associates 2004]

Eelgrass acreage in 2009 (Merkel and Associates 2009

Small patches just north of Coyote Pt. in 2003.
Probably recruitment limited as no other beds in vicinity
and prevailing winds to east--suggest density survey
37.8096, -122.4730 to and preliminary evaluation. Owner of Coyote Flats Presence of only very small patches and decline in

) . : X X X 2.60 0.02 4,240| 1,952 area subtidal may be supportive. ELVS model acreage between 2003 and 2009 surveys may suggest
37.5899, -122.3306 X " .
suggests some potential between Coyote Flats and marginal habitat.
north to SFO. Due to prevailing easterly winds,
restoration in Pier 94-98 area could provide propagules
to east side of bay.

San Francisco Area,
Golden Gate to
Coyote Point






