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San Francisco Pier 94 Summer Construction Report and Native Plant Restoration Plan

Introduction

{ Iy CNIPL®A idoCae@along the south eastern bay shoreline of the, cityproperty owned and
operated by the Port of San Francisco. Wetlands and parklands fringe the bay shore edge of this,property
which is mostly developed and uséat industry.t NA2NJ 42 {Fy CNI yOFANRXQI KBS ®
0 KNP dz3 K dilkbandednwented dntich of thetBe Q&4 a K2 NBf Ay S (2 eidddayd |y
native plant communitiesvere on@ common along the shorelinéloday this part of the shoreline is primarily
zoned for maritime indstrial use andvetlands and associated habita@re quite uncommon, so that even

small sites like Pier 94 represent significant existing and/or restotedidéat.

Since 199Golden Gate Audubon has partnered with the Port of San Frantmssithance shoreline features
at Pier 94. After completing successful wetland and beach enhancement prioj@€86 Golden Gate
Audubon is planningnd implementindhabitat enhancements in thadjacentupland areas of Pier 94. Large
portions of theseuplands arecovered by hard compacted fill softomprised of rbbble, furniture, rebayand
miscellaneous fijland unpaved roadike surfaces that prohibit most vegetan growth Plants that do occur
in these ultraharsh conditions are typically ruderal noative invasives and provide little habitat value for
wildlife (see 2012 monitoring report for more detads baseline vegetation compositipnGolden Gate
Auduba isenhandngthese degraded areas by dressingrheith a covering of imported sedimembore
conducive to native plant growtAnd then planting and seeding native plants into the imported sediment with
the goal of establishing thriving native plant commities that will be the foundation for bird and wildlife
habitat.

Beneficial Sediment Reuse

Beneficial sediment reuse for ecological habitat enhancement at Pier 94 and elsewhere (Aramburu Island,
Montezuma Wetlands, Hamilton Field, etc.) could helpaspbsitive precedent for similar projects throughout
the Bay. There are many wetland and upland habitat enhancement and restoration projects around the Bay
GKFG O2dz R 0SYSTAO FTNRBY R2ylFGA2ya 2F aGol aséfe asSR
clean local soils. Beneficial reuse offers an opportunity to more efficiently utilize sedoydiverting

material away from the waste streameducingthe cost and lost opportunities associated with disposal.

The need for sediments for restorati projects is ever increasing, especially as formerly abundant sediment
sources become scarce and new demands are placed on the system from increasing acreages of tidal marsk
restoration projects and rising sea levels. The amount of sediment transployt&an Francisco Bay waters
KFra y2Gro0fteé RSOfAYSR & YdzOK 2F (KS aSRAYSyd Lz
through the system out to sea. The sediment surplus period during the pulse of hydraulic mining sediment
inflow has sHhied to a period of sediment deficit, where there is lesBimy sediment transport than the need

for this sediment. Sediment accretion into new tidal marsh restoration projects is strained by this deficit, and
the strain is compounded by rising sea lsvelhe strain may prevent new wetland restoration projects from
accreting to the proper elevations needed for functioning mudflats and wetlands. The same strain may also
detrimentally erode existing marshes and mud flats. Recognition of this probléforeé restoration
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planners to consider alternative sediment sources. Beneficial sediment reuse will become more pragmatic a:
a way to meet increasing sediment needs, while also capitalizing on material formerly considered and treatec
as waste.

2013 Sednhent Donations

In the spring andsummer of 2013, ediment donationsvere secured from Hanson Aggregatesd from the
Transbaylerminal and Central Subway excagas in San Francisc&ediment delivery to the site began on
March 21, 2013 and was completed on June 5, 20q@roximately 3,865 tons of sediment were delivered to
the site. Of this, approximately 85ons of sediment came from th@entral Subway eawation,

approximately 1,715 tons canieom the Transbaylerminal excavatignrand about 1,500 tons came from
Hanson!| | ya2y Q&4 aSRAYSyis 6KAOK 6l a &ai201LAt SR ySEI
on-sitefront-end loader All othersediment was trucked

in. 184 truckloads of sediment and were trucked in by t Donated sediment sources and ggjirr:gl:is
excavation projects, and more than 300 loads were Quantity
delivered to the site via front end loader by Hanson. Sediment source and type (Tons)

Clayey 2,150
Each sediment source varied in texture. The Hanson Central Subway excavation 650
material had thehighest clay content, followed by the Hanson sand mining spoils 1,500
Central Subway material. TReansbaymaterial was Sandy 1,715
notably sandier than the other two sediment sources. Transbay Terminaxcavation 1,715

Total Tons 3,865
Hanson Aggregates icammercial sananining company | Fora daily chronicle of the sediment deliveries and oth
that operates on Pier 94 adjacent to the enhancement. siL Major construction events, see the subsequent table.

Hanson typicallgcreensout fine-grain materials from the sands they mine from San Francisco Bere is

no viable market foHansonto sell these finggrain materialavhich theytypicallystockpile and thertransport

to a disposal site. These fageained sediments though can be useful to habitat restoration projects
especially because the sedimemgsnerallymatch the local substratesnd the sediments are often relatively
weedHfree, a result of being buried deep underground for hundreds to gamas of yearsHanson partnered
with Golden Gate Audubon and arranged a donation of thesedm@ed materials to the habitat
enhancement project at Pier 94:winwin that savedHanson the cost, logistics, and inefficiencies of disposal,
while creatirg a net benefit for Pier 94 uplands through beneficial sediment reuse.

Additional sediment was donated to the project from two excavation projgcys { 'y CNI} Yy OA 402 !
South of Market Street &a: construction of a new Transb@igrminal and a Cerdl Subway project. Both of
these projects excavated deep into native Colma formation sediments that were being disposed of at a cost t
the projects. This Colma formation sediment, like the Hanson material, was appropriate for beneficial reuse ¢
Pier 9, and like the Hanson sediments, was a good match the local substrate and was relativelyeseced

a result of being buried deep underground for hundreds to thousands of ydduis. beneficial sediment reuse
was another wiawin that savedhese projetsthe cost, logistics, and inefficiencies of disposal, while creating

a net benefit for Pier 94 uplands.
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All sediment and delivery was generously donated. Hanson Aggregates arranged for delivery of their
materials. Barnad Impreglio Healy Joint Vent (BIH donated the material and the trucking from the Central
Subway projectLocal construction plannd¢evin Lawson arranged truck delivery of fransbay Teninal
material Had donated sediment not been availaplee cost of purchasindredged sednent from the Port

of San Francisds estimated to b&25,350. The value of thaonated trucking delivery of the sediment is
estimated to be $16,000Together this represents a $41,350 savings for the habitat enhancement project
Avoiding these costallowedGolden Gate Audubon to advance this project. Having a local site where
sediment could be donated, rather than disposed at cost, saved the suppliers money on their endyia win
situation.

The beneficial reuse of sediment at Pier 94 may sengerasdel approach for other restoration projects
around San Francisco Bay.

Above: Rlivery of trucked in sediment.

Right side photos:
Top: Piling of mined sediments.

Middle: Finesediments are washed out from
sands and collect in settling ponds.

Bottom: Fine sediments collected from the
settling ponds. Noreen Weeden of Golden
Gate Audubon Society stands next to the pile
for scale.

Note- all photographs in this report were
takenby Mike Perlmutter unless noted
otherwise.




Construction log of major activities

Sediment
# of Average cubic | quantity Sediment
Date Observer Activity trucks | yards per truck | delivered | Sediment source notes Notes
Yerba Buena
Engineering
installed wattles
March 1920, around sediment
2013 delivery site
Active killdeer nest observed. Tru
Sediment delivery routed around rest to limit
March 22, 2013 Mike Perlmutter| begins- BIH 22 13 286 | Central Subway excavatig Clayey disturbance
Sediment delivery
March 23, 2013 Mike Perlmutter| - BIH 28 13 364 | Central Subway excavatig Clayey
Killdeer nesgone, predation
Sediment delivery, suspected. Sediment appears
March 26, 2013 Eddie Bartley | from Hanson 96 | front end loader 500 | Hanson sand mining spoil| Clayey stable even in high winds.
Sediment delivery
March 27, 2013 Eddie Bartley | from Hanson 95 | front end loader 500 | Hanson sand mining spoil| Clayey
Sediment delivery
March 28, 2013 Noreen Weeden from Hanson 74 | front end loader 500 | Hanson sand mining spoil| Clayey
May 29, 2013 | Mike Perlmutter| Sediment delivery 20 13 260 | Transbay excavation Sandy
June 3, 2013 | Mike Perimutter| Sediment delivery 50 13 650 | Transbay excavation Sandy
June 3, 2013 | Mike Perimutter| Sediment delivery| 9 10 90 | Transbay excavation Sandy
June 5, 2013 | Mike Perimutter| Sediment delivery 55 13 715 | Transbay excavation Sandy Final soil delivery
June 19, 2013 | Mike Perimutter| Grading
June 19, 2013 | Mike Perimutter| Grading
June 21, 2013 | Mike Perimutter| Grading

June 25, 2013

Mike Perlmutter

Hydromulching,
swale
construction,
weeding

June 26, 2013

Mike Perlmutter

Hydromulching




Wildlife

Wildlife use of the site during construch
was monitored daily during construction
events. Wildlife use at the sitiuring
construction was minimal

On the first day of sediment delivery,
Thursday March 21, 2013, Mike Perlmutter
observed a pair of killdeers nesting in the
northern portion ofthe site, where they had
constructed a nest and had laid four eggs.
Traffic ones were placed around a large area
outside of the nest and the truck drivers were
at first instructed to give a wide berth to the
nesting, and then were instructed to avoid
the area entirely by making deliveries to the
southern part of the work area instead.

On Sunday March 24, 20Nbreen Weeden
reported thatthe killdeer nest was empty
with no adults nearby and no eggs within the
nest. Predation from Norway rats, feral cat
ravens, or other predators was suesged to

be the cause of the nest failure. Sediment
delivery to the former nesting area resumed
on March 25, 2013

Top: Killdeeobserved March 21 by Mike Perlmutter
Middle: Killdeer neswith eggs.

Bottom: Exclusion area marked by cones to protect killdeer r
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Grading

A front end loadewas used to spread the
sediment acrosghe site in a two to three foot
layer that slopes gently towards the Bay.
Minimal contouring was done other than gently #
sloping the edges, instation of a trail cut into
the site andeading to the Bay, and installation
of a gentle swale in theouthern portion of the
site. The sedimets in this aredave higher clay
content, which may hold water longemd might
support wetland vegetation.

Top: Edge contouring.

Middle: Constructing the path.

Bottom: Building the swale.

-
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Erosion Control

l'a LINBAONROSR o0& GKE
Pollution Planstraw wattle placement and
hydromulch application were used to siiibe
imported sediment and prevent it from
eroding into the adjacent wetlands and bay
waters. These are conservative measures,
typical for construction projects that call for
hydroseeding along with the hydromulch. 1
this case, the hydromulch was usedly as a
prescribed stabilizer, not as a mediumto |
carry hydroseed, which would not have fare¢
well applied midsummer without irrigation.

The egntle slopes anthard sediment
conditions likely would have obviated the
need for hydromulch, which would nbtave
been applied had it not been requirdyy the
permit. This approach could save money o
future projects with similar conditions. This
would alsokeep excess material that could
facilitate weed invasion offite.

A row of straw wattles were inatled around
the perimeter of the fill area. Theserve as
a physical barrier against sediment
movement, containing it within the work
area. The wattlesvere secondarily
useful in demarcating the limits of the
work areg although the work area was A
exparded during the sediment delivery, |
requiring additional labor and material
costs to move and reinstall wattles
further out.

Top:Wattles placed along the eg
of the work area. Sediment was
generally kept ten feet from the
wattles before grading.

Conwed Fibers® Hydro Mulch® 1000
¢ NI Wéasapplied to the surface of th
imported sediment after grading as a
further measure to stabilize sediment
and prevent it from eroding ofite.

Bottom: Applying hydromulch

Left inset:Conwed Fibers® Hydro
adzt OKt ™A nn pagkage.K
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Weed Abatement

Placement of sediment covered
weeds growing ithe work area.
Weeds in parts of the southern
portions of the work area were also
bladed down with thdront end
loaderto improve access to those
areas by the sediment delivery
trucks.

The typical weeds in these areas
were Brassica nigr@blackmustard),
Foeniculum vulgaréennel),
Heterotheca grandiflorgtelegraph
weed), Glebionis coronarigarland
daisy,and various species of
European annual grasses

It is hoped that the two to three feet
of sediment placed over the existing o
grade will smother thexisting weed

seedbank and prevent those buried - & |
weed seeds from germinating. The 3
imported sediment is expected to be
largely weedfree, as it has been
buried for hundreds to thousands of
years and therefore should not have '
been exposed to invasive plant
propagules prior to delivery on site.

.

Additionally the weeds in northern
area just outside where the
sediment was placedere bladed
down with thefront end loaderand
other weedy edge areas in the
southern portion of the site were
mowed down by contracts from
Literacy for Environmental Justice.
This will reduce the amount of weed Bottom: The northern area cleared of weeds (mostly radish, fennel, telegra
seeds getting into the newly placed Weed, and exotic annual arasses).

sediments in this area.

Top: Front end loaddslading weeds outside the northern restoratiorar



Soil textures

Each sediment source varied in texture. The
Hanson material had the highest clay content
followed by the Central Subway material. The
Transbay material was notably sandier than
the other two sediment sources.

These materials were mixed to varying degre
during sediment delivery and gradinghe
resulting sediment textures across the site
were assessed byn site byfeel.

Subsequently soil samples were mixed
thoroughly with water in jars and allowed to
settle for 24 hours. During the séttg time
the materials stratifiednto layers based on
particle size. Heavy dense particles such as
pebbles dropedto the bottom of the jasfirst, [
then sand, followed bgilt and thenclay. After
the samples settled they were photographed | &
to visually document soil textural composition
in different parts of the site

Left: Transbay sediment mixed with water and allowed to settieglass jar.

Top to bottom: Hanson, Central Subway, and Tran%%ay Terminal sediments, each with quarter for scale.
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palm. Add water a drop at a time and
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Assessing soil textural composition.
Left: the texture by feel test.

Above diagram of soil textural classifications and their
composition.



Map of Pier 94
showing
approximate
placementof
different
sediments of
varying sources
and qualities.
Sediments were
mixed somewhat
during grading.

Central Subway Sediments
' Transbay Sediments
|_ Central Subway Sediments south
' Mostly Hanson fine grained materials
' Swale
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Soil samples frm the
north portion of the site

Thesoils in the
northernmost areare
sandy clay loanwith an
estimated 80%and
content, 15-20%fines,
and, 1-5% gravel.

The soils in the mid
northern area are a
sandy clay loamwith an
estimated 85% sand
content, 15% finesand
a small percentage of
gravel

\‘."‘.‘T“""‘ ﬂq‘.

il

The soils just north of
the path are doamy
sand with an estimated
70% sand contentrad
30% fines.
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Soil samples frm the
south portion of the site

The soils just south of
the path are loamy
sand, with an esthated
75% sand content, and
25% fines.

_5¢)uTiva
sMIPH 6w

L

The soils in the

southernmost area are ;
sandy clay or sandy clay grsc &
loam mostly fines, with &
some sands and gravel.

gy :/,Iawl,
dow ,‘- “ = ’ :




Pant propagation lists

Native plants will be seeded and planted into the site to estalaligix of native bunchgrass prairies,

shrubdands, and seasonal wetlandgegetationenhancementis aimed to increase vegetation cover and
species richness. Increased shrub cover, and food availability from seeds and insects in the grasslands will
improve habtat for local passerines, as well as marsh wildlife seeking shelter during high water events.

Golden Gate Audubon Society is contracting with Literacy for Environmental Justice to grow plants for the sit
to be planted in winters of 2023014 and 20142015(with a few additional plants for 2013016) Literacy

for Environmental Justice operate a nearby native plant nursery and have grown native plants for restoration
projects throughout southeast San Francisco. They typically grow plants from propagldeted in

southeast San Francisco which preserves the local genetics of local native plant populations.

Pacific Coast Seadascontracted to supply native plant seedshich were delivered in November 2Q13
Seeds were ordered from San Francisco Bag stecks.

Species selection for plant and seed requegis developed from recommendations made by Peter Baye.
These recommendations prescribed different plant species mixes, planting, and seeding rates based on soil
substrate, which unfortunately was un&wnwhen plant orders were due (March 2013), as sediment had yet
to be delivered to the site These recommendations were refined in conversations between myself and-Peter
resulting in somespeciesadditions and deletiongsuch as coyote bushwhich ispredicted to colonize on its
own)to the species lists. Additional modifications were needed to compensate some species that could not
be provided by our suppliers.uBstitutions were made in thee cases.Additional substitutions have since

been suggsted by Literacy for Environmental Justice to compensate for some propagation shortfalls.
Revisions to the plant palette will be reviewed as needed.

Propagation lists are provided on the subsequent three pages.
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Year 1 Plant order from Literacy from Emmmental Justice. @ be planted winter 20132014

Container # of
Size and plants
Species Common name Type requested | Price per plant Cost
Achillea millefolium yarrow stubbie 20 $1.75 $35.00
Donated by LE

Each plant valuec
Aesculus californica | California buckeye| 15 gal 9 at $50. $0.00
Anaphalis
margaritacea pearly everlasting | stubbie 70 $1.75 $122.50
Artemisia californica | California sage stubbie 70 $1.75 $122.50
Artemisia douglasiana| mugwort D16 375 $4.00 $1,500.00
Danthonia californica | Californiaoat grass| stubbie 50 $1.75 $87.50
Elymus glaucus blue wild rye stubbie 135 $1.75 $236.25

creeping wildrye, | salvaged
Elymus triticoides alkali wildrye plug 300 $3.00 $900.00
Eriogonum latifolium | coast buckwheat | stubbie 70 $1.75 $122.50
Eschscholzia dfdrnica | California poppy | stubbie 45 $1.75 $78.75
Festuca idahoensis Idahoe fescue stubbie 150 $1.75 $262.50
Festuca rubra red fescue stubbie 150 $1.75 $262.50
Hordeum
brachyantherum meadow barley stubbie 350 $1.75 $612.50
Iris douglasiana Douglas iris stubbie 80 $1.75 $140.00
Lupinus albifrons silver bush lupine | D16 70 $4.00 $280.00
Lupinus arboreus yellow bush lupine| D16 25 $4.00 $100.00
Donated by LEJ

Each plant valueg
Quercus agrifolia coast live oak 15 gal 9 at $50. $0.00
Scrophularia California bee
califomica plant D16 65 $4.00 $260.00
Sisyrinchium bellum | blue eyed grass plugs 100 $1.00 $100.00

purple needle

Stipa pulchra grass stubbie 250 $1.75 $437.50
Symphyotrichum
chilense common aster stubbie 200 $1.75 $350.00
Totals 2,593 $6,01000
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Year 23 Plant request: to be planted winters 2012D15 and 20158016

Container Notes from Patrick
Size and | # of plants | Price per Rump, LEJ Director Planting
Species Common name Type requested plant Cost and Nursery Manager | Year
basket sedge, Need to find parent
Carex barbarae whiteroot D16 350 $4.00| $1,400.00| population 2
meadow sedge, Need to find parent
Carex praegracilis field sedge D16 350 $4.00 | $1,400.00| population 2
Possibly thisr a
Castilleja exserta Indian paintbrush| D16 60 $4.00| $240.00| different paintbrush 2
Ceanothus thyrsiflorug coast lilac D40 15 $7.00| $105.00 2
Chlorogalum
pomeridianum soap root stubbie 45 $1.75 $78.75 2
giant creeping
Elymus x multiflorus | wildrye stubbie 600 $1.75| $1,050.00 2
Heliotropium
curassavicum wild heliotrope stubbie 200 $1.75| $350.00 2
Iva axillaris poverty weed stubbie 25 $1.75 $43.75 2
Juncus effusus common rush D16 15 $4.00 $60.00 2
Juncus patens blue rush D16 15 $4.00 $60.00 2
Koeleria macrantha | June grass stubbie 100 $1.75| $175.00 2
caraway leaved Yes or another
Lomatium caruifolium | lomatium stubbie 50 $1.75 $87.50| Lomatiumis possible 2
Need to find parent
Lotus scoparius deer weed stubbie 55 $1.75 $96.25 | population 2
California
Phacelia californica | phacelia D16 60 $4.00| $240.00 2
California
Ranunculus californicg buttercup stubbie 30 $1.75 $52.50 2
Salix willow Water dependent 2
Dichelostemma
congestum (or
capitatum?) blue dicks stubbie 70 $1.75| $122.50| needs 23 years 3
Prunus ilicifolia holly leaf chery D40 13 $7.00 $91.00| needs 12 years 3
Triteleia laxa Ithuriel's spear stubbie 40 $1.75 $70.00| needs 3 years 3
Totals 2,093 $5,722.25
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Seed order for Pacific Coast Seed. Seeds to be appltedainsin early winter 20132014.

Species Common name Live seed | Strike Pounds Price for
per pound | Price per| requested| requested
pound pounds

Amsinckia menziesii subsp. intermed| Menzies' fiddleneck ~ 230,000| $145.00 2 $290.00
Bromus carinatus California brome 76,000 $10.00 6.5 $65.00
Calandrinia ciliata red maids 1,600,000 $80.00 0.2 $16.00
Centromadia pungens spikeweed 1,100,000 $750.00 0.1 $75.00
Clarkia rubicunda farewell to $ring 1,300,000/ $110.00 0.3 $33.00
Lasthenia californica California goldfieldd 4,000,000 a 0.2 $24.00
Layia platyglossa tidy tips 500,000, $75.00 0.2 $15.00
Lotus purshianus Sanish clover 101,000 $85.00 0.2 $17.00
Lupinus bicolor dwarf lupine 100,000| $45.00 3.5 $157.50
Lupinus nanus sky lupine 45,000/ $50.00 3.2|  $160.00
Trifolium fucatum bull clover 90,000 $85.00 0.2 $17.00
Trifolium gracilentum pinpoint clover 400,000/ $60.00 0.2 $12.00
Trifolium wildenovii tomcat clover 400,000 $50.00 25 $125.00
Totals 19.30| $1,006.50
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Panting plan

Plants will be installed with the help of volunteers
during the winter months, when rain provides
natural irrigation. Golden Gate Audubon holds a
monthly volunteer program at Pier 94 every first
Saturday of the month. New plantings are watere
with water carried out to the site on the day of &
planting. In the gent that rains do not coincide
with these monthly planting dates, supplemental
watering may be necessary to help establish ne
outplants. Golden Gate Audubon Society is
considering the feasibility of watering plants from
rainwater impounded nearby in aspen concrete
box.

The first planting occurred November 2, 2013.
Over about two hours, fourteen people planted
two hundred meadow barley plants into the swale &3
area in the southern portion of the site. This area
is rockier and has more clay than mucttled other B
areas on site and therefore is nechallenging to |
dig and plant into Large mattocksvorked well to
dig plantng holes. Others tools such laand picks,
dibbles and rock barsvill be used in softer
planting conditions

Seeding plan

Seedwill be applied throughout the site by
Literacy for Environmental Justice. Seeding will &
hand-sown on a day preceding predicted rains. A
attempt will be made to cover seeds with soil to
prevent predation by birds and other wildlife and
also to preventoss to winds blowing seeds off
site. Seeding is planned ftar coincidewith rains
in early winter 20122014

Top Volunteers fanting the swale on November 2, 2013.

19Bottom: Bromus carinatuseeds.
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Top: Volunteer group November 2, 20Bhoto byleeKarney.

Bottom: First planting (200 meadow barley plants) in the new swale November 2, 2013.
20




Photo Points

Photo points were established by Mike Perlmutter and Noreen Weeden on April 9, 2012 prior to upland
enharcement activities aPier 94. Photos fromoints 1-5 were taken during and after construction activities
during the summer of 2013. Post grading photos taken on June 21, 2013 are presented below pre
enhancement photos from April 9, 2012 to demonstrateual changes to the site.

Subsequent photowill be taken frompoints 1-5 duringand afterrestoration in order to visally show

changes over time at the sitd?oints 68 do not capture much of the site affected by restoration activities and
were therdore abandoned.Photos should be taken annually in Afvi&y to coincide with vegetation
samplingand during any significant restoration action occurring at the site.

Map of Photopoint locations
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Photopoint llocated at the edge of the site at themhwest fence corne22® bearing.
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Photopoint 2, Located140’ bearingand 19.5 meters from Photopoint 1Photo angld 85 .
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Photgoint 2Bat 297°.
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Photopoint 3 at corner of the fence by the site entrance. Photo bearir@f at 6
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