Memacandum

To: Humiers Point Restomtion Advisory Boand

From: Tom Lanphar, Senmior Hazardous Substance Scientist

Department of Toxic Subsfances Control, Dfice of Military Facilitres

Doate: May 11, 2004

RE: HUNTERS POINT AMBIENT LEVELS (HPALS)

At the May |, 2004 speeial meeting of between some members of the Liunters Point Restoration Advisory
Bowrd, the Navy, US EPA, Oity of San Francisco, DTSC, and the RWOCB, 1 received a specific action
item 1o determine what the current steins of apreement @ hetween the DTSC and the Navy in regards to
HPALs

Currently there is no dispute with e concentration of metals found in the HPAL», The following
chronology imcks the developmeni of HEALy and the resolution of specific insues reluied o the use of
HPALs

1

During the sarly 1990's the Navy, US EPA, DTSC and the RWQCB began discussing background
metal concenirations ai Hujbers Foial

Al a meeling on January 17, 1995 the Navy, US EPA, DTSC amd the RWOCE agreed in a

ldﬂ-mqui_mmmm& and Co concentrutions aguinst the
concentration of Magnesiom (Mg). This means that no specific concentration will establish ambient
For Mi; Cr, and Co. Insiead an HPAL for these meinls will be calenlated nsing regression enefTiciens
at each aite.

Om April 11, 1995 Navy issnes a deaft docoment propasing HPA Lz nzing 9% UCL of the 99
pnmhhndmmpm‘ coefficacnts for M1, Cr, and Co. A draft final of this document is relsased on
Aupnst 17, 1995,

O Cletober 2, 1995 DTSC accepts the Navy's HPALz and megreszion confficients for Mi, Cr, and Cn
found in the Aogust 17, 1995 Mavy docoment.

The ROD for Parcel A ix signed on November 16, 1995 The Parcel A RO references the draft
HPALs prossaiod m s drafl mermomandsm dated Apol 11, 1995, Thess HPALs sre the sane as toss m
the August |7, 1995 document. The RO doea not estshlish 8 HPAL for Manganess (Mn). Tt is
ainchear why an HPAL [or Ma s ool axcluded in the ROD. Both tie Al 11, 1995 and Augual 17,
1995 docwment identify the HPAL for Mn as 1431 mg/kg.

During the Parcel B remedinl action Mavy finds elevaied levels (ouside the expected mage based on
i regresson will Mg) of Wicke] and suspects that these levels are naturally occwring. In an October
23, 1998 document the Mary proposes o new Micke] regression equation.  The Mavy and DTSC ugree
it in weathered serpentine, or soils developed over serpentinite parent material, it wouald be expected
st magnesivm (My) would leach fom soil while Mi and Co would be retained. Using te teduced
My concentrations in 6 regression squation with MNi would incorrestly Iahel namrally scsurring B



concentrations as sbove HPALs, Therefore tbe Ni to Mg regression is not appeopriate for weathered
serpentine.  Becanse Co wonld be retnined ulong with the Ni, D, Frampton of DTSC proposed that a
new Ni-Co regression equation be ueed, An August 4, 1999 Technical Memarandum by the Navy
established a new Nickel to Cobalt regression based on Dr. Frunpton's recommendations.

. In2001 the Navy proposad establishing Supplemental Monganess Ambient Level in a Technical

Memorandum dated February 28, 2001, The new Mangancse (Mn) level was propased becanss high
leaals af Mn eam ba foarmd in chert, 8 rock found ot Hunters Poiol in (e bedrock and . DFTSC did
ol agres with the Navy's proposal and the issne went o dispute resobution in 2002, A Supplemental
Mangansse Ambisnt Lavel was never esinblishod and the Mn HPAL remaim of 1431 mgkg.



Upeiping Tably E-15
Canser Alshs and Harend [ndes, Wik Ambleri Barman
5% JA)

%M Mg bvlece
E 2T ﬁ %E

" = LA
T

- 1.TEn

i ii"—m—i -
rEe———
S R

Heseer
@ Tha HPE PRE by chramium ssrames esarvsien! orvomism and TV SEPOTaiT o (Aol o s 1T oo,
b ohiE comidoned by EPA in he e sssanisl ncislerd  Shed B lima of B Parced A R, EPA hes developes an ol reforencn gooos or o

, b b pemhumind bn quasniEsSealy b o Lalsn, Heo FRALS Farp Do duvisloped ior o, Tha EBnga o SMERcass inn concontinsiona ol [H-
S0 JAK {15,007 - 4,472 ey I WA P CRAGH OF Arind inon tevssndrlioe ford n Callornds solls.
o Ll I avalualid sepesiloly irom olher OOPCL. The BPC for lead e bealows e PR of 180 iy,




Key Geotechnical Aspects of the 1959 Loma Prieta Earthquake Fage 1 of 7

National Informeation Service for Earthqueke Englineering
n lsee [iniversity of California, Berkeley

Key Geotechnical Aspeets of the 1989 Lomn Pricta Enﬂhquﬂkc
Jonathan Stewart

Assistant Professor, Civil and Environmental Engineering
UCLA

Introduction

The Loma Priela Barthguake of October 17, 1989 occurred at 5:05 p.m. (loenl time) when
a segment ol the San Andreas fault in the mountams northenst of Santn Croz, Colifornia
ruptured over a length of approximately 28 miles (45 km). The Scismographic Station at
the Liniversity of California, Berkeley determined the eanthquake to have a Jocal
magnitude of ML = 7.0, The location of the fault rupture zone and the earthquake
epicenter are shown in Fig, 1.

| While damage from the Loma Prieta Earthquake was severe in counties near the epicenter,
more than 80 percent of the fotnlities (50 out of 62 deaths) and 70 percent of the $5.9 billion
in monetary losses occurred in San Francisco and Alameda Counties, approximatcly 50
Rl miles (80 km) from the epicenter, Indeed, some of the most vivid and widely publicized
examples of damage were the collapsed section of the Interstate 880 Cypress Streel Viaduct
1in Crakland, the partial collapse of a section of the San Francisco-Oakland Bay Bridge, and
the structural failures amd Tires in the Marna Disiriel of San Franciseo. (Fig 2}

Much of the damage 1o result from the Loma Pricta Earthguake, especially in (he central San Francisco
Bay arca, occurred at siles underlain by thick deposits of sofl clayey soils. The concentration of domage
in & few distinet arcas having these soil conditions rexulted Gom amplification of relatively moderate
levels ol "bedrock™ shaking o much strenger levels of ground surface shaking. This ground motion
amphification at "soft" sl sites was the most significant geotechnieal aspect of the Lomn Prictn
Earthquake. Another significant geotechnienl feature was a form of ground failure known a3 sl
flquefaction. Liquefaction of loose, ssurated cohiesionless soils in a number of coastal arcas near the
Monterey and San Francisco Bays caused extensive damage 1o waterlront facilities, structures, and
buried pipelines,

This article will describe some of the lesszons that have been leamed from the Loma Prieta Earthquake
about the important geotechnical phenomena of ground motion amplification in "soft” soils and soil
liquefaction. Extensive research has been conducted on both of these wopics in the vears since the
cirthquake which has affected the ways cogineers design for the effects of carthguakes. This article is
only intended W be a cursury introduction W these lopics; several reports have been prepared which
examine Uhese issues in greater detanl such as Seed ot al. (1990), Benusko ( 1990), Baldwin and Sitr
(1991}, and Rorcherdt (1994),

It should also be noted that there are other significant geotechmcal aspects 10 this carthguake which are
nal discussed here. These include Lindsliding in hillside areas and coastal blulls, the performance of
geotechnical structures such as earth dams and retnining structures, and the resistance of improved
ground to soil liquefaction. Information on these topics can be found in Seed et al. (1990), Harder
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(1991), Hudson ( 1990), and Mitchell and Wentz (1991),
Effects of Local Soil Conditions on Ground Motions

Shown in Fig. | are geologic umits ond peak ground accelerations in the centrm] and southern Son
Froncisco Bay nnd northern Monterey Bay regions. The peologic units are hrondly classified ns (1)
bedrock and suff, shallow soils, (2) alluvium, and (3) arcas near the marging of the San Francisco Bay
underlain by a solt marine <lay known locally as Bay Mind,

The peak accelerations shown i Fig. 1 are scen (o be relatively lanze near the Gl ropture zone, and (o
generally decrease with distance from this zone,

A N B 1r Lo (g3 (Seed el al, 1990) plots the vamations ol peak ground acceleration with distance
H—::-1 ; from the foult rupture surfnce for recordings made on different geologio umts. 1t s
Bl 3 clear from the figure that the decrease in peak peceleration with distance is
significantly less pronounced for "soft™ soil siies than for nll other site conditions.
These relatively high accelerations on soft soil sites occurred in the central San Francisco Bay Arca and
appear o be the result of localized amplification of seismic waves as they propagate upwards from the
bedrock towards the ground surface through sl

Perhaps the best example of the influence of local soil conditions on ground shaking charmeleristics is
provided by sets of strong motion recordings from two stations on the adjscent Yerba Buena and
Treasure Islands in the San Francisco Bay. Yerba Buena Island is a rocky outcrop near the center of the
bay which anchors the Bay Bridge. reasure 1sland was man-made from loose dredged hydranlic fill and
15 underlain by patural, soll bay sediments. Both islands are approximately 45 miles (72 km) north of the
fanult ruplure surlace. Thus, the strong motions recorded ol these locations reprosent a pE.i.I:' of recordings
with nearly the same location relative (o the faull plane, bul for rock and deep sell soil conditions,

ig. 4 presents a schematic illustration of the soil column underlying the Treasure Island
7 |reconding station alongwith the sgismogramy Tor the N5 direction from the reasure
Island and Yerba Buena sites represented as "soil” and "rock” shaking, respectively.

It is clear from the figure that the Treasure Island record has a significantly higher
amplitude of shaking, and a longer predominans peried. This amplification phenomena can be quantified
by examining peak accelerations and acceleration response specira. The three recorded components of
shaking had peak sceelerstions sy follow (CSMIF, 1991 ):

M-8 Comp. IF W Comp. | Vertical Comp.
[*rra.wn Island ullliﬂ.‘*ﬂ 1U|','I]lllﬂ."i§ =0).16g Hma‘-'-:‘ﬂ 02g

| Yerba Buena Island || max=0.0g || max=0.07g || max=0.03¢

F_'.:"'__I These data illustrote the amplilication of ﬂl.illng i the horzoatal dircctions; o
an ~ | significant amplification typically ocourred in the vertical direction. The amplilication ol
™ | Treasure Island motions across a range of periods can be represented by necelemtion

I Vs
i

~waeo | response specira as shown in Fig. 5.

In addition o the amplification of peak ground asccelerations (i.e. speetral aceelertions at 1=, as1s
shown Fig, 5, deep soft soils a1 Treasure Island also amplified long-period components of the motion
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(i.e. spectral accelerations ol T = 1.5 sec).

This amplification of motions at sofl soil sites was also evident at & number of other locations in the
central San Francisco Bay Area, including Emeryville, Oakland, San Francisco, and portions of the west
San Francisco bayshore from South San Francisco to Redwood City.

TR A large percentage of the significant damage in the central San Francisco Bay Area

el 4 occurred at sites underlain by soft Bay Mud soils similar to those encountered at
et | | reasure Island. As shown in Fig, © the collapsed section of the [-880 Cypress Street

s ,__-,. Viaduet in Oukland was wderlain by U 1o 25 feet of Bay Mud deposits whach mn tum

. ._ET._M‘ overlie older and stiffer soils which extend o great dl:pljlf_ 500 feet). In contrast, the

—| southem sectiom of the vinduct, which waes damaged but did not collapse, is underlain

by deep alluvivm but without surficial Bay Mud deposits. Amplification of shaking through the soft Bay
Mud =oils gt the northern end of the viaduet may have contributed to the eollapss. Theas amplification
ellects also appeared to aflect the patterns of structural damage and ground failure in San Franeiseo
{e.g., the Marina Distnct, Embarcadaro shoreling, old Mission Bay Marsh), Richmond Harbor, the
Emeryville and Port of Qakland shorelines, West Oakland, and South San Francisco along the bay
shoreline (Seed, et al.. 1990).

Studies on site effects conducted since the Loma Prieta carthquake have developed recommendations to
guide engineers in their selection of ground motions for use in engineering design (Dickenson, 1994,
Borcherdt, 1994, Idniss, 1991). These recommendations enable engineers 1o estimate ground surfasce
motions given the site condition (i.c., the characteristics of the geologic media underlying the site) and
the level of shoking that would be expected "on rock” in the vicinity of the site, Some of thess
recommendotions huve been incorporuted into building codes (cg., Bullding Seimmic Safoty Council,
1995,

Soil hguelsction vecurred over a widespread arca including sites as far as 70 miles (112 km) from the
epicenier. The principal ereas affected were northern and eastern San Francisco, Licasure Island, the
east San Francisco hayshore from Richmond o0 Alameda, Santa Crue, and the east Monlerey Bay region.
A detailed discussion of Rquefetion and its effects in these regions is provided in Seed et al. (1990),
O'Rourke (1992), and Kropp and Thomas (1991). Henee, anly n brief summary is presented here.

Liguefnction in the centml Ban Frnesco Bay Area (e.g. San Francisco, Treasure [sland, Oakland,
Emeryville, Alameda) pnmanly occeurred in bayshore I'I]I.ﬁ_ll'mse sites typically had 10 to 30 feel of
loose, sandy fill which was underlain by deep cobesive soils which amplified ground shaking
sufficiently 1o trigger liquefaction. The extem of liguefaction and its consequences were limited,
however, due to the short duration of strong shaking in this earthquake (8 w 10 seconds). Many of these
s areas suffered much more severe liquefaction during the 1906 San Francisco Earthquake due to the
higher amplitude and longer duration of the shaking dunng that event.

Swrong shaking in the Santa Cruz/East Monterey Bay region produced widespread hquefnetion within
natural alluvial and coastal beach and dune deposits. However, damage resulting from this ground
finilure was limited as a result of sparse development in many of the affected arcas. Also interesting was
the non-oeeurrence (for the most part) of liquefaction in the south San Francisco Day Arca, Many of the
suturated alluvial soils in these areas hquelied doring the 1906 San Francisco Earthquake, but the lesser
amplitude and duration of shaking in these areas during the Loma Prieta Forthqguake was not sufficient
to trigger liquefaction again,

One of the principal lessons to be leamed from the liquelaction which occurred in the San Francisco Hay

httpe/nisee.berkeley.edwloma_pricta/stewart himl 2/23/2005
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Arca during the Loma Prieta Esrthquake was that a significant ground failure hazard exposure from
future carthquakes remains. This earthquake, which was centered far south of the Bay Area in the Santa
Cruz Mountains, represents an inadequate test of the Bay Arca's ability to withstand the larger and
longer duration shaking sure to occur in future seismic events. However, the technology is available o
identify the sites most at risk to liquefaction, and to mitigate sgainst liguelaction hasards (Mitchell and
Wentz, 1991). Whether such miligation actually takes place is a matier ol economics and public policy,
and many developed nreas remain at risk.

Conclusions

Thix article has presented n bnef overview of two key peotechnicnl aspects of the Loma Pricta
Earthquake: ground motion amplification ot "soft” soil sites in the central San Frncisco Bay Arca und
soil liquefaction, Much more detall on these topics and other geotechnical aspects of this carthquake are
presented in other reports previously cited.

It is important (o realize that neither of these peotechnical phenomena which so significanily influenced
the dumage patterns from the Loma Prieta Earthquake came as a surprise to the geatechnical engineering
community. Ground motion amplification effects had been previously observed in the September 19,
1583 Mexico City Earthquake (Seed et al., 1987), and the implications of these effects for the Bay Arca
had been recognized (Seed and Sun, 1989), Widespread liguetaction had been identificd during the 1964
Miigata and Alaska Earthquakes as well the 1971 San Fernando Eartlnjuake, and subseguent research led
0 analysis procedures capable of predicting the combination of ground shaking and soil conditions
under which liguefaction is likely o oceur (e.g., Seed et al., 1983).

Though there were lew geotechnical surprises from the Loma Prieta Eanhquake, it was nonctheless a
seminal event. From a geotechnical standpoint, its principal legacies are twofold: (1) it increased public
awareness of earthquake hazards in peneml and of peotechnieal faetors such as soil hguelaetion in
particular, and (2} it provided researchers with o sigmficant smount of date on geotechnical phenomenn
such = site nmplifiention and soil liquefoction, which in turn has prompied studies w improve our
annlytical eapabilities for predicting these effects. This combination of politenl will and technical
knowledge has led 1o Improvemenis [n the ways engineers design structures 1o resist carthquake loading.
However, as subsequent evemts like the Northridge carthquake in Los Angeles, Calilfomia and the
Hyogoken Nanbu canhquake near Kobe, Japan have illustrated, there remains much to be accomplished
before these seisiic hazards can be considered o have been appropriately mitigated.

Definitions

Mognitude 15 a gualitative measure of the energy released by an earhgquake. The focal mapnitude 15 a
porticular measure defined as the logarithm of the moximum amplitude on 0 Wood-Anderson torsion
seismopram located ot a distance of 100 km from the carthquake source (Richter, 1958), (Back)

Earthquakes result from ruplures of the earth's crust along disconbinuities, or faults. The ruplure has a
paint of arigin called a focus, and then spreads out nerass a certain area on the fault. The larger the
rupture arca on the fault, the larger the carthquake magnirude. The epicenter is the point on the surface
of the carth which is dircctly above the focus. (Back)

Bruy (1995) delines soff figuefaciion s phenomenn resalting when the pore-pressure within saturmicd
particulate media increnses dramatically, resulting in a severe loss of strength. The following qualitative
description of soil liquefaction has been given by Seed and Idriss (1982); "If a saturated sand is
subjected to ground vibrations, it tends 1o compact and decrease in volume; if drainage 15 unable o
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Office of the Mayor

City & County of San Franciseo

Gavin Newsom

February 7, 2005
Dear Community Resident:

| am happy to announce that the U.S. Navy has transferred the first 75 acres of the Hunters Point
Naval Shipyard to the San Francisco Redevelopment Agency. The transfer was made possible after more
ihan a decade of careful consideration by federal and state environmental regulatory agancies, lecal
environmental advocates, the Bayview Hunlers Point community, the Gily and the San Francisca

Redevelopment Agency.

As a result, afier years of community outreach and planning, development at the: Shipyard is finally
about to begin. Together, we will be able to transform an area thal has been a blight on the community for
more than 30 years inlo 3 new source of jobs, parks, and affordable housing, and a great economic engine
for Southeastem San Franciseo. Construction on the first phase of development is scheduled 1o bagin as
early as next month, and is slated 1o include an unprecedented level of community benefits, including:

1,600 residantial units, 32% - 44% will be affordable;

A first-lime home buyers assistance program,

35 acres of new parks and open space,

An annual average of over 430 construction jobs per year over the initial 3-year consiruction peniod,

with many more jobs lo follow:

s Priosity programs for community residents in the areas of job training, hiring. and confracting, and
priority leasing, small business assistance and incubator space programs for existing local
companies;

. Ea:rrr?mrhhg land for community facilites and more than 30% of all of the land available for market-
rate development for community builders: and

s  Reinvosting an estimated $30-40 million in land sales revenues directly in the Bayview Hunlers

Point community after an extensive community inpul process.

I sincerely (hank you for your continued effrts to ensure a smooth and proper transition. Everyone
In southeast San Francisco will feel the positive effects of this redevelopment.

Sincerely,

Uy

Gawin Mawsom
Mayor

1 U Cardton B Goodlen Ploce, Boom 300, San Proncliseo, Califormta 04 102-641
pavinnrwssmiiafv.ong = (4150 5546141



