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APPENDIX C
PuBLICc AND AGENCY COMMENTS ON THE DRAFT EA

This Appendix includes a list of agencies, persons, and organizations
commenting in writing and a reproduction of each comment letter received
during the 30-day public review period. Letters are reproduced in the order

shown on the list of commentors below:

A. List of Persons and Organizations Commenting in Writing

¢ George Leitmann, July 19, 2010.
¢ Terri Compost, July 19, 2010.

¢ William Kirkpatrick, Manager of Water Distribution Planning Division,
East Bay Municipal Utilities District, July 19, 2010.

¢ Wanda C. Bronson, July 20, 2010.

¢ Emilie Strauss, July 24, 2010.

¢ Georgia Wright, July 26, 2010.

¢ Laurie Sarachan, July 25, 2010.

¢ Carole Schemmerling, July 27, 2010.

¢ Jennifer Mary Pearson, July 28, 2010.
¢ Stephanie Thomas, July 28, 2010.

¢ Charlene M. Woodcock, July 28, 2010.
¢ Mary Lee Noonan, July 29, 2010.

¢ Gale Garcia, July 28, 2010.

¢ Gene Bernardi, July 14, 2010.

¢ Barbara Robben, undated.

¢ Georgia Wright, Save Strawberry Canyon, July 27, 2010.

¢ Pamela Sihvola, Committee to Minimize Toxic Waste, July 26, 2010.
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LETTER #GL

————— Original Message-----

> From: gleit@berkeley.edu [mailto:gleit@berkeley.edu]

> Sent: Monday, July 19, 2010 10:52 AM

> To: Abbott, Kim

> Subject: General Purpose Bldgs. Phase 2B

>

>

> Dear Mr. Kim,

> 1 write to you, after reading the proposal '"Seismic Life-Safety,

> Modernization and Replacement of General Purpose Buildings, Pase 2B",
> to urge EPA to undertake an EIS rather just an EA. The proposal GL-1
raises

> serious concerns, in the events of earthquake and fire, and these
need
serious consideration.

\

George Leitmann

Professor in the Graduate School
College of Engineering

Universty of California, Berkeley
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LETTER #TC

From: t compost [mailto:terricompost@yahoo.com]
Sent: Monday, July 19, 2010 11:15 AM

To: Abbott, Kim

Subject: Concerns about labs in Strawberry Canyon!

Mr. Kim Abbott, DOE Office of Science
NEPA Document Manager, LBNL

One Cyclotron Road

Berkeley, California 94720

Dear Mr. Kim Abbott,
I am very concerned about the future building plans and safety of
current and future projects in the environmentally sensitive Strawberry TC-1
Canyon. It seems essential that at the least, the DOE does a full
Environmental Impact Study (EIS), not an Environmental Assessment (EA).

Frankly I find it disturbing that hazards such as radioactive and other

hazardous wastes, are being created and stored on land that is highly I_rc>2
vulnerable to landslides, fires and earthquakes.|1 am deeply
disappointed that the canyon has already been contaminated with tritium I TC-3
and toxic underground plumes,I(not to mention extensive invasion of the T
experimental erharta grass) a sign of the inability or lack of concern
that prevents these labs from operating safely. TC-4

Planning these labs In a precious ecosystem in the watershed above
Berkeley and the San Francisco Bay is pure folly. Please don"t allow TC-5
these irreparable mistakes continue.

Sincerely,
Terri Compost



LETTER #EBMUD

gB EAST BAY
MUNICIPAL UTILITY DISTRICT

July 19,2010 Ee O JUL 2 ¢ 2

Kim Abbott, NEPA Document Manager
Department of Energy, Berkeley Site Office
Lawrence Berkeley National Laboratory
One Cyclotron Road, MS 90-1023
Berkeley, CA 94720

Re:  Notice of Availability — Draft Environmental Assessment for the
Lawrence Berkeley National Laberatory Seismic, Life Safety
Modernization and Replacement of General Purpose Buildings, Phase
2B Project, Oakland/Berkeley Hills

Dear Mr. Abbott:

East Bay Municipal Utility District (EBMUD) appreciates the opportunity to comment on
the Draft Environmental Assessment (EA) for the Lawrence Berkeley National
Laboratory Seismic, Life Safety, Modemization, and Replacement of General Purpose
Buildings, Phase 2B Project. EBMUD provided written comments on the Draft
Environmental Impact Report (EIR) to the Lawrence Berkeley National Laboratory in
March 2010 which were subsequently incorporated into the Final EIR issued in June
2010. EBMUD has no additional comments on the Federal EA for this project.

If you have any questions concerning this response, please contact David J. Rehnstrom,
Senior Civil Engineer, at (510) 287-1365. EBMUD-1

Sincerely,

LA SN

William R. Kirkpatrick
Manager of Water Distribution Planning Division

WRK:AMW:djr
sb10_150.doc

cC: Jeff Philliber, Environmental Planner
Lawrence Berkeley National Laboratory
Environmental Planning Group
One Cyclotron Road, MS 76-234A
Berkeley, CA 94720

375 ELEVENTH STREET - OAKLAND - CA 94607-4240 + TOLL FREE 1-866-40 -EBMUD



LETTER #WB

————— Original Message----—-

From: Gordon/Wanda Bronson [mailto:gwbronson@comcast.net]
Sent: Tuesday, July 20, 2010 4:20 PM

To: kim.abbott@bso.science.doe.gov

Subject: Proposed developments in Strawberry Canyon

Dear Sir;
I stron i WB-1
gly urge you have a full EIS performed on the site of the
building being proposed to be erected in Strawberry Canyon. A number of
potential environmental hazards have been identified by citizen groups
such as the Save Strawberry Canyon organization; being a long- lived
member of the neighborhood 1 share their concerns and believe we have

the right to ask for proper and fact-based reassurance.

Sincerely,

Wanda C. Bronson
3456 Dwight Way
Berkeley, CA 94704
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LETTER #GW

105 Vicente Rd.
Berkeley, CA 94705
July 26, 2010

To Kim Abbott

NEPA Document Manager
US DOE

One Cyclotron Road
Berkeley, CA 94720

Re: EA for NEPA, General Purpose Lab, 85 and 85A strengthening

Alan Kropp and Associates (AKA) reports for Building 25 or the General Purpose
Laboratory, cited in the Final EIR on disc and on the web, were only added to the web
after their absence was reported to LBNL. As they were used in the *“ matrix” of the FEIR
to contest points made by several individuals, they would appear to be important.

AKA, May 29, 2009, a preliminary report, made in two weeks “to meet LBNL’s
objectives,” lays out the problems and what additional work will be necessary to help
solve them.

1) AKA'’s preliminary investigation of old boring logs are consistent with the
presence of a paleolandslide under B25.

2) Orinda Formation under the Lawrence Road (south and downhill from 25), is
potentially part of a palealandslide rather than in-place bedrock.

3) Offsets in the curbs are not sufficient to evaluate historic slides. [Evidently
AKA was not given access to the files on historic landslides.]

4) The borings suggest very low factors of safety, although these may be based
upon conservative measures.

5) Additional trenching is needed (to establish whether the paleolandslide has
moved recently.)

AKA, April 2, 2010.
Trenches 1 and 2 are mentioned but only T-1 (southwest of 25, 8’ deep) appears on the
map. There are no photos of the trench nor is it discussed. The “general sketch” at the
end of the report is indeed too general. Were there slickensides, indicative of movement?
Historical borings around B25 indicate Moraga volcanics which “break into
rubble during drilling.” Gravity has moved colluvium downslope. Moraga Formation is
highly permeable (although is it called “bedrock,” which in common or dictionary
definition means hard rock. Neither Moraga Formation nor Orinda Formation fit that
definition.

AKA, May 29, 2010, supplemental report
Boring log #1 (north of 25) has 8’ of fill. Clay to 11.5°, and silty clay below that.

GW-1
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Wright 2

Boring 2 (south of 25) Moraga volcanics with weak rhyolite, then andesite down
to 90’ where Orinda claystone and siltstone are found. (Muds and mudstones give rise to
manyu problems in civil engineering because they are weak and shrink or swell on being
dried or wetted.” Mudstones are siltstone, mud-shale, or claystone. “Muds are very
reactive to physical disturbances or differential loading, and they slump and flow easily
when subjected to stress.” (Oxford Companion to the Earth, 2000, p. 715) A three-story
General Purpose Laboratory would indeed exert differential loaking and stress.

Boring 3 (south of 2) Orinda Formation
Boring 5 & 6 “southern side of proposed central plant site” (not on map):
Atterberg Limits;
Boring 5, (4-4.5’ deep)Plasticity Index 56,;
Boring 6,( 6 — 6/5’ deep), Plasticity Index 46.
“Onsite soils having a PI of 15 or less are generally considered to have a sufficiently low
expansion potential to be used as non-expansive fill.” 5 and 6 are marked “Fat Clay” and
not to be used for fill. AKA says these must be removed.

In effect after all these reports AKA has not come to a comclusion that the Moraga

volcanics are a paleolandslide or in-place “bedrock”. AKA did not examine the trench for

slickensides, nor did it dig a second trench. Moving or not, should you build on “weak
volcanics that break into rubble during drilling”? Will spread footings do the trick when
the earthquake strikes? What about the contact with Orinda mudstones?

Both Buildings 85 and 85A are shown in the FEIR for CEQA to straddle two
paleolandslides, characterized in several earlier consulting reports as potentially liable to
move in a major seismic event and at different rates. Slickensides were prevalent
throughout the area. In earlier reports 60% of the HWHF buildings (the southwestern
parts) overlie the Orinda Formation clays. In the EA, however, AKA’s plans show only
QLS2 (or QLS4 on the colored map) crossing all but a small part of 85 and no
characterization of the leftover area. AKA had declared in an earlier report that 10 feet of
Moraga Formation lies under the northeast corner of the buildings, and below that 25 feet
of Orinda Formation. What is under this area?

AKA proposes drilling 21 piers around two sides of B85 and 9 piers around two sides of
B85A, these to be 5 feet in diameter and 40 to 50 feet deep, TO STOP THE
LANDSLIDE, evidently the top one of Moraga Formation (hard but fractured volcanics.)
What will stop the building from being torn apart? Has anyone ever used piers to stop a
landlside? Into what will those piers be drilled that is less expansionary and stronger than
mudstones? (AKA 2006, a propos the Animal Care Facility nearby, suggested a mat
under the building so that it might move integrally, a proposal AKA could not make,
evidently, for 85, as it would entail rebuilding.)

Missing from the reports are 9 boring logs, AKA 7 — 16. Where are these and their
interpretations? They will be needed to determine the quality of the Moraga volcanics,
the Orinda mudstones, and whatever lies beneath.

GW-4
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Wright 3

What does lie not far below the surface is water! In the EIR are tables recording water
heights, taken from monitoring wells. The EA refers to them on p. 22. North of 85 the
water measured from 16 to 12 feet below surface while south of 85 the range was from
40 to 35 feet.. Accounting for the difference in elevations the water table seems to be
level there. But east of 85A at the same elevation as the well south of 85, the difference
is huge—the level according to AKA ranges between 24 and 0.3 feet. This means that
there isa “perched water table” or reservoir and that the other two wells may have
penetrated a separate reservoir.

This is just what one expects in the caldera of the volcano upon which the Lab has
constructed its buildings. When such a reservoir breaks during a seismic event (the
breaks in 1973 may have been caused by a series of small events), the landslides may be
devastating as they were in 1973. The unpredictable reservoirs, springs, and aquifers
mean that conatminants spread all over. Monitorying wells are seldom left open for long.
See the report Contaminant Plumes of the Lawrence Berkeley National Laboratory...
(2007)http://berkeleycitizen.org/Ibnl/cmtwl.html

Fire What are the plans in case of a wildlands firestorm? The East Canyon site is heavily
wooded, with pines and eucalyptus, grasses and scotch broom, all flammable. The
HWHF contains radioactive waste on the first floor and mixed solvents and volatile
organic compounds on the second floor of 85. There are a number of storage sheds for
liquid and dry combustible compounds. How are these protected from a fire like that of
1991 (2000 degrees, destroying concrete, “fireproof” safes, metals, etc.)?

During the 1991 fire, which reached the south wall of the next, Claremont canyon,
Director Shank ordered all personnel to leave. Is this the plan today? How will people,
air, water, and earth be protected when the fire reaches the East Canyon buildings or
those generating the wastes? We are about due for another wildland fire, which come at
20 year intervals.

There is a brief paragraph dealing with fire in the EA. In essence it says “trust us!” It says
LBNL has been declared a site with “not a high potential for wildland fires.” But FEMA
was willing to grant a huge amount of money to ridding the Canyon of trees above the
site, a project now on hold. . On EA p. 141, “In 1994, UC LBNL published a Wildland
Fire Evacuation/Relocation Plan. The plan, which would apply to the Proposed Action, is
based on a wildland fire scenario that would require rapid mobilization of resources,
quick decision making and well-coordinated execution by emergency responders during a
wildland fire.” The footnote sends one to a website that is no longer operating. Have the
plans also been abandoned? The 1994 plan was evidently motivated by the lack of a plan
in 1991. At a “Community Advisory Group” meeting in June, someone asked about
emergency plans. Evidently there were none!

There is no other building on Lab property which would fill the requirements for the
HWHF, so this very dangerous site must remain exposed to fire and landslide with little
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Wright 4

reinforcing of the building itself. The interim storage of hazardous materials is impossible
because they would need more than the 90 days permitted, while the HWHF has a special
dispensation, over one year, to sort them out and to find permanent disposal sitse.

Which buildings produce all of these radioactive wastes, volatile organic compounds,
solvents, etc. that accummulate in 85 and the sheds? How are they protected? How does
LBNL rationalize the LRDP in an area so dangerously unstable, so close to the Hayward
Fault, and so close to wildlands?

The best alternative for the LRDP is UC’s Richmond Field Station, where there is plenty
of room for both buildings and parking, construction would be much cheaper on the flat
land, and the site is farther from the Hayward Fault. The only negative that LBNL is
willing to mention is invalid. The hill site is NOT served by public transit but by Lab
shuttle buses, just like Richmond! As bus and BART are to the present site, so BART is
to Richmond with a stop one mile away. The RFS is 6 miles or 20 minutes from UC
campus.

Evidently the problem lies elsewhere—*“scientific adjacencies.” This argument has never
been explained. The scientists at LBNL, like those everywhere, find their natural
colleagues all over the globe! One need only search LBNL personnel’s publications! We
suspect there is not all that much lab equipment sharing or conversations after work, The
reasons for holding so tightly to this dangerous site appear to be that the view of the Bay
plus the name “Berkeley” would attract more visiting scientists than “Richmond,”
although the latter has tremendous views and a sylvan setting!

We hope that the Department of Energy will be more wary of approving dangerous
projects after the miserable performance of the Minerals Management Services. The least
the Department can do is to perform an EIS with many more logs of trenches and borings
and fewer desperate “solutions” for building over landslides!

Cordially,

Georgia Wright, Board Member
Save Strawberry Canyon
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LETTER #LS
RECDJL2720

—

1000 Rispin
Berkeley, California 94705

July 25, 2010

Mr. Kim Abbott, Office of Science
Department of Energy

Lawrence Berkeley National Laboratory
1 Cyclotron Road

Berkeley, California 94720

Re: Environmental Impact Statement Needed for Proposed Seismic Life-Safety,
Modernization and Replacement of General Purpose Buildings, Phase 2B

Dear Mr. Abbott;

Several years ago I participated in submitting comments re; the Draft Environmental
Impact Report for the LBNL Computational Research and Theory Facility building
proposed to be built on the ridge above Cyclotron Road. This was before the court
established that the CRT merited federal environmental review. I believe it is fortunate LS-1
for everyone concemned that the CRT facility, planned to intrude upon a natural and
precarious landscape, has not been built at that site. In the instance of the “Seismic Life-
Safety, Modemnization and Replacement of General Purpose Buildings, Phase 2B” it
seems obligatory that a full EIS be prepared.

I have reviewed the EA for the Phase 2B project. I discovered immediately that the title
of the project is misleading. Both “seismic™ and “life-safety” appear to be misnomers for
a project that cannot actually “fix” existing unfavorable conditions for large industrial
type buildings on the slopes of Strawberry and Blackberry Canyons. In addition to the
existing environmental risks, this project has the potential to increase future LS-3
environmental risks and to cause further degradation of significant natural resources.

LS-2

First, it is incredible that there is a Hazardous Waste Handling Facility located in
Strawberry Canyon. Because I live in the adjacent Claremont Canyon to the south, I
know that Strawberry Canyon is an irresponsible site to place any industrial building, but
especially a building that houses contaminated, toxic, and/or radioactive materials.
Information regarding the operations and reason for the Hazardous Facility needs to be LS-4
more complete. What exact materials and quantities are taken there? From where? From
which other facility? How are the materials taken there? What is meant by “storage?”
How long is each material stored there? What physical barrier is constructed in the
facilities that gives the public assurance that the hazardous/radioactive waste “would not




be released to the environment?” Why is this the best site for handling, placement,
and/or storage? Would it not be more financially prudent to take or store all waste
materials in a non-seismically challenged site? If, in fact, certain waste materials are
required to stay on the LBNL site for a required amount of time, then is this not one of
the most compelling reasons to move all of LBNL’s research out of the Canyons? 1 urge
that it is essential to discuss fully in an EIS the whys and wherefores of an appropiate
alternative site other than the current LBNL location,

The EA also ignores, by definition, a respectful discussion of the Hazardous Facility
presence within a significant natural park resource. How does the Hazardous Facility
affect the aesthetic and cultural value of Strawberry Canyon? Re-establishing high-tech,
waste management buildings and the associated diesel truck traffic into a valued
landscape corridor seems contrary to NEPA Section 101(b) which makes it the
responsibility of the federal government to:

assure for all Americans safe, healthful, productive, and aesthetically and culturally
pleasing surroundings... attain the widest range of beneficial uses of the environment
without degradation, risk to health or safety, or other undesirable and unintended
consequences... [and] preserve important historic, cultural, and natural aspects our
national heritage ...

How the Hazardous Facility will further impact the irreplaceable physical assets of the
Canyon and its social benefits to the adjacent university and urban community must not
be overlooked. Any overriding reason to justify seismically strengthening the Hazardous
Facility at this site, rather than removing it to an alternative site for the purpose of
protecting a beneficial natural environment, merits comprehensive information and
discussion.

Due diligence in compliance with NEPA would seem to indicate that the Hazardous
Waste Handling Facility merits a stand alone EIS, independent of the other
proposed actions in the Phase 2B proposal.

The LBNL objective to establish the General Purpose Laboratory as a modemn research
and office space within the Blackberry Canyon area also raises many questions that
should determine an EIS is in order. The GPL design, its footprint and height, 43,000 sq.

ft., with 3 stories and two exhaust stacks, is inappropriate for the hillsides of Berkeley. It |

seems obvious that LBNL’s Long Range Development Plan to develop a 21* Century
research “park™ within what was once a clean watershed source, defined by oaks, bays
and buckeyes, is short-sighted and a risk. No “seismic” bracing or concrete footing can
secure such a building, as well as additional buildings, in this unstable location. The

LS-4
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building design itself (might be termed in this location as “green wash”) and the planting T

of a non-native industrial park landscape (after removing 2 coast live oak trees) with
surrounding parking spaces belongs elsewhere. Please refer to NEPA Section 101 (b), as
quoted above, to reassess the wisdom of building any laboratory and office facility such
as the GPL in Blackberry Canyon.

The description of the GPL project and proposed alternatives raises more questions.
How would private/corporate participation be defined at such a laboratory? How would
the LBNL staff be linked to any private/corporate investment or research? Should there
be a disclosure of private investment in regards to conflict of interest (BP comes to
mind)? Is the financing of the facility only from federal sources? What federat sources?
Is there a time-frame that is mandatory in relationship to the availability of federal
financing? What is meant by offices? If the 3-story GPL is designed to provide 60%
office use, then why is an urban setting, such as Richmond accessible to Highway 80,
not more suitable?

How will the office and wet-lab research address the Congressional initiative to
stimulate economic recovery? Why would not a location such as Richmond be a location
that would comprehensively stimulate economic recovery, involving broad community
needs, create a new center for research with a civic profile, while also being linked to a
University research center?

I am concerned especially that the EA lacks detailed information regarding what will
take place in the proposed wet-lab multi-program of the GPL. The EA description of the
kinds of research seems to leave nothing out in the form of a general listing, but gives no
specifics about potential environmental impacts of any of the kinds of research. The EA
is too vague about the kinds of waste.

In particular, it is unclear how extensive the scientific research will be to create and use
man-made nanoparticles. The Molecular Foundry, dedicated to state of the art
nanosceince was built by LBNL and DOE without the benefit of environmental review.
Now it would be irresponsible not to ask about the potential for the cumulative presence
of man-made nanoparticles in the atmosphere due to LBNL activities. There is
increasing concern about man-made nanoparticles in the atmosphere. This subject
deserves serious detailed discussion in an EIS. What is the volume of man-made
nanoparticles at LBNL? Has there been any location-site testing of man-made
nanoparticles at LBNL surrounding the Molecular Foundry? Could there be a release of
nanoparticles through a cooling system? The exhaust stacks? Into the water and waste
system? What about potential release into the Strawberry Creek watershed and, thus,
into the Bay? What about the wind patterns extending across the Bay to Marin?

LS-9
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I lived through the terror of the Oakland Firestorm of 1991. We had to evacuate our
home and for a time we believed that Claremont Canyon had been consumed. It was
only a miracle that it was not. A historic fire in 1923 beginning along the ridge of the
East Bay Hills consumed all of North Berkeley, stopping just north of Blackberry
Canyon. Urban wildland fires are devastating and promise to return to the Oakland-
Berkeley Hills. The EA fails to reflect the reality of the dangers. How can the EA
minimizes the threat of urban wildland fires? It is a stated danger for all of California.
How can there be a serious discussion of the issue when Alameda County map in the EA
rationalizes the non-threat of urban wildfires by portraying non-incorporated areas. What
about the East Bay Park ridgelands? The Canyons? What about the urban and residential
areas adjacent to the wildlands? The potential for urban-wildland fires alone is reason to
move all of LBNL elsewhere.

Finally, if a fire occurred, possibly due to a seismic event, how would fire and life-safety T

be managed at LBNL? The potential for disaster is reason enough to reconsider the
LBNL LRDP, in particular the Hazardous Waste Handling Facility and the General
Purpose Laboratory.

Sincerely,

i, Sorm

Laurie Sarachan

LS-14
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LETTER #CS

From: carole schemmerling [mailto:caroleschem@hotmail.com]
Sent: Tuesday, July 27, 2010 11:00 AM

To: kvabbott@Ibl.gov; Jeff Philliber

Subject: EA phase 2

Dear Kim Abbott and Jeff;

Thanks for letting us use email to respond...... it saves me going down the hill in my cranky CS-1
car.

Cheers.....

Carole Schemmerling

The New Busy think 9 to 5 is a cute idea. Combine multiple calendars with Hotmail. Get
busy.




STRAWBERRY CREEK
WATERSHED COUNCIL

The Strawberry Creek Watershed Council wishes to
comment on the EA for the Seismic Safety projects Phase
2B. We approve the plans for the removal of buildings
25/25B, 55 and the trailers at building 71. This plan is
welcome, up to a point.....but there are serious issues
being overlooked.

The plans to "strengthen" building 85/85A are so ill-
conceived that it is hard to believe that this is a serious
proposal.You claim that your upgrades "would prevent
movement of the underlying slide in an earthquake" is a
perfect example of Wishful Thinking! Therefore we insist
that a separate EIS be done for this facility. Buildings
85/85A are on an old landslide, there is No bedrock and it
has so much water below, that this project stands alone as
one that should be removed all together ASAP.

Your plans for the 25/25B site, are also of great concern.
According to the "Bedrock" geological map of LBNL which
you sent to us, has No indication of where this Bedrock
might be, shows that the 25/25B site is an area of

landslide deposits. And that this is an area that is an active | |

ground water remediation site. Where is the logic in paving
over a site when you don't know how much contamination
is there? How do you prevent detected contamination

CS-1
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from migrating through the ground water? Have you ever
accomplished that at LBNL? You certainly have not done
so with the tritium plume.

To construct the GPL on the 25/25B site is another very
bad idea. All of the issues mentioned above are rational
obstructions to the development of this site. There are
other sites than LBNL available for new construction. It is
totally irrational to construct any new buildings on a hill
that is contaminated with huge amounts of toxins, on the
Hayward Fault, on the headwaters of 12 tributaries of
Strawberry Creek, in the fire zone and believe it or not, the
northern end of the Sibley Volcanic Caldera Complex.
Maybe LBNL thinks there is no limit to the funds available
for this very costly project, but if public funds are going to
be used, we

believe it that it is incumbent on the lab to construct on a
site that is cost effective!

The nearly 20 million gallon a year Gorilla missing from
the plans is the WATER. Without acknowledging the huge
amount of water that is there, the Lab will never
understand how irrational their plans are. If their magical
thinking allows them to continue to ignore the natural
hazards of the site, as well as those they have placed
there, then just as has happened in the Gulf, we will all
pay dearly.

Carole Schemmerling
861 Regal Rd.
Berkeley, CA 94708

|
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LETTER #JMP

————— Original Message-----

From: Jennifer Pearson [mailto:jennifer._maryphd@gmail.com]

Sent: Wednesday, July 28, 2010 4:50 PM

To: Abbott, Kim

Cc: jennifer mary

Subject: COMMENTS RE: THE LAWRENCE BERKELEY NATIONAL LABORATORY SEISMIC
LIFE-SAFETY, MODERNIZATION AND REPLACEMENT OF GENERAL PURPOSE
BUILDINGS, PHASE 2B

July 28, 2010

Mr. Kim Abbott

NEPA Document Manager

Department of Energy, Berkeley Site Office One Cyclotron Road, MS 90-
1023 Berkeley, CA 94720

COMMENTS RE: THE LAWRENCE BERKELEY NATIONAL LABORATORY SEISMIC LIFE-
SAFETY, MODERNIZATION AND REPLACEMENT OF GENERAL PURPOSE BUILDINGS,
PHASE 2B

While the Seismic Life Safety Modernisation and Replacement of General
Purpose Buildings Phase 2B lumps together disparate projects, all
involve disturbing once again the hilly terrain at LBNL, and a brings
to the fore a host of interconnected leftover situations. Thus, this
commentary is underlain with concern for our scarce public water asset
value, our most precious resource that is stored beneath the LBNL and
East Bay Regional Parks--at times referred to as the pure geologic
water of the Lennert Aquifer, discovered over 30 years.

I SUSTAINABLE DEVELOPMENT at LBNL-- HYDROGRAPH - WATER ASSETS

The Brundtland Commission Report of 1987 stated we must ' meet the
needs of the present without compromising the ability of future
generations to meet their own needs™".

Simply stated, rather than building by building demolition and
construction at LBNL, the entire hydrograph of LBNL campus and beyond
requires a full study. With respect to embracing the principles of
sustainable development aren"t we compelled to preserve our scarce
public trust water for future generations?

Thus, a full Environmental Analysis is called for; the alternative site
of Richmond Field Station may be far more sustainable, more secure and
have less impacts on sustainable water assets, not threatening
downstream, downhill residents as it fronts on marshlands.

One can argue that this planned construction can hinder progress toward
sustainable development. The narrative justifies that safety of human
life from seismic threats can be met by developing a General Purpose
Lab, retrofitting the Waste Facility and building out 10 more
facilities for a complex research campus on the Hill. The GPL building
and the concepts of the research projects that it will house may
narrowly work towards meeting the needs of the present goal of
sustainability--a safer work environment and good research on
sustainable energy innovations. However the siting of this building
perched on hilly terrain up hill and upstream from where we live and
work does not address the needs of the future for the larger community
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who share the hydrograph beneath us--in short our future drinking water
resources asset will be threatened.

Again, those of us who live and work close-by in the same bioregion as
LBNL share the local hydrograph--in the global hydrological cycle that
is a significant and inseparable component of the water cycle, of the
climate, of the basis of life forms. In short the local water footprint
is significant for the needs of the present and for our future. Water
that sheds from rainfall permeating the ground along with seeps of
upsurges of geologic water abound in the Berkeley Oakland Hills --some
flows downhill 900 feet to the SF Bay in open creeks following the
basins carved by seismic and water movement; most flows beneath the
ground (groundwater in hidden creeks) and permeates into perched water
retained below us in the water table, in larger bodies of water as
aquifers, which will soon be explored for our drinking water recharge
opportunities, These future water sources for human sustainability--for
our children and grandchildren deserve fierce consideration. We are
facing water scarcity now.

Although the present Phase 2B Project has stimulated some progress in
selected borings for geologic engineering or goeengineering design, it
has not met the goal of the Bruntland Commission.

Il THE DEPARTMENT OF ENERGY THEMES; and LBNL LEADERSHIP VALUES

On current DOE web-pages, the post Cold-War mission of the Department
of Energy for Federal Scientific Laboratories sets forth three themes:
the stockpiling of weapons of mass destruction; environmental cleanup;
and, technical development and research.

In late 2009, after 20 years at the Lab, Dr. A. Paul Alivisatos took
over steering a new course as Director of the Berkeley Lab. The new
imagery of the lab describes research across a wide range of scientific
disciplines with a strong commitment to sustainable energy innovations
and cites:

BERKELEY LAB VALUES are:

Overarching commitment to pioneering science

Highest integrity/impeccable ethics

Uncompromising safety

Diversity in people and thought

Sense of urgency

It is most significant that in 2010 the Director has elevated the Lab“"s
community outreach efforts, hiring staff who listen and inviting
community partners to meet with himself and the major decision makers
in a friendly Community Advisory Group.

Given the above, we encourage the Director to put out a call in
confidence to past employees and long time community members to work up

an All Hazards Vulnerability List for the goal of uncompromising
safety. Such could enable his management to address the "dark secrets”
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that remain underground from past years of classified research using
radionucleides, volatile organic chemicals, biological organisms and
much that we do not yet know about that were “stealthily buried” in the
softer soils.

Further reading on DOE pages, states that there are scattered patches
of radionucleides or toxic chemicals embedded in the land and buildings
on national laboratory sites that can serve as TESTBEDS for pioneering
cleanup techniques.

111 LBNL HAS TESTBEDS: The challenge of pioneering environmental waste
cleanup technologies for identified underground contaminant plumes:

The LBNL was once listed to be designated as a Superfund Site to
receive funding for environmental cleanup under CERCLA (Comprehensive
Environmental Response and Liability Act (1980). Unfortunately, LBNL
was de-listed administratively/politically with no explanation while
Lawrence Livermore Laboratory which had military base legacy
contaminants receives robust funding to the present day. Following the
first six years, the Federal Government enacted SARA, Superfund
Amendments Research Act (1986) to add a focus on innovative research
for hazardous waste cleanup.

We learned recently, that UC Berkeley Engineering Professor Lisa
Alvarez-Cohen received a SARA, Superfund Research Program grant. Her
team leads in the discovery and application of novel micro-organisms
and biochemical pathways for microbial degradation of environmental
contaminants to improve bioremediation of superfund contaminants.

Perhaps, there are other researchers working on cleaning water,
cleaning soils of hot and cold contaminants who receive SARA funding?
IT such funded research projects allow experimental work on testbed
sites that are not designated Superfund sites, then it begs the obvious
question:

Is anyone at LBNL researching improved cleanup methods for the
celebrity, Tritium and other radionucleides, and the synergized toxic
chemicals that have been identified in the "hot zones®™ of ground,
soils, rock layers, creeks, perched water pockets or vaults, and
underground waterways, identified in LBNL documents?

Is any effort underway to interest scientists to work pioneering
cleanup techniques at any of these plume testbed? Given that Tritium
has such a long life, and we hear of traces of tritium found all over
the country, i1t would be consistent with the DOE mission of technical
development and research for safe methods of environmental cleanup.
These hot zones provide an opportunity! And we learned from previous
employees that there are the "cold zones"™ of decomposing biological
waste.

1V SEISMIC LIFE SAFETY; THE GENERAL PURPOSE LAB AND SAFE WASTE HANDLING
BUILDINGS --SAFETY FIRST!

There is so much that we don"t yet know of what lies beneath the LBNL,
and what has flowed downhill beneath the UCB Campus, and further
downhill deep beneath our homes and businesses in Berkeley.
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And we don"t know how and where the earth will open up when the Hayward
Fault faults.

We don*t know what will happen to contaminated plumes; we don®"t know if
the splays that lace the Berkeley hills between the many identified
faults will zig zag open, that plentiful geologic water from the
Lennert Aquifer beneath the Lab will surge up, or contaminated waste
water wil spring up in old traces of springs and seeps in our gardens
downhill at our homes.

While geotechnical engineers can assure us that sample borings and soil
studies indicate what they assert IS beneath the LBNL, their studies
are shallow nor do they apply to every square foot beneath existing
buildings. Thus, an expert engineer in 2010 can design a geoenginered
foundation for a new facility where he believes can be safely anchored
over earthquake fault splays, underground streams, perched water ponds
and layers of rock which sometimes is referred to as "solid ground®. In
earthquake country solid ground is questionable.

Ten years hence, in 2020, another geotechnical engineer may throw out
that analysis and design and provide a stricter set of standards of
construction, Or, he may recommend no construction whatsoever at that
site as he has subsequently learned of a Pandora®s Box of warning
alerts that cumulatively strike him as an unsustainable site for future
generations of humans.

The forces of nature elude forecasters who presume stationarity when
using risk analyses.. Climate changes of excessive rainstorms,
droughts, killer heatwaves, volcanic ash clouds, earth fault movements,
firestorms, impact landslides, sinkholes, underground aquifers
depletions or floods, dissolved rock, landslides--all manner of dynamic
changes from largely natural forces are risks.

The cumulative risks of more and more disturbances of the steep hills
at the LBNL site when more and more construction begins, have yet to be
discovered and established for NEPA staff to review. The standards of
development set by DOE Facility Safety Office Of Health, Safety, and
Security to protect Lab personnel to work in a safe, healthy, and
environmentally sound manner will change as future scientists pioneer
research.

V ERNEST LAWRENCE CHOSE AN ALTERNATIVE SITE FOR THE SAFETY OF
COLLEAGUES AND TEAM

Ernest Lawrence never imagined the Lab he founded would move soil,
build, demolish, and rebuild filling out the land he choose as an
alternative site to protect the health and safety of his academic
colleagues. Ernest Lawrence moved his high energy physics research
unit from the UCB Campus to the alternative hill site creating the
Radiation Laboratory and in two canyons east of UCB. The land was
empty, quite inaccessible for the public; he theorised that the slopes
could absorb radioactivity from the accelerator experiments.

V1l WOULD LAWRENCE TODAY CONTRIBUTE TO AN ALL HAZARDS VULNERABILITY
INDEX COMMUNITY PROCESS?
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Lawrence never imagined the range of classified research that took
place in the "hot" zones and the problems of "hot" waste which for
years were buried in pits In the ground--some forgotten-- and now ly
beneath buildings that may soon be demolished or retrofitted. Had he
lived until today, he likely would have learned of the high seismic
risk and perhaps, even have contributed to an All Hazards Vulnerability
Index.

People following the new course of values for the LBNL say it is time
now to stop and follow the legacy of Lawrence to not compromise safety.
Embrace the Bruntland sustainability: to not comprise the needs of the
future generations by present use of resources.

VIl A SATELLITE CAMPUS? Let LBNL revered and feared! become LBNL
revered!

We request all readers to commit to a smart satellite campus for
upcoming facilities development where no humans lives downhill,
downstream.

Compare costs of changing the construction of the General Purpose Lab
site to Richmond Field Station. A new GPL at a safe, modern, high
accuracy research facility suitable for co-located and co-ordinated
research at Richmond Field Station Add a lounge and indoor/outdoor cafe
space for teams of individuals with different expertise to share
knowledges. Scientists from UCSF who presently research at RSF could
join iIn conversations.Clean Bay air, a beautiful view and ample parking
with a al0 minute shuttle ride to the UCB main Campus.

Just imagine Physicist Steven Hawkings coming to visit in his
wheelchair and the lack of American Disabilities Act access at the
current Lab as opposed to a lovely scenic new laboratory campus on flat
Richmond Field Station?

VI11 ALTERNATIVE WASTE HANDLING FACILITY AT RFS

Entertain constructing a new state of the art Waste Handling Facility
at RFS and then abandoning the current facility. If the building as
planned and a satellite campus starting with the GPL is developed at
RSF, another waste handling facility will be needed. Templates abound
on DOE websites for safe waste facilities; indeed the nearby State
Department of Health secure facility or Bayer Labs can provide tours
that may assist in realising that the site of the present WHF is far
too vulnerable.

IX CURRENT SHODDY PERIMETER SECURITY AT LBNL

The responses on page 54 Section IV.B.7. Intentional Destructive Acts
states an UNTRUTH. We can easily see a rusty falling down fence with
holes that we could crawl through in many steep slopes or follow the
creeks uphill from the roadway by the Strawberry Canyon Recreation
Facility or the creek in Blackberry Canyon. These old rusty fences are
not secure. The hills above the lab are accessible by car and foot.
Homes are within a few hundred feet of the weak fencing. We do not see
any walls, lighting, cameras, etc...
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"The Proposed Action is not expected to require additional security for
the LBNL site The entire LBNL site is fenced, and controlled access is
available only at three entry gates. Card Keys would be used for
building access.” And, "The building would have a guard on the door
during normal business hours and card key access."

" IT the GPL were to be built at the RFS, the security configuration
would be similar..."

This last statement is doubtful. Would DOE permit a skimpy security
design for a new asset, a laboratory worth millions of dollars with
research projects that are priceless?

Aside from Lawrence Berkeley and classified Livermore, that lack a
perimeter buffer zone to insulate surrounding civilian communities--is
there any other Federal Lab that lacks a state of the art secure
perimeter?

X WHAT ARE DOE SECURITY STANDARDS?

A 200 feet no private vehicle perimeter?

A blast standoff area?

Perimeter lighting of complex?

An access control center and security plan that can override key
controls to all doors and gates?

loading docks outside footprint of main building?

(There is much more available on the internet.)

We continue to request that staff look at asset values and geographic
range of threats related to this ICONIC government facility in concert
with local law enforcement leadership who know the terrain.

X1 FEARED "COLD" BIOHAZARD LEGACY WASTE ?

An in confidence call to the larger community to partner with the
management at LBNL to produce an ALL HAZARDS VULNERABILITY INDEX would
allow recognition and future pioneering research on not only the "hot*
waste, but could flesh out the legacy of biological organisms waste
that was secretly dumped and buried--the “cold® biohazard waste of
decomposing bodies of experiments with animals.

Years and years ago, when the Lab was still the Rad Lab and highly
secretive it was called the "Stealth Lab". We recall the caged hyenas
(from above Strawberry Canyon that were screaming when we took our
children to swim at the University"s pool--i.,e., until their vocal
chords were severed); the frightened beagle dogs that barked all night
long that we could hear for miles--other animals used in classified
research including the radioactive chickens we saw in the poultry
facility adjacent to Chicken Creek just up the road from the pool.
Much is still there that we don"t see or know about. Some organic bio-
agents may still be alive. Metaphorically, one can imagine a 15th
Century nightmare illustration of evil sinister chimeras lurking below
ground awaiting a time to arise and plague the living with "the sins of
our fathers.". This may not be likely; however it could serve for
another testbed research project for SARA funding.
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X1l HOPE FOR FUTURE GENERATIONS

IT we could work together towards an open transparent knowledge
process, commit to the best possible clean-up, protect our reserve
drinking water bank, and support a beautiful modern secure satellite
campus at more stable land of Richmond Field Station perhaps the LAB
will no longer be feared, it will be highly revered and attract even
more of the best scientists for pioneering research for sustainable
practices for all peoples worldwide.

Thank you for your attention to this lengthy essay.

Sincerely, Jennifer Mary Pearson, Ph.D. 1546 Milvia Street, Berkeley,
CA 94709

please confirm receipt.
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LETTER #ST

Subject: need for full environmental review for GPL
From: Stephanie Thomas <skthomas@flash.net>
Date: Wed, 28 Jul 2010 23:55:54 -0700

To: <kim.abbott@bso.science.doe.gov>

To: <kim.abbott@bso.science.doe.gov>

Mr. Kim Abbott, DOE Office of Science
NEPA Document manager

LBNL

One Cyclotron RD

Berkeley, CA 94720

Dear Mr. Abbott,

I am writing to strongly request that this project, Seismic Life-safety, Modernization and
Replacement of general Purpose buildings-Phase 2B undergo a full environmental
review. Because of the many hazards and dangers of the area an Environmental Impact
Study ( EIS), not an Environmental Assessment ( EA ) is needed so that all of these risks
can be discussed as well as how to protect the watershed lands and the cultural heritage of
this area.

I have attended lectures and seen films of the area and the problems and dangers of
putting buildings in that area. These dangers include the unstable earth below which is
made up of mudstone and other material that will move in when the expected major
quake occurs on the Hayward Fault. Also The committee to Minimize Toxic wastes has
shown that the site is full of contaminants that will be disturbed when graded during
construction.. This is a volatile area and too dangerous to disturb near the UC Campus
and the neighborhoods nearby as well as the entire area.

In addition Building 85 and 85A have radioactive waste and VOCs. They straddle 2 old
landslides, The solution of the piers will not be sufficient. | have learned that there is a
new issue of what will happen if fire in that area should come down into these proposed
facilities, potentially burning and dispersing radioactive and VOCs into the air and
watershed into the bay.

As | am sure you are aware these are serious issues to consider and they require the
fullest study and chance for all experts to testify. It would be a serious mistake to allow
this to proceed and possibly have this community suffer an inevitable calamity of several
sorts. If you had a son or daughter who attends school there or if you or a family member
lived near by, i am sure you would want this to have a full assessment.
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I have lived in Berkeley over 40 years, have walked the hills in Strawberry Canyon [
enjoying the views and the wildlife. I have attended walking lectures about this special ST-6
watershed area and it's importance to the wildlife and the culture of the area. It has quitea | cont.
history. This is not the place for such buildings- too much risk- too much disruption to i
what we should preserve. there are alternatives- in Richmond and in Oakland and ST-7
elsewhere. i

This is why this drastic proposal need an EIS.
Thank you
Stephanie Thomas

1824 San Loerenzo Ave
Berkeley, CA 94707



LETTER #CMW

Subject: GPL proposal
From: Charlene Woodcock <charlene@woodynet.net>
Date: Wed, 28 Jul 2010 20:41:26 -0700
To: <kim.abbott@bso.science.doe.gov>
To: <kim.abbott@bso.science.doe.gov>
28 July 2010
Mr. Kim Abbott, DOE Office of Science
NEPA Document Manager CMW-1
LBNL
One Cyclotron Road
Berkeley, California 94720
Dear Mr. Abbott,
| write to express my strong objection to LBL's building plans for the very sensitive areas in
Strawberry and Blackberry Canyons above Berkeley in an area of earthquake faults, fire danger,
mudslides, and generally unstable terrain. In addition, the proposed site around Building 25 is
proven to be contaminated with toxic wastes, Buildings 85 and 85A have radioactive waste
contamination and are also on unstable ground. 1
This area is obviously very inappropriate for the existing Hazardous Waste Facility above the T
botanical garden and the campus. How can a serious plan be put forth to add to the dangers CMW-2
already existing by planning another building in such an unstable area, with so much potential for
disaster? 1
At the very least, an objective, scientifically sound Environmental Impact Study is essential. T
Citizens of Berkeley should not have the watershed above our city threatened by CMW-3
these ambitious LBNL building projects without a very thorough examination of the risks and safer
alternatives, that would not require extraordinary efforts and costs to ensure safety.

Sincerely,

Charlene M. Woodcock



LETTER #MLN

From: mleenoonan@comcast.net [mailto:mleenoonan@comcast.net]
Sent: Thursday, July 29, 2010 10:40 AM

To: Abbott, Kim

Subject: LBNL Building Plan

| trust that the Department of Energy will insist that a full federal environmental
review be conducted for the projects currently in the planning stages at the
Lawrence Berkeley National Laboratory. The risks of soil instability and the
potential dispersal of contaminants are significant at the sites, for example, of
both the proposed General Purpose Laboratory and the Hazardous Waste
Facility. The legacy of the ancient caldera cannot be ignored.

Even my cleaning lady has spoken up on the hazards. Many years ago she was
the university's gardener at the Lawrence Hall of Science. She can remember
vividly conversations with a seismologist who had been brought in from Texas as
a consultant on various ground water problems which they had been
experiencing. "When the Hayward Fault goes," he told her, " this will all be down
at Center and Shattuck.” LBNL minimizes these perils at its own risk - and at
ours as residents of Berkeley.

Mary Lee Noonan
2599 Buena Vista Way
Berkeley, CA 94708
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LETTER #GG

July 28, 2010

Mr. Kim Abbott

DOE Office of Science
NEPA Document Manager
LBNL

One Cyclotron Road
Berkeley, CA 94720

Re: Inadequate EA Review for Seismic Life Safety, Modernization, and
Replacement of General Purpose Buildings, Phase 2 Project

Dear Mr. Abbott:

Full compliance with the National Environmental Protection Act (NEPA) is- -
necessary for the LBNL Plan to build new research facilities in the hills above the

“University. The area is an earthquake zone and a landslide zone, and is difficult
to access. The “Seismic Life Safety, Modernization, and Replacement of General
Purpose Buildings, Phase 2 Project’, includes a major bioresearch building and
a toxic waste building. It therefore needs full disclosure and discussion in a
Environmental Impact Statement.

| believe that the Environmental Assessment (EA) is very superficial. It is not
persuasive that the natural setting of the Berkeley-Oakland hillsides is worth
sacrificing for large glass and steel research and waste buildings. The EA has no
serious discussion of the importance of the Strawberry Creek watershed or the
connection of the hills to Tilden Park and the East Bay Regional Parks.

It is significant that the EA ignores discussion of disaster preparedness and safety
issues. Also, the burden upon our residential population on a daily basis or in the
event of a disaster is ignored. Here are some quotes from City and University officials
that can be found in a June, 2005 article on the California Planning & Development
Report website: hitp://www.cp-dr.com/node/415.

1.) “It's a built-out environmeht. Every piece of land has a use of some kind on it,’
O'Banion said. For new buildings and facilities, campus planners are eyeing places
that are underused, obsolete or seismically questionable . . .” (Emphasis added).

2.) “The third issue is money, specifically fees for municipal services that the city
provides. City officials say the city provides $13.5 million worth of services to UC
every year, a tab that will increase by $2 million annually under the LRDP. The city's
lawsuit argues, ‘The university does not commit under the LRDP to pay for the
impacts on city services used by the university or to lessen those impacts through
effective mitigation.”

3.) “For example,” added DeVries, ‘we provide the entirety of the university's fire
protection and ambulance services. We essentially provide a fire department for a
community of 50,000 people at no charge.” (Mr. DeVries was employed at that time
in the City of Berkeley Mayor’s office).
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Also, | am attaching two pages from the City of Berkeley General Plan about disaster
preparedness and safety issues. They can be found at:
http://www.ci.berkeley.ca.us/ContentPrint.aspx?id=496.

The Department of Energy must take full responsibility for all impacts & liabilities at
the LBNL site. | believe that a full EIS is mandatory under NEPA for this project
because it will “significantly affect the quality of the human environment” and cause
cumulative risk in the event of a disaster.

Sincerely,
Gale E. Garcia

2538 Fulton Street
Berkeley, CA 94704

Attachment
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General Plan - Disaster Preparedness and Safety Element - City of Berkeley, CA
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These numbers are similar to the 1990 numbers, which yielded 23% for the Southem Hayward, 28% for the Northern
Hayward, and 22% for the Rodgers Creek faulf. However, many people will be surprised that these are lower estimates.
Several changes in the 1999 methodology explain the difference. First, the new report accounted for more variations in fault
rupture. For example, the 1990 report estimated probabilities for the rupture of the Rodgers Creek faulf, the Northemn
Hayward and the southem Hayward as individual segments. The 1999 report accounts for the possibility that these individual
segments may rupture together and cause larger earthquakes. By allowing for the occurrence of larger earthquakes, the
computed probabilities decrease since the larger events are less frequent. Second, the new report includes the effects of the
“stress shadow" of the 1906 earthquake. That is, it accounts for interactions between the faults. In the case of the 1906
earthquake, the movement of the San Andreas acted to reduce the stress on the Hayward fault. Third, the new models
account for the fact that the Hayward fault "creeps”. Through this seismic movement, some of the strain accumulation is
released. Finally, new studies have shown that the 1868 earthquake was larger than previously thought, both in terms of the
length of the rupture and the amount of slip. A larger rupture results in a larger strain release and contributes to lowering the

probability.

The most significant physical characteristics of a major earthquake in Berkeley will be earthquake-induced ground shaking, which
can lead to surface fault rupture, ground failure, and fire. Ground shaking is the vibration that radiates from the earthquake fault.
Because it can damage or collapse buildings and other structures, it is the most serious and direct hazard produced by an
earthquake. The impact of ground shaking on a building or structure is a function of the nature of the underlying soil; the structural
characteristics of the building and the quality of workmanship and materials; the location and magnitude of the event; and the
duration and character of the ground motion. Figure 12 shows the approximate location and intensity of ground shaking that might
be expected in a magnitude 7.3 earthquake on the Hayward fauit.

Earthquake-induced ground failure includes liquefaction, settliement, fault rupture, lateral spreading, and landslides. Liquefaction is
the loss of soil strength due to shaking on water-saturated granular soils. The potential for liquefaction in Berkeley exists primarily
to the west of the railroad tracks in low-lying areas adjacent to San Francisco Bay. Settlement is the vertical consolidation of loose

http://www.ci.berkeley.ca.us/ContentPrint.aspx7id=496
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General Plan - Disaster Preparedness and Safety Element - City of Berkeley, CA http://www.ci.berkeley.ca.us/ContentPrint.aspx?id=496

soils and alluvium caused by ground shaking or liquefaction. The ground surface can range from a drop of a few inches to several
feet, and may occur many miles from the epicenter. Along the Berkeley waterfront the potential for settlement exists due to
underlying weak bay mud fill typical of the area. Lateral spreading is the horizontal movement or spreading of soil toward an open
face such as a stream bank or the open sides of fill embankments. In Berkeley, locations most likely to be affected are areas with
improperly engineered fill; steep, unstable banks; and areas near the waterfront underlain by soft bay mud soil deposits. In a major
earthquake, Berkeley can expect lurch cracking to result in extensive rippling and fracturing of pavement and curbs, and damage to
sewer, gas, and water lines. Seismic activity can also trigger landslides, primarily in the hill areas, which can result in significant
property damage, injury, and loss of life.

Fire often accompanies earthquake damage. Fire following an earthquake is a particular concern because of the likelihood of
numerous simultaneous ignitions, broken mains, and demands on fire personnel. Ruptured or disrupted gas service lines and
mains, power lines, water heaters, wood, gas or electric stoves, and other gas or electrical appliances and equipment cause most
earthquake-induced fires. As demonstrated in the San Francisco Marina District in 1989 and in the 1995 Kobe earthquake, modern
cities are vulnerable to devastation from multiple fires, which, coupled with road blockages and damage to the water delivery
system, can greatly exacerbate the initial damage from the seismic forces.

Figure 13 shows the approximate location of areas vulnerable to a combination of hazards caused by a major earthquake.

The combination of earthquake-induced ground shaking, potential lateral spreading, fault rupture and fire is of particular concern in
the residential hill areas of Berkeley east of the Hayward Fault line. In these areas, many homes are on steep slopes, and access
to many of these areas is difficult for emergency vehicles due to narrow, winding roads, some of which are cul-de-sacs. The
eastern edge of the city is heavily wooded, which provides fuel for earthquake-induced fire. These areas are entirely residential and
do not have easy access to any City emergency services. f the northern Hayward Fault were to rupture, many of the roads leading
from the City’s emergency service facilities (police and fire stations) to these residential areas could be made impassible and the
areas would then be isolated. There is currently only one fire station east of the Hayward Fault and it is not capable of servicing this
whole area without assistance in the event of a major disaster. Other hazards initiated by ground shaking include hazardous
material releases and inundation due to reservoir failure. Problems can be exacerbated further and emergency response hindered
due to the loss of critical facilities, and disruption of transportation and communication links.

Figure 13. Multiple Earthquake-Related Hazards
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Re: DEIR for Selsmic Life Safety, Modernization, and Replacement of General Purpase Bulldings, Phase 2 Project. :

Deer [<jm [hbote, ‘_
My comments are directed tathe Seismic strenghtening of the Hazardous Waste Handling Facility (HWHF) consisting of

bulldings 85,85, 85B, a yard and prefabricated units. To be be brief, the Selsmic Life Safety of tha HWHF Is ikely also brief.
In 1989 It was predicted "The Blg One* will occur on the' Hayward Fault within 30 years; that's Just 9 years to gol

The replacement HWHF shiould never havé been builtin lts present location, situated behind Lawrence Bérkeley Lab's
Strawberry Canyon gate In Oakland on the East Canyon "Feature”, a branch of the Wildcat Fault, In order to bulld the Non- GB-1
Nuclear Facllity, for the storage and treatment of radioactive and hazardous waste, it was necessary todoatleast 4things: -

1. Ignore the Wildcat and East Canybn,Faults aﬁd any‘brénch'"Fealu:es" upon which the Hazardous Waste Handling -
‘Facility now sits. g - i ; ) - AN

2. Ignore tha safety Implications of slope stability problems.
The Ta Bl,g’no;ea slopo stablity problems despite:

a) its own revelation In "Response to Public Comments” IS-7 (LBNL, April 1997) which indicated that a slide 50 fest
long by 100 feet wide occurred along the access foad to the site of the replacement HWHF In the winter of 1994/95.
(Not an anclent slide 1) ) - }

_ b)the k’hovdedge'. provided in Public Comment, of a UC Berkelay press release which reported that Centennial Drive,-
which connects to the access road to the HWHF, was closed for 8 months in 1983/84 due to a huge slide. (Press
releass enclosed). : - o . ,

. 3, Fail " lo do & Supplementary EIR when 2 major dhanges were made to the original EIR;

a) First; building a Non-Nuclear Fagility for storage and treatment of radioactive waste and hazardous waste
-because Department of Energy's (DOE) Western Divigion "determined that the bensfits of constructing.a Nuclear
Facllity do not justify the additional costs,” (April 5, 1994. memo to Joe Boda from Alex Dong - enclosed). Surely a :
Nuclear Facility has more safety features thaiia Non-Nuclear Facliity. Is safety not worth the cost? GB-2

In order to fall below the threshold for a Category 3 Non-Reactor Nuclear Facility, the one the orlginal EIR Indicated .
was 10 be built; the Tritium Focus Group was actually able to get the DOE to change the threshold from 1000
curles (Cl) to 16,600 Cit (U.S..Dept. of Energy, DOE Standard “Hazard Categorization and Accldent Analysis....s

DOE STD-1027-92, Dec. 1992, Change Notica no.1, September 1997 - See Attach. | pp'A-10, for Isotope-H3, and

A 12 footnote * - enclosed) : . :

b) Second: moving the fence-line a considerable distance from the then existing fence-line around the HWHF In -
order to declare they are not exceeding the allowable radlation dose to the public. This would not'be possible
without a public hearing and eminent domain procesdings if private proporty, rather than UC Regents' property
waere located outside the existing fence-line. (See enclosed: 7/21/09 letter to Watson Gin, DTSC from Q. Bernardi . GB-3
CMTW: 2/20/08 memo from G, Weinsteln to.D.Balgobin, LBNL : 7/14/94 letter to G. Bernardi from T. Powell, LBNL;
3/28/96 memo to H. Mitchetl, UC and K. Berkner, LBNL from L. Bean, UC and R. Camper, LBNL) -4

| dont find it strange that the safety of the public and employees was not the paramount concern, and that CEQA was
violated and radiation thresholds werea changed to fulfill ihe headstrong plans and cost saving matives of the HWHF dacision
makars as this was done under the tutelage of the University of California, the manager of the Lab. One can see parallels to
UC's actions regarding the Memorial Stadium, wherein UC claimed It could dispense with the supporticig concrete pler footing GB-4
tied into the stadium, when the Judge ruled it violated the Alquist-Priolo law. Next, UC saw to.it that the Stadium and other
“State buildings be totally exempted from Alquist-Priolo through the Omnibus Bilf (2009). Such amendmeéits are required to be

non-controversial! :




LBNL has expressed concemn (DEIR Vol. I, 1/29/10 - p. 3-17) that the HWHF (Bldg 86/85A and 85B) Is In the area of the
official State of Californla Earthquake Induced Landsiide Hazard Zone and that presents a hazard to the HWHF in case
- landslide was mobllized in the event of a major earthquake. _

Asincere concem would mean compliance With the Alquist-Priolo Act. Do the cost and specifications of the system of |
concrete pler foundations and tiebacks to stabilize Bldgs. 85/85A comply with Alquist-Priclo? Iif not, does this mean safety
conscious members of @he public and potential employees need to avold both State and Federal government buildings in

California?

Sincerely, ; ' .
Gene Bernard )

_9Artden Road
Barkeloy, CA 84704

'Enéloéures:_ 15 pegee
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OFFICE OF PUBLIC INFORMATION

KENNETH R. SCHMITZ

Associate Director — Grounds Services

Physicat Plant Operations 101 SPROUL HALL, BERKELEY, CA 9472

. NIVERSITY OF CALIFORNIA (415) 642-3734:, .

< ffice of Physical Resources ; .
{)0 Carletoq Stro‘cl . (415) 642-6338 R U " TiLES
:rkeley, California 94720 FAX (415) 643-7264 " Y8784 --McClendon--Flle #9070
b4 \k W o . )
- nin 1o . e
FOR IMMEDIATE RELEASE R

s

Berkeley--Centennlal Driv&N&onnecting the "maln" Unlversity of
o Callfornla-BerkeTey campus to hilltop faclilitles, will reopen tomorrow
(Thurs., May 10)'after an elght-month closing.
The reopening restores convénlent access to U.C.'s Lawrence Hall of
Sclence In pleﬁty of time for the pbb]lt to take advantage of Its summer

programs.

The road has been closed from just beyond the U.C. Botanical Garden

3n SLrawberry>Canyon since last September 19 to repalr damage caused by
two years of heavy rains and run-off.

Offlclals had.éxpected the closure to last only 12 to 15 weeks, but
wet weatheé caused many delays In’the work, which included rebullding »
sectlon of the road that‘had become unsafe.

Ai the Lawrence Hgli of Science; flve sessionsbof summer courses
will be offe}ed in computers,vbiology, chemistry, phys!cs and ast%onomy
for.var!ous age levels, rangfng from age two through adulthood..

Other actlvltleé, such as film serles and exhibits; will also be

offered.

For information on Lawrence Hall of Science summer .activitles, call

1

642-5133.

GB-6
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APR 12 1594 Department of Energy
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" Jnited States Government

nemorandum L
oates April 5, 1994 A | B le "\‘ Nm

Yoy Oakland Operations Office (WM)
sussecn  Claesification of the LBL Hazardous Waste Hundling Facility

et SOl b 1 2

1o Joe Boda, Director of Western Operations Division, EM-322

We are writing to inform you of the Qakland Operations Office decision
to classify the new Hazardous Waste Handling Facility at Lawrence .
Berkeley Laboratory as a Non-Nuclear Facility. This decision has been
concurred upon by LBL and the DOE-LBL Energy Research Site Office.

LBL has completed a review of current inveniories and proposed
generation rates of radioactive and mixed wasle and concluded that this
facility will operate below Category 3 Non-Reactor Nuclear Facility

thresholds as prescribed in DOE STD-1027-92. In addition, we have - GB-6
reviewed tho additional incremental costs involved in constructing and cont

operating a Category 3 Non-Reactor Nuclear Facility and have
_ determined that the benefits of constructing a Nuclear Facility do not
justify these additional costs.

We have received assurance from the DOE-LBL Site Office that they
will closely monitor the waste generators to keep quantities within
acceptable limits. In addition, we will establish waste acceptance
criteria for the HWHF.and monitor the inventory against these criteria,
We are now proceeding with construction of the HWHF as designed

* under tho general criteria of DOE Order 6430.14, incorporating special
features for areas where radioactivity is handled.

" Should you have any questions concerning this matter, please contact
Dan Nakahara at (610) 637-1640. __—

Simierely,

%ﬁ@ -
ex E. Dong, Acting Director

Waste Managgiment Division

Pod—“" Fax Nate 7671 °¢;7/ / 7 , :d .-y )

T L[5 7 v
sy Lol 1= ) oty ——

[Fhonc s .
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| NOTMEASUREMENT
SENSITIVE

DOE-STD-1027-92
December 1992

CHANGE NOTICE NO.1
September 1997

. DOE STANDARD

HAZARD CATEGORIZATION AND
ACCIDENT ANALYSIS TECHNIQUES FOR
COMPLIANCE WITH DOE ORDER 5480.23,

- NUCLEAR SAFETY ANALYSIS REPORTS

U.S. Department of Energy AREA SAFT
Washington, D.C. 20585

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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' 1sotope

H-3
C-14
Na-22
P-32
P-33

P32, acid”
P33, acld”
~.8-35

CI-36
K-40
Ca-45
Ca-47
Sc-46
Ti-44
V-48
Cr-51
“Mn-52
Fe-55
Fe-59
Co-60
Ni-63
Zn-65
Ge-68
Se-75
Kr-85
Sr-89
Sr-90
Y-91
Zr-93
Zr-95
Nb-94
Mo-99
Tc-99
Ru-106
Ag-110m
Cd-109
Cd-113

in-114m

Sn-113.

DOE-STD-1027-92
ATTACHMENT 1

Table A.1 Thresholds for Radionuclides

Category 2 Threshold iCategory 32 . Threshold

Curies Grams Curles’ Grams

3.0E+05 3.0E+01 1.6E404* " 1.6E+00*
1.4E+06 3.1E405 4.2E+02 9.4E+01
6.3E+03 1.0E+00 2.4E+02 3.8E-02
4.4E+03 1.5E-04 1.2E+01 4.2E-05
3.0E+04 1.9E-01 9.4E+01 . 6.0E-04

2.2E+06 7.7E-02 1.2E+01 4.2E-05

1.5E+07 9.6E+01 . 9.4E+01 6.0E-04

2.5E+04 5.8E-01 7.8E+01 1.8E-03

1.4E+03 4.3E+04 3.4E+02 1.0E+04
4.7E+03 ' 6.8E+08 1.7E+02 2.4E+07
4.7E+06 . 2.6E+02 1.1E403 6.2E6-02

4.8E+06 7.86+400 ‘ 7.0E+02 1.1E-03

1.4E+06 4.0E+01 3.6E+02 1.1E-02

3.2E+04 1.9E+02 6.2E+01 3.6E-01

3.0E+06 1.8E+01 6.4E+02 3.8E-03

- 1.0E+08 1.1E+03 2.2E+04 - 2.4E-01

4.0E+06 8.8E+00 3.4E402 7.6E-04

1.1E+07 4.6E+03 - 5.4E+083 2.2E+00
1.8E+06 3.7E+01 6.0E+02 1.26+02
1.9E+05 1.7E+02 2.BE+02 2.5E-01

4.5€+06 8.0E+04 5,4E+03 9.5E+01
- 1.6E+06 1.9E+02 2.4E+02 2.9E-02

5.8E+05 8.8E+01 1.0E+03 1.5E-01

3.4E+05 2.4E+01 3.2E+02 2.2E-02

2.8E+07 7.2E+04 2.0E+04 5.1E+01

7.7E405 2.7E+01 3.4E+02 1.2E-02

2.2E+04 1.6E+02 - 1.6E+01 1.2E-01

6.5E+05 . 2.7E+01 366402 1.5E-02

8.9E+04 3.6E+07 6.2E+01 " 25E+04
1.5E+06 6.9E+01 7.0E+02 ' 3.3E-02

8.6E+04 4.6E+05 T 2.0E+02 1.1E+03
7.8E+06 1.6E+01 3.4E+03 7.1E-03

3.8E+06 2.3E+08 1.7E+03 - 1.0E+05
6.5E+03 1.9E+00 1.0E+02 3.0E-02
5.3E+05 1.1E+02 2.6E+02 5.5E-02

2.9E+05  11E+02 1.8E+02 7.0E-02

1.8E+04 5.3E+16 1.1E+01 -3.2E+13
3.7E+05 1.6E+01 2 2E+02 9.5E-03

3.2E+06 3.2E+02 1.3E+03 1.3E-01

A-10

GB-6
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DOE-STD-1027-92

ATTACHMENT 1

Isotope ' Category 2 Threshold - -~ Category 3 Threshdﬁd

: © Curies Grams Curies ~ Grams
u-233 2.2E402** 2.3E+04** 4.2§+09 4.4E+02
U-234 2.2E+02 © 35E+04 - 4.2E400 6.7E402
u-236 24E+02* 1.1E+08* 4.2E+00 . 1.9E+06
U-238 2.4E+02 - 7.1E408 4.2E+00 - 1.3E4+07.
Np-237 58E+01 - 8.3E+04 42E-01 . . 6.0E+02
Np-238 9.1E+05 3.5E+00 "1.3E+03 5.0E-03
‘Pu-238 6.2E+01 3.6E+00 6.2E-01 3.6E-02
Pu-239 5.6E+01* 9.0E+02* 52601 . 8.4E+00
Pu-241 | 2,9E+03. 28E+01 . 32E+01 3.1E-01
Am-241 5.5E+01 1.6E+01  5.2E-01 - 1.5E-01
Am-242m . 5.6E+01 - B.BE+00 5.2E-01 . 5.3E-02

- Am-243 5.5E+01 2 8E+02 5.2E-01 . 2.6E+00
Cm-242 - 1.7E+03 '5.1E-01 3.2E+01 9.7E-03

' Cm-245 5.3E+01 31E+02  5.2E-01 3.0E+00 - -
Cf-262 . 2.2E+02 41601 . B8.2E+00  5.9E-03

For isotopes not listed below, users may refer to LA-12846-MS, Specific Activities and DOE-
STD-1027-92 Hazard Category 2 Thrasholds, LANL Fact Sheet or to 10°'CFR 30.72,
Schedule C and adjust the values consistent with the X/Q value described in Attachment 1 of
this Standard. (Note that although LA-12846-MS misstates the Category 2 threshold

_’cntenon its use of the proper X/Q negates any effect of the misstatement. See,

“Radiological Criteria, p A-3 and Meteorological Conditions, p A-7 for clarmoation)
Any other beta-gamma emitter - 4.3E+05 Ci ‘
Mixed fission products - 1.0E+03 Ci
Any other alpha emitter - 5.6E+01 Ci

For isotopes not listed below, users may refer to LA-12981-MS, Table of DOE-STD-1027- 92°

Hazard Category 3 Threshold Quantities for the ICRP-30 List of 757 Radionuclides, LANL
Fact Sheet for threshold quantities of any isotopes of interest.

At the recommendation of the Tritium Fogus Group, the Category 3 tritium threshold value
has been increased from 1 .0E+03 Ci'and 1.0E-01 grams to 1.6E+04 Ci and 1.6E+00 grams,
consistent with the methodology of EPA used for the other nuclides.

. Provided as an example to mducate that when a substance such as Py, is used in a solution

(i.e., phosphoric acid) for experimentation, medical treatment, etc., it should no Ionger be

_considered as highly volatile/combustible.

To be used only if segmentation or nature of proceéss precludes potential for c.riticaiily
Otherwise, use the cnucahty fists for Uya Uyys and Pu,a, of 500, 700 and 450 grams,
respectively.

GB-6
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& Complete items 3, 4a, and 4b. c L 1HOWIY SYIVICES
 Pintyour name and ddress oa the revarse of tis form so that we can-fetum thls - oxtra fee): -

U

3 im ,
- § a Aﬂ:ncit? m form to the front of the mailplece, of on the back it space does not 1.0 Addressee's Add ress
£ -Wfﬂe “Retum Recaipt Requested® on the mailpiece below Ihe article number. 2.3 Restricted Delivery.” .
@, xTho Retum Recaipt will show fo whom the article was dalivered and the date . o
COIT £ " deliveted. . . Consult postmaster for fare.
4 = -
- . Adicle Add d to: N 2 | 4afArticle Nupber -
o Ll otny D D | PETZ 000, 299
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Hazardous Waste Managerr: 2 5 feceved by: g Npealeo B AIheS uwfp ly i yequested
Dept. of Toxic Substances C§ . - Nieler and kg spoid Lo/ -
- POB 801 e 6. Signalure: (Addressee or Agent) B g
A 3 » N . .
Sacramento, CA 95812-08C & _X L
@ psForm 3811, December 1984 ~osesessoz0 Domestic Return Receipt

Re: EPA ID # CA 4890008986-Lawrence Berkeley National Laboratory (LBNL)
Permit Modification Request re: Hazardous Waste Handling Facility (HWHF)

Operations

Dear Mr. Gin,

Per our telephone conversation of July 19, 1999 in which you agreed to forward documen-
tation, which I would provide, to the DTSC independent group reviewing the Committee
to Minimize Toxic Waste's (CMTW's) appeal of your decision on LBNL's permit modifi-
cation request, enclosed find the following documents which support CMTW's position
that substantial changes have occurred with respect to the circumstances under which the
project was undertaken. Under CEQA guidelines such changes require a subsequent or
supplemental EIR for the project.

1. Feb 20, 1996 memo to David Balgobin, LBNL, from Gerald Weinstein, M.H. Chew
and Associates, indicating that only if the HWHF fence boundary is changed will
exceedances (opf regulatory standards for radiation exposure) not occur at the replace-
ment HWHFE.

2. July 14,1999 letter to Gene Bernardi, CMTW, from Terry Powell with attached Joint
Memorandum, signed in concurrence April 11,1996, extending boundary of LBNL such
that exceedances of regulatory standards would no longer occur for an offsite member of
the public due to the fence line being moved a considerable distance from the former
fence line around the replacement HWHE.

3. Sept. 1997 Change Notice #1 of DOE Standard, Hazard Categorization and Accident
Analysis Techniques for Compliance with DOE Order 5480.23, Nuclear Safety Analysis
Reports, (US DOE Attachment 1, p A-12) increasing the Category 3 Non-Reactor
Nuclear Facility tritium threshold value from 1000 Ci to 16,600 Ci.

The need for a permit modification to increase storage of "mixed” waste and its treat-
ments would not exist if it were not for the tritium "mixed" waste generated by the Na-
tional Tritium Labeling Facility.

GB-6
cont.



page 2.

The DOE is not only the enforcer of the regulations governing radionuclides at its facili-
ties, but it conveniently changed a regulation by a magnitude of 16 in order to retroac-
tively legitimize the construction of a non-nuclear HWHF! Furthermore, by virtue of the
Jand (both within and outside of the LBNL) being U.C. Regents' property, the Lab has
-been able, outside of public knowledge, to merely move its boundaries outward in order
to declare that they are not exceeding radiation dose regulations, and to declare the
groundwater tritium contamination plume is within LBNL boundaries. If the Lab were
surrounded by private property, public notification and ;public hearings regarding these

boundary changes would be impossible to avoid.

While the DTSC claims its jurisdiction cc)ixers only the hazardous portion of mixed waste,

its decision approving the permit modification allows the exposure to radiation of chil-

" dren at the Lawrence Hall of Science, workers (including pregnant women), students and

persons visiting Strawberry Canyon_for recreation.

We again ask that the DTSC take seriously its mandate to make permit. decisions protec-
tive of human health and the environment.

The actions of LBNL/DOE, to bring itself into apparent compliance, after the fact, re-
garding the coristruction of a non-nuclear HWHF facility definitely merit a subsequent or
supplemental EIR as these actions are inextricably related to the permit modification

under consideration.

Gene Bernardi, Cochair CMTW
9 Arden Road, Berkeley, CA 94704
510-843-2152

In Health,

cc:  Governor Gray Davis
Director Winston Hickox, CA EPA
Senator Don Perata '
Assemblywoman Dion Aroner
US Congresswoman Barbara Lee
US Senator Barbara Boxer
US Senator Dianne Feinstein
Federal Facilities Coordinator Philip Armstrong, US EPA
Mayor Shirley Dean and Berkeley Councilmembers
Mayor Jerry Brown and Oakland Councilmembers

GB-6
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% M.H. Chew & Assaciates, Inc.

LKMRAM Safery Professionals

;424 Concannon Bivd.. Livermore. CA 94550-6006
$10-243-50";  Fax: 310-373-0624 ‘

Memorandum

Date: February 20, 1996

Subject: Basis for Differences Between Criteria Hierarchy In the First and Subsequent Drafts
of the Final Safety Analysis Document (FSAD) for the Hazardous Waste Handling Facility

(HWHF). :

From: Gerald Weinstein, M.H. Chew & Associates, Inc. MMM %VW”‘

To: David Balgobin, Lawrence Berkeley National Laboratory (LBNL).

cc: Carol Kielusiak, LBNL.
Robin Wendt, LBNL.
Charles Guenther, CAL
Steve Velen, CAL

Per your request, I am hereby providing the basis for the change to the chemical criteria

- selection hierarchy used in the first draft of the FSAD for the evaluation of potential health

impacts due to hypothetical accidental releases of chemicals at the replacement HWHF. The
initial analysis of this facility was based upon a conservative set.of screening criteria that
were to be used in the absence.of published values for the primary chemical accidental
release criterion, the Emergency Response Program Guides Level 2 (ERPG-2). For this
conservative screening analysis, the order of hierarchical substitution from highest to lowest
criterion was as follows: Threshold limit values—short-term exposure levels (TLV-STEL) or
TLV—ceiling (TLV-C) values, EPA Levels of Concern (LOCs), and TLV-time weighted
averages (TLV-TWA). As discussed below, this original hierarchy was conservative
because it did not take into account that TLV-STELs and TL V-Cs are tightly linked to and
used in conjunction with TLV-TWAs. As such, the values were derived assuming an
already continuous chronic exposure that will not occur for the offsite public. Thus, LOCs,
which were developed strictly for accidental release exposures, should:be applied, where
available, in lieu of the TLV~STELs and TLV-Cs.

The purpose of a screening analysis is to analyze the potential consequences of realistic
bounding chemical release scenarios. A conservative set of toxicological criteria or chemical
modeling techniques were initially employed in the first stage of analysis. If no exceedances
of the bounding concentrations were found using conservative screening toxicological
criteria. then no further resources would be expended to re-evaluate the criteria or
assumptions used in the analysis. As noted below, the initial screening analysis that was used
to evaluate the replacement HWHF in the first draft of the FSAD indicated exceedances. In
the reanalysis for the FSAD, given the pending relocation of the HWHEF fence boundary, no

exceedances occurred due to the physical distance between the hypothetical accidental

sources and the location of the nearest hypothetical offsite member of the public.

Subsequent to completion of the first draft of the FSAD, we were independently contracted to
evaluate, using similar methodology, the potential offsite.exposures due to accidents at the
existing HWHF. Our initial analysis indicated there would be exceedances at the existing
facility under the assumptions and methodology used in the screening analysis of the

Oftices ivcated m: Rockv Fias. CO Richland. WA Albuguerque, NM Germantown. MD
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replacement facility. Therefore, following the general approach to screening analyses, the
basic assumptions of the analysis for the replacement facility were re-evaluated to determine
whether any changes were warranted in order to reach a more realistic conclusion as to the
potential risk of public exposure at'the existing facility. It should be noted that a re-
evaluation of the replacement HWHF was already being conducted independent of the
analysis of the existing facility because, as noted above, using initial information on the site
boundary, exceedances were indicated at the replacement facility. The re-evaluation of the
replacement HWHF had stopped once it was discovered that no exceedances would occur at
the replacement facility if the move of the fence boundary (that LBNL facilities engineering
“was planning for the purposes of land management) were taken into account.

Among the assumptions we scrutinized during the re-evaluation of the existing HWHF was
the hierarchy placing TLV-STELSs and TLV-Cs above LOCs. The American Conference of
Govermnmental Industrial Hygienists (ACGIH, 1995) defines TLV-STELs and TLV-Cs as

follows: :

Threshold Limit Value-Short-Term Exposure Limit (TLV-STEL)—The
‘concentration to which workers can be exposed continuously for a short
period of time without suffering from: (1) irritation, (2) chronic or
irreversible tissue damage, or (3) narcosis of sufficient degree to increase

" ‘the likelihood of accidental injury, impair self-réscue, or materially
impair work efficiency, and provided that the daily TLV-TWA is not
exceeded. It is not a separate independent exposure limit; rather it

* supplements the time-weighted average (TWA) limit where there are
recognized acute effects from a substance whose toxic effects are
primarily of a chronic nature. STELS are recommended only where toxic
effects have been réported from high short-term exposures in either
humans or animals. . P

A STEL is defined as a 15-minute TWA exposure, which could not be
exceeded at any time during a workday even if the 8-hour TWA is within
the TLV-TWA. Exposures above the TLV-TWA up to the STEL should
not be longer than 15 minutes and should not occur more than four times

per day.

Threshold Limit Value~Ceiling (TLV-C): the concentration should not
be exceeded during any part of the working exposure. ’

EPA (1987) defines LOCs as follows:

Levels-of concern (LOCs), for the purpose of this document, are defined as
the concentrations of an extremely hazardous substance in air above which
there may be serious irreversible health effects or death as a result of a
single exposure for a relatively short period of time.

In reviewing the above criteria, it became clear that TLV-STELSs and TLV~Cs are designed
to cover work exposures that could occur repeatedly over an entire working lifetime, unlike
an accident situation in which the members of the exposed public would not have had any
significant prior exposure. The TLV-STELSs and TLV~Cs presuppose an already continuous
exposure to chemical substances for up to an entire working lifetime. On the other hand,
LOCs are developed for the instances-in which the public could be exposed to chemical
substances for a short time period due to a rare accident and subsequently receive no
prolonged additional exposure. In the instance-of the current analysis, the concentrations
modeled due to accidents represent peak concentrations (i.e., represent maximum short-term
concentrations without considering the depletion of the amount of chemicals over time at the

source), _

GB-6
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The US EPA (1987) has developed guidance for evaluation of such accidental releases. In
the guidance document, EPA derived and recommended the primary use of LOCs (see
Appendix C and Table C-2 of the document in particular) for chemicals without published
ERPG-2 values. Such LOCs were derived by dividing the immediately dangerous to life and
health (IDLH) values by a factor of 10 (EPA, 1987). Only in those instances where no
ERPG-2s or IDLHs existed for chemicals being analyzed would the TLV-STELs, TLV~Cs,
‘or TLV-TWASs be considered. In light of the fact that such events should be rare and the fact
that no such accidents have occurred during the entire lifetime of the existing facility, we
determined that LOCs represented the most appropriate criteria among those considered in
the absence of ERPG-2s for evaluating the consequences of such a hypothetical release at the
existing and the replacement HWHES. Consequently, following the approach employed by
EPA (1987) to assign criteria for accident analysis, the hierarchy was revised so that LOCs
took precedence over TLV-STELs and TLV-Cs both for the analysis of the existing facility

* you asked us to do and the FSAD DOE is requiring for the replacement facility.

References:

ACGIH 1995, American Conference of Governmental Industrial Hygicnis}s, 1995-1996
“Threshold Limit Values (TLVs) for Chemical Substances and Physical Agents and

Biological Exposure Indices (BEIs),” Cincinnati, Ohio.

EPA 1987, U.S. Environmental Protection Agency, Federal Emergency Management
Agency, and U.S. Department of Transportation, “Technical Guidance for Hazards Analysis,

Emergency Planning for Extremely Hazardous Substances,” Washington, DC.

ot ?
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Ms. Gene Bernardi, Co-Chair
Committee to Minimize Toxic Waste
9 Arden Road

Berkeley, CA 94704

Dear Ms. Bemardx

July 14, 1999

In response to you request for the date on which Lawrence Berkeley National Laboratory's

boundary was extended, please see the attached Joint Memorandum issued on March 28, 1996,

and signed in concurrence on April 11, 1996, by the University of California at Berkeley and
Ermnest Orlando Lawrence Berkeley National Laboratory. ,

Enclosures

S'mcérely,

/l 4/) /?-%dc/

Terry Powel]
Community Relations Coordinator

Emest Orlando Lawrence Berkeley National Laboratory

One Cyclotron Road | Berkeley, California 94720

; Tel: 510.486.4387

GB-6

cont.



attachment 2

March 28, 1996

Joint Memorandum - ' )

To:  Horace Mitchell, Vice Chancellor for Business and° Administrative Services
University of California at Berkeley _

Klaus Berkner, Deplty Director for Operations
Emest Orlando Lawrence Berkeley National Laboratory

FF&m: Leroy Bean, Associate Vice Chancellor of Business and Administrative Services
‘University of California at Berkeley

Robert Camper, Facilities Manager
'Emest Orlando Lawrence Berkeley National Laboratory

-— — .- NS

Subject: Management of Hill Area Lands

As was stated in the Letter of Cooperation between Chancellor Tien and Director Shank,
the University of California, Berkeley (Campus) and the Emest Orlando Lawrence

‘Berkeley National Laboratory (Berkeley Lab) share a common interest in cooperating to
manage the risk of wild land fire and to ensure safe and orderly use of Regents property
in the east bay hills, To further these objectives, Chancellor Tien and Director Shank
have requested that the staff of each organization work closely to support common
concerns and interests and have agreed that Berkeley Lab assume management
responsibility for particular lands. This memorandum affirms our intent to cooperate and
outlines specific implementation guidance relating to the transition of management
responsibilities for the specific lands. We ask for your concurrence on this
implementation guidance. :

A fence and/or other markers, will be installed by Berkeley Lab to clearly delimit

bo ies-of the management area illustrated (with a crosshatch pattern) on the map

d to'the Letter of Cooperation. ‘A licensed surveyor/engineer will survey and |,
document the Regents property line between Cyclotron Road and Campus Drive in 1997,
Cost of this survey will be shared equally by the Campus and Berkeley Lab. Following
this survey, the Lab and the Campus will work with the President’s Office to resolve any
disputes with owners of adjacent property regarding ownership rights prior to placement
of a fence in the area by Berkeley Lab in 1998/9. To ensure free access from campus to

the Big “C”, no fence will be installed in the Big “C” draw.

ToTonne A ' T Pacs 1 of3
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Berkeley Lab will manage the area consistent with the Campus Long Range .
Development Plan (LRDP). When the Berkeley Lab completes an updated LRDP, this
area will be addressed in the preparation of the Berkeley Lab LRDP. After adoption of
the revised Berkeley Lab LRDP by the Regents, the Berkeley Lab LRDP shall be the
guiding document. Berkeley Lab commits to manage the area such as to ensure that:

Access to natural areas is assured to Campus researchers as needed. Access will be
accommodated consistent with Berkeley Lab site access and maintenance policies.

Management of the Chicken Creek riparian area will be accomplished in a manner
which recognizes the fragile nature of this environment.

Erosion and sedimentation controls will be guided by best management practices
including those described in the Bay Area Association of Governments “Manual of
Standards for Erosion and Sediment Control Measures™ (May 1995). Techniques
which minimize erosion shall be preferred to those which reduce siltation where the
former are practical. Use of mulching and vegetative soil stabilization (Chapter 8),
soil stabilization fabrics (Chapt. 7 Measure D) and similar measures will be given

preference. . : - - N

Sustainable landscape management treatments will be guided by watershed

biodiversity principles and be generally consistent with the East Bay Hills Vegetation

Management Consortium’s “Fire Hazard Mitigation Program and Fuel Management
-Plan for the East Bay Hills * (May 1995) ' Y

In addition, ‘Bcr'kcléy Lab and the Campus will work to achieve the following objectives
and activities: .

In order to allow for fuel management as well as the visual and functional integration
of Jands into Berkeley Lab, Campus will relocate materials from the Poultry
Husbandry/Chicken Creek area to be managed by Berkeley Lab prior to September
1996. Berkeley Lab may demolish the wooden shed located immediately below

Building 31.

Access to Campus-maintained hydraugers and fire trails is assured to Campus
facilities staff. Maintenance of utilities and roads will be unchanged with the
exception of those portions of fire roads which will be located within Berkeley Lab,
which will now be maintained by Berkeley Lab. It is acknowledged that Berkeley
Lab and its vegetation management contractors may use the Upper Jordan Fire trail to
access the area above Building 74 and to remove debris and plant material from this

portion of the site.

L ]

Campus staff and contractors shall continue to have access to lands adjacent to
Centennial Drive and all other Campus-managed roads outside of Berkeley Lab in
order to repair drainage, roadbed, soils or bedrock conditions which make the

Should historic contaminated soil or ground water be idcmiﬁéd in the management
area, remediation will remain the responsibility of its source. - o

N A Ao N menh 0 1004 . Pace 2 of 3
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Berkeley Lab will continue to explore options which may allow it to bring two small
contiguous parcels of Campus-managed Regents property, at the western base of
Blackberry Canyon and immediately north of lower Cyclotron Road, under its

management. During this time, Campus will develop an access,system in these areas.
. s '

Berkeley Lab and the Campus will update the Campus Hill Area Fire Prevention
Committee annually on the progress in wildland fuel management made under this

joint memorandum.

We look forward to working with you to implement the Letter of Cooperation. In the
event a dispute or disagreement should arise, it is our intent that it be amicably resolved
by the staff with our guidance. We will, of course, inform you if any dispute or

)disagrecmcnt should one arise.

We appreciate the obportunity to work together in order to reduce the risk of wild land
fire and to ensure safe and orderly use of Regent property in the east bay hills.

Rcspcctfully submitted,

4] s il e
LeroyBea '\ | ‘ J. Robert Camper.__/
Asséc. ViceChancellor of Business - Facilities Manager
and Administrative Services Berkleley Lab
UC Berkeley

/1Y 3-289¢
Date A Date

Signed in Concurrence:

A/-W

Klaus Berkner - .
Vi ellor for Business Deputy Director for Operations
and.Administrative Services Berkeley Lab
UC Berkeley -
Z'//fi 76 - o)~
Date . ' Date
cc:  Chancellor Tien

Director Shank

Senior Vice President Kennedy

Site Office Manager Nolan
“Director Dobbins

Joint Memorandum March 28, 1996 — N _ Page 3 0f 3
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| {REC'D JUL 2 9 99

LETTER #BR
COMMENTS ON LAWRENCE BERKELEY NATIoN AL T
LABORATORY  SEIsMIC LIFE- SAFETY MODERN |24 -
TION AND REPLACEMENT OF GENERAL PUR PosE
BullDINGS PHASE 2 B,

PRESENTED To
KIM ABBOTT
NEPA DOCOMENT MANAGEIR
UNMITED STATES PEPARTMENT OF ENERGY
BERKELEY SITE OFFICE
ONE CYCLOTRON ROAD
M[s 90 - R 1023
BERKELEY CA QY70

BR-1

SUBMITTED BY
BARBARA ROBBReN
Ig64 EL VoRADO
BERKELEY CA 947067
510-524— 23% 3




COMMENTS OoN  LBNL SEISMic LIFE-SAFeTY, MODERNIZATION
AND REPLAGEMENT OF GPL BUILDMNG , PHase 2B.

FIEST T WANT TO THANK You FOR MAILUING ME A Copy OF
THE DRAFT ENVIRONMeNTAL ASSESSMENT DocUMENT.

1T 1S ESSENTIAL To HAVE THE DocuMenNnT /N HAN D,

IN ORDeR TO BE ABLE TTO READ T AND TO COMMEAST
ON IT. WHEN THE FINAL ENVIRONMENTAL ASCESSMENT
)5 FUBLSHED, T WILL NEED TO HAVE A (OPY OF THAT,
AS WeLL. THANK You 1N ADVAMCE FOR SENDING \T-

APOLOGIES \F T HAVE INADVERTENTLY MiS- NAMED AN

OF THE AGENCIES INVOWED. T KNO6W THAT THE U/\J:‘vsszsh)/
OF CALIFORNIA, THE (AWRENCE BEEKEL&V NATIODA L
(ABORATORY, THE VEPARTMENT OF ENgzay AND PERMHAPS
OTHERS [INTERACT IN THEIR FUMCTIONS dAD RESFOUS] -
Bilimes THERe ON THE MilLL.

Y HAVE INCLUDED COMMENTS THAT I MADE Forz THE
DRAFT ENVI RONMENTAL IMFPACT Re PORT, GENERAL PUR PosE
BUILDINGS, PHASE 2. PROJECT | SUBMITTED oN MARCH
)5, 2010,

BR-1
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GROUN D WhATEZ,

IN THE FINAL eIr oF THi PrRroJecT, PATED JUNE
Al, 2olo | I NHAD MADE SOME COMMENTs 0N THE
ToXic CONTAMINATON OF THE GROUNDWATER 6Y
LBNL, NOTING THAT THE U.C. SiTe ORIGiA/4LLl7 wn-s
SeLectern B&ause OF TS ABUNDANT FRES H WATeR
SFRINGS SUVITABle FOR PRINKING wiTer , (5-280)

Your Resfonse To My Commedt (BR-2¢) Is :

"AS FOR. GROUNDWATER CONTAMINATION UL LBNL IS
CLEANING UP THe GROUNDWATER UNDER Tie EGGL{MTOR}/
AUTHORI Ty OF CALIFORNIA DEPT. OF TOXIC SUBSTAMNCeS
CONTROL .  THE OMG Term Goal 15 To ResSTol2e ALL
GROUVND WATER AT THe <IiTe TO DRINKILG WATER.
STANDATZDS | IF FRACICABLE, EVen THOUGH THE
GROUNDWATER 1S NoT USeD #S A4 Source oF DRINKIAG
wATER 7. |

THeZE Are Several THNGs WRoNG HepRe,

THHEre 15 Te APMISSioN THAT TOKC CONTAMIMATON
HAS TAKen PlLace, AND THAT THE SITE IS UNper THE
SUPeRViSioN oF THE CALIFORNIA DEFT. OF Toxic Sug-
STANCES . THIS SUGGESTS THAT DAMAGE HAS Been
DONE AT THE SITE /N THe PAsT. (OGIC SUGGesTS
TUAT THe SITE Be clteanvep VUP. THIS SHowip BE
Accomplisher Berore ANy THougHTs OF FUTURE
BUuilpbing AT THE SiTE, STer #] StoulD Hiways
e 70 ReEMEDy oves MmisTakes BeroRe CoNsiDeRiNG
ANY OTHER DESIRED OUT Comes. "IF PRAcTicAB L
IS SUCH A HeD&E, ONCe THE LAB GETS IT3 DESIRED
BUILPINGS, WHAT IhcevTive TOES It Have TO REMemBeR
e PROMIGE To “RESTORE GROUVAND WATE/R AT THE SiT<-
To DRIMNKING WATER STANDARDS "7

BR-2



AND THeN THE Sire WwowuD Be CoVerep wiTy THe
BUILDING(S). LETS EXAMINE Your Sicren AB
AT lAwRrence ULVeérmore MNATIONAL LABORATOR Y,
My UNDERSTANDING OF THIS SITE IS THAT |7 is A ‘suPes-

FUND" SITE . REMEDIAL WORK TONE AT THis SiTe

(s NoT DoNe " (F TRACTICABLE " IT Is A NaTronac

PR&‘OIZE'U/ o CleaN UP THIS SITE. HUMDReDS oF WellS
AND over A THOUSAPD BorRe- Holegs HAVE Beed DRILED
To MoNiToR Tite CONTAMIMAT ON . Now THAT 113 IRNowly
WHeRE THe CONTAMINATES ARE THE FROBLeMS ARE 7o
CLEAN UP, CAPTURE THE WATER, FReVEST MIGRATIOA.
27 TREATMENT FACIUTIES ARe oN SiTe. THERe ARE
CONSTANT NEW PROBLEMS AND UNEXPecTED COSTS «
THERE IS REGULATORY OVERSIGHT AT ALL TIMES,

My Questiob is: WAS LBNL EBVER CoNSipereD FOR
A “SUPERFUND 'SITE DESIGNATION? WHEN WAS THIS
AND WHAT wrg THe cutcomie? CoMmonITy Mem-
BeRs Could Be RigHTLy NeErRvous ABour e ki
LE&ACy OF THE LAB EVEN IF IT WAS NoT A Desis-
ATED SITE . IS LBNL A ‘SeECoND-TIER TOxi ¢
SITE " AND WHAT WeNT (0TO THE Decision,”

I8 ADY CAse, 1T IS AWKWARD To IMAG/NE THE
BASEMENT OF A NEW GENERAL PURPose |45 BEMe
DrIiUED FOR BORE -Holes AND WEWLS To MoMIToR
THE CONTAMINATION +  THE CoMmMON SEVSE DNCLUSIOA IS
INEScAPABLe : CLEAMN UP THE Toxics AT THe LAB Be—
Fore ANY CONSIDERATION of FUTURE BULD/NG-
THIS SHoulD NoT Be A "loNg-TeRm GoAL” T Showelp
CBe AN IMMEDIATE Goal, THE loNG TERrAN Goal SHoLclD
- ge To KEEP IT FREE OF ToXICS EVER AFTER. -

BR-2
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IF THE (4B 1S UNDER The REGUIATORY Authorzit
OF THe CaAlLiForNIA DepT. OF Toxic SUBSTAMCES

How Does Twis ConForrm WiTH Re&wLAmra/ ﬁGE'/\/Cléé/lT

NAT OVAL |evel ?

THe FuvBLlic was INUVITED To CommerT oN LBAOL s
DRAFT eTR , AND WE fReCeiveD THE outcom &

OF THAT 10 A DocumedtT DATED ITVNE AU, Reso,

HE FivaL € IR, A STATE oF ChliForniA Vocumenst;

CEQA: CAUFORNIA ENVIRON MeMTAL C\)UALz‘T}/ ACT.

ONE Week LATER, HOWEeVElR, ol June 2g, fLafo
A SEcoMD OPPm?TUA)ﬂ}/ APPeAReD Fore citizenN
COMUMEeNT : A DRAFT ENURONMENTAL MSSESSMENT
FROM THE DEPT. oF ENER&Y, A NATIONAL DOCUMENT ;
N EPA: NATIoNAL ENVIRSHU MeENTAL POL;‘cy ACT,

WIlL THE Toxic SUBSTANCES (REG U LaTioN BEComME
MORE STRICT AT THe NATToNAL lewvelr? WHAT
AGeNCYy Will BE SUPERVIS /NG THE Future CLERL-0P?

AND FiNAl, T WouLDp Uke To CommensT ON LBRL Py
ReSPoNSe ' " EveN THoucH THE GROUMSDWATER IS
NoT Usep AS A SovrcE OF DRINKING WATER”,
GROVNDWATER. BY 115 NATURE 1S A4 SHARED
Kes oURCE. LBNL may FPossiBLy eHoose MNoT To
DRINK. THE GROUVNDWATER FRomM A WeEll on ITS  Preop-
Crz—-y, Bur THE NEicHBors OF THE (AB

PRIAL A WELL INTO THAT SAMe AQUIFER. WITH

THE ExPectaTioN OF BaNG ABLE To DRINK T,
THE UWDERGROUND REScRyoIRZ OF WATER Does NoT SToP AT

THe LBNL Felce-LINE. THe Same APplies To STRAW BERRY

Lheek, 1T 18 A SHARED RescovrCe WiTH THoSe Dowi -

BR-5
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STReAM. ST/ZAWE'ERQ}/ CReer Flows THZowcH
THE CTT)/ OF BERKeLeY. FEOPLE —AND ANIMALS —
SHoulp Be Free To Use THE CReek WiTHour—
THReAT OF CONTAMINATION IN THE WATER.
WHeN THe WATer ReAcHes THe BAy, AMD SuB se-
Quentlly THeE OceAN, 1T MUST BE Free oF LBAL

CONTAMINATION

BR-8
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INCLUDED 15 A MAP OF STRAWBERRY VALLEY, 1875,

"SHOwING THE MNATURAL SOULRCES OF THe uJA‘repg

SUPPLY oF THE UNWVERSITY OF CALUFORNIA " |
Preparep By FRALK Soure’, JR., PROF. ENg.

THIS MAP HAS BeeN PHoTOConeD PJQG&BLV /W},uy‘rnmzs
SO THAT IT 1S SOMEWHAT D(FFICULT To PiN- RorNT
EACH OF THe SPRINGS SHOWAMN ON THE MAP, %o T
HAVE MARKkeD AS MANY A< T COULD FIND IN Rep,
NO DouBT ThHe ORIGINVAL MAY BE FOUUD (N U.C,
AQCH(VES UNFORTUNATELY THE (/c Berkeley
‘WATER RESOURCES CENTER ARCHIVES' Sseeais T» ce
IS THe PRocess oF BeEiNG DisPERSED TO VARous
locATIONS STaTEW(DE , To 1TSS DETRIMENT.

MY PoiNT IS THAT 1T HAS BeeN KVowN FOR A
LoNG TIME THAT THEReE EXISTS PLEMTI FUL AMOUNTS
OF FRésH WATER IN THE AQUIFERS SPRINGS AND
CReEeKs OF STRAWEem?y C/-}Nya/\lj AND T SHow
COME AS NO SURPRISE THAT BUILDINGS PlaceD
THERE WowD HAVE H(DRologic [ssUeg.

UNDeRrerounD WATER WilL Be AFFECTIN G THE

STABILTY OF BUIDINGS ; ADD COSTS 7o Co,ug‘nzacr,oc\z.

ONTRI Bute 7o L,A/UDSUUES SO CReeP, ERosION ;
AND TURwW FISSURES (0 THe BEDRock, ALLow TO)(IC
SUBSTANCES KNowa T0 BE PRESEMST AT LBNL,

AND /N THe SoiL, TO ENTerR [INTO THE AQu:FeR
AND THE 50/2F/+cc PRRAINAGE SYstem A< Wec,

BR-9
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PLEASE INCLUDE EITHER MY COPY OF SoulEs MAP
IN_JOUR  ENVIRONMENTAL ASSESMeNT Rerory, OR
A MORE SUPERIOR VERSION FROM Your /Hecmves,
T AM AlSO INCLUDING TWO RECENT NEWSPAPER
ARTCLES ABoul THe WATER AIRCHWNVES AND The
DMNIVERSITYS ATEMPTS TO (OUSERVE WATER &Y
INSTAUL ING ASRATORS AND SHOWER TIMERS ON CAMPUS,
TRESE ARTICLES PoINT UP THE FACT THAT THERE ARE
GAPS N THE WAy THAT TRE UNivepsity OF CALIFORNA
1$ MANAGING 1TS WATER RESOLRCES AND ITs USAGE.
You may ELIMNVATE These Two NEWSFRPER ARTICLE S
Freom ypwa E.A., SINCE 'rHey PeRTAIN TO THE CAaMPUS,
Yer, AS 13 STATED 10 THE D.o.E. VocumersT :
“LBNL 1S OPERATED BY THE VNTVERSITY OF
CALIFOTRNIA ... 7 AND, " DRINKING WATER 1S
SyPPLIED TO LBNL AAND THe CiTiEs OF BERKeley AND
RICHMOND By THE €AST BAY MONICPAC YT LIty TSTRICT
(EBmMUD).” THE SURVIVAL OF HUMANS ON THIS
PLANET /\AAy MINGE ON WHETHER We ARE ABLle TO
UNDERSTAND EARTH ¢ NATYRAL SYSTEMS AVD NOT
AR UsE THEM. AlLL OF EARTHS sy sTeMS- FLANTS
AMNIMALS, HUMANS, WEATHE R, OCEANS , MARINE LVFE~
we AlL Rely ON waTer . WE MUsT Be GooD STewarps
OF WATER \F WE ARE TO SURVIVE.

I WouLD Ukeg To SEE A MORE THOROWGH ViscussioN
OF THE HYDRAWGERS AND STORM WATER MeUTIoMeD
I YC.C 3, PLEASE INCLUDE FACTS ABCUT THE
LANDSLIDES THAT TIRiGeeReD THE NEED FoR ThHe
HV DRAUGERS. TID THE H‘/D/Z/‘H(C(EJZS SolLVe THe
IMMINENT LANDSLIDE PrRoBLEM ?

BR-10
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I WouLd mMso Like You TO INCUDE (NFORMATION on

THE WeLL or WeUs THAT WeERE s'uBseq)ueMr(_c/ DRILLED,
S WHAT 15 THE FLow FROM DRIILLED Wew(s)?

WHAT USe 1S MADe OF THAT WATER ?
Plesse 1NclLupDe RESWULTS OF WATER QUALITY TESTS,

[T 1S (MmPorTALT THAT A MAP OF THE HYDROLOGY

OF THe C/wyozx! BE /INcLUDep . T SHoutD invcly De
THE LOcATION OF Hiy DRAUGERS, WEWS, SToRAGE TANKS
PiPes, CULVERTS, STorM PRAINS, SANITARY
Sewers, INLeTs 2T cC. ;] Al OF THE INFRA STRUCTURE

THAT HAS BEEN INSTAWED SINCE THE TIMEe OF
SOULE, 1N FAcCT.

THIS IS PARTICULARLY 1 MPORTART /0 THE LIGHT OF
THE FACT THAT WATeR WRUNS DoOowWNHIWL. AT THe
BASE oF LBNL Ues THE HAYWARD FAUWLT,..

AND OF Course, mosT oF THE City OF BERKeLEY . _
ANY OF LBNLS PIPES  CULVERTS, STORM DIRAMS, AND
SANITARY SEWERS THAT CROSS THE FAuLT Wil

LfKELy BE S€VERED AMND RenDelReD [NopPERATIVE
By A MAIOR RUPTURE OF -tHe FALLLT

WHAT ARe LBHNLS EmeGency PLANS (N THIS RECARD?
PleAase BE sPeciFic,

BR-12
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THe US€e, MHAZARDS, AND DemoUTioN OF TRAILERS,
r.s. 3

WHAT URS THE TJUSTACATION OF BRINGING TRAILERS
T0 THE AB Y

WAS TheRe A PLAN TO UTiLlze TRAILERS oN ThEe
HILL OR  WAS IT MORE OF AN EXFeDlenT MEASURE
T0 HOUWSE A PARTICULAR EXFPERIMENT, ORTO Accommo -
DATe A PREST Geous PRoFessoR, 0R BECAUSE FOND-
(NG SUDDEN Ly BECAME AVAILABLE.,

MY PornT WeERE Is THAT |F THE TRAILERS APPesrzeD
SUDPENLy AND Ranpomly , AND I\F THe1R ARRiVA L BR-14
WAS NoT WELL THouekT out, THEN when LBML 15
THINK(NG OF DEMbUSHNG THEM AND REPUCING THeM
WiTH LARGE, MOoDERMN AND EXPeNSIVE BUILDINGS,

T MIGHT Be AT LEAST WISE TO ExamiNE ~Tie
OrIGIN OF THE [NITiAL TRAILERS. |F THE ReAsoNS
foR BRING ING IN THE TRAILeRS WAS Sometow FqWep
THE IDEA OF REPUACING THE TRAILERS WITH FPermanelT )
Fuitoivgs WoulD Be Uke BullbiNg oN A FLAWED

FoupDATON .

RAVE You A WISTORICAL SUMmARy OF The DATES AND
Uses oF THe VARIOLS TRAIERS? Uket.y THERE WERE
NO PERMITS [NVOLVEL?  BUT LBNL Coucp AT leAst

Discugs THiS (N The EMVIRONMENTAL ASSESSMENT.




REGARDING THE USE OF TRAERS a1 LBANC:

IN SOME ResPecTS TRAILERS MIGHT BE THe 1DEsc
'BUilDing’ oN THE Hill . THEY ARe Low- Lying,

A SINGLE STORY, WITH ESCAPE EXITS NEAR AT HAND.
|F THE TRAILER SHoWlD HAVPFeEM To SLipe DownN Hill
0 A LANDSULIDE, THE WHole TRAILER WOWLD P/ZOBA—BL}/

SuLipe AsS A UBIT.

ARE You ABLE To FIND DocuMentstioN OF THIS TyPe

OF THINKING IN YOUR ARCHIVES? THE REASON FOR TRAILERS 7 |

A LARGE GLASSY, MoDERV BUILDING SUCH AS THE Pro-
PoSeD GeNeRAl PURFoSE LAB  SEEMS SO our- of-
CUHATACTER WITH THE BNVIROM MENT OF THe CANYON

THIS 1S NOT To SAY THAT EXPERIMENTS OF THe 2000 s
MusT BE HOUWSED /[N TRALERS BuT oMLYy THaAT 1T
WOULD Be WISE TO OMNSIDER ALTERVATIVES To THE
TRADITIONAL GERNERIC LARGE GlAssY BUILDIN & ¢

IF LBNL PReFers THIS Type oF CousTRUcT oM,
THeN (T Woulp BE PRUDENT TO WK AT OTHer

GulltpiNg Sires.  ( your AlteratATIVES TIL €. Zpnd 3,>

SINCe THE INCEPTION OF THE LAB ON THE H/LL 1V THE
1405 , HAD ONLY A FEW SMAW EXPeRIMENTS Been
DoNE IN A TEW SMALL TRAILER-Uke FACILITIES, THERE
wouwd Likewy NoT BPe THe CoMMuLITY OBJIECT oS THAT
ARE THe RésuuT oF LBNLe ENORMOUS EVER -INCReASIN G-
ACTWTIES AND BUllDING PRROJecTs IN A NicyLy VA -Suir-
ABLE LocATion.  IT 1S THE LOCATION, THE Scdle, AND 1N
SOME CASES THE NATURE OF TRE EXPERIMENTS BEING Do L,
THAT WORRIES THE CitizedS AND NacrHBors,

BR-14
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W.B.6 Soils

This S€cTioN sHoulp Be Remover From TL.B
"Tssues DeTeERMI NED NOT TO WARRANT FURTHe R
CONSIDeRATION | AND Movep To 17, C, “issves
DeteR MiNeD To WARRANT FURTHER CONS‘[DG/Q/}TZON "
WHeRe THere 1S AN OPPORTUNITY TO cozus;oeR
E)Z()s/o&l, RUN-oOFF, SlOPe , (ANDSLIDES | ete.

WITH CLAY Soic THERE WL Be SHREINKAGE AND
swettiNgG . THe \;4Tm—cH/MeMT TO BeEDRocK ™ THAT
You MeNTioN SouNTS SUBSTAMTI AL, BUT THAT BeDRock
5 ACTUALLY Weak..

W .B.7 INTENTIONAL DESTRUCTIVE ACTS

THIS SEcTioN SHOULD SFM?LA/-zu/ BE MOVED To TV..C
TO0 Allow FOrR FURTHER CONSIDERATION.

Siyce LBNL ACTIVITIES SEEM TO REQUIRE CONSTAMNT
SURVE]I LLANCE AND GUARDED PeRriIMETERS THESE
ACTViTiEs Also ExfPose RESIDENTS OUTSIDE ofF The
Fence To DANGER SHoWUDS. UMowARD HAPPEA.
YOUR. DocuUmMeNT CLAMS THAT PHAse 2B FRoTecTsS
"Wourp Not Resurt IN A CHANGE To THeE RISK OF
INTENTIONAL DESTRUCTVE ACTS”, Bur Bt Yy SUBSTI -
TUTING A LARGE MODERN BullDING FOR TRAILERS
COMMITS LRBNL FAR INTO THE FUTURE ...AND TERRORISM
Seems To Be oN THe RRISE.

BR-17
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YV.C.3. WATER RESOURCES . Commerits alo appleatle 7o other Section]

LBNL SEEMS TO TUT GREAT EMPHASIS [N s

- ENVIRONMENTAL ASCESSMENT DoCUMEAST ON THe SVPPOSITION
THAT THE NEVGPL. PRogecT WILL NoT FURTHER DAMAGE
THe ENVIRONMENT @ " PREViousLlY DEVELOPED LAND...

NO CHANGES N [RUN-OFF OR. GROVNDWATER )N FILTRATON ., .
WOWD NoT CONTRIBUTE T LoSS ... NO INCREASES ... ",
A LARGE PART OF WHAT THe COMMU MiTY IS OBTECTTNG-
TO 1S THE DAMAGE THAT HAS A ReEADY BEsM DoNE/ BR-19
TO SAy THAT ANY NEW PROJECT WORT MAKRE (T
WorRse |s 7o MISS ThHe PoidT ENTIReLY.

THE ACTUALITY IS THAT BUullDING A LARGE STATE-of-
THE ART STRUCTURE AS A ‘REPLACEMENT’ Cop
SOME SMaLL FALLING- APART STRUCTURES ESCAHATES
THe FrRoBems, AND CommiTs EVéQy ONE INUOILVED
o A CERTAIN COURSE OF ACTioN For A LON G,
Loveg Time.

“MINIMAL IMPACT . ON LY & % ADDED IMPeRVIOUS SURFACE
v, REMOVAL OF 9,5 ACRES OF HABITAT... IReMoval o
5 ACRES ... LOSS OF 3.4 Acres ..”

THES e ARE CUMU 4TIVE [MPACTS Page ts5% LieTs
ADOITIoNAL FRoJecTS |, HUGe PROJEcTrS, QU ite VEARRY, BR-20
ALl OF THE MANY FROTECT S THAT HAVE BeehN ADDED TO
THE Hill s/NCE 19490 TO THE FRESENT ARe acceprep

AS ‘BAse Live AS IN MOH, Al THOSE oTHer
BUILDINGS AND PROJecTS , Wetl, e WolT MAKE 1T ANY
Worse , so 1t5 owr.”




—_—

\,C. and Alternatives.

Tl

Ve rer e e e AT AT prcsin

ren - SED [N THE ARca IN THg
; A YET ASKS LS To BelLieve THAT THerze I3

NoTH ivG +o WORRY ABouT AT PresewmT. 1t BASIcacL

ASKkS Concernep CLTI ZENS TO TRUsST TH¢ Pad

AGevcie s
THAT CAUSED tHe CONTAMIATION To Re THe A6Encies
THAT Wi DETERMINE our SAFeTyY Now. TS s

IMNADeEQUATE . THE ALTERNATIVE (HOoSeAl MUST THUS BE

A NO PROTECT" ALTERNATIVE |, OR ELSE, A FLULL ENVIROUMENTAL
IMPACT STUDY! E. T, S,

AS TO THe REDUCED PfZOJ'ECT“/\-LTél?/\MTlUES, IT HAS
BEeN STATED IN THe E.A. THAT THOSE ALTERNVATIVES
Do NOT MEET moperny rReseARcH FPrRoGRAM Ne£Ds .

THE PoINT 1S Ex/’rc-ru// THAT,

HAPHAZARD BUILDING WAS ALLWED 0N THE MIWUSIPE
FOR tver 60 YeaRs, AND Now, BECsuse T wss Dowvg,
LBNL Believes THAT We AS A NAT/ON | AS A STATE oR
AS A UNIVERSITY  MUST REBul LD THe MEeEss To A
thGHer STANDARD , I Woulp ARGue For THE oPRosiTe
CoNCLYSsIOoN | THE AB AS 1T IS, HAS Béea RullLr I'N
HELTER- SKELTER TASHIO Ar  AS OPFORTONI TIES [PRESENTED
THEMSELVES | AND THAT |F 1T TES NOT MéeT MODERN
NEEDS , 1T SHoulp BE GRADUALLY PHASED ouT, AND

REMOVED FROM (T3 B/TSICALU/ VN SUITABLE W' USIDe
LocAaTion . :

A-r- THE VERY LEAST, 4 FULL  ENVIRON MEATAL (MPACT STUDY
IS CALLED FOR.

BR-21
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Universities
to obtain
UC Berkeley
water archive
Officials say move
of documents to UC
Riverside, Cal State
San Bernardino will
‘help cut costs

By Mike Taugher e

mtaugher@boyaregnewsgroup.com - .

The West's premier archive of
historical materials about water
development is being moved from
UC Berkeley to two universities
inSouthern California. - "

- The. Water Resources- Cern:-
“ter Archives, a uniquie collection
‘of technical' reports, speeches,

photographs and other historical
_materials, has been housed at the
Berkeley campus for more thana

" half-century.

*-However, budget worries and -

“concerns .that ‘the: Agriculture
and - Natural \ Resources ~ Divi-
sion of the UC president’s office
lacked the expertise to maintain

the archive led. university offi- - -
cials to seek proposals from other -

'schools interested in housing the
collection. e
Late last week, UC Senior Vice

- President Dan Dooley announced

.- SecARCHIVES,Page? -

QUPPLEMENTARY
MATER | AL

FRIDAY, JULY 23, 2010

Archives |

From page 1

that the archive would be -

moved to libraries at UC
Riverside and Cal State San
‘Bernardino. -

In making the announce-

:ment, UC officials. said that
'UC Riverside has a record of
‘expanding digital access. to
materials about agriculture
and the environment.

The materials, including
200,000 technical reports
and thousands of photo-

403 _BAYAREANEWS GROUP A7

graphs, méps, newsletters
speeches and' otheér docu-

- ments, are scheduled to be

moved beginning this fall.
“We have a strong interest
in preserving and digitizing
the collection for the future ...
to ensure the widest research
access to all of the archive’s
contents,” UC Riverside li-
brarian Ruth Jackson said.
The school plans to charge
for Internet access to the ma-
terials, which now are avail-
able for free. »
© “I'think it’s sad that we're

going to be leaving Berkeley .

after'51 years, but I look -for-

ward to the water archive
continuing to serve UC and
the California water com-

" munity from the Riverside
. campus,” said Linda Vida, li-

brarisn and archive director

- for more than 17 years. She is

one of four employees at the
archive. - _ :
The collection is open
Monday through Friday from
10 am. to 5 p.m., but Vida

said it was unknown whether

it would remain open on the

" Berkeley campus after July.

Contact Mike Taugher at
925-943-8257.
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A COMMeNT ON THE ERRATA oF JUNE 29, 20l0
FINAL ENVIRONMENTAL [MPACT [RePorT:

I 4D ReQuestep A GEoloGIcC ClRoss - SecTion FOR
THe AReA 1N Ques oM. IT WAS ADDeD A4S A
NOTICE OF ERRATA.

I Muck PReFer My oun DRAWNGS (Enclosen)

MADE WHeN A StupedT AT U.C CERKELEY TN
Geoloey AND S0iL Science. T BeUevE THE
INFORMATION 5 PResenvtep 1IN N More HELPFUL
AND NiSval WAy, FPERKAPS You Coutp Do Some-
THiNG STMILAR. To HELP ReADeERs - UNDERSTAND
THE UNDER LyiNG ROCK FORMATIOMNS OF THE AREA.

To MmaNy Peo Ple, “BepRock” Means ‘soLip”  THAT IS

NOT THE CASE IN MU CH OF THE MATERI AL THAT UUDER™
Lies THE LaAB BUlLDiNGS.
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COMMENTS ON THE DRAFT €N Virol MeNTAL | MPACT
REPORT | GENERAL PURPosE Bazwmég PHase 2 PRoJECT,

tor UNwelzstTy OF CALIFORMIA, [ AWRence BCRKELEV
NATIONAL LABORATORY , BERKELSY , CALIFORNIA .

NBMITTED 70
JEFF PUTLLIBER_
Uc'- LB NL ENVIRoN MeUTAL PLA/\/,V&R
ONE OYCLOTRON ROAD MS 76w 2344
Berkeltey ca qurzo

By
BA RB ARA ROBBeN
1964 EL DorADO

Berkeley CA Q4707
510-524- 2353

]S MARCH 2610
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COMMENTS ON DE.T.R., SEISMIC LIFE SAFETY, MoperniZATION, |

AND REPLACEMENT OF GENERAL PURPpSE BU!LD)H&SI PhAase 2z,

THANK You For SENDING ME A COPY OF TRE RERORT.
IT IS A (ARGE THICK DOCUMENT  BUT NICELY DONE,
IT WouLp Be AN IMPossigilLity T COMMENT OMN THE
DoCUMENT WiTHOUT HAVING 1T IN HAND, So T Do
THANK You FOR THAT. [N THE TVTURE I THINK THAT
IT 1S IMPeRKTIVE THAT You ORDeR CoPies ENousM
FOR ALl [NTERESTED AND AFFECTED CINIZENS. ALSO,
I PERSONALLY RECEIVED A LHTER INFORMING Me
OF BoThH The VOCUMENT AND ThHe PUBLC COMMENT
GESSION | AND THAT WAS HELPFUL . T Yo WoNpeR How
MANY OF THESE LETIERS WERE SEMT OUT, AND WHETHER
THIS INFORMATION WAS AVAILABLE WIDELY, OR ONLy T2 A
Few OF Us wHo BAD PReviouswy MUMENTED ON OTHER.
LBNL PROTECTS.

ALSO: |F THIS DOCUMENT 1S ONWy A CeEQA DOCaMeNT)
How Will CITiZeENS BE ABLE TO COMMENT O&l THe NEPA

DocuUMeNT 2 PLEASE FORWARD To ME THe NEP4 Dedl —
MENT AS 11T BECOMES AVAHLABLE. pil-Z
T ALSo REQUEST A CoPy OF Tite FNAL ETR. FOR THIS

PRrojeCT. p. 1-¢

BR-26
cont.



PERHAPS WHAT 1S CALLED FOR IN THE WAY oF DRAFT E.I.R.
COMMENTS ARE SPeciFic QUESTIONS SUCH A4S :

THE MAP oWN p. 3-4 Shows THe BUILD/NGS OF
THE LBNL BUT it FAILS T6 SHow ANy PART OF
ISERKELEY THAT CIT ZENS MAYy IBE (AMILIAR WTH
Because ALL OF THE Ares SHowd Is OFF-UMiTS
To us. IS BLAckb’&z:ey GATE THE ONE AT THE
TP 0F HEARST AVEMVLE? COULD HEARST AVENVE
AND. CENTENNIAL DRIVE PLEASE IBE LAGELLED ?
“OLD TOWN" 1§ MENTIONED IN THE Texy, BuT IT 15
NOT LABELLED ON TiHE MAP.

INSTEAD, AGAIN AND AGAIN AS I READ [JOUR DRAFT
E.T.R., T AM COMPELLED To SAy ONLY THAT:

NO FURRTHER CoNsTRRUCTioN SHOUWLD Taxe PLACE
UpPoN THE HILL,

THE REGENTS ARE SCHEDULED TO CONSIDER THE FINALET.R.

AND THey WL HAVE THE Docu MENT /N HAND ForR 12 DAYs
Prior 10 THER DectsioN. THIS 1S HARD Fer Me To vNDER-
<TAND.  Win The Fiual €.I.R. Be AVAILABLE To ME By THAT
TMe? Wil our PUBUC CoMMENTS BE NcLuDeD v THE
FINAL E.I.p. OR WILL THey JUsT BE summamizen As They
WERE 6N pv2-2.C "AREAS OF CONTRovERSY !

THIS PRESENT DRAFT E.T.R. IS AN INTERESTING DOCUMENT,
AN 1M PROVEMENT OVER SeVERAL Prewevs LBANL ETR s,
THE PHOTO GRAPHS AND MAPS ARE CLEAR ,AND THE WRITING
K WELL DONE. THAT LEADS TO THE QUESTION OF THE Tojac
COST OF PREPARING THE DocumedT.

BR-26
cont.



IT HAS BEEN SAID TOo ME THAT COPIES OF THE ReRorRT
ARE TOO CosTLY For DIsTri BuTioN To THE PuBlLic,
Butr THAT IS THE PURPOSE oF IT./ |

SUREly THE COST To PRE PARE THE Docu MENT FAR OUT-
WeigH$ THe cost orF THE COPIES. THE (AB Neeps To
PROVIDE copi€s IN ResPoNSE To HONEST REQUESTS.
s mMuUcH Too LARGE AND CoMPReHENSIVE A DocumenT
To BE ABLE To BE REVIEWED IN A LimiteD UBRARY
SETING . LOOK AT THE EXPENSE OF PROVIDIN G-

COPIES THIS WAlY: THE AVERAGE WoRKkeR PRE ARING

THE DOCUMENT EARNS X DOUARS PER HouR.

Wwe WHo ARE Reviewin G THE Docu MENT AND WRITING
COMMENTS ARE SrMiLAtzL\/ PUTTING IN AN EQUAL
EFFoRT  You Do NOT PAY ugs. BuT Yeu SHoucd
AT LEAST CONTRIBUTE ENOUGH DOUARS 0 our,
EFFPRTS S0 THAT WE CAN 1BE PROVIDED wWiTh The
Vocumeht MNECESSARy FOR OUR. WORK ON IT.

BR-26
cont.



Comments

THE PROTECT Aims T PROVIDE SeisMicAlLy SAFe FACILITIES ...

REPLACING THE DeMOLISHED SPACE ... BUILT To WgHER SEsmL
2ATETy STANDARDS"  pi—1. A.

The problem here s That the site chosen is baf/‘m/é/
NOT Seismica /[y chfe, Irrs w/‘sl]@/ #f’nélhj Ve
pelieve That a ‘structure , however new and wasted
will ever pe actuazll fse/'sm/c*a//7 SzJ[é’L{Jﬁen Fhe
sz ward faul? ruptures. Your empley ces There
will be given a +nlse sense of security, bt becawie
of The location 07[ the pf'e/‘ecf, will adZa//7 811 fe
mdaner. The other problem i's thal, inorder
70 strive - Sersmic 3@@7? in a ﬁﬂf/‘fa//y Un -
Sa]la location , larger amowits of money uillf be.
required —and 7‘fo‘ IS Ourmoney, our Tayes
7%&1‘/0”'& lbé/;/ -S)'Dﬁnf 7 th/"h ecr Thes ﬁa/‘/a//'ﬂ‘fj
mere money 7han YA The. bm'/a/z‘njs were JocaTed 12
@ Safer area.

CoN STRUCTIoN OF THE EFFICIENT NeW BUlLpiNgG Wit ALLowv
LBNL TOo VACATE 36,000 853C - OF OFF-SITE LeAseD SPce”
pl-z. .
7‘%6 P’% /Zlﬂ /s ﬁ”f 7] 57‘6&6?/ o 7[ Mdyr\ﬂf /dé 6'6675‘1//-7;25'
Away from This unslable and tn suijadle arez,
Plans are being made Yo meve yet more pesple
and actliVilies 17 - 745 S‘éoét/c/ ne7 be 4/0”2, 'y ”’/
Prinion. IF an un-safe building needs 7 be. deme)-
1shed ) Then do sp n a sa wzy,jbqfﬁ/a ney” éz{/‘/q/
addizomal éa/‘//,‘”j;, whether You consider. THey,
0 be ”rep lacem ent ” build. ‘ings or »noz,

BR-26
cont.



CUMOLATINE IMPACTS p.2-9. F.

The Combination of projects Isted forThe LBNLsTTe
along with Thoce |isTed for The U.c. Campus /s
Sladgering /n both number and size.
As a cit3en of Berkeley, wilh Some /wpa 2 ée&y—
dble 70 “onlinve lVing bere, /1 s clearalts,
read These (7$Ts C}[ P”'{/‘WS hat erther » 04/7}
aJL //‘2 wilf ﬁé Sriously, @om prp‘/}y/j;ec// or 7545 V77,
?f m atller %(Af/‘/ﬂe These Tivo Agencies wrll Conliyue
o uneroach on previoasly pr'vatliowned mo
//7(& a Axg@ ﬁahd/ﬁ/ Uum ZZV 7%erz 7/'5 1407%,}@ f/i’z
/éff s J‘aszf a g anyic mone Tyre V.C. /LBNL Complok
om one end of The cﬁ; 70 The 07%@17 and neo
ﬂlfl‘/@/ /Zfﬁ 7o /Dcfy 7z/w.i .Seu/af-e andd l‘nfmsﬁz'eafam
1 4LS .
o say Fhat [21»/7 acld’ tioswa/nember o veleles ma
/.vgﬁ/;/z Creale tieed 74//‘ a ‘/m]ff‘c fxé/wc/”/‘s 7o 7
Gompleley riss Fhe /192 o 7s oF 71%/s enormous
éa;’/ﬂliﬂj %féﬂﬁ%: I fh,‘n,é;,-,j_ﬂqa'z"nouJaa’a,}/s
U.C. mfjh‘f better stand for the 'Uﬂil/erzsf”/‘y fg[
Con <tructien” or The '(Uﬂ:'Vél‘Sify 627( Cranes ¥

E(/ery where one qoes ,0ne /S /:‘ke@ 7o find a eonsﬁacz‘ja,,

][ehce along With a é‘/‘yh “Ne Ped estirian Aceess”
This is a great inconvenience 0 pedesirians, Who Then
/ld,l/é ’/‘D Cross Two ade(iﬁ‘ona/ ffl’é&f! 70 Conlinue o4
7%4,‘,» way., These barricades Seewis fo be erected
fn a guite off -hand manner. tHad +the barrier been
acrosj a Vehicle reate, Iy sure arrangementc touk!
Lo made o accomodate the vehicles : viotso wit

e<trians. 7‘73@ most -2(7'@9/0%5 exam /b/e, o/ 7%1.2 /S
on (HearsT Almnue, Where a barrier 1o /Dee{esi?aém/

acces s has dbeen in placefor years., It alse Blocks
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one lane of street Tre ffic, and my obcervation has

béé/” that he b/oc;é %areﬂ 's used only 7o accon-
odate the personal vehicles gfwnsfruc'ﬁ‘on Workers

in ofher words, a parking ot . Yot it is Hearst

Avenve which s alwa Ys Je.o“?ncd’ea/ as the route
chorce

o
r demoliton and aonctruction ma?‘zw‘«if[

T would like 1o sce This matter of the blocked-

[anes and gide walK on Hearst Avenue 5']7ecr}5‘cn//7
addressed in Your ET.R. |
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H.§ Geolocy AnD So1Ls.
POTENTIAL PROJECT | MPACTS 4.5 - lc
I HAVE 0 DIS AGRee WITH YOoUR DEcisioN To LABEL

These PRoTecrs AS “LESS THAN SIGNIFICCANT " AS REGARD —
ING THE RISKS 1NVOLVED.

SecTioN 4.5-15 DISCUSSES THE Soit TyPes (anstab ),
THe SLoPe oF THe LAND (30,50,75% s/opes), AND Tre
ERo SloN (b which T sv ppese you mean ‘Ictm(;/aq@)
POTé,UT!A—L(/q. h/c7 5u;Ce/77‘7])/g)

FRom ReEADING THE SolILs ANALY SLS secTion T WouLp
 THINK THAT THE IMPpAer OF BUILDINGS ON THIS SiTe
Woutp Pose “ExtRemely 1HMGH SIGNIFICANCE” RisKS
I Knvow THIS AlSo From My oww IKNowlLeDGe OF ThHe

AREA SURROVNDING THE LBNL Femnce-LinE,

I ALMOST Seems LiKe LBML HAS NOT Reap ITS oww
Re PoRT AT ALL. Ferras THERE 1S A HOPe THAT
No ONE NoTiCES THAT Some CRUCIAL YTems WAVE
BéeN Deemep o BE "UNIMPORTANTY  THE MANNER
IN WHieH Jectron 4Y4.5-1464 So CASUALLY Dis Misses

VERY IMPORTANT MATERS , CASTS DouBT 0N THE
VERITy OF THe ENTIRE DRAFT &.T.R,

THIS OPers yp SEVERAL PoscBiLiTies FOR The INQUIRING
QUT(2eN T PoNDER:

L. |F THE LAB Recetves A MAJor PART OF 115 FUNDING-
FrROM THE TAK- PAYERS IN ONE FORM OR ANOTHER
LBNLs CAVALIER. ASSESSMENT OF THE RISKS MAY STCM
FlZom THe BEL EF THAT, SHOULD ANYTHN G HAPPEN TO
THe LAB FRom SOIL - CReeP, LANDSUpes EARTIHQUAKES
AND SO0 0N, THAT THE TAx- PAYERS Woulp FAYy FOR A Re-
BuIiLD ok THArf‘\’He TAX-PAYING C\TIZENS AsSume THE

RIS K. sz THe LBNL MANAGEMENT.

BR-26
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- 2.THE RESPONSIBLE ADMIN ISTRATORS NEED TO Look At THE
FACT THAT ANY New BUILDINGS , AND ANy OLDER BUILDINGS

ALREADy ON THE Sue , MIGHT BE TESTROYED AND THAT it
CouLp MEAN THE VD oF LBNL.

- BECAUSE [NDIVIDUAL ADMINISTRATORS WowlLD APPARe Ty
NOoT BeAR THE RISKs OF Thair UNFORTUN ATe DciSton S
To BUlLD ON VANSUITABLE LOCATIONS , THEY ARe EXPosING
TAX-PAYERS AND THe NEIGH BORING CLOMMUNTTY TO THE
RISKS, 10 CLUD/NG THE ENVIRONMENTAL HAZARDS (BLL
WowLp LEAVe BEHIND  SHOULD THe FACILITYy CouaPse
bR SUDE AWAy DOWN ML,  THE ADMINIS TRATOR 2

- WhHo Mape THe BaD DecisioNs COULD WALk Away
FRee AND MbVE ON Jo JOBS ELSEWHERE.

BR-26
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S€c %5 ~16. D. Y.5 -q.

THERE ARE RNOWN FAULTS IN OUR. AREA. WE CAN CERTANG,
AL ELPECT SoME PUTURE SHAKING FROM MORE THAN ONE OF
THem , But To ConTipvE To Place MAIOR BUILDING PROJECTS
So NeAR To THe HAYWARD FAULT 15 COMAETE inRespoNSIBLE
THE Likeuys-tooD OF BLTReMe SHAKING ,LiGuiFAcTiol, (AN -
SUDING AND RUPTURE 1S SO GReAT THAT THE WELL-/U FRMED
- PRUDenT PeRson WOULD DESICNATE THE WHOLE OF STeep
STRAWBERRY CANYON NS A NATURE PrReseRrVE., THIC Wowup
Ao BENEFIT THe TENS oF THOUSANDS OF STUDENTS AND
FAculty OF THE U.C. B. CAMPUS.

IT $€EMT THAT SEF - | NTEREST , ALONG WITH LACK OF

- PLannNivg, HAS AUOWED [INDIVIDUALS 6R GRouPS ~TO
PARCel OFF SelecteD SiTes (v sﬂzﬂwgag;af CANYON ... BR-26
Because 1T I1s "CloSe To THE DN IVERSI Ty CAMPUS AND Fouk s cont.
Uke To Go BACK AND FORTH E4s1Ly~
THS ARGUEMeNT DoeS NOT HolD SWAY WiTH THE PUBLIC
AT ALL.

SEC. 4,5-9 ADp RESSES THE ISSUES OF ALTERMNATIVE
PrRACTICES VeRry WELL *

[. '}Wo D CoNSTRUCTION 0N KNown FAWLIT o/i LADSLIDES "

2."D IS Cournge DeVeLoPMeNT ON SLoPes...”

3.°UNlize LANDS SUBJECT T0 SEVERE SEISMIC AND
GeoloGic HazarDs Forz Low INTENSITy 4RK AND
RECREAT onpl ACTIVITEr OR OPeM Space “

Y."Nor tocate PUBLIC Cacici Ties FOR Human OcclPapcy
IN FAWLT ZONE AREAS ...




3-17.6 “OFACIAL STATE OF CAIFORNIA BARTH-QUAKE IDUCED
LANDSLIDE HAZARD ZONE:”

"A SYsTEM OF BELow- GRADE PiER FoUNDATIONS AND
Tig~ BACKS | 4ND ADDITIoNAL BRACING AND GirDERS,

METAL CASINGS AND CONCRETE ...
1 THE ENGINeeRING SolUTion TO The PRoBlem,

Bur IT overlooksS Tte WMMoN -sENSE SoluTion,
WHICH |S Noy To Buillp THERE.

'MODERN New BUILRINGS AND ‘SEisMic ST/RENGTHENIANG
AND “VISTA CcoRrRIDORS’ AND “FooD SerVices  JusT mane
THE SITUATION WORSE. No More BUlLpinGg SHoatd Re
CoNe oM THe HiL .

BU/LDINGS , AS Tey Become OBSoleTe o0R HAZARDOWS
SHOULD BE RemoVel? oR EACAseD IN Place , WORKIN G-
TowaRrD THE GOAL OF EVENTUALLY Res$ToriNG THE
HilLLSIDE To (15 NATURAL STATe . A New TypPe OF

TRINKI VG WILL BE REQUIRED .

THERE 1S AN HoNesTy /v Tis €.T.. THAT Was NoT
PRESENT [N SoME PRevious LBNL DoCuMents.
Sec. .15 sTaTes ! “LBNL 1S LOCATED ON A STeeP MIUSTDE.”

"THE BUILT ENVIRONMENT 1S A Result oF 'A¢-Neevep”
QOVSTRUCTION ... PATHWAYS ENCRoACH ON SERVice Al=ers
o BOKk-Ul e GIZ&(, METALLIC STleucturEes.,, “

THES€ DESCRIPTIONS StHowp STVE LBOLITSELF Payse.

| THe FirsT Buwbwg was BUILT TO ACcomoDAT € Secrer
WWwI pProgecT...
2. ADDITONAL FROTECTS (N eVerR-(NCREASIN G AMouwTS

BR-26
cont.

3. BULDINGS ERecTeD IN HAPHAZARD FASHioN ...



Y- THe el ReAson BUILDINGSARE ADDED 1S THAT (r 15
beose 70 ChAmPuUS .

. THE LAND is owwnep BY u.c.

6. SCIENCE CANMN ATRACT FUNDS

A COMB Y ATION OF PROFecsORS AND THER Ererimerre; | BR-26
CRADUATE STODENTS LooKING FOR BxReRIENCE WiTH Pay AND cont.
LEADING TO ADVANCED DeGlecs

But THE WHOLE THING IS BASED on A Hovce oF Carpe —
THe LocaTion 1S NoT suviTaBle!




FIG. 3-5, AN AERIAL VIEW OF BUIDiNG 25 ComPLEX
THOUGH A Loveu/ PHoTo GRAPH , Is Scmey JN THE EXTREME
WHEN 1T 15 THEN PoSSIBle FOR AN ORDINARY
CQTizeN To ViEW THE CITY THAT 144s Been
CONSTRUCTED UP THERe IN THAT CANYON .

FRorm WWITT ONWARD , ConSTRUCT oN APPAREMTLY
HAS TUST NEVER STOPPeD. IT 1S THE EVeR-INCREASING.
NUMBER AND Size OF THE BUILD/NGS THAT CONCERIS
ME , Along WITH THeE CONTAMINATION OF THE EnviRoN Meny-
AND THE TFETENTIALLYy HABARDOUS NATURE OF THe EXFERIMENTS
[Z€ING CARRIED ON THERE . THE Toxic EGrcy OF ALL
THiS ACTIVITY HAS LEFT (TS MARK ON NeT oMy THE SoiC
OF THE L(BNL K BuUur ON THE GROUVND-WATER, AND THE
SURFACE WATER WHICH IS SHArReD By ALL.

PTRaw Berry CReek DRAINS THe CAMYoN BUT TheN Flows THRU

TNHe Clty oF Berkeley AND INTo THE BAY. U.C. STUDENTS

DoING FPROJECTS IN THE CREEK ARE |NSTRUCTED To WStR
PROTECTIVE EQUIPMENT BEFERe TOUCHING THE WhTeR OF
THE CReeK - AND Yer THE U.C Sire WAS ORIGMIALY
selecreD Because OF THE ABUNDANT FRESH-WATER

SPRINGS SVUITABLE FOR DRINKING WATER.” WHAT HAS
HAPPENED UP THeRe ?

Y,0-2 3. “The PRoroseD PRoJecr wow ResuLtr /N Re-
LocATio oF APPROXIMATELY 100 0.C. L.B.N.L, PERSoMNVEL
FROoM A STTe oN Polrer STReeT To THE L.B.N.L. MAN
CAMPUL

T believe 74atC pecple showld be re-located in the
Other direction ~ OFF The LBN.L. 'l SiTe,

BR-26
cont.



o-t+ To Y4.0-j0. PROJECTS ONTHE LBNL SiTE.

THESE PAGES LisT THE 15 MATOR YRoTECTS PROPOSED

6R. UMDER WAy . FACH oOF THESE PRojyecrs INDIUTD-

UALL(/ 1$ Hu GE , AND THE CUMVLATIVE IMPAcT OF

THem ALl 1S FAR IN ExCess OF THE AREAS CumuATIVE

ABILCT Y T BeARr THEM, THE CUMULATIVE IMPACTS ARCE

TOO GREAT FOR THE CITY TO BEAR ;

TOO GREAT ForR THE CITIZENS AND NEIGH Bors 1o Béme

TOO GREAT PR THE TAX- FAYERS z‘rlelrt/ o FUND j

T00 GREAT foR THE AREA AND Y Re OF SITE;

ond TOO GREAT FOR THE INFRASTRUCTURE
TRAFFICc, No1SE€, DUST, LTFLITIES, SAFety,
SUNLGHT, Views, Scenie vi'stas, (4D -
FILLS AND aLLelse LeTep IN Your D.E.L.R,

THE CUMQLATIVE | M PACTS ARE I MmeNse. THey Are Mot
'LESs THAN SIGNIRCANT' N ANY WAY.

BR-26
cont.



THE Phtse IT GENeRAL PURPODSse LABORATSRY
PRoJECT SEEMS NOT To CARRY A4S MANY NeGATIVE

ASPecrs AS SoME oF THe oTHER Pl?ev::susc17 flro—
pPoseD LBNL Proyecrs.

VEr ANoTHER GoNstructioN PRoJecT AND Builing.

ClusTer oM THE HIUSIDE . (N SECT/oN MTeR SECT 0N

THE RePoRrT STATES “6H, WELL PLA T Tirees” R Uyl
COVER. THe DEBRIS TRUcks” ©R M We will RE-lochTe
ANy WHIP s NARES We ﬁ‘/uo’;/wp TUHAT CAN Lesp THe

CASUAL READER To Believe THAT ALL IS well on THe
Houl . Bur iT 1S FAR FROM AN ACCeprTiBlLe Oul—
Come For THHe AREA AMND THe ctTizzeAJrzy As A

Wwhole, The HWsIpe ALREADY 1S Mucit ToO

PoVN GesTep FOR SAFETY , BelNGg A LArGe Quite
PosoiRU ToXiC “BrPERIMeUTAL COMPLEY SITUATED
6K A DAMNGeRous, sTeep, UNSTABLE HILLSIDE
LOoCATION . RELOCAT NG A WHIPSVAKE OR WETTING
Dowr QNSTRUCToN DUST So VLVDS LoveLy, Burir |

OB SCuURes THE lARGER OVER ALL PROBLEM.

However (I RepresenTs

BR-26
cont.




ADDENDUM To MYy COMMENTS . [Oam 15March 2010 |

T HAVE TUST CALLED MR. MARK CHEKAL-BAIN  TH€
CommuNiTy RELATIONS DIRECTOR AT LBNL ,TO /NQUIRE
ABour THe BEST METHOD To SUBMIT My CO/MMGNTS
10 DAY Be/vG ThHeE DUE DATE ... 6NLYy To Be m/agMeD
THAT MR, CHeKAL- BAIN 1S NO LONGER EMPLOYED AT
THE (4B, His (AST DAY BeING FIRIDAY.

Yer It Wﬁs HE WHOSE CARD 15 ATACHED To My COFY

OF THE DRAFT E.T.R. , AND HE , AloNG WITH ME.JEFF

PHIiLL Ber , WHo PResipep OVER THE WVBUC COMMENT
PerRiop oN FEB. 25, AS FAR AS I KNow, No
ONe HAS HAD ANYy Fore- WARNING ABouT THis
QHANGE IN PerRsSoNNel.,

T HAVE HAD SEVERAL QUESTIONS ANSWERED BY ME.
CHEKAL- BAIN IN THE PAST, AND T WONDER TF
THE ANSWeRS T GoT FRoM MR.CHEKAL-BAN WILL
5TILL RBe YALID. So OFTEAM IN THe Prsr, WiteN
DeAtiNGg WITH INSTITUTIONS , ONE EMPLOyEE WiiL
GIVE ONE ANSWER, WHILE A SUBSEQUENT FERSON
Will DeNy KvowleDge oF THAT AND INSTEAD
WilL COME UP WIiTH Some THING QUiTe UFFeREUT,
T HOPE THAT WilL NoT BE THE CASE AT LBNL.

THiS ABRUPT CHANGE (N COMMUNITY RELATIONS
DIRECTORS KPP JUST Re-ENFORCES My OPINIDN

THAT INSTITUTIONAL EMPLOY EES COME AND GO, AND
THAT THelr OWAN PRIORITIES MAY TAKE PRECEDENCE
OVER THe (ONG-TERM WELL- BEING OF THE Cammumry
AS A WHoOLE.

BR-26
cont.



LETTER #SSC

SAVE STRAWBERRY CANYONTREC'D Ju1 2 g 59

P.O. BOX 1234
BERKELEY, CALIFORNIA 94701

July 27, 2010

Kim Abbott, NEPA Document Manager
Office of Science

Department of Energy

One Cyclotron Road

Berkeley, California 94720

Re: Inadequate Environmental Assessment {(EA) for Seismic Life Safety, Modernization,
and Replacement of General Purpose Buildings, Phase 2 Project (Phase 2 Project)

Dear Mr. Abbott:

Having reviewed the EA for the Lawrence Berkeley National Laboratory
(LBNL) Phase 2 Project, Save Strawberry Canyon (SSC) urges the Office of Science to
determine that an Environmental Impact Statement (EIS) is required in order to be in
compliance with the National Environmental Policy Act (NEPA). SSC, a non-profit
organization with some 400 members, believes that the Canyon lands are a significant
environmental resource of unique geological character, deserving of protection and
preservation.

As LBNL continues to proceed in its efforts to implement its 2006 Long Range
Development Plan (Plan), intending to build major research facilities on the Canyon
hillsides, defined by unstable soils and a complex watershed, our concerns continue.
Without a Site-wide EIS, the EA for the Phase 2 Project fails to adequately describe
the affected environment, to assess the existing and potential environmental impacts
and risks, and to consider a range of alternative choices that could fulfill the project
building(s) purposes.

Undertaking further federal action to implement the proposed Phase 2 Project,
including the General Purpose Laboratory (Building 25) in Blackberry Canyon and the
Hazardous Waste Handling Facility (Building 85 and 85A) in Strawberry Canyon,
should not proceed without detailed analysis of the geological conditions of each site. In
a glaring omission, the EA ignores the fact that the hill campus is encompassed by the
western edge of a collapse caldera, formed after a volcanic eruption some 10 million
years ago. The caldera presents geological dangers that deserve comprehensive
assessment.

It is troubling, furthermore, that the EA relies solely upon the LBNL California
Environmental Quality Act (CEQA) Environmental Impact Report (EIR) and the

SSC-1

SSC-2

SSC-3
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Phase 2 Project EIR for background information and analysis regarding the geology of T

the area. (Please see attachments #1, Letter, March 15, 2010, #2, Letter, July 9, 2010)
le this reliance has led incorrectly to a conclusion that no significant impacts are likely.
It is critical to note that the EA conclusions neither stand on their own merit, nor are
they substantiated by the incomplete information in the Phase 2 Project EIR. Based on
the lack of geotechnical analysis in the EA alone, the EA is an insufficient agency
action.

SSC refers to the Phase 2 Project EIR materials and in particular the Alan Kropp [

and Associates (AKA) reports:

* The AKA reports for Building 25 or the General Purpose Laboratory, cited in
the Final EIR on disc and on the web, were only added to the web after their
absence was reported to LBNL. As they were used in the “ matrix” of the FEIR

to contest points made by several individuals, they would appear to be important. |

* AKA, May 29, 2009, a preliminary report, made in two weeks “to meet LBNL's
objectives,” lays out the problems and what additional work will be necessary to
help solve them.

1) AKA'’s preliminary investigation of old boring logs are consistent with the
presence of a paleolandslide under B25.

2) Orinda Formation under the Lawrence Road (south and downhill from 25)
is potentially part of a paleolandslide rather than in-place bedrock.

3) Offsets in the curbs are not sufficient to evaluate historic slides. [Evidently

AKA was not given access to the files on historic landslides. ]

4) The borings suggest very low factors of safety, although these may be
based upon conservative measures.

5) Additional trenching is needed (to establish whether the paleolandslide
has moved recently.)

* AKRA, April 2, 2010.

Trenches 1 and 2 are mentioned but only T-1 (southwest of 25, 8" deep) appears
on the map. There are no photos of the trench nor is it discussed. The “general
sketch” at the end of the report is indeed too general. Were there slickensides,
indicative of movement?

Historical borings around B25 indicate Moraga volcanics that “break into rubble during T

drilling.” Gravity has moved colluvium downslope. Moraga Formation is highly
permeable (although is it called “bedrock,” which in common or dictionary definition
means hard rock. Neither Moraga Formation nor Orinda Formation fit that definition.

SSC-3
cont.
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* AKA, May 29, 2010, supplemental report
Boring log #1 (north of 25) has 8 of fill. Clay to 11.5', and silty clay below.
Boring #2 (south of 25) Moraga volcanics with weak rhyolite, then andesite
down to 90’ where Orinda claystone and siltstone are found. (Muds and mudstones
give rise to many problems in civil engineering because they are weak and shrink or
swell on being dried or wetted.” Mudstones are siltstone, mud-shale, or claystone.
“Muds are very reactive to physical disturbances or differential loading, and they
slump and flow easily when subjected to stress.” (Ozford Companion to the Earth, 2000,
p. 715) A three-story General Purpose Laboratory would indeed exert differential
loading and stress.
Boring #3 (south of 2) Orinda Formation
Boring #5 & 6 “southern side of proposed central plant site” (not on map):
Atterberg Limits;
Boring #5, (4-4.5" deep) Plasticity Index 56;
Boring #6, (6 — 6/5" deep), Plasticity Index 46.
“Onsite soils having a PI of 15 or less are generally considered to have a sufficiently
low expansion potential to be used as non-expansive fill.” 5 and 6 are marked “Fat
Clay” and not to be used for fill. AKA says these must be removed.

In effect after all these reports AKA has not come to a conclusion that the
Moraga volcanics are a paleolandslide or in-place “bedrock.” AKA did not examine the
trench for slickensides, nor did it dig a second trench. Moving or not, it is critical to
ask whether building on “weak volcanics that break into rubble during drilling” is
responsible. And, to ask whether spread footings will do the trick when the earthquake
strikes. Or, what will be the affect of contact with Orinda mudstones.

Both Buildings 85 and 85A are shown in the EIR to straddle two paleolandslides,
characterized in several earlier consulting reports as potentially liable to move in a
major seismic event and at different rates. Slickensides were prevalent throughout the
area. In earlier reports 60% of the HWHF buildings (the southwestern parts) overlie
the Orinda Formation clays. In the EA, however, AKA's plans show only QLS2
(Moraga landslide) crossing ail but a small part of 85 and no characterization of the
leftover area (please see attachment #3: Figures 1 and 2). AKA had declared in an
earlier report that 10 feet of Moraga Formation lies under the northeast corner of the
buildings, and below that 25 feet of Orinda Formation. It is significant that what is
under the area is unknown.

ARA proposes drilling 21 piers around two sides of B85 and 9 piers around two
sides of B85A, these to be 5 feet in diameter and 40 to 50 feet deep, TO STOP THE
LANDSLIDE, evidently the top one of Moraga Formation (hard but fractured
volcanics). What will stop the building from being torn apart? Has anyone ever used

SSC-7
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piers to stop a landslide? Into what will those piers be drilled that is less expansionary
and stronger than mudstones? (AKA 2006, a propos the nearby Animal Care Facility,
suggested a mat under the building so that it might move integrally, a proposal AKA
could not make, evidently, for 85, as it would entail rebuilding.)

Missing from the reports are 9 boring logs, AKA 7 — 16. Where are these and
their interpretations? They will be needed to determine the quality of the Moraga
volcanics, the Orinda mudstones, and whatever lies beneath.

What does lie not far below the surface is water! In the EIR there are tables
recording water heights, taken from monitoring wells. The EA refers to them on p. 22.
North of 85 the water measured from 16 to 12 feet below surface while south of 85 the
range was from 40 to 35 feet. Accounting for the difference in elevations the water
table seems to be level at that point. But east of 85A at the same elevation as the well
south of 85, the difference is huge—the level according to AKA ranges between 24 and
0.8 feet. This means that there is a “perched water table” or reservoir and that the other
two wells may have penetrated a separate reservoir.

This variance is just what one expects In the caldera of the volcano upon which
LBNL has constructed its buildings. When such a reservoir breaks during a seismic
event (the breaks in 1973 may have been caused by a series of small events), the
landslides could be devastating as they were in 1978. The unpredictable reservoirs,
springs, and aquifers mean that contaminants may have spread all over. Monitoring
wells are seldom left open for long. See the report Contaminant Plumes of the Lawrence
Berkeley National Laboratory... (2007) http://berkeleycitizen.org/lbnl/cmtw 1. html.

The EA notably has only a brief paragraph dealing with fire and concludes that
there is no significant finding of an existing or potential hazardous fire impact. Again, in
essence it says “trust us!” relying on the Plan EIR that has declared the site to be “not a
high potential for wildland fires.” This is an obvious oversight as LBNL is located in an
area that already has a history of being threatened by the one of the most damaging
California urban/wildland fires on record. The Oakland Firestorm of 1991, in fact,
reached the south wall of the adjacent Claremont Canyon. At that time LBNL Director
Charles Shank ordered all personnel to leave the LBNL site.

In particular, The Hazardous Waste Handling Facility site in Strawberry Canyon
is in a heavily wooded location, with pines and eucalyptus, grasses and scotch broom, all
flammable. Building 85 containsradioactive waste on the first floor and mixed solvents
and volatile organic compounds on the second floor. There are a number of storage
sheds for liquid and dry combustible compounds. How are these highly flammable and
environmentally detrimental structures to be protected from a fire like that of the 1991
Firestorm (2000 degrees, destroying concrete, “fireproof” safes, metals, etc.)?

SSC-11
cont.
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This is another oversight that has led incorrectly to a conclusion that no
significant impacts are likely. It is, in fact, not congruent that a sizable Federal
Emergency Management Agency grant has been proposed to rid the Canyons of trees
because of potential urban/wildland fires and is currently under NEPA review. Please
note p. 141 of the EA, “In 1994, UC LBNL published a Wildland Fire
Evacuation/Relocation Plan. The plan, which would apply to the Proposed Action, is
based on a wildland fire scenario that would require rapid mobilization of resources,
quick decision making and well-coordinated execution by emergency responders
during a wildland fire.” The footnote sends one to a website that is no longer operating.
Have the plans been abandoned? The 1994 plan was evidently motivated by the lack of
a plan in 1991. At a “Community Advisory Group” meeting in June, someone asked
about emergency plans. Evidently there were none!

In closing, for the above reasons and others not enumerated, SSC urges the
Office of Science to determine that an EIS is required for the Phase 2 Project in order
to be in compliance with NEPA.

Thank you for your attention given to these important matters.

Cordially,

Save Strawberry Canyon

Attachments:
#1. Letter from Garniss Curtis, Georgia Wright, and John R, Shively to Jeff Philliber,
LBNL, March 15, 2010, with attachments
#2. Letter from SSC to Russell Gould, Chairman Board of Regents, July 9, 2010, with
attachments
#8. Figure 1: From Alan Kropp & Assoc; Inc 2006A Geotechnical Investigation
Report: Animal Care Facility, and Figure 2: From Phase 2 Project EA, p. 20
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Atiachment ¥/

March 15, 2010

Jeff Philliber, UC-LBNL Environmental Planner
Lawrence Berkeley National Laboratory (LBNL)
One Cyclotron Road, MS 76-234A

Berkeley, CA 94720

cc:  Kim Abbott, Environmental Program Manager
Office of Science
Berkeley Site Office
1 Cyclotron Road MS 90-1023

re:  Draft Environmental Impact Report for Seismic Life Safety, Modemization, and
replacement of General Purpose Buidlings, Phase 2 Project, SCH# 2008122030

Dear Mr. Philliber and Ms® Abbott;

This is written in response to the invitation for public written commentary regarding the
subject project, as required by the California Environmental Quality Act (CEQA) fora
draft Environmental Impact Report (DEIR) and for all requirements of the National
Environmental Protection Act (NEPA). SSC-18
We hereby advise you of the hazards of the construction on the LBNL (Lab) site, as cont.
presently proposed in the subject DEIR. We also wish to emphasize the dangers to
people, structures and vulnerable research facilites that may in any way contain
hazardous materials, should this project be executed at the proposed LBNL site,

Regarding the geology of the site the observations cited in the DEIR concerning the
adequacy for construction are seriously deficient. Lacking are geological studies for the
General Purpose Laboratory (GPL) deep enough to provide any understanding of the
geology below approximately three meters. Furthermore the severe destruction to the Lab
infrastructure is predictable due to the mercurial geology and steepness of the Lab site.

Of primary concem should be the fact that an earthquake is now predicted to be imminent
on the Hayward Fault trace. That trace runs completely through the lower west side of the
Lab site. When the event occurs, it is predicted to destabilize the entire Lab site. CEQA
establishes significant relevant criteria for impacts. It asks if the impact of the proposed
project related to geology and soils would be considered significant. Certainly it would
expose people or structures to potential substantial adverse effects, including the risk of
loss, injury, or death involving:
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a) rupture of a known earthquake fault

b) strong seismic shaking

¢) seismic-related ground failure, including liquefaction
d) landslides

The attachments will describe the underlying geology of the LBNL site which should
convince you that;

1. No new buildings of any kind should be construsted on the present LBNL site.

2. A plan to relocate all the existing facilities to a safer location, preferably well
west of the known Hayward Fault trace should be instituted

3. The available UC Richmond Field Station site should be seriously considered.

Very fpuly yours,

MY/%

Gatniss Curtis, PhD, Professor Emeritus, Earth and Planetary Sciences, UCB
10 St. James Court
inda, CA 94563

- — SSC-18
! cont.
Gdorgia Wright, PhD,
105 Vicente Road
Berkeley, CA 94705

r ohnR. Shively, P.E.,
2 Van Cleave Way

Oakland, CA 94619

Attachments::
Transcript of Video with John Shively and Garniss Curtis
Map of LBNL and Caldera
Section of Caldera
., Gamiss Curtis
4 reports from B. ). Lennert (1979-1987)
Questions from the Appendices




Transcript of Video “The Fault: Quakes, Slides, & the Lawrence Berkeley Lab”

I'm Ignacio Chapela, Professor of Environmental Sciences at UCBerkeley. I'm on the
board of Save Strawberry Canyon and we've made a video for the university community,
the neighbors of Strawberry and Blackberry canyons, and the citizens of the Bay Area.
This concerns the danger from the buildings already on the hillside and from those
planned for it.

I am standing on the lower fire trail, south of Centennial Drive. Behind me the black box
you see is the new Molecular Foundry, 96,000 square feet.

UC and the National Lab want to construct 980,000 new square feet of buildings while
demolishing 320,000, thus adding 660,000 square feet to the lab campus. They want 500
new parking places and 860 new employees.

All of this is planned for Blackberry Canyon, directly above Hearst Avenue and its
houses and dorms, and in Strawberry Canyon, north and south of Centennial Drive, above
the stadium, Greek Theater and dorms.

This is extremely unstable land, and close to the Hayward Fault. This video will explain
OUr COnCerns.

I'm John Shively.In the early 70's I was the Principal Engineer at UC Berkeley Office of
Architects and Engineers.

In August of 1974, during a major drought, I received a call from Lawrence Berkeley Lab
advising that the steep hillsides were sliding in two separate areas near the Lawrence Hall
of Science, due to underground water. I called consulting civil engineer, Ben Lennert,
and we drove up to observe the slides.

The most active slide was on the steep hillside below Lawrence Hall of Science and
above the Lab Hilac accelerator building. It had broken a lab building, broken an internal
lab road, and cut the underground utilities . This slide was growing rapidly and
threatened the Lawrence Hall of Science.

The other slide was located on the steep hillside above the Lab corporation yard and just
below the steep portion of Centennial Drive. It was slower moving but had severed the
underground utilities that served the Hall of Science and threatened to take out
Centennial Drive above the corporation yard.

Ben's first idea was to drill hydraugers, which are horizontal wells, into the corporation
yard hillside, hoping to tap the aquifer and let gravity drain the water. He drilled several
hydraugers but failed to hit the aquifer. I then surmised that that much water had to be
coming from the much larger watershed located higher up in the expansive Grizzly Peak
area of Tilden Paik. I proposed drilling a conventional vertical well just at the south end
of the Space Science Lab. We drilled the well and hit the aquifer at about 150 feet down.

SSC-18
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\/ideo 2

When we commenced pumping, both slides stopped. We directed the water south into
Strawberry Creek. Some of it was intercepted for very welcome use in the drought-
parched UC Botanical Gardens.

I'm Gamiss Curtis, emeritus professor in the department of Earth and Planetary Sciences
at the University of California, Berkeley. Ina Letter I wrote to the regents, I emphasized
that there should be no buildings in Strawberry Canyon near the Stadium nor Blackberry
Canyon and these are the reasons why.

In working with Ben Lennert 25 or 30 years ago investigating landslides and also places
that new buildings could be made, I found geologic reasons that threaten these areas, The
geologic setting is this. Here is the active Hayward Fault. Here is the Wildcat Canyon
Fault and between them once 10 million years ago was a volcano. That volcano erupted
violently and made a big cavity in which this whole area collapsed to form a great void.

The outlines of the western margin of that void is here from the botanical garden going
northwards several miles and includes all of these buildings resting on material that
collapsed into the void we call a caldera.

In working with John Shively and Ben Lennert concerning the slides on Centennial and
this location which threatened these butldings to the west , we found we were in volcanic
rock fragments, volcanic rock, in clay matrix which was sliding as water moved it.

In this caldera filled with debris from the old cone, it left great cavities between large
blocks of andecite which collected water and that water was gradually seeping out and
causing these landslides, and unless they pumped that water out some way, we’d continue
to have slides in this caldera material,

A horizontal hole drilled did not relieve the water, but when a vertical hole was put down,
it bumped into one of these cavities filled with water and over the next 10 years 16 or 14
million gallons of water were pumped out. That’s a huge amount of water to pump out of
one place, but that was a function of the collapsed material making many cavities that
were not filled with ash and left vacancies for water.

The Hayward Fault, after passing close to Bowles Hall, goes right through the stadium
where it has offset the two sides of the stadium since its construction in 1923. The
interior pillars damaged some 30 years ago have only recently been reinforced with
concrete and reinforcing steel.

Behind Hearst Mining Bldg and a few feet to the east if the Lawson Adit, , that is a tunnel
going eastward to the Hayward Fault. In the tunnel are several exposures of the offset of
Strawberry Creek as determined from the contained rounded cobbles of Strawberry
Canyon origins. This indicates a displacement of more than 2000 feet north along the
Hayward Fault. East of the Hayward Fault are cretaceous sedimentary rocks older than 65
million years. These are dipping westward at 20 to 30 degrees.

SSC-18
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Video- 3

(Above Stern Hall)What we’re looking at here is sandstone, bedded sandstone, and you
can see the parting dipping off toward the Bay and two parting zones dipping off toward
the Bay on the outcrop of the sandstone and disappears up hill there and disappears under
the soil.

(drawing) This caldera is like a great big tub of mud with no rigidity to it at all and much
heavier than water, pressing against these cretaceous beds dipping westward.

The US Geological Survey has made extensive study of the Hayward Fault and found
that the return time on earthquakes going back to the time of Christ is about 130 years.
The last major quake was in 1868, 140 years ago. In short it’s overdue. The survey by
USGS says that there’s a 65% chance of a major quake, 6.5 to 7 magnitude, occurring in
the next 35 years. If an earthquake occurs when these beds have been soaked with winter
rain, the chances of a major landslide are great along the slippage planes of sandstone
dipping westward towards campus. Buildings in the lower parts of both Strawberry and B
Canyons would be buried if not destroyed. These buildings will move Keep in mind the
Loma Pricta quake of 1989 of magnitude 6.9 which from a distance of over 60 miles
destroyed a section of the Bay Bridge, a section of the overhead freeway in Oakland.
killing 63 people, and many houses on filled ground in the Marina of northern San
Francisco some 70 miles from the quake!

No major buildings should be built on the hills or canyons above the campus.

(Ignacio)There are alternatives to constructing more buildings above campus. These
alternatives are cheaper and certainly much safer and many are owned by the university.

I hope that the Regents and administrators of the university will consider the dangers to
students, faculty and neighbors of building on these fragile hill sites so close to the
Hayward Fault.

This video is being distributed in order to alert those at risk as well as those with the
responsibility for the safety of the campus and its neighbors,

SSC-18
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Garniss Curtis, Professor Emeritus, Earth and Planetary Sciences, UCB p.1

The soil profiles obtained by Lettis from shallow trenches around Building 25 revealed
expansive soils that soak up water during wet seasons and would be subject to sliding
during a major earthquake. (Lettis, Appendix Plates 2 & 3 attached here) The trenches
also revealed isolated blocks of andesite (volcanic stone) 10 and more feet in length and 4
feet in diameter.

Elsewhere in the Berkeley area are large pieces of andesite 10 feet in width and 30 feet
in thickness. These are all randomly oriented. All of these are in a matrix of clay-rich
sedments, sometimes horizontally bedded, often, though, in contorted beds, and some
piled on top of each other. For example, in a small quarry a few hundred feet north of
Lal.oma Avenue, these blocks show deformation from the differential pressure they were
under from deep burial. The Orinda Formation is named for outcrops near Orinda,
beautifully exposed on the east side of Caldecott Tunnel. The consultants’ reports label
almost any sandy and pebbly beds as Orinda Formation. There is no Orinda Formation in
the caldera. The formation is older than the volcano.

Lettis and Associates separate some units and identify formations which, on Grizzly
Peak Boulevard may easily be identified as the Orinda and Moraga Formations. Lettis
and Associates, however, identify any sandy beds exposed at the surface or in bore holes
as Moraga Formation. This sandy material is missing, however, in the Moraga Formation
found along the road to Redwood Canyon. The Moraga thrust fault at the base of the
Moraga andesite flows is well exposed there.

None of the reports done for this EIR contain a reputable geologic map of the LBNL

area. More investigation of areas outside the Lab site might have alerted the consultants
that the LBNL area is geologically different from any other area in the Berkeley Hills. It
is bounded on the east by the Wildcat Fault and on the west by an arcuate contact
between Upper Cretaceous Great Valley Sequence, well bedded shales and thin sandstone
beds, all of which dip westward at about thirty degrees. (See Transcript and its figures)
The boundary has been named the “Chicken Creek Fault”; it is probably not a fault as it
approximately makes an arc starting at the Wildcat Fault immediately south of the
Botanical Gardens and swinging around to meet the Wildcat Fault crossing Shasta Road
not far uphill from the Brzilian Room. We identify this contact as the margin of a caldera
which collapsed after a large eruption evacuated the magma chamber under the volcano.
In fact we think we have identified a large welded ash flow that poured out of this magma
champber to the west of the Hayward Fault. It has the same age (10 million years) and
mineral composition as a rhyolite tuff exposed in the center of Moraga volcanics along
Grizzly Peak Boulevard and at the southern end of the Moraga Formation at the type
locality.

The collapsed volcanic rocks that fell and slid into the caldera were subsequently buried
by sediments and volcanic ash. Many voids between the piles of blocks and andesite
collected ground water, recently tapped by wells drilled by Lennert and Shively. Lennert

SSC-18
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told me that over a period of ten years, 14 to 16 million gallons of water were pumped
out. (See Lennert Letter of 1987).

Curtis, p. 2

The US Geological Survey predicts a major earthquake of magnitude 6.7 or greater will
occur on the northern section of the Hayward Fault with a 62% probability before 2032.
The great earthquake of 1868 broke along the southern part and extended almost to the
campus of UC. The Hayward Fault runs along the west margin of LBNL so that there
will be severe ground-shaking in this area. Consider the damage caused to the Bay Bridge
and Cyprus Ramp from the Loma Prieto quake in 1989, whose epicenter was 50 miles
away. Should the northem Hayward Fault undergo a comparably large failure with an
epicenter, say, 7 miles from LBNL, the force would be 50 times that which struck the
Bridge and Ramp in 1989.

The sediments collected in the caldera are not suitable material upon which to build. A
major eaarthquake during a wet period could lead to landslides in caldera soft
sedimentary rocks and the collapse of the west wall of the caldera with its stratified
creetaceous shales dipping westwared toward dormitories and houses. Measurements
show that the Hayward Fault is creeping right laterally about 0.5 cm per year while the
east stde of the fault is rising 0.5 cm per year, becoming more unstable. Sooner of later
this cretacous wall will slide, taking with it most of LBNL. The imminent earthquake of
the Northern Hayward Fault might trigger it.

SSC-18
cont.
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LENNERT AND ASSOCIATES

SOILS ENGINEERS

3309 BROWNS VALLEY ROAD, NAPA, CALIFORNIA

707 - 25292713 : 94558

Job Number 789
27 August 1979

Mr. Gaetano P. Russo

Department of Facilities Management
University of California

2000 Carlton Street

Berkeley, CA 94720

Re: Hill Area Dewatering Program

Dear Mr. Russo:

This letter presents a brief status report on the program to date, and
confirms verbal directive received from the University in regard to the
on-going drilling program.

The present status of llorizontal Drain No. 789-A is outlined briefly as
follows:

The hole was taken to a horizontal depth of 2,102 feet. A profile
of the drain, with key information shown thereon, is presented on
an informal drawing cntitled "Horizontal Drain No. 789-A,' dated
19 August 1979, attached.

A fault was encountered at 1,056 feet, as predicted; a maximum-
scepage flow of 37 gpm was obtained from the fault. A basalt dike
was encountered at about 1,085 feet, not predicted; a maximum
seepage flow of 105 gpm was obtained at this point. The Moraga
syncline structure was encountered as predicted; a maximum-seepage
flow of 450 gpm was obtained upon first penetrating the massive
flow rock stratum as cncountered in Test Well No. 789-1. The
University Fault was encountercd at about 2,000 feet, as predicted;
a maximum-flow rate of something in the range of 1,000 gpm was
obtained at this point. The rock beyond the University fault was
a clastic sediment, in comparison to the basaltic and rhvolitic
flow rocks and tuffs encountered in the Moraga syncline; however,
the scdiment contained volcanic clasts and thus probably lies in
the lower Moraga tuffaceous sediments rather than in the Orinda
formation as predicted.

Sustained, essentially clear, water flow rates have varied from
about 15 to 150 gpm. The 15 gpm minimum rate has continucd for
months, probably coming from the fault and dike at about 1,050

to 1,100 feet. The 150 gpm rate was obscrved after 24 hours with
the hole at about 1,780 feet, where it first entered the massive

SSC-18
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Moraga flow rock stratum. The larger sustained flow rates, encoun-
tered at and beyond 1,780 feet, appear to have reduced due to plug-
ging of the drill hole as much or more than due to rapid drainage

of local "water pockets." Until the hole is cased full-length with
perforated pipe, no valid estimate can be made of the probable long-
term flow rate; but with present information it appears that the
final sustained flow rate will be substantial ‘if the hole is succuss-
fully cased to at. least 2,000 feet.

Open voids have been encountered at a number of locations, appar-
ently associated with faults; these voids strongly support our
initial concept of open faults resulting from tension in the blocks
between the Hayward and Wildcat faults. Some of these structures
were heavily water-bearing, as at 1,785 feet. At other locations,
the voids are apparently presently drained; all drill water and
cuttings for about 250 feet of hole were "absorbed" by such a
structure at one time during the drilling.

The 6-inch diameter casing was advanced with no insurmountable
problems, using the under-reamer bit and drill-jack technique. On
28 June a slide at about 190 feet began to "bind" the casing; as
the "bind" progressively worsened the casing could not be advanced
beyond 1,200 feet. The casing was later pulled back to 1,100 feet,
to relieve the "bind" and permit drilling through the casing; it

is now "locked solid" at 1,100 feet. The casing was perforated in
place in the 900 to 1,080 and 600 to 625 foot intervals. SSC-18

After completing the hole to 2,102 feet on 11 August, 4-inch per- cont.
forated casing was installed beginning on 13 August. The casing
advanced ''dead loose" and without problems until a depth of 1,636
feet was achieved on 16 August. At this point “solid rock™ was
encountered. Probing three times with the 4-inch casing and four
times with the 3 7/8-inch bit failed to recover the old hole. The
hold had been open for several weeks at this point, and traversed
four times with the drilling tools with no trouble. During the
period 13 August through 15 August a total of five earthquakes
occurred, ranging in Richter Magnitude from 2.0 to 3.3, with epi-
centers in the nearby Orinda area. There appears to be no reason-
able doubt that the hole was offset due to movement of a fault, or
large block of rock, during the period 12 through 15 August. As a
Tesult the hole must be re-drilled beyond the 1,636-foot depth if
work on the drain is to be continued.

Since there is no "under-reamer' bit available for 4-inch casing,
the hole cannot be advanced further with this casing in place; it
was thus removed during 22 to 24 August. A test was performed to
determine if 5-inch casing would pass the "bind” in the 6-inch
casing at 190 feet; the test showed some "binding," but it is
believed probable that the 5-inch casing can be run through the
6-inch casing. An alternate procedure is to re-drill the hole to
2,100 feet at 5 7/8-inch diameter, and again attempt to install
4-inch casing.
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In conclusion, the hole has been taken 100 feet bevond original target
length, and the predicted geologic structure and scepage water conditions
were encountered. Our original geologic and engineering concepts, as
expressed in our report dated 17 December 1978, have been proven beyond
any reasonable doubt.

The tremendous problems which we have encountered in installing the
drain have arisen solely from difficulties in drilling and installing
casing, and from instability of the rock structure in which the drain
is being installed. The drilling and casing problems have been solved
by devising a new technique, consisting essentially of driltling an
oversize hole with an expanding bit, and jacking the casing into the
hole directly behind the bit. In addition, the torque of the drilling
cquipment was more than doubled to provide sufficient power to overcome
friction on the drill rods. The problems of ground instability, such
as the slide at 190 feet and the fault offset at 1,636 feet, are beyond

contrel, and pose a very serious hazard of total failure which cannot
be assessed.

The water level in Test Well No. 789-1 has been periodically observed,

to assess the effects of the horizontal drain on thc ground water in

the synclinal structure south of the University fault. The average flow
rate in the well Shively No. 1 has been observed to monitor the deep
ground water conditions in the geologic block north of the University
fault. The results are shown graphically on an informal drawing entitled SSC-18
"Deep Well Data,” dated 6 August 1979, attached. Referring to the draw-

ing, the following major aspects of the data are commented upon briefly: cont.

The initial, steeply dropping portion of the curve for the test
well represents the drainage of drilling fluid. The intercept

with the flat portion of the curve is at the "spillover" elevation
of the synclinal major basalt flow rock stratum in the ridge. The
flatter portion of the curve appears to be the normal "drainage
curve” for the syncline for this season and time of year. The rate
of fall stabilized at 0.9 inches per day from 14 June to 28 July,
and the water surface then began to rise slightly. On 1 August the
water surface began to decline again, at a stable rate of about

1.4 inches per day.

The major basalt flow rock body was first penctrated by the hori-
zontal drain on 28 July, with an initial flow rate of 450 gpm, drop-
ping to 150 gpm after one day and 87 gpm after two days. On 31 July
the hole was found to be "plugged,' and has not been "clear" since;
the flow rate was 70 gpm prior to beginning drilling. The indicated
medium-term flow rate without plugging is about 60 gpm; deducting

15 gpm for the structure at 1,100 feet, a flow rate from the basalt
stratum of about 45 gpm is indicated.

The well Shively No. 1 shows a graddally increasing flow rate from
about 11 1/2 gpm on 1 March, with a steeper rise beginning about
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1 May and a very steep rise beginning about } August. This flow
rate curve is much different from that observed last year; see
our report dated 17 Decembrer 1978 for the curve for last year.
During the past two weeks the curve has "taken off," with a flow
rate of 27.4 gpm on 27 August; this is unprecedented, startling,
and indicates a massive rise in the ground water level during
this period. The recent very rapid rise in flow rate could be
related to the unusual seismic activity in this area, mentioned
previously.

The curve for the test well indicates that either the horizontal drain
produced. no appreciable effect on the well, or that the water supply
is so large that the effect is very small; while there can be no defi-
nite decision made with present data, we believe the second choice to
be more probable. Only if the horizontal drain can be cased to 2,000
feet, and the results observed for several weeks or months, will we
know for sure whether or not the drain is dewatering the structure
tapped by the well.

The curve for Shively No. 1 indicates a massive rise in ground water
level; since the well taps a major, widespread acquifer structure, it
is reasonable to assume that this rise is occurring generally in the
block north of the liniversity fault, if not in the entire hill area.
The horizontal drain should have no perceptible effect on the well, SSC-18
since it did not encounter a major acquifer north of the fault, as
. - e . cont.

far as we could detemmine during drilling. It is reasonable to assume
that the rise in ground water north of the University fault, as indi-
cated by the well, will possibly produce a major slide in this area in
the near future. The purpose of the contemplated second major hori-

zontal drain is to dewater this structure and prevent such a slide
problem.

At this time we believe that the best way to proceed further with
Horizontal Drain No. 789-A is to employ 5-inch diameter casing and an
under-reamer bit, redrilling and casing the hole as necessary. A

guess of the additional cost of this procedure is around $30,000, with
no guarantee at all of the accuracy of this figure. The greatest
hazard of failure of this procedure appears to lie in the 5-inch casing
"binding" in the 6-inch casing at 190 feet, or the 5-inch casing being
"locked" by another fault movement,

An alternate procedure is to re-drill the hole to 2,100 feet at 5 7/8-
inch diameter, and again attempt to install 4-inch casing. This method
is deemed somewhat less likely of success, due to our inability to

drill an over-size hole for the casing if the original hole is "lost."
Further, a fault movement which "locked" the casing would end all further
effective operation. The additional cost of this procedure is guessed

at $15,000, with no assurance at all of the accuracy of this figure.
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If the 5-inch casing is employed, and reaches some reasonably deep
penetration, it may be feasible to run 4-inch casing through the 5-inch
casing and thus complete the drain. Since we already have the 4-inch
casing, the extra cost of this procedure would be nominal.

It is hereby confirmed that this office has been directed by the
University to employ the procedure using the 5-inch casing. We have
thus, on this date, placed orders for the 5-inch under-reamer bit and
S-inch casing on behalf of the University. The drilling crew is now
on "home leave," and is to return on 5 September; if all material and
equipment is then on site, work will resume on this date. The pro-
cedure using the 4-inch casing will be employed as a last resort, if
for some reason the 5-inch casing cannot be advanced to the 2,000-foot
depth.

It is necessary that a decision be made this week regarding the second
major horizontal drain. If this is not done, any later decision to
install this drain will entail a delay in starting of at least two
months. A rough budget and schedule, with no guarantee of accuracy,
will be prepared for the second horizontal drain if you decide to pro-
ceed therewith immediately after completion or final failure of the
first drain.

SSC-18
The severe problems, and great time and cost over-runs, experienced to cont
datg in this project lie solely in the difficulties of pioneering new )
£ 1 pro) 1e solely es P 4
drilling and casing procedures, and in the instability of the rock
structures in which we are operating; while we have dealt with these
problems, very effectively we helieve, they are not within our control.
We thus give no guarantees of cost, time, or success, as we did not at
the start of this work. The writer has continued with this project,
at great personal and financial cost, solely because there is no appar-
ent alternative forslope stabilization in the upper Campus area, and
the potential for a large slide appears so -ominous that we dare not
stop short of success or proven ultimate failure. Should you feel that
the University has a more effective alternate to. solution of the hill
area stability problems, this office will be most happy to pass the
baton to another runner,

Beginning in July, accounting and cost control was assumed by the
University. Thus, while we continue to check and approve invoices for
payment, we have ceased computing financial status statements.

jel
Attachments

¢ Mr. Forrest E. Tregea
Mr. Richard M. Koch
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Job Numbér 789-A
28 May 1980

Mr. Gaetano P. Russo

Department of Facilities Management
University of California

2000 Carlton Street

Berkeley, CA 94720

Re: Slide at Centennial Drive Overpass
Progress Report

Dear Mr. Russo:

On 13 May 1980 the diversion pipe to carry water from Shively No. 1
to the storm drain inlet at the overpass on Centennial Drive was
essentially completed, and the well flow was admitted to the pipe.
The system commences with a 2-inch diameter Schedule 40 PVYC line
from the pre-existing 2-inch diameter line in the Fire Trail to
Test Well No. 789-1, laid in a trench. A riser was installed at
the test well to permit flow from this well to be put into the sys-
tem if it is develgped; a gate valve was installed just beyond the
riser to permit pumping water from the test well to the fire system
storage tank at Shively No. 1. From about 50 feet west of the test
well the line consists of 2-inch diameter Wesflex Gold Label 80 psi
polyethylene pipe, laid on the ground surface to the storm drain
inlet; the surface line is anchored to #4 rebar stakes and trees
with galvanized iron wire. Risers to admit air were installed in
the polyethylene line at about 200-foot intervals, to reduce flow
velocities and prevent undesirable hydraulic phenomena. The line
is functioning well, and as expected, with nco indications of unde-
sirable hydraulic effects. The flow enters Mather Grove at the out-
let of the culvert, about 100 feet below the overpass. Engineering
design and field layout was provided by this office, and materials
were purchased by this office for the University; installation was
performed by University forces. Still to be accomplished is bury-
ing the pipe in the fire trail at the power-line tower, installation
of a valve box over the gate valve at the test well, and some stak-
ing out and tieing at various points along the line; this is to be
accomplished by University forces as soon as time permits.

With completion of the above work, any contribution of flow from
Shively No. 1 to worsening ground water conditions in the Hill Area
has been totally eliminated. The Campus is thus now no longer
potentially contributing to development of dangerous ground water

conditions in the Campus or LBL areas by reason of disposal of the
flow from the well.

SSC-18
cont.
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On 28 May 1980 a plan, brief specifications and bid form, for
regrading and repaving the slide area in Centennial Drive just
below the overpass, were hand-delivered to the University. The
work consists of removing the existing surfacing in the slide area
and regrading and compacting the existing aggregate base subgrade,
placing new aggregate base to new line-and-grade, and repaving the
area; the guard rail is to be removed and re-installed on the south
side of the road, and a new asphalt concrete curb is to be placed
on this side. A new compound vertical curve, with 0.5 foot "hump,®
is being constructed in the slide area, similar- to past major
regrading, to reduce the frequency of major regrading as the past
slow creep-slide movement continues. 1If acceptable bids are
received next week, it is hoped that the work can be completed in
no more than two weeks; this will permit re-opening the road around
16 June 1980.

The past, and recent, slide movements have grossly distorted the
embankment below the overpass structure; maximum lateral deflection
is in the range of 3 feet. In addition, small slope movements have
reduced the roadway area width by up to several feet. With these
conditions, the downhill lane can be restored to near-previous
geometry, and considering the overall road design and condition, is
deemed marginally tolerable; the uphill lane is much too narrow,
and must be widened by installation of a retaining wall. This wall

will be designed, and then bid, as soon as completion of the area SSC-18
regrading permits the required geometry to be accurately defined;
in the interim, barricades must be placed along the shoulder of the cont.

uphill lane and the traffic speed limit reduced in this lane. By

performing the regrading prior to constructing the retaining wall,
we will be able to reopen the road to traffic some 6 weeks earlier
than would be the case if the retaining wall were built first.

On Plate I, attached, we have plotted the vertical slide deflection
at the center of the overpass abuttment wall versus date; rainfall
data supplied by LBL is also shown. Referring to the plate, it is
seen that the accelerated slide movement commenced in February, some
10 days after the beginning of a period of heavy and continuous rain-
fall. The water from Shively No. 1 was being ejected into the can-
yon above the overpass at this time, and had been since last year.
It is seen that the slide movement temporarily ceased some 12 days
after the rainfall ended; it then resumed some 6 days after another
day of heavy rain. Slide movement then ceased again some 9 days
after the flow from Shively No. 1 was removed from the canyon, and
has not resumed to this date. As described in previous corre-
spondence, water in the canyon has been entering the ground at the
New Fault, some 200 yeards northwesterly of the overpass; we believe
that this water has been the key cause of the recent accelerated
slide movements. We also believe that the water from Shively No. 1
entering the fault contributed to this causation, and was a sub-
stantial cause of the movement continuing until 15 May. At this
time it appears that with installation of the pipe to divert the

S ——
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flow from Shively No. 1 stability conditions for the slide body

have been restored to those pertaining in past years; we would thus
infer that the past slow creep, at a vertical rate of about 3 inches
per year at the overpass abuttment wall, will continue as before,
slower in the summer and more rapid during the rainy season. However,
it must be recognized that we have experienced three wet winters in

a row; many signs indicate that the stress-field between the Hayward
and Wildcat faults is periodically changing the deep aguifer condi-
tions, and ground water conditions are now very severe by recent his-
torical standards; there is thus the obvious possibility of an
increase in slide creep-rate, or a major slide movement, at any time.

In consideration of the above information, you are advised that in
performing the subject remedial work you are taking a calculated
risk; if more rapid slide creep movement resumes, or if a major
slide occurs, you will lose the value of the new work. Excepting
for removing the flow from Shively No. 1 from the canyon, we have
not taken any measures to improve stability conditions for the slide
body; thus the previous slide conditions, perhaps worsened by the
past three wet winters and recent tectonic phenomena, still pertain.
The goal of the present work is simply to restore the road to usable
geometry; mitigation of the slide conditions is far beyond the
present budgetary limits.

In past years the overpass structure has been progressively tilted SSC-18
to the east by creep-movement of a fairly large slide body occupy- cont
ing the canyon northerly of the structure; the distortion became so .
severe two years ago that structural failure appeared imminent, and
this office installed steel reinforcing members to prevent sudden
collapse. During drilling Horizontal Drain No. 789~A last year, the
New Fault was encountered at 1,050 feet, and produced a large flow
of water; this flow has continued, now at the rate of about 7 gpm,
coming mainly from the New Fault. Referring to our hill area
Geologic Map (revised 11/26/79), it is seen that this fault must
supply (or drain) most of the deep ground water which activates

the slide body. Shortly after the fault was tapped by Horizontal
Drain No. 789-A last year, movement of the overpass structure ceased,
and has not resumed during this past rainy season; contrary to the
experience of past years, there has been absolutely no movement of
the structure since last fall. We thus tentatively conclude that
the drainage provided by No. 789-A has stabilized the slide body,
and the structure is now comparatively safe, with the past serious
threat of structural collapse eliminated. Barring a major change

in deep aquifer conditions resulting from the stress field between
the Hayward and Wildcat faults, it is our opinion that the overpass
structure is no longer in hazard.

As described in our letter dated 13 April 1980, the present slide
is a local embankment failure of the fill placed to form the road-
way below the overpass. It has been creeping since it was first

constructed, necessitating major regrading twice in about the past
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10 years. We have no reason to believe that stability conditions
are any more favorable now than they were in past years, and they
may be considerably worse. It is noted that flow from Hydrauger
No. 2 abruptly ceased when the slide moved overtly in February;
this is strongly suggestive that the drain may have failed, thus
causing the slide, or that the slide may have sheared off the
drain. We intend to rod-out the drain, to check it, as part of
the present program, if funds permit. A major attempt to stabilize
the slide would involve, at the least, drilling several 1,000t-foot
horizontal drains into the slide area, in an attempt to provide
deep and area-wide dewatering of the area around the £fill embank-
ment; this would entail expenditure of at least $100,000. A modest
attempt to improve stability conditions would be 1mp1ementatlon of
‘our previous recommendation of placing a culvert in the canyon
above the overpass and across the New Fault, to keep runoff from
rain water from entering the fault; this measure would be appro-
priate under the present program if funds are available. An
assuredly successful stabilization program, involving removing the
£ill embankment and underlying weak s0ils, and replacement with a
stable embankment section, would involve a major incursion into
Mather Grove and an expenditure of at least $500,000.

We have been attempting to clean Test Well No. 789-1, by blowing

with air and use of commercial detergent, with little success to SSC-18
date. The space between the drilled hole and casing appears to be
solidly packed with silt and c¢lay, and rock fragments, originating cont.

from the tuffaceous rocks overlying the andesite rock aquifer at
the 300~ to 390-foot depth. We shall continue this attempt for
another week, using both detergent and foam. If we succeed in
cleaning the well, we will test-pump it to see if it taps a suffi-
ciently extensive aquifer system to warrant permanent pumping. We
cannot evaluate the potential yield of the well unless and until
it can be cleaned. If we do not succeed in cleaning the well, we
will abandon the attempt to pump it, but will retain the well as

a piezometer to monitor the water level in the syncline. In the
meantime the water level in the well continues to rebound to the
240-foot level between periods of blowing, a somewhat disturbing
level but not apparently excessively dangerous. If the water
level resumes the past pattern of rising at 3 or 4 inches per day,

and reaches the 200-foot level, more drastic measures may be war-
ranted.

In the past two years deep ground water levels, as evidenced by the
flow rate from Shively No. l, have peaked about the first part of
June, in mid-July and again in September-October, with each peak
successively higher; we do not yet know if Horizontal Drain No.
789-~-A, or the Test Well No. 789-1, will also show this pattern. At
this time there is substantial reason to believe that this pattern i
will be repeated, with even higher levels possibly occurring due to i
the past three wet winters and on-going stress conditions between
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the Hayward and Wildcat faults. If this situation does repeat this
v year, there will be a condition of increased hazard of a major
slide occurring at any of several locations during these periods of
more severe ground water conditions. With accumulation of more

data this year, we will be in a better position to evaluate this SSC-18
sitvation. Thus the present program of observations of ground
water flow rates and embankment deflections, now being handled by cont.

University personnel, should be continued.

R.CJE. No. 9232

jel
Attachment

cc: Mr, Richard M. Koch
Mr. Forest C. Timbexrman
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Job Number 789-A
10 September 1980

Mr. Gaetano P. Russo

Department of Facilities Management
University of California

2000 Carlton Street

Berkeley, CA 94720

Re: Hill Area Stabilization Program
Dear Mr., Russo:

This letter presents a brief final status report for the
dewatering and slide repair measures recently implemented by
this office. Reference is made to letters from this office
dated 26 June, 28 May, and 30 April 1980. .

Recent measurements by University personnel have shown
that the slide at the overpass on Centennial Drive is
still moving, at a rate much higher than has been
experienced in the past at this time of year. Ground
water conditions in that area appear to be unusually
severe, probably due to the past three wet winters and/
or to stress conditions associated with the Hayward

and Wildcat faults. Recent "rodding" of the old hori-
zontal drains at the overpass (Hydraugers Nos. 1 and 2)
has revealed that Hydrauger No. 2 is ruptured at 138
feet; this is on the projected surface of recent slide
movement. Flow from this drain ceased abruptly when
the slide showed a large movement last February. The
water previously outletted by the drain is thus now
"backing up” behind the slide, worsening stability
conditions. It thus appears probable that the slide
will move again sufficiently to necessitate closing
Centennial Drive, either during the deep ground-water
high in September-October or during the next winter
rainy season. The only apparent remedial measures with
a reasonable chance of success are long hydrauger drains
drilled from Chicken Canyon or major regrading of the
£ill embankment, as described in- previous reports; any
such measures would entail the expenditure of a large
sum of money. Replacing Hydrauger No. 2 might be help-
ful, but we feel that overall this would be inadeguate
to bring stability conditions back to the previous
marginal level if we experience another wet winter.

SSC-18
cont.
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The proposed retaining walls at the overpass slide have
not been constructed. It is our understanding that you
wish to hold this work in abeyance until the stability
of the embankment is determined by further observations
of the creep or slide movements.

The proposed culvert across the fault northerly of the
overpass structure has not been installed. This culvert
would prevent rain runoff from entering the fault, and
would thus improve stability conditions at the ovérpass
during the rainy season; the cost of this installation
would be minor. We recommend that this culvert be )
installed prior to the forthcoming winter rains, if you
wish to attempt .to preserve the fill embankment at the
overpass, - ;

The attempts to develop Test Well No. 789-1 for pumping
were unsuccessful. It appears doubtful that this well
will yield sufficient flow to warrant pumping. If you
wish to attempt dewatering with a well in this area, a
new well located much closer to the University fault
appears to offer the most probability of success. Due
to the difficulty in assuring intercepting a major
aquifer with a vertical well, we do not feel that the’
chances of success with this procedure warrant the cost,
excepting only in a critical situation.

Horizontal Drain No. 789-A has apparently dewatered the
slide body above the overpass gufficiently such that .
since the flow from the fault at 1,050 feet was developed
the overpass structure has ceased to be deflected by the
slide. It thus appears that, barring a change in the
fault-permeability conditions, the overpass structure is
no longer in hazard due to this slide movement..

It is our opinion that Centennial Drive in the area of
the LBL Corporation Yard remains in hazard of slide move-
ment due to high ground water levels and continuing
changes in area fault-permeability conditions. The same
is true of the Lawrence Hall of Science fill embankment,
which is over-steep at about 1.35 to 1 slope, and lies
in a very large Pleistocene slide body; this f£fill
embankment is also considered to be potentially unstable
during a major earthguake. Past measurements by
University personnel indicate continuing.slow creep of
both embankments, ceasing in the dry season and increas-
ing during winter seasons with heavy rainfall.

SSC-18
cont.
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Since you have no present expectation cf drilling any
more major horizontal drains, we are returning the.
under-reamer bits, which were developed for Horizontal
Drain No. 789-A, to the suppliexr. These bits have
been held, with the supplier's permission, pending
further drilling.

It is our understanding that the program of dewatering and
slide repair has now been terminated. - The activities of this SSC-18
office in connection with this program are thus ended with cont.
issuance of this letter. Should you wish to retain the samples
obtained in the past drilling programs, please so notify this
office and we will deliver them to you.

Respectfuldy mitted,

B . Lénnert Tjgiﬁiifi
Jjel j

cc: Mr. Richard M. Koch
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30 June 1987

Mr. Gene B. Cross o

Assistant Vice Chancellor .
Department of Facilities Management
2000 Carlton Street # 7
Berkeley, CA 94720

Dear Mr. Cross:

On 26 June 1987 Mr. John Delucchi of DeLucchi Well and Pump Co.
called me on the telephone and described apparent conditions

at the dewatering well southerly of the Space Sciences Building,
which I installed in 1975, which indicated that there may be a
votential for failure and loss of the well; he called me because
he knew that I had installed the well and he did not know that

I had retired. This letter is being written because I have been
advised by Counsel that if an engineer has knowledge of a hazardous
condition and fails to inform someone at hazard, even though he
has no connection with them, he may be liable under the legal
doctrine of "failure to inform”. This letter is addressed $0 you
because I have been told that you are head of the appropriate
department and I do not know of any other suitable person; ty
this letter I hereby inform you, and the Campus, in accordance
with the presumed "obligation" described above.

The information which I recieved from the driller, and which 1
remember from the past, is presented very briefly on the following
two pages; I give no assurance as to the correctness or completeness
of this information; the evaluations and judgements are given to
fulfill my presumed "duty", and the same reservations apply.

It is the judgement of the undersigned that failure to continue
pumping this well will result in appreciably increased hazard
of embankment failure involving Centennial Drive and nearby
downslope buildings; in the event of a major earthquake failure
of this hill-slope area is virtually certain, with resulting
life~hazard to those present in the area.

A reply %o this letter is neither expected nor desired.

Very tr

Eox

ennert
R7 C. E. No. 9222

Copy to: Dave Wenner
Gene Metz
Dick Koch ;"

3309 BrowNs VALLEY ROAD = Napra. Catirornia 94558 = (707128202772

SSC-18
cont.
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EISTORY AND CONDITIONS

The well was completed in April 1975. See our report for

Jdob Number 734 dated 25 April 1975, The drilled depth was
475 feet; the casing length was 397 feet; the pump was set

to 390 feet. The pump was a 10 hp Gordon hung on 3 inch pipe.
The initial water level was at a depth of 172 feet from TOC,

The well was pumped continuously, and the ground water surface
reached the bottom electrode level after a period of months.

The well then held the groundwater surface between the electrodes.
As far as we know the well has been pumped continuously since
excepting for breakdowns and pump replacement.

The well was installed to lower the groundwater in the ridge

area above the Lawrence Hall of Science and the LBL corporation
yard, in response to previous and potential slide movements as

well as "creep" in Centennial Drive and the Lawrence Hall of
Science fill area. See our report for Job Kumber 789 dated

26 November 1979, As best I can recall the well lowered the
groundwater surface from a depth of about 175 feet to 350 feet, and
then produced between 10 and 20 acre feet per year.

DRILLERS REPORT

The Writers understanding of the gist of the Drillers report is
as follows:

A new pump was installed sonething less than one year ago.

Everything was the same as when the pump was replaced around
three years previously.

This month, when a new pump was installed, the casing appeared
to be "grossly distorted" such that the string "hung up" at
cne point until it then passed and "bumpiness" was felt over

a considerable depth. Much scale from the casing was found

in and on the pump and pipe, indicative of probable stress in
the casing; fine rock fragments (sand sizes) were also
recovered. All this is new since last year.

The Driller is concerned that the above may indicate impending
failure of the casing and loss of the well,

The Driller believes that drilling and casing a new well
may be difficult and slow.

The Writer does not gaurantee any of the above; you should deal
directly with the Driller.

SSC-18
cont.
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EVALUATION AND WARNING

If the casing has deformed during the past year, since the casing
is in bedrock the bedrock is presumeably deforming. The only
apparent probable causes for this are tectonic deformation
between the Hayward and Wildcat faults, greatly accellerated

duz to an impending major earthquake, and/or an extremely large
developing landslide.

If the well is no longer pumped the groundwater surface will
presuneably rise some 175 feet; this could pose a major threat
to hillside stability and to existing buildings thereon, as well
as to Centennial Drive; in the event of a major earthquake the

result could be an order of magnitude increase in hazard to life
and property.

In the Writers judgement drilling and casing a new well could
take weeks. The new well must be some distance from the existing
well to limit interaction during drilling; if located too far
from the existing well and/or incorrectly, the new well could

"miss" the higher permeability "target" and not suitably replace SSC-18
the o0ld well., cont

The situation appears to be serious. At the least the existing
well should be subjected to inspection by television camera and
a "gyroscopic rabbit" to evaluate the condition of the well; if
a potential for failure of the well is indicated a new well should

be drilled and cased as soon as possible and/or other equal or
mere effective measures taken.

Apparently the well pumping rate and groundwater surface level
have not been checked since the Writer resigned from this work
in 1979. These should be checked in correllation with the above,
and any indicated changes made in pump size, etc.

It is not certain at this time that the well is in danger, but
the evidence does warrant the investigation described above;
since installing a new well will be quite costly, it is not
reasonable to do so unless the need is established. If the
monitoring program maintained by the writer prior to 1979 had
been continued, you would probably now know what has caused (or
is causing) the observed phenomena; it appears that reinstating
that program at this time is strongly indicated by the recently
obtained data, as well as by the current concensus that a major
earthquake is immanent in the Campus area.




Questions from the Appendices
Where are the specific reports, in January in draft form, mentioned in 4.5 p. 187

Where is Alan Kropp 2009, mentioned in the Wm Lettis report on Bldg 25 but not
included?

Alan Kropp 2007 (Bldg 85) advised tiebacks and drilled piers to strengthen Building 85.
These would simply increase the number already there, drilled into claystone and
siltstone, not bedrock. The consultants wam, moreover, of landslides in this area,
especially seismically-induced. They found stlumps and instability within mixed landslide
deposits. See especially the charts on page 26 (2006A) where the stability is analyzed and
fails under certain conditions.

The hazards to be mitigated,

4.5-19 “The proposed project would not expose people or structures to potential
substantial adverse effects, including the risk of loss, injury, or death involving
landslides.” Rather than suggest mitigation measures, the report promises more specific
investigations, The trenches were too shallow to show anything save the presence of large
volcanic rocks in a clay matrix, the sign of the caldera.

4.5-p. 24 Expansive soil. 2006 EIR determined soil was not expansive save in southem
part of LBNL site, which includes Bldg. 85/85/A. Alan Kropp 2006A (for Bldg 86,
between 83 and 85 and for 85) shows Atterberg Limits far exceeding those of non-
expansive material.

Atterberg Limits were not cited for Bldg. 25 area. What are they?

Without consideration of the caldera and the past evidence of its instability, (the
landslides of 1974 and the later problems of dewatering the hill during small seismic
events: Lennert September 1980), these consulting reports and the mitigation suggestions
are dangerously inadequte.

SSC-18
cont.
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SAVE STRAWBERRY CANYON

P.0O. BOX 1234
BERKELEY, CALIFORNIA 94701

Save Strawberry Canyon is a citizens’ group that seeks lo preserve and protect the watershed lands and cultural landscape of Strawberry Canyon. Save
Strawberry Canyon was formed out of the urgent need to take action in response to the threat of intrusive, inappropriate development on the Canyon
Iands.

Strawberry Canyon, opposite the Golden Gate, is a unique link to the East Bay Regronal Park District lands and, by its streams and views, lo San
Francisco Bay. The Canyon iiself with its streamside vegetation, oak-bay woodlands, grasslands, and surrounding siopes, is a rich repository of
wildlife directly adjacent to the dense urban populations of the UC Berkeley Campus and the cities of Berkeley and Oakland.

Save Strawberry Canyon seeks to inform the public about the impacts of proposed developments, to encourage location of such developments to more
suttable sites, and to promole better public access to the beautifil Canyon with its wildlife and scenic resources. Mission Statement

July 9, 2010
Russell Gould, Chairman Leslie Tang Schilling, Chair
Board of Regents Committee on Grounds and Buildings
University of California Board of Regents
% Oflice of the Secretary and Chief of Staff ~ University of California
111 Franklin Street, 12t Floor %OfTice of the Secretary and Chief of Staff
Qakland, California 94607 111 Franklin Street, 12t Floor
Anne Shaw(@ucop.edu Qakland, California 94607

FAX: (510) 987-9224

Re: GB4 Certification of Environmental Impact Report (EIR) and Approval of Design of the Seismic
Life Safety Modernization and Replacement of General Purpose Laboratory Building, Phase 2
(Setsmic Phase 2) Project, Lawrence Berkeley National Laboratory (LBNL)

Dear Mr. Gould, Ms. Schilling, and Members of the Board of Regents:

Save Strawberry Canyon (SSC) urges the Board of Regents not to certify the Environmental
Impact Report (EIR) for LBNL's proposed Seismic Phase 2 Project. The EIR fails to consider fully
the impacts to the natural enviroenment, the risks to the health and safety of the community, and the
use of resources without degradation and unintended consequences.

SSC, a non-profit corporation representing some 300 members, remains concerned that
LBNL’s Long Range Development Plan (LRDP) to build an alternative and sustainable energy
research campus on the hillsides above the University of California Campus may have significant
detrimental effects upon the environment. While it is laudable that the Seismic Phase 2 Project
proposes to replace unused and unsafe buildings, both the LRDP and the Seismic Phase 2 Project
overlook the obvious fact that there are other safer, underutilized industrial locations upon which to
develop, such as the Richmend Field Station. The once-in-a-lifetime monies committed to the Seismic
Phase 2 Project, whether from the American Recovery and Investment Act (ARA), that is public
investment, from diminishing University resources, and/or from the financial support of private
corporations, all, merit wise-use expenditure to create the most productive opportunity for research.

We are concerned by the EIR’s continuing lack of acknowledgement and consideration of the
cumulative impacts. Past LBNL projects as well as the ongoing and projected future University
projects within the hill area are of serious consequence. The effects include soil, water and air

SSC-18
cont.



contamination, traffic congestion, damage to aesthetic and natural values, and strain on scarce fire
and disaster services.

In particular, the Regents must know of the growing concern over the question of the stability
of the hillsides and the insufficient information for review. Accordingly, SSC makes the following
comments:

1) The FEIR is missing the AKA 2009 and 2010 geotechnical reports. These were promised in
the DEIR and in the Lab’s responses to comments on the DEIR appended to the FEIR (pp. 5-259
and 5-265 among others). These were not provided during the CEQA reiew process. Such
geotechnical reports are essential for assessing the Project.

2) The missing Figures 1 & 2 in the FEIR, provided in the “Notice of Errata” when asked for, are
not new but include a map showing the two landslides beneath the Hazardous Waste Handling
Facility (Buildings 85 and 85A) and a section of the hill under the General Purpose Laboratory
(Building 25) in the Old Town area showing unstable Moraga volcanics over Orinda formation.

3) Responses in the DEIR “Master Responses” to the video “The Fault: Quakes, Slides, & the
Lawrence Berkeley Lab,” letters, and comments, indicate either a willful misunderstanding or
misreading of a sketch section of the caldera. Geotechnical reports submitted with the LRDP and
with EIRs for individual Lab buildings reveal all of the features that geologists associate with
such a caldera: lobate deposits of andesite and blocks of basalt, both volcanic rocks; inclusions of
other volcanics; mudstones and bedded water-tables, reservoirs of water at different levels rather
than consistent aquifers, that filled up the magma chamber. !

4) Welded tuff {ash) defines the edge of the caldera that has been identified with precision before
it became overgrown or built upon. The part of the caldera east of the Wildcat Fault lies to the
south in Sibley Volcanic Park, separated from the LBNL caldera by 4 miles in 10 million years.
(See the Hayward fault two-foot offset of the two halves of Memorial Stadiums over a mere 90
years.)

! Dunn and Goodman, Oct, 1984. “Hill Area Dewatering and Stabilization Studies”

“This synclinal structure is locally complicated by faulting and the presence of remnants of the
volcanic vents through which the Moraga rocks were extruded. Rocks of the campus hil] area
represent part of a vent complex that has been truncated and displaced along the Wildcat fault and
lack the well-developed synclinal structure of the rocks east of the Wildcat fault. The remainder of the
vent complex is located several miles to the southeast in Robert Sibley Volcanic Regional Preserve
(formerly Round Top Regional Park). The upper campus hill area represents a portion of this
complex, juxtaposed between Hayward, Wildcat and Strawberry Canyon faults, with complex
internal structure resulting from the superposition of uplift and folding on the volcanic vents and
associated volcanic and sedimentary rocks.”

SSC-18
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5) How will LBNL stabilize the Hazardous Waste Handling Facility (85 and 85A), so dangerous
that it cannot be moved or disturbed during retrofitting? By drilling piers “under the overhang”
(that is, outside the building) to “stop the landslide”! Some of the twenty-one “40’ to 50'piers” are
evidently intended to reach beyond the perched water tables that range from 11’ to 40’ below
surface. But what do the engineers expect to find under all this mudflow and water? Imagine
trying to anchor Jello with toothpicks on a tilted plate. (These mitigating measures are described
in the Environmental Assessment for DOE, June 28, 2010.)

6) Buildings 85 and 85A are located in the East Canyon, at the other end of the site from the fire
station. Flammable brush surrounds the site. No plan to safeguard these buildings and their
dangerous contents has been reviewed. Is the plan simply to evacuate the site at the smell of
smoke? Do any fire crews aside from the one at the Lab know which buildings need to be
safeguarded, wetted down, or quickly emptied of their contents? The area is subject to wildfires.

7) The costs of dewatering the hill and repairing slopes, roads, and buildings (20 slides in 12
years—1964-1976, now up to slide no. 40, according to the map published in the EA) indicate
that the site is the most expensive and dangerous place to build. Orinda Formation as described
in all the borings is composed of claystone and siltstone, which are different forms of mudstone.
“Mudstones give rise to many problems in civil engineering because they are weak and shrink or
swell on being dried or wetted. Muds are very reactive to physical disturbances of differential
loadings, and they slump or flow easily when subjected to stress.” (The Ozford Companion fo the
Earth, 2000, p. 715.) Buildings, as stated in at least one geo-tech report, destabilize these
mudstones, so misleadingly labeled “bedrock.”

8) The caldera, loaded with buildings, presses against the cretaceous shale and sandstone above
the dormitories, private residences and campus properties below. A dip-and-strike measurement
taken by Emeritus Professor Garniss Curtis on June 6, 2010 above Bowles Hall indicated a
westward dip of around 40 degrees. This is in the hill area topped by some of the newer Lab
buildings, a hill which has slid in the recent past and has had to be reinforced with a web of
concrete. Buildings on the LBNL site endanger not only Lab personnel but also those below in the event of
the expected earthquake.

9) Planners are undecided about the placement of the GPL. As the composition of LBNL
grounds varies every few feet, a new set of reports will be necessary if the building is differently
sited.

SSC appreciates the recommendation to the Regents that action not be taken to give final
approval of the General Purpose Laboratory (GPL) site at Building 25, pending completion of the
National Environmental Policy Act (NEPA) review. SSC expects that the inadequacies of the EIR
will be answered in an Environmental Impact Statement (EIS) with a presentation of serious
alternative site analysis.

It is too soon to certify the EIR or to proceed with any aspect of the Seismic Phase 2 Project
given the many unresolved concerns, including the question of harmful impacts of contaminated
water flow during demolition and construction. SSC has recently sought the engagement of the State
and Regional Water Quality Control Boards to pose the possibility that LBNL may have acted
prematurely by requesting demolition and construction permits. (Please see enclosed letter, SSC to
San Francisco Regional Water Quality Control Board, July 2, 2010)
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SSC believes that the Regents will benefit if they pause to request further environmental
review for the proposed Seismic Phase 2 Project. In the fall of 2008 the Regents decertified LBNL's
proposed Helios Energy Research Facility (Helios) due to discussions initiated by the public
regarding the stability of LBNL's proposed hillside site in Strawberry Canyon. (Please see the three
enclosed letters.)

Thank you for your serious attention given to these matters.

Sincerely,

X
-—

Georgig Wright, for SSC-18
Save Strawberry Canyon cont

Encl:

1. Letter, SSC to San Francisco Bay Regional Water Quality Control Board, July 2, 2010

2. Letter, Garniss Curtis to Anne Shaw (Regents), May 11, 2008

8. Transcribed from original, letter, A. Paul Alivisatos to Professor Emeritus Curtis, May 5, 2020
4. Letter, Garniss Curtis to Director Alivisatos, June 12, 2010, including 2 figures

Cc:
Mark G. Yudof, President, University of California
Paul Alivisatos, Director, LBNL




Atachment ¥
SAVE STRAWBERRY CANYON

P.O. BOX 1234
BERKELEY, CALIFORNIA 94701

Save Strawberry Canyon is a citivens' group that seehs to preserve and protect the waiershed lands and cultural landscape of Strawberry Canyon. Save Strawberry
Canyon was formed out of the urgent need do take action in response to the threat of inrusive, inappropriate development on the Canyon lands. ‘

Strawberry Canyon, opposite the Golden Gate, is o unigue link to the East Bay Regional Park District lands and, by its streams and views, o San Francisco Bay.
The Canyon itself with its streamside vegetation, oak-bay woodlands, grasslands, and surrounding slopes, is a rich repository of wildlife directly adjacent to the
dense urban populations of the UC Berkeley Campus and the cities of Berheley and Oakland.

Save Strawberry Canyon sceks to mform the public about the impacts of proposed developments, to encourage location of suck developments to more sustable sites,
and to premote better public access to the beautiful Canyon with its wildlefe and scenic resources, Mission Statement
July 2, 2010
Bruce Wolfe, Executive Officer
San Francisco Bay Regional Water Quality Control Board
1515 Clay Street, Suite 1400
Oakland, California 94612

Re: Request for Risk Assessment vis-3-vis Section X State Water Board Order No.
2009-0009-DWQ for Lawrence Berkeley National Laboratory (LBNL) Seismic Phase
II Project, Construction General Permit (CGP) issued May 183, 2010

Dear Dr. Wolfe:

Per a letter received from Dorothy Rice, Executive Director, State Water
Resources Control Board, dated June 8, 2010, Save Strawberry Canyon understands
that in accordance with Section X State Water Board Order No. 2009-0009-DWQ), a
recent CGP granted to LBNL for the Seismic Phase 11 Project may be rescinded if the
San Francisco Bay Water Board deems it appropriate to evaluate issuance of an
individual storm water construction/demolition permit. It is our request that the San
Francisco Bay Water Board initiate such an assessment for the Seismic Phase 11
Project. We request, too, that your agency review Notices of Intent (NOI) for all LBNL
projects going forward,

Matters of water quality, contamination, quantity, and release would seem to be
of particular consequence at LBNL. It has only recently been recognized that the 200-
acre site adjacent to the Hayward Fault is encircled by a collapsed caldera within which
there may be a deeply embedded residue of accumulated radioactive waste, volatile
organic compounds and chemical solvents. In fact, it should be noted by your agency
that in 1998 the Environmental Protection Agency determined that LBNL was eligible
for listing on the National Superfund Priorities List, due to detection of tritium in the
air, soil, groundwater, and surface water. In 2001 LBNL was administratively removed
from the eligibility list without comment.

At this time, in light of the unique geological nature of the LBNL site and in
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Page 2, Save Strawberry Canyon to San Francisco Bay Water Board, LBNL, Seismic Phase I1 Project, July 2, 2010

light of LBNL's long-term association with the research of the Cold War years, we
urge the San Francisco Bay Water Board to exercise the authority given it by Section
X State Water Board Order No. 2009-0009-DWQ. It must be presumed that the entire
LBNL site may pose a significant risk to the water quality of local, state, and national
resources.

Thank you for your attention given to this request.

Sincerely,

[%ngmm’mﬁ \Tm .

Lesley Emmington Jones, for
Save Strawberry Canyon

Ce:

Dorothy Rice, Executive Director, State Water Resources Control Board
Bruce Fujimoto, State Water Resources Control Board
Shin-Roei Lee, San Francisco Bay Water Board

Cherry Seward, San Francisco Bay Water Board

John Muller, Chair, San Francisco Bay Water Board

Carole Schemmerling, Strawberry Creek Watershed Council
Barbara Boxer, U.S. Senator

Diane Feinstein, U.S. Senator

Barbara Lee, Congresswoman, U.S. Congress

Keith Carson, Alameda County Supervisor

Kim Abbott, Department of Energy/LBNL

Gary S. Hartman, DOE ORO NEPA

Paul Alivisatos, Director, LBNL

Mark G. Yudof, President, University of California

Phil Stevens, Urban Creeks Council
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Alfachment X2, _
On Sun, May 11, 2008 at 2:10 PM, Gamiss Curtis

<geurtis@berkeley.edu> wrote:

To: anne.shaw@ucop.edu

From: Garniss Curtis <gcurtis@berkeley.edu>

Subject: regarding certification of final environmental impact reports for the
proposed computational research and theory facility and the helios energy
resource facility and project approvals.

Cc:

Bcc:

Attachments:

As the request for my geologic opinion on the advisabilty of constructing large buildings
in the lower part of Strawberry Canyon and in the next canyon to the north known as
Blackberry Canyon came to me on May 4th, | have to be brief and rely on my memory. |
shall first say as strongly as | can "absolutely do not construct any buildings in those two
canyons", then | shall go into the reason based on the work | did as consultant to Mr.
Ben Lennart 25 to 35 years ago who was contracted by the University to investigate a
number of sites for possible constructions or for stopping landsldes that were
threatening buildings.

First, the geologic setting of the two areas: The active Hayward Fault goes across the
mouths of both canyons. Further east, the Wildcat Canyon fault parallels the Hayward
Fault behind the Botanical Gardens and northward joins the Hayward near the town of
San Pablo. Southward the Wildcat Canyon fault can be easily traced to Sibley Park and
beyond. A few small epicenters lie along this fault near its junction with the Hayward,

but it does not seem to be active elsewhere to the south. However, in the past the the SSC-18
area between the two streams and the two faults. which includes the whole of the
Lawrence Laboratory complex lay four miles to the south next to Sibley Park. The cont.

volcanic rocks in both areas have potassium-argon dates of approximately 10 million
years, and the rhyolite found in both of them is the same rhyolite. The volcanic rocks
underlying most of the Lawrence Lab complex fill an old crater, a collapse caldera. The
old volcano that once rose above these rocks collapsed after the expulsion of a very
large amount of rhyolite ash, now largely removed by erosion. The volcanic rocks broke
up as the collapse occurred and many show crushing and deformation and are mixed with
large amounts of ash and volcanic fragmental debris. This material should never have
been built on as it is so clay-rich and unconsoidated. The western rim of this caldera is
easily traced trom its arcuate shape which is cut off by the Wildcat Canyon Fault just
south of the Botanical Gardens near the upper part of Strawberry Creek. It swings

- around very close to the old Cyclotron and continues north to join the Wildcat Canyon
Fault in Wildcat Canyon not far from the Merry-go-Round in Tilden Park. The boundary
rocks to the west are sandstones and shales thought to be of Cretaceous age, that is,
they are older than 65 million years. Exposures of these sandstones and shales are good
below Bldg 50 down to Bowles Hall, and they dip westward at angles of 20 to 25
degrees, about which more later. The Hayward Fault passes very close to the rear of
Bowles Hall after going through the Stadium where it has caused major deformation of
the support pillars and offset of the two sides of the stadium since its construction in
1927.

Behind Hearst Mining Bldg and a few feet to the east, is the Lawson Adit which is a
tunnel going eastward. Begun in the 1920’ or earlier, it was completed in 1938 wheniit
reached the Hayward Fault. Professor George Louderback told me (Personal comm.)




that it was not ordinary fault gouge that he found in the Hayward Fault zone but a
pecular mixture of serpentine and metamorphic rocks that also appear on the surface
and underlie Stern Hall and part of Foothill Student Housing. Founders Rock near the
corner of Hearst and Gayley Road is in this melange. Also in the tunnel are several
exposures of the offset of Strawberry Creek as determined from the contained rounded
cobbles of Strawherry Canyon origin . Thus this indicates a displacemeent of more than
600 feet north along the Hayward Fault.

Still further north along the Hayward all the way to San Pablo huge amounts of the
melange similar to that in the Lawson Adit have been squeezed out of the Hayward
Fault and are gradually sliding down the slope below the fauit Much of this melange has
reached the bottom of the hill back of El Cerrito. Along the Arlington many houses built
on this melange are sliding and have caused a great number of legal problems. Within
the fault itself no movement can be detected in these deposits, some of which are more
than 100 feet thick. Thus we believe that movement and expulsion of this melange
takes place during major earthquakes on the Hayward Fault.

A great deal of research has been done recently on the Hayward Fault by the USGS at
Menlo Park which was reported in a talk on the last Thursday of this past April. They
have established a return time of major quakes of 6.5-7 magnitude on the Hayward Fault
of 130 years. The last major quake along the northern part of the Hayward Fault was
140 years ago, so we are over-due. They estimate that there is approximately a 65
percent chance a major quake will occur in the next 30 years.

Lennart was able to get survey notes from East Bay Municipal Utility District for the San
Pablo Dam water tunnel to El Cerrito which crosses the Hayward Fault and shows that
the right lateral horizontal movement of approximately one centimeter per year is
matched by uplift of the east side of the fault of approximatelly one centimenter per
year also. So, with the evidence of the horizontal displacement of the old Strawberry
Creek of 600 feet horizontally along Galey Road, the Cretaceous sedimentary rocks east
of the Hayward Fault there have also risen 600 feet . Building 50(?) sits on these
Cretaceous strata which, as mentioned dip westward 20-25 degrees. If an earthquake
occurs when these beds are soaked with winter rains the chance of a major landslide are
great along the slippage planes of shale dipping westward. Minor slides have already
occurred in these beds behind Bowles Hall. Indeed, the Foothill Student Housing was
planned to be built there until | called attention to the landslide. A major landslide would
probably destroy all the buildings on both sides of Galey Road from the Stadium to the
buildings on both sides of Hearst Avenue and would probably reach Dow Library,
destroying everthing in its path to that point and possibly beyond. Buildings in the lower
parts of both Strawberry and Blackberry Canyons would be buried if not destroyed.

Major landslides of the type | have described here are not rare along the Hayward Fault
as was shown to us during our study of the Hayward fault at the base of the hill behind
the Clark Kerr Campus. We discovered that most of that campus was underlain by a
large landslide that had originated in Claremont Canyon, and was gradually moved
northward along the Hayward Fault. Trenches and drill holes showed this landslide to be
up to 30 feet thick. It extends westward to and possibly beyond Piedmont Ave.
Further south is a huge landslide that underfies most of the campus of Mills College and
extends westward another quarter mile Still further south are more large slides that
have originated in canyons and steep slopes east of the Hayward Fault. As the hills rise
and become unstable, earthquakes cause them to break loose and slide. Very few large

SSC-18
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slides have occurred on the eastern slopes of the Berkeley Hills, hence fhe relationship to
earthquakes of major land slides close to the Hayward Fault along the western slopes of
the Berkeley Hills. Normal erosion rounds off unstable areas on the eastern slope of the
Berkeley Hills before they break loose and slide.

Most of the buildings of the Lawrence Lab. are on the unstable ground filling the old
caldera. particularly the Bevatron and associated buildings. As the Cretaceous beds
immediately west of these buildings have been eroded away there is nothing to keep
these soft caldera-filled beds from sliding. The buildings on them will certainly move a
few feet in a major earthquake if not hundreds of feet. Keep in mind the Loma Prieta
quake of 1989 of magnitude 6.9 which from a distance of over 60 miles destroyed a
section of the Bay Bridge, a section of the overhead freeway in Oakland killing 63 peopie,
and many houses on filled ground in the Marina of northen San Francisco some 70 miles
from the quake!

No! Major buildings of any kind should not be constructed in either of these canyons
bordering this huge block of unstable rock.

Profesor Emeritus Gamiss H. Curtis
Dept. Earth and Planetary Science
Univ. Calif, Berkeley, CA

Gamiss H. Curtis
Berkeley Geochronology Center

E-Mail: geurtis@uclink.berkeley.edu
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May 5, 2010 (transcribed from original)
Dear Professor Emeritus Curtis:

Thank you for your letter dated April 11, 2010, advising us of the USGS predictions
related to the Hayward fault. We appreciate your expressed concerns, and, as we
discussed at our meeting with you on March 31, 2010, the Lab has devoted considerable
effort to study the local geology in relation to human safety and construction, The risks
posed by future seismic events are significant for all residents and organizations in the
East Bay, and we should work together to prepare for such an event.

It is also important to assess risks on the basis of evidence. In our meeting, you
acknowledged that your caldera hypothesis does not match the full range of evidence that
is now available. I hope that you have given more thought to the matter and have
reconsidered in light of the new data presented to you. In the interest of presenting the SSC-18
full case to the public, I invite you to attend our next Community Advisory Group cont.
meeting on July 8, present your current thinking and hear more of the research presented
by our geologists. This will afford interested members of the public an opportunity to
hear a full spectrum of views on the matter.

As you know, the Berkeley Lab has been a fixture of the East Bay for over 80 years with
an auspicious history. As the current Director I am acutely aware of the need for
responsible stewardship on behalf of the neighborhood residents, the larger East Bay
community, and the nation.

Thank you again, for taking the time to meet with me and others at Berkeley Lab. I look
forward to continuing our dialogue and hope that you will join us on July 8.

Sincerely, A. Paul Alivisatos
Director




/Wnchmni )}‘1.’ -

10 St. James Court
Orinda, CA 94563
Junel2, 2010

Paul Alivisatos, Director

Lawrence Berkeley National Laboratory
One Cyclotron Road

Berkeley, CA 94720

Re: Your letter of May 5, 2010
Dear Director Alivisatos:

I have not changed my mind about the validity of LBNL’s location on a collapse-caldera.
The evidence I presented to all of you at our meeting showing an arcuate line extending
from the Wildcat Fault south of the Botanical Gardens around the cyclotron and
following closely Shasta Rd to its intersection with Grizzly Peak Blvd and beyond to its
intersection again with the Wildcat Fault 150 yards north of Shasta Rd has been called
the Chicken Creek Fault and Cyclotron Fault in reports done for LBNL. Neither of the
two reports show the continuation of this fault to intersections with the Wildcat Fault,

which should have been done.
To clarify my evidence for a collapse-caldera, I have made a tracing of the caldera and SSC-18
the Wildcat Fault and have shown the age of 10 to 12 million years for all the exposed cont.

rocks in the caldera in pink. Outside of its margin the Cretaceous rocks belonging to the
Great Valley Sequence of 65 to 138 million years have been colored green. Once, of
course, the 10 to 12 million year old rocks of mid-Miocene age covered all the
Cretaceous rocks surrounding the caldera but have been eroded away. The caldera rocks
dropped down far enough in the caldera so were not completely eroded away.

Not discussed in any report but exposed in the ridge west of the Wildcat Fault and inside
the caldera are flat-lying layered welded tuff beds 50 feet and more in thickness
composed of thyo-dacite. These once were much thicker and covered a wide area. It was
the expulsion of this welded tuff that caused the collapse of the caldera. The source
conduit is oval-shaped and shown in red and now covered with houses so it is difficult to
see, but its mineral and chemical composition are identical with the welded tuff.

The source of the Moraga volcanics and the caldera was in Sibley Park. Tectonic

deformation has turned these beds up to the vertical, allowing erosion to remove most of
the Moraga volcanic source and all of the other half of the caldera.

Sincerely, g W X / /,0(/(——\:

Garniss Curtis, Professor Emeritus UCB, Earth and Planetary Sciences
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| TIREC'D JuL 2 9 2
C Committee to Minimize Toxic Waste j LETTER #CMTW

DOE,/SLSII/DEA
COMMENTS#10£5

Kim Abbott, NEPA DPocument Manager
Department of Energy, Berkeley Site Office
One Cyclotron Road, MS 90-1023
Berkeley, CA 94720
July 26, 2010

Ret Comments on the Braft Environmental Assessment (DEA) for a
project titled: The Lawrence Berkeley National Laboratory (LBNL)
Seismie Life-Safety, Modernization and Replacement of General CMTW-1
Purpose Buildings, Phase 2B.

Bear Mr. Abbott,

Landslides at LBNL have created havoe at the site sinee the incegtion
of the University of Galifornia Radiation Laboratory (U¢ Rad Lab

in the 1940s. Attachment 1. "Chronology of the Campus Hill Area
Development and Slope Instability Through 1984" is espeeially note-
worthy, since it shows how major slides started cceurring immediately
after and as a result of construction on the hill.,

The Department of Energy (DOE) has not fulfilled its obligation
under the Natlonal Environmental Policy Act (NEPA)} to adequately
deseribe, analyze and consider the natural and man-made hazards

at each of the sites of the proposed Seismic Life-8afety Phase 2B
project { the Project ), Indeed, the 43,000 square foot General
Purpose Laboratery (GPL) huilding is proposed to be constructed in
the 0ld Town/Strawberry Canyon Landslide Area on top of the most CMTW-2
contaminated seils and groundwater contamination plumes extending
under the entire B25/GPL site. In the East Ganyon, B85 Gomplex,

the lab's Hazardous Waste Handling, Storage and Treatment Facility
is undermined by the East Canyon Slide and the yet unknown, un-
determined impacts/influences and transport paths of the milliens
of gallons of perched éroundwater along the Wildcat Fault}

And in the Blackberry Canyon B55 and 351 sites are impacted by

the Blackberry Canyon slide, radieactive and chemieal centamination
in soil and groundwater and the influences of springs, earthquake
faults and the North Fork of Strawberry Creek.

In an article "Geologist reveals nature's plan in Berkeley hill walk"
(Hills Publication/Berkeley Veice February 24, 1994) retired
geologist Hal Wollenberg states:s "One plant engineer said this is

the last place to build a natienal laboratory," about the unstable CMTW-3
ground (Attachment 2.) And yet, the projects continue with deficient

analysis fueled by the seemingly unendi t ayer funded ARRA iest
(Attgohment 3A &yE} L2 98, Jaxpayer tunde e

l/84



ATTRUMpMENT 1.
Chro nology of the Campus Hill Area Development and Slope Instability Through

1984

Early 1900's Development of the campus hill area begins
1949 . Numerous slides occur as a result of Bevatron (Building 51) construction (Ist
recorded stability problems) :
1950's LBL significantly increases construction, massive cuts and fills undertaken to
g create flat pads for roads and buildings |
1962 . - Small slope fajlures occur in the slopes behind Building 46, at site of Building
i 77, and reactivation of old slide uphill and east of Building 17
1962 Hydraugers installed to stabilize cut slope at northeast comer of Building 77
. site
1963 ' Additional hydraugers installed behind slope north of Building 77 to
stabilize old slide area ‘
1963 Centennial Drive constructed . . : '
. 1967 - 1969 Slope instability continues at cut and fill behind Building 77, slope repairs
' ' and installation of hydraugers
1967 i atural between Building 76 and 79

1969 ) Wet winter, much Jarger and more damagin g slides occur including major
: failure of slope between LBL Corporation Yard and Centennial Drive which
is repaired with buttress fill and subdrainage -

1968-69 Serious slide occurs at the Centennial Drive overpass eastern abutment, road
_ partially closed, hydraugers installed
1970 Slide occurred adjacent to Building 71 southeast parking lot, hydraugers
. ingtalled ;
1973 . >  Building 46 bisected by 2 very large slide, major repairs required including
. dewatering; slide continues to move in wet seasons
. 1975 " Slide at compacted fill south of Building 77

1978 Slide at compacted fill south of Building 72 )

1975 > Major hill area dewatering program undertaken, Shively Well No. 1 drilled
(still continuously putnped) '

1978 * Centennial Drive overpass deforms further, steel bracing added

1979 Large scale dewatering of the hill attempted, second well drilled, two long -

: nearly horizontal hydrauger drains installed into hill from Poultry

Husbandry site- .

1980's u mall slumps an flows occurred throughout hill area

1982 Earth movement at Centennial Drive overpass causes road closure, temporary
repairs . '

1983 More movement at Centennial Drive overpass, road closed, major butiress fill

: repair required '
1984 _ Centennial Drive reopened

Source: Complied from information contained in the Hill Area Dewatering and Stabilization Studies
(Converse Consultants, 1984). '

In addition to the information above, by 1987 LBNL had mapped some

30 landslides within the lab's Strawberry and Blackberry Canyons, and
by 2008 the number of slides was up to 40, including LBNL's East Canyon
landslide area.

Regarding Building 46 slide (see above), notes from a site visit by
Robert Dunn and Professor Richard Goodman (October 18, 1976) state:.

Building 46 was "first founded on what was thought to be solid basalt-
actually was LARGE BLOCKS." See also attached figure of the collapsed

caldera (after Garn.’_l.ss Curtis, Professor Emeritus) at LBNL.

2./84
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Berkeley

htls Pulbicaszi">
By Julle Freesions

Nearly 100 employees turned out *

at Lawrence Berkeley Laboratory
at lunch time recently to hear a
retired geologist provide an expla-
nation of the history of Land forma-
tions in the hills above Berkeley.
“Speaking with a megiphone and
leading the group up steep hills to
see firsthand what earthquakes and
volcanos did to the terrain, Hal
Wollenberg communicated his en-
thusiasm during the more than one-
“hoiir ‘al fresco lecture.

" Describing rocks which areover
70 million years old, Wolienberg
said, “We have a juxtaposition of

* terrains, some might call it geo-
logical chaos.” He showed the
group “younger” Orinda rocks and
-much older ones, but pomled out
50 million years was missing in
between.

Although the Orinda rocks may
sound like anmcient history,
Wollenberg described how the
rocks, which have relatively low
permeability affect current condi-
tions. When ground water moves
through the hills, the Orinda rocks
block the flow and exacerbate land-
slides.

“One plant engineer said this is

_the last place to build a national
laboratory,” he said with a laugh
about the unstable ground.
- Wollenberg said the Orinda for-
‘mation was probably deposited
seven to eight million years ago,

~made up of stream deposits, sand-
stoné and landslide deposits which
formed the hills.

Later. volcagic rock capped the
ndges and valleys.

"+ ‘Leading the group fo a hillside

x 'be]nnd building 46, Wollenberg

r'lmced thie liistory of a tunnel ‘dug

iRt the hillside, explaining ithad

“oficé been used to provide Berke-
41ey with & water system, but moke ¥
eeenily'was'ihe 'gite"of drilling to-
‘S¥éteét identify the tock fomauons
_in’the hill. .
He pointed to a sPot where a
1973 landslide “sundered” build-

h|II walk

Leb.zq, /994

ing 46 and threatened other build-
ings. Emergency procedures were
started to put in drains toreduce the
level of water in the hills and pre-
vent future slides.
“After the rain, 300,000 cubic

years of materials were removed, |

composted and returned to the

dom?Woﬂcnberg 'said, pointing |

out it isnow thickly vegetated with
Scotch broom.

Besides being fueled by the ac-
cumulation 'of water, Wollenberg
said laiidslides also occur where
volcanoes have deposited mateiial
which undergoes a sort of baking
action, creating a softer clay layer.
“Jt becomes a slide plane,” he ex-
plained. ;

During the walk, employees who
dida’¢ know cach other compared
notes on recent layoffs and on the
work their units were doing, but all
seemed fascinated with the geo-
logical lecture.

“Working here is like being in
school,” said Peter Fraser, a quality
engineer at LBL. “You drive down

the road and sce things but don’t |

usually have anyone to ask. Here,
there are experts everywhere. Why
not us¢ them?”

Standing at the highest point of
the fab, the group did just that,
peppering Wollenberg and several

other geologists on the walk with |

questions about different colored
rocks. .

Wollenberg pointed the Orinda
formation, which he said is espe-
cially beautiful near the Caldecott
tunnel. Above that is the Moraga

“‘ro¢ks, "which he’described as

“highlyfrictured, a typical mud
flow, more common and much more
dangerous than the hard, intact
lava flow,

iOtll?Ml 1

&Nﬂlmﬁis‘:pjdmsed toJead another
awalk;n‘ihe to describe more
ﬁtié’i’hil‘eiiucb ‘as faulting and
explam the role they play in the
_current llfe of LBL. —

Z/8Y

g &Elgilmmngmudﬂows,he said, .
J“I‘heyftﬂ’v& the’fanhcst and wipe .

'ﬁbér?ges;nd geologist Pat
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Lawrence Berkeley Lah Gains Federal Funds
$18 Million

by Christine Chen
Contributing Writer

Lawrence Rerkeley National Labo-

LAB: Funding May Help

ratory will receive $115 million as part Money the lab will receive from the Create z ew Jobs
of President Barack Obama’s Ameri- ) economic stimulus biti FROM FRONT
can wnrdeﬁ and wnmnqnmg.monﬁ Act, B : = . " 6o 1
a3 announced by Secretary uf Energy H 3 potentially fund 50 to 60 new employ
5 and “.Muum, director of the lab Steven .m. v_.o._nﬂ»m the money will '| ees to do technical work on the laser
. Chu last week. H i . | system.

/ The mEmSw comes from a_ portion m fund include Because the high-energy laser system
N of the $787 billion act Obama signed in g - Construction for the Advanced produces a large eleciric field, it can be
< February aimed to move research for- . built at a smaller seale than normal-sized

ward at major science institutions, while Light Source synchrotron accelerators while producing the same
creating new jobs at the same time. amount of energy, said Wim Leemans,

“Most of these projects (being fund-
ed by the act) have to do with infra-

structure upgrades, and a number of - Completion of the Berkeley Lab Scientists, there wasn't enough fanding

those Esw been approved, but im_.sw«.a Laser Accelerator available to build it until recently.

not received any of the money yet,” said “We were afraid we would lose our

Jeff Miller, a spokesperson for the lab. SOUACE/LAWRENCE BERNELEY HATIOHAL LABGRATORY leadership in this area, and now were
Among the projects that will be fund- back in the position 50 we can maintain

ed is the construction of a lab and office the lead,” Leemans said. “They toid us

building for the Advanced Light Sourre  maintenance for the synchrotron,  which is to create jobe_so it provides that we would have gotien meney sbout

synchrotron, a soft X-ray light source
used by scientists to learn more about

atomic structure. year, said Roger Falcone, director of the rocess, which will make the re- .

About $14.3 millior will go toward  the synchrotron and a UC. Berkeley u«s.wr happen sooner” Eﬁéuﬂ.&m SE%%»MW«H
constructing sbuilding nexttothesyn-  professorof physics. The lab will need Another proposed project at the BM__ ouwﬂﬁ itive with the rest
chrotron as well as toward the ongoing o hire about three dozen extra con- lab is the Berkeley Lab Laser Accel~ Mm&mg S be competitive °
project of demolishing the Bevatron,  struction workers, he said, erator, which scientists anticipate will world” i
an older particle accelerator, to make “This will accelerate the completion  receive $19 million. The money could
room for new science buildings. of the project and fulfill the other half

Another $1.5 million will g0 toward

- Demolition of the Bevatron

which is an open facility used by two
thousand scientists and industries per

of the requirement of stimulus funding,

additional work for the construction
field,” Falcone said. “It will accelerate

jﬁu

>> LAB: PAGE 2

director of the project. He said while
the project received high ratings among

two years from now, but they would have
to spread the project out more years




Again, DOE has failed to follow NEPA regulations regarding
communicating with the public the most important information
pertaining to the LBNL site, including, but not limited to

the eritical significance of the CURTIS CALDERA, inside which

LBNL bulldings are located, including all the components of

this Project, on the unconsolidated melange of volecanic fragmental
debris left behind when the caldera collapsed. (Attachment A& B

In fact LBNL is located in the northwestern crater (Curtis Caldera)
of the 8ibley Volcanic Cluster, connected to the Sibley Veleanic
Regional Preserve of the East Bay Regional Park District.

Infermation provided by the Sibley Volcanic Preserve states the
followings " 10 million {ears ago volcanic eruptions began near
what is now Round Top Volecano in Sibley Park. The magma may have
risen through a fractured zone now known as "Wildcat Fault".

Two volecanic centers developed heres a larger voleano rose to the
west; a smaller cone (Round Top Velcano) formed on the eastern
flank of the larger. The two eruptive centers were separated by the
Wildeat Fault, a bramh of the large Hayward Fault System.

9 million seven hundred thousand years ago a violent eruption blew
the 1id off the larger volcano. Rhyolite ash spread over 3 counties.
Ash deposits have been traced many miles to the east and south - and
ean be found today 40 miles north at Sears Point. Following this
great eruption, the voleano collapsed to form a crater or "caldera®
2 miles long and a mile wide. The Lawrence Berkeley Laboratery is
now located on the deeply eroded remains of this volcanic caldera.®

The Sibley Volcanic Preserve's informational brochure further statess
“How many volcanos? Round Top is the obvious one. There are smaller
ones outside the Preserve to the north and southeast. Another, of
rhyodacitic composition (rather like the ash from Mount St. Helens),
underlies the Lawrence Berkeley Laboratory and Little Grizzly Peak
in Tilden Regional Park. About 9.8 million years ago it was erupting
beside Round Top. Subsequently it was shifted about 3.5 miles north-

west by movement along Wildeat FPault. That makes a total of 4 volcanos."”

(Attachment 5, 2 pages).

The proposed Project does not assure, as required by NEPA, “safe,
healthful surroundings®, due to the UNMITIGABLE nature of the site
itself. Elevated Life-Safety Risks will continue at the lab as long

as LBNL operates at the current site on the unconsolidated soils of
the collapsed caldera, The DEA projects a false sense of security/
safety as it lgnores the fact that seismic upgrading of buildings

does not remedy the instability of the site. Indeed, CONDITIONS OF THE
LAND ARE THE DOMINANT HAZARD FEATURES, NOT BUILDINGS ALONE!

6-/44
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Figure above shows an unknown mixture of mud, perched water and boulders,
for which LBNL has yet to do a comprehensive hydrogeclogical study of its
composition. Also missing is the mapping of LBNL's hydrostratigraphie
units (HSUs), which would show the hydraulic connection between various
permeable layers of the HSUs sedimentary sequences,
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ATHRCHMENT  H B.

(5 pAoES)

Statement of Garniss H. Curtis, Professor Emeritus
Department of Earth and Planetary Science, U.C. Berkeley

On Sun, May 11, 2008 at 2:10 PM, Gamiss Curtis <gcurtis@berkeley.edu>
wrote:

To: anne.shaw@ucop.edu

From: Gamiss Curtis <gcurtis@berkeley.edu>

Subject: regarding certification of final environmental impact reports for the
proposed computational research and theory facility and the Helios energy
resource facility and project approvals. [Please note that several typographical
enrors and misspellings have been corrected in the following text.]

'As the request for my geologic opinion on the advisability of constructing large
buildings in the lower part of Strawberry Canyon and in the next canyon to the
north known as Blackbemry Canyon came to me on May 4th, | have to be brief
and rely on my memory. | shall first say as strongly as | can "absolutely do not
construct any buildings in those two canyons", then | shall go into the reason
based on the work | did as consultant to Mr. Ben Lennart 25 to 35 years ago,
who was contracted by the University to investigate a number of sites for
possible constructions or for stopping landslides that were threatening buildings.

First, the geologic setting of the two areas: The active Hayward Fault goes
across the mouths of both canyons. Further east, the Wildcat Canyon fault
parallels the Hayward Fault behind the Botanical Gardens and northward joins
the Hayward near the town of San Pablo. Southward the Wildcat Canyon fauit
can be easily traced to Sibley Park and beyond. A few small epicenters lie along
this fault near its junction with the Hayward, but it does not seem to be active
elsewhere to the south. However, in the past, the area between the two streams
and the two fauits (which includes the whole of the Lawrence Laboratory
complex) lay four miles to the south next to Sibley Park. The volcanic rocks in
both areas have potassium-argon dates of approximately 10 million years, and
the rhyolite found in both of them is the same rhyolite. The volcanic rocks
underlying most of the Lawrence Lab complex fill an old crater, a collapse
caldera. The old volcano that once rose above these rocks collapsed after the
expuision of a very large amount of rhyolite ash, now largely removed by erosion.
The volcanic rocks broke up as the collapse occurred and many show crushing
and deformation and are mixed with large amounts of ash and volcanic
fragmental debris. This material shou!d never have been built on as it is so ciay-
rich and unconsolidated. The westem rim of this caldera is easily traced from its
arcuate shape which is cut off by the Wildcat Canyon Fault just south of the
Botanical Gardens near the upper part of Strawberry Creek. It swings around
very close to the old Cyclotron and continues north to join the Wildcat Canyon
Fault in Wildcat Canyon not far from the Merry-go-Round in Tilden Park. The
boundary rocks to the west are sandstones and shales thought to be of
Cretaceous age, that is, they are older than 65 million years. Exposures of these

8/¢4
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sandstones and shales are good below Building 50 down to Bowles Hall, and
they dip westward at angles of 20 to 25 degrees, about which more later. The
Hayward Fault passes very close to the rear of Bowles Hall after going through
the Stadium where it has caused major deformation of the support pillars and
offset of the two sides of the stadium since its construction in 1927.

Behind Hearst Mining Bldg and a few feet to the east, is the Lawson Adit which is
a tunnel going eastward. Begun in the 1920’ or earlier, it was completed in 1938
when it reached the Hayward Fault. Professor George Louderback told me
(Personal comm.) that it was not ordinary fault gouge that he found in the
Hayward Fault zone but a peculiar mixture of serpentine and metamorphic rocks
that also appear on the surface and underlie Stern Hall and part of Foothill
Student Housing. Founders Rock near the comer of Hearst and Gayley Road is
in this melange. Also in the tunnel are several exposures of the offset of
Strawberry Creek as determined from the contained rounded cobbles of
Strawberry Canyon origin . Thus this indicates a displacemeent of more than
600 feet north along the Hayward Fault.

Still further north along the Hayward all the way to San Pablo huge amounts of
the melange similar to that in the Lawson Adit have been squeezed out of the
Hayward Fault and are gradually sliding down the slope below the fault. Much of
this melange has reached the bottom of the hilt back of El Cerrito. Along the
Arlington many houses built on this melange are sliding and have caused a great
number of legal problems. Within the fault itself no movement can be detected in
these deposits, some of which are more than 100 feet thick. Thus we believe
that movement and expulsion of this melange takes place during major
earthquakes on the Hayward Fauit.

A great deal of research has been done recently on the Hayward Fault by the
USGS at Menlo Park which was reported in a talk on the last Thursday of this
past April. They have established a retum time of major quakes of 6.5-7
magnitude on the Hayward Fauilt of 130 years. The last major quake along the
northem part of the Hayward Fault was 140 years ago, so we are over-due. They
estimate that there is approximately a 65 percent chance a major quake will
occur in the next 30 years.

Lennart was able to get survey notes from East Bay Municipal Utility District for
the San Pablo Dam water tunnel to El Cerrito which crosses the Hayward Fault
and shows that the right lateral horizontal movement of approximately one
centimeter per year is matched by uplift of the east side of the fault of
approximately one centimeter per year also. So, with the evidence of the
horizontal displacement of the old Strawberry Creek of 600 feet horizontally
along Galey Road, the Cretaceous sedimentary rocks east of the Hayward Fault
there have also risen 600 feet. Building 50(?) sits on these Cretaceous strata
which, as mentioned, dip westward 20-25 degrees. If an earthquake occurs
when these beds are soaked with winter rains the chance of a major landslide

7/ 84
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are great along the slippage planes of shale dipping westward. Minor slides
have already occurred in these beds behind Bowles Hall, Indeed, the Foothill
Student Housing was planned to be built there until ! called attention to the
landslide. A major landslide would probably destroy all the buildings on both
sides of Galey Road from the Stadium to the buildings on both sides of Hearst
Avenue and would probably reach Dow Library, destroying everything in its path
to that point and possibly beyond. Buildings in the lower parts of both Strawberry
and Blackberry Canyons would be buried if not destroyed.

Major landslides of the type | have described here are not rare along the
Hayward Fault as was shown to us during our study of the Hayward fault at the
base of the hill behind the Clark Kerr Campus. We discovered that most of that
campus was underiain by a large landslide that had originated in Claremont
Canyon, and was gradually moved northward along the Hayward Faulit.
Trenches and drill holes showed this landslide to be up to 30 feet thick. It
extends westward to and possibly beyond Piedmont Ave. Further south is a
huge landslide that underlies most of the campus of Mills College and extends
westward another quarter mile Still further south are more large slides that have
originated in canyons and steep slopes east of the Hayward Fault. As the hills
rise and become unstable, earthquakes cause them to break loose and slide.
Very few large slides have occurred on the eastern slopes of the Berkeley Hills,
hence the relationship to earthquakes of major landslides close to the Hayward
Fault along the western slopes of the Berkeley Hills. Normal erosion rounds off
unstable areas on the eastem slope of the Berkeley Hills before they break loose

and slide.

Most of the buildings of the Lawrence Lab. are on the unstable ground filling the
old caldera, particularly the Bevatron and associated buildings. As the
Cretaceous beds immediately west of these buildings have been eroded away
there is nothing to keep these soft caidera-filled beds from sliding.. The buildings
on them will certainly move a few feetin a major earthquake if not hundreds of
feet. Keep in mind the Loma Prieta quake of 1989 of magnitude 6.9 which from a
distance of over 60 miles destroyed a section of the Bay Bridge, a section of the
overhead freeway in Oakland killing 63 people, and many houses on filled
ground in the Marina of northem San Francisco some 70 miles from the quake!

No major buildings of any kind should be constructed in either of these 'canyons
bordering this huge biock of unstable rock.

Profesor Emeritus Gamiss H. Curtis
Dept. Earth and Planetary Science
University of California, Berkeley, CA

Garniss H. Curtis

Berkeley Geochronology Center
E-Mail: geurtis@uclink berkeley.edu
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The Curtis Caldera at LBNL is like a giant bowl, basin, syncline
holding millions of gallons of water, perched groundwater, at
various elevations causing instability in the hillside soils,
landslides. Groundwater moves along the many earthquake faults

at the lab site, comes up to the surface from springs, associated
with the faults, continually causing havoc. (Attachment 6.)

O0f special interest is the presence and movement of groundwater
along the Wildeat Fault in the East Canyon at LBNL's Hazardous
Waste Handling Pacility site, B 85 complex. We understand that a
project/study, titled NUMO, funded by the Japanese Nuclear Waste
interests, is presently investigating the movement of water
along the Wildcat Fault.

The DEA is extremely deficient in addressing concerns related to
soils and groundwater. Indeed, the DEA completely excluded the
analysis of soils (IV.B.6./p.49/53), and the importance ef ground-
water, its impacts on soils and movement along faults (Iv.C.3./p.79)
We therefore request that a full-scale EIS (Environmental Impact
Statement) be prepared to address these and other concerns,., We also
ask that the findings of the NUMO Study, including the analysis

of ——>»the two 500 feet deep s0il borings, taken at the HWHF site
be included in the EIS.

As Attachment 7. we are enclosing the HYDROGEOLOGIC INVESTIGATION
section (#5) of the Converse Consultants, Inc. 1984 HILL AREA
DEWATERING AND STABILIZATION STUDIES, 1llustrating the continuing
nature of slope stability problems at LBNL.

Another glaring omission of the DEA was the total exclusion of
analysis of Hazards from Wildfires under Cumulative Effects (V.B./p.160).

BNL is located in a High Risk Wildla@d Fire Zone/Critical Fire Area
California Fire Hazard Severity Zone).

In 1991, when some 4000 structures burnt in the Berkeley-0Oakland
Hills Firestorm. Just 3/4 miles from LBNL, cne eanyon away,

the entire lab was evacuated., The lab director gave orders to the

2 remaining firefighters at the lab's firestation to evacuate,

all LBNL firetrucks had already been sent to Oakland, and thus the
Nuclear-Industrial Complex, in the middle of a residential
neighborhood, during a historic firestorm was left alone, unprotected.

What indeed are LBNL's plans to fight a radioactive fire? What plans
are in place to protect the surrounding residential neighborhoods
from radioactive fallout? Are there any coordinated efforts to
evacuate surrounding residents, some only some 100 meters from
LBNL's fenceline? The more laboratory buildings in the canyon,

the more chemical and radioactive materials and waste will result,
all of this needs detailed analysis in a full-scale EIS!
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5. HYDROGEOLOGIC INVESTIGATION

5.1 PURPOSE

Continuing slope stability problems in the Lawrence
Berkeley Laboratory (LBL) - Centennial Drive hill area have
been thought in the past to be related to large amounts of
ground water and high groundwater levels. Various measures
have been attempted in the past to remove ground water from
the hill area slopes in order to improve the gross stabllity
of the slopes, with varying degrees of success. Such work,
including the installation of wells and horizontal drains
(hydraugers) has been less expensive than other potential
mitigations but apparently has not been Successful for all
conditions in preventing further landsliding, creeping defor-
mation and other slope instability. .

The present investigation was undertaken for the follow-

ing reasons:

(1) to clarify the role of ground water in affecting élope
-stability of the area,

(2) to identify specific areas where high groundwater
levels may present a slope stability problem,

(3) to formulate opinions as to the effectiveness {past,

Present, and future) of dewatering, or groundwater
removal in the upper.hill area in lmproving .the sta-
bility of the area, and : ’

(4) to develop préliminary,recommendations for a type and

extent of a -dewatering program should such a program
be determined to be effective and economical.

3.2 SCOPE

The following items were included in the scope of inves-
tigation:

(1) collect and review previously existing data on .both

University and LBL wells and hydraugers 1in the study
areaj

(2) collect rainfall data for the hill area;

/6/84
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(3) 4install a network of piezometers at selected locations
to provide additional information on groundwater con-
ditions throughout the hill area;

(4) wonitor the groundwater net by taking water level mea—
surements in the newly installed piezometers and in
selected LBL well and inclinometer holes for a period
of approximately one year;

(5) reduce, tabulate, and plot all rainfall, plezometric,
well and drain datas for the hill area in the vicinity
of Centennial Drive (i.e., excluding all portions of
LBL to the southwest and west of LHS);

(6) develop contour maps showing seasonal variations of
the primary groundwater surface and depth to ground
water for the study area, and identify areas where

high groundwater levels may present a slope stability-

- problem;

(7) analyze all data 1in order to develop conclusions
regarding the relatiomnship between groundwater depth
and slope stablility in the area and the effectiveness
of past and future dewatering attempts in the hill
area; and

(8) provide preliminary recommendations for a dewatering
program if judged to be warranted.

5.3 PREVIOUS WORK

Past geotechnical work performed in the LBL-Centennial
Drive hill area 1s described in general in Section l.5.
Small-scale dewatering had been performed in the past for LBL
for localized areas of slope instability or failure under
consultants such as Harding-Lawson (HLA) and Dames aund Moore
(D&M)}. An attempt was made by the University to imstitute a
hill area dewatering program in the 19%70's. Lennert and
Assoclates was retaimed by the University in April, 1973 as
consulting civil engineers for the program.

The first attempt at dewatering the hill area was the
installation in the spring of 1975 of Shively Well No. I (see
Section 5.4.2) by Lennert. The second, and last attempt by
Lennert involved the installation in the summer of 1979 of
two hydraugers (789-A and 789-B; see Section 5.4.3) from the
Poultry Husbandry area northward toward the Animal Behavior
Research Station (Hydrauger 789-A) and Building 77 (Hydrauger
789-B). Together with the hydraugers, a second dewatering
well (789-1) was drilled at the top of the hill overlooking
Centennial Drive and the Corporation Yard to the southwest.

5-2
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This well, however, became clogged and could not be effec~-

tively pumped. The well was subsequently abandoned but has

intermittently been used as an observation well (see Section
5.4.3).

Dewatering measures instituted by Lennert were based ou
the belief that the main reservoir of deep ground water 1in
the hill area is the volcanic flow (i.e., fractured) rocks of
the Moraga Formation situated withim a synclinal structure
underlying the ridge extending from LBL Building 62 northward
to Little Grizzly Peak. These flow rocks were thought to be
bottomed in the syncline by 1less permeable Orinda Formation
bedrock (although some permeable sandstone and conglomerate
beds within the Orinda exist, they are interbedded with
impermeable shales and siltstones). Lennert asserted that
ground water was also controlled in the hill area by faults
such as the University fault (Section 4.4.1.2.4) and the New
fault (Section 4.4.1.2.5) which acted as groundwater barriers
or as conduits for water flow through cracks and voids along
these faults. Lennert also asserted that surface water en-
tered these "temsion faults," entering directly and quickly
into the groundwater regime.

Lennert's dewatering program was designed to intercept -

water in the tension faults and to lower the regiomnal ground-
water table by removing water from the reservoir of permeable
Moraga flow rocks within the syncline. An evaluation of the

effectiveness of Lennert's program 1s discussed in Section
5.4.4.

5.4 CURRENTLY AVAILABLE DATA AND DATA SOURCES

Currently available hydrogeologic data comnsisted of flow
and piezometric measurements of various wells, hydraugers,
and subsurface drains by consultants or by LBL or University
personnel. The general locatiomns of the wells, hydraugers,
and drains with information wutilized in this investigation
are shown on Plate 4. Measurements have beenm and are cur-
rently being recorded by University personnel for flows 1in
Shively Well No. 1 (Section 5.4.2), hydraugers in the Botani-
cal Garden and Poultry Husbandry areas (Section 5.4.3), and
the subdrain for the LHS creek fil1l (Section 5.4.4).

Measurements on wells and slope inclinometers on LBL
pProperty have been aand are currently being recorded by LBL
maintenance personnel. The records include flow and water
level measurements in the Building 46 and 51 (Bevatron) ares,
Corporation Yard area, Building 77 (Mechanical shops) area,
and Building 71 (HILAC) area. Of the many wells and incli-
nometer holes on LBL property, only those located in areas

/g/g l{ Converse Consultants, Inc.
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judged to be critical in the past were measured by LBL per=-
sonnel. Readings were continued only if sufficient variations
in water levels were noted. Readings were taken more fre-
quently during rainy months as opposed to dry months. Be-
cause of persomnel chauges, most of the LBL records could not
be found and only records covering the periods from January,
1979 to November, 1981, and August, 1983 to the present were
available.

S.4.1. Rainfall Data

Rainfall records for the period July 1, 1964 through
January 31, 1984 were obtained from the LBL Environmental
Health and Safety Group. The rainfalil gauge 1s located a
Building 75 in the LBL Gorporation Yard. Daily rafinfall fig-
ures for the five-year period 1979-83 are tabulated on Draw-
ings C-1 through C-10 and are shown in bar graph form on
Drawings C-11 through €C-15. Total annual rainfall figures for
the rainfall years 1964-65 through 1982-83 are summarized in
Table 5-1.

TABLE 5~-]

TOTAL ANNUAL RAINFALL BY RAINFALL YEAR%

LAWRENCE BERKELEY LABORATORY, BLDG. 75

Rainfall Rainfall Rainfall Rainfall
Year (inches) Year (inches)
1964-65 25.16 1974~-75 24,00

1965-66 18,73 1975-76 10.79

1966-67 32.92 1976-~-77 12.79

1967~68 17.22 1977~78 37.22

1968-~-69 34.21 1978-79 22.53

1969-70 27.09 1979-80 30.95

1970-71 23.94 1980-81 16.90

1971-72 13.93 1981-82 48.91

1972-73 36,78 1982-83 43,52

1973-74 35.92

*July 1 - Jume 30

[ q / g"{ Converse Censultants, Inc.
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5.4.2 Shively Well No. 1

Shively Well FNo. 1l was installed by Ben Lennert in the
spring of 1975 adjacent to the dirt road near the south end
of the Space Sciences Laboratory parking lot (see Plate 4),
The well was intended to help lower the groundwater level 1in
the tock structure underlying the ridge and to improve sta-
bility conditions in the LHS and Corporation Yard areas. The
well was drilled to a depth on the order of 400 feet. A
boring- log for this well could not be found.

A 10-hp pump was installed in the well at a depth of
approximately 380 feet, with an automatic switching probe to
activate the pump whenever the water level rose to 30 feet
above the pump (depth of 350 feet). A pneumatic gauge for
direct reading of water depth in the well is located in a box
next to the well. The first 10-hp pump was activated in
April, 1975 and operated more or less continuvously (with
occasional breakdowns) until the pump burned out and was re-—
placed in March, 1%82 by a 3~hp pump. The 3~hp pump operated
on a continual basis from March, 1982 to December, 1983, when
the pump was replaced again with a 10-hp pump which was in-
stalled on December 7, 1983. The pump was replaced because
the groundwater level was found to be approximately 160 feet
above the pump elevaticon in the well (1.e., at a depth of 220
feet). This fact indicated that either the pump had failled,
or that the pump did not have sufficient capaclty to draw
down the water table to the level of the pump.

Pumped water from the Shively well 1is stored in an
adjacent water tank. Overflow from the tank was originally
discharged into the drainage basin leading to the Centennial
Drive overpass area. Because of concern for excess ground-
water recharge, a diversion pipe was constructed in May, 1980
to connect the storage tank to a storm drain inlet near the
Cell Culture Laboratory parking lot in the overpass area.
This pipeline broke around December, 1982 and was replaced by
a2 temporary Iline running from the well to a catch basin in
the LHS east parking lot. The original diversion pipe was re-
paired and recomnected to the storage tank in December, 1983.

Pump flow readings (in gpm) 1in the Shively well were
taken by Lennert between the time of installation to the end
of 1979, His detailed records, 1if any, were not found, but
his past correspondence with the University indicated that
the well was pumping about 31 gpm in late 1975, and between 8
and 15 gpm between April, 1978 and July, 1979.

Pump flow readings for Shively No. 1 have been recorded
by University personnel on an intermittent basis since Octo-—

ber, 1979. These records were tabulated and are presented on
Drawings C-16 through C-23. The results are also plotted for

5-5
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calendar years 1979 through 1983 on Drawings C-32 through
C-36. The records indicate that.fleow between October, 1979
and February, 1980 ranged from 20 to 27 gpm, after which
flows dropped to 15 te 16 gpm through 1980. Flows ranged
from 11 to 15 gpm from January, 1981 through mid-February,
1982 when the 10-hp pump faileds After replacement with the
3~hp pump, flows were measured at 22 to 28 gpm until Decem=—
ber, 1982, when readings were discontinued because the tempo-
rary overflow pipe was connected to the measurement point at
the storage tank. Flow readings were resumed when the '10-~hp
pump was reinstalled in December, 1983.

Water levels in the well were not taken in the past.
The water level was recorded on December 1, 1983 to be at a
depth of 220 feet when the 3-hp pump was removed. On Decem—
ber 7, 1983, the depth to water was measured at 200 feet
prior to installation of the 10-hp pump. As of February 7,
1984, the depth to water in the well was measured at 334
feet.

5.4.3 Lennert Hydraugers

As part of University contract work, numerous hydraugers
were lustalled in the hill area by Lennert and Assocliates.
These included hydraugers installed in the Corporation Yard
slope in 1968, Hydraugers Nos. 1 and 2 and two others in the
overpass/Botanical Garden area installed in 1969, and Hydrau-
gers Nos. 789-A and 789-B installed in the Poultry Husbandry
area in 1979. The hydraugers installed by Lenmnert in the
Corporation Yard were apparently counected to a manifold
within the buttress fill constructed in 1975 (Section 6.2.-
4.1), and can no longer be individually measuregd.

Hydrauger Nos. 1 and 2, as shown in Plate 4, were in-
stalled to lower groundwater levels in the overpass area
because of the noted instability in the overpass abutments.
Hydravger Nos. 1 and 2 were 4.5-inch and 2.5-inch diameter
drains, respectively, drilled into the area north of the
overpass. Both drains exited in Mather Grove south of the
overpass and west of Mather Creek. In addition, a 27-foot
deep subdrain was installed on the north side of Cyclotron
Road terminating at a vertical well connected to Hydrauger
No. l. Two other hydraugers were installed on the north side
of Cyclotron Road north of the guard shack, but are sealesd
and cannot be measured.

A hydrauger was also supposedly installed through the
cistern in the o0ld quarry at the northeast end of the Cell
Culture Lab parking 1lot. According to LBL personnel, this
hydrauger may have been the upstream end of the original
Hydrauger No. 2 which was reportedly sheared off in the
1970's and then connected to the storm drain Eystem. A

5-6
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replacement Hydrauger No. 2 was then drilled. This account
of such a replacement could not be confirmed from written
correspoundence Or maps.

Flow records were supposedly kept by Lennert for Hydrau-
ger Nos. 1 and 2 through 1979, Measurements of these two
hydraugers have been recorded by University personnel siance
October, 1979. The latter records are tabulated in Drawings
C-24 through C-31 and are plotted in Drawings C-37 through
C-40. Readings were not takeu between May and August, 1980,
when the ends of the hydraugers rusted off. The ends were
subsequently re-exposed and readings taken until April, 1982
when measurements could no longer be taken. Flow has since
been observed in Hydrauger No. 1, but flow apparently ceased
in Hydrauger No. 2 in 1982 probably because of the slide
movement in the east overpass abutment. Hydrauger No. 2 was
removed south of the overpass during excavation for the east
abutment compacted fill repair in late 1983. .

Hydrauger Nos. 789-A and 789-B were drilled in 1979 to
lengths of approximately 2,100 and 910 feet, respectively, as
shown in Plate 4. Hydrauger No. 789-~A was drilled with the
intent of dewatering the Moraga flow rocks located in the
syncline as postulated by Llennert. The holes were encased
with 6é-inch diameter casing for the first 1,100 feet, and
with 5-inech or 4-iunch diameter casing at greater horizontal
depths. Three alignments were actually drilled into the hill
starting at the same entry point in the Poultry Husbandry
area. According to Lennert, aquifers were encountered be-
tween 1,057 and 1,092 feet and at approximately 1,780 feet
(horizontal distance). Maximum initial water flows from
these aquifers were on the order of 100 and 1,000 gpm, re=-
spectively, dropping off substantially with time to flows at
the pipe outlet presently on the order of & to 12 gpm.
Hydrauger No. 78%-A was intended to intersect Test Well
789-1, but it cannot be determined how close to the well the
hydrauger is actually located.

Hydrauger No. 789-B was intended to intercept any seep-
age resulting from leakage from Hydrauger No. 789-A, and was
drilled to the northeast cormer of Building 77. This hydrau-
ger was cased to 100 feet with 6-inch diameter steel pipe,
and the rest of the way with l.5~inch diameter slotted plas-
tic pipe. The initial flow from this hydrauger was on the
order of 30 gpm, decreasing to about 1 gpm after one month.

Flow measurements of HBydrauger Nos. 789-A and 789-B have
been recorded by University personnel since October, 1979 and
February, 1980, respectively. These flows are tabulated on
Drawings C-24 through C-~31 and are plotted on Drawings C-41
through C~43,

ZZ/ gl( Converse Consuitants, inc.
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5.4.4 TLHS Creek Fi1l1 Subdrain

Measurements of flow from the subdrain outlet of the LHS
creek fill subdrain (Section 6.l.4) have been recorded by
University personnel since October, 1979. The measurements
are tabulated on Drawings C-~16 through C-23 and are plotted
on Drawings C-46 through C€-50. The outlet for the 8~inch
diameter subdrain pipe is located in Blackberry Canyon below
the toe of the creek fill.

5.4-5 Test Well No. 789—1

Test Well No. 789~1 was drilled in 1979 to a depth of
667 feet on the knoll southeast of Shively Well No. 1, as
shown on Plate 4. The well was intended to complement the
Shively Well in dewatering the Moraga volcanic flow rocks in
the postulated underlying syncline. The well could not be
developed, however, and currently functions only as an obser—
vation well. A limited number of water level readings have
been recorded in the past and during the present investi-
gation. These readings are tabulated on Drawing B-23.

5.4.6 LBL Wells and Slope Inclinometers

Numerous wells (pumping or observation-type) and'slope
inclinometer casings have been 1installed throughout LBL
property by LBL.or its consultants. These installations are
concentrated at locations experiencing previous slope 'sta-
bility problems such as in the Bevatron area (Buildings 46
and 51), the Corporation Yard, the Building 77 area, and the
HILAC building (Building 71). Water level readings were
obtained for a number of these holes 1in whieh LBL personnel
have taken past readings. A certain number of these holes
were selected for use in helping to develop groundwater
contour maps for the hill area (Section 5.7.1). For these
holes, past variations in groundwater depth were noted,
certain 1983 readings were utilized, and additional readings
taken during the course of the present investigation by

Converse personnel. The selected holes are listed in Table
5-2, '

5.4.7 LBL Hydraugers

Slope stabilization work on LBL property has also in-
cluded the installation of hydraugers in previously identi-
fied unstable areas such as east of Bulldings 46 and 51, on
the slope to the southeast of Building 71, and in the Corpor-
ation Yard and Building 77 areas. Measurements by LEL main-
tenance personnel have been tabulated and plotted im this
report for hydraugers measured at Buildings 71 and 77.
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TABLE 5-2

SUMMARY OF EXISTING LBL WELLS AND CASINCS UTILIZED FOR

GROUNDWATER MEASUREMENTS

LBEL Bole Hole

Designation Type General Location
HLA-1.064 ST Corporatiqn Yard Guard Shack
HLA-2.064 | SI NE Cormer, Building 76
HLA-1.098 sI Centennial Drive
HLA-2.098 ST Corporation Yard Fill Slape
HLA-3.098 SI Centennial Drive
HLA—?TIOZ oW SW Cormer, Buildimng 53
HLA-8.107 ST NW Cormer, Building 46
HLA-1.108 SI On Road E of Building 76
HLA-2,108 ST SW Cormer, Building 77
HLA-7.130 SI Lower Corporation Yard Slope
HLA~10.130 oW Corporation Yard
HLA-15.130 oW Corporation Yard
HLA-18.130 SI N Side of Buiiding 77
HLA-19.130 oW Loading Dock, NE Cormer, Bldg 77
KEY

OW = observation well
51 slope lnclinometer casing

The Building 71 hydraugers were installed to the south
of Building 71 on the east side of the "Y" road intersection.
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These hydraugers were installed in 1970 and were drilled
eastward into the LHS hill, underlying an old landslide which
occurred in 1970 and was repaired in 1974. The hydraugers
are connected to a manifold and are measured at a location
below the bullding,

The Building 77 hydraugers measured by L3L personnel are
one of numerous sets of hydraugers drilled in the cut and
fill slopeé behind Building 77 below the Corporation Yard.
Flows are measured from a manifold daylighting from the slope
connected to four hydraugers installed by HLA which extend
beneath the Corporation Yard. In addition to these and other
hydraugers installed ia the slope by HLA, 15 hydraugers were
Installed in 1962-63 in the same slope by Dames and Moore.

Measurements for the hydraugers are tabulated on Draw-—
ings C-16 through C-31 and are plotted on Drawings C-46
through C-50 (Building 71) or on Drawings C-42, C~43 and C~45
(Building 77). Measurements for the Building 71 hydraugers
were obtained for the periods October, 1979 through November,
1981 and August, 1983 through December, 1983 as Tecorded
either by LBL or University personnmel. Measurements for the
Building 77 hydraugers were obtained from March, 1980 through
February, 1981, and from August, 1983 through December, 1983.

5.5 NEW DATA SOURCES

In order to obtain a2 reasonably accurate netwbrk of

groundwater level measurement points, new piezometers and in-
clinometer holes were installed by Converse throughout the
hill area. These installations were used in combination with
surviving plezometers, wells, and inclinometers installed
during previous work for the University or LBL.

A total of 17 Converse piezometers, labelled P-1 through
P-17 were monitored during the study period (through Febru-
ary, 1984). 1Installation details for the piezometers are de-
scribed in Section 3.1.3. A total of eight slope inclinome-
ters, labelled SI-1 through SI-8, were also monitored for
wvater levels during the study period. The locations of the
Plezometers and inclinometers and other general information
are shown on Plate 1.

Water level measurements were taken during the period
from December, 1982 to February, 1984, though not all instal-
lations were measured over the entire period. Piezometers
P-1 through P-12 and slope inclinometers SI-1 through S§I-8
vere installed during or before December, 1982, while piezom~
eters P-13 through P-17 were installed at a later date.
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Water level readings taken from the plezometers and inecli-
nometers are tabulated on Drawings B-12 through B-~26., These
readings are also plotted on Drawings B-27 through B-34,

5.6 GROUNDWATER GEOLOGY

Adverse groundwater conditions have been evident at the
Berkeley hillside throughout its gradual change from unde-
veloped rangeland to an office and research complex for the
University. In the 1880's and early 1900's, the abundant
springs on the hill supplied water to some of the residents
of eastern Berkeley. At one time a spring on the hill fed a
storage tank located near the south end of the LHS. This
tank was connected to residential areas below by a buried
pipe that can be seen today where it has been exposed in a
landslide scarp below the LHS, During excavations for the
LBL Bevatron an adit into the hillside was exposed., The adit
served as a collection gallery for spring water that was
plped to Hilgard Avenue for domestic use, and flowed at a
steady 18 to 20 gpm once reopened by a bulldozer.

Perlodically springs appear at other locations on the
hill where they never occurred before. Water levels in an
observation well above the LBL Corporation Yard have risen 30
feet in a 48-hour period at a time when no rain had fallen
for weeks. A similar well located less tham 100 feet awvay
showed no change in level during this time.

Relatively continous monitoring of hill area groundwater
levels has been conducted by University and LBL staff and by
various outside consultants as described in Section 5.4. Ben
Lennert has stated in past reports that deep grouundwater
levels in the hill teand to vary during a typical year, with
highest levels gemerally occurriung in September with lesser
peaks in May-June and July. This contention was not well
supported, however, by the presently available and newly gea-—
erated data reviewed for this investigation. 1In 1983, many
hydraugers and wells appeared to reach maximum flow levels
and water elevations around April, declining after April and
starting to rise again in November or December (see Section
35.7.2.1). Most wells also show some differences in timge of
response to preclpitation, and some do not appear to respoand
to any conventional stimuli, including rainfall, drought,
drainage installation or local pumping.

5.6.1 Structure and Controls

_Groundwater levels and flow patterns within the Berkeley
hillside are controlled by the combined effects of the de-
formed, interbedded rocks and fractu;es superimposed on the
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rbcks. Contact relations and discontinuity patterns are
important for understanding the groundwater flow regine.

5.6.1.1 Permeability

The permeability of a rock (its ability to permit fluids
or gases to reslide within or move through the rock wmass) is
generally thought of as being composed of two component per-
meabilities: primary and secondary permeabilities. Primary
permeability 1s dependent upon interconnected voids within
the rock mass. This permeability can range from extremely
high in clean, coarse sandstones or gravel conglomerates,
having many large, connected voilds that traunsmit fluids
easily and rapidly, to nearly zero in hard erystalline rocks
and shales having low void ratios and restricted flow paths.
Secondary permeability is that derived from discontinuities
within the rock, including all sizes of ecracks, features,
fault zones or bedding planes. Similarly, secondary perme-
ability can range from extremely high 1in rocks containing

open fractures to negligible in isotropic, unfractured plu-
tonic rocks.

In the rocks of the Berkeley Hills near the campus,
secondary permeabllity im the form of rock fractures 1is by
far the most important. Though large contrasts in primary
permeability wundoubtedly exist between the different rock
types on the hillside, the primary permeabilities are all too
low to play an important role in local groundwater flow. Lo-
cally, the Orinda Formation may contain a few small lenses of
pervious sandstone and conglomerate, but these are not be-
lieved to be extensive. :

Secondary permeability in the form of fractures within
the rock mass 1s therefore thought to control groundwater
flow in the upper campus hill area. All of the rocks within
the hill area appear to have been fractured to some degree,
with the resultant permeability depending partly on the
lithologlc characteristics of the host rock. Generally,
softer, clay-rich formations such as the Cretaceous shales
and Orinda shales do not develop high permeabilities when
fractured, since the softer rock tends to "heal”™ fractures
unless they are mechanically opened. Extremely high second-
ary permeability i1s typically developed by fracturing of hard
volcanic rocks of the Moraga Formation, which includes tuff-
agglomerate, breccias and flow rocks. Flow rocks often
develop a mnetwork of open cracks oriented perpendicular to
cooling surfaces after extrusion. Later tectonic¢ and vent-
collapse related fractures are then superimposed on the
original breaks, leaving an extensively fractured rock that
provides a conduit for rapid flow of large quantities of
water. The 100+ gpm instantaneous flows moted during the
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drilling of Hydrauger 789-A were associated with highly
fractured volcanie flow rock. Drillholes made at many loca-
tions of the upper hill area have revealed the Moraga vol-
canics to be pervasively fractured at depth, in many cases to
the extent that drilling became impossible owing to rapid
loss of drilling fluids from the borehole. Infrequent sur-
face exposures of slightly weathered bedrock on the hill show
closely spaced jolnts and 1irregular fractures in a chaotic
assemblage. Fracture margins locally show some weathering or
alteration of the rock mass to clay, but most remaln clean
and hard. Consistent patterus of strong fracturing are not
discernible due to the poor exposures and highly weathered
state of most outcrops.

5.6.1.2 Contacts

Both depositional and faulted geclogic contacts have
significance for the movement of ground water, 1in that often
a contact represents a surface across which large variatiouns
in the physical characteristics, including primary and secon~
dary permeabilities, may occur. Fault contacts may have
special importance because they can form a groundwater boun-
dary or conduit 1in otherwise 1isotropic rocks. The Orinda
Formation overlies the Cretaceous shales at the site along an
old fault zone composed of highly fractured, weathered gouge
and clayey material, probably an effective barrier to ground-
water flow. The two formations, however, are predominantly
composed of weathered, soft shales and mudstones with low
primary permeability, so 1little flow occurs through these
rocks anyway. In terms of permeability contrasts, the con-
tact -between the older sedimentary Orinda and younger, vol-
"canic Moraga Formations 1Is more important. These Tocks are
interfingered and interbedded, forming an irregular countact
zone locally altered to rock fragments, in a clayey matrix.

Ground water may move Telatively freely through the
fractured Moraga rocks, but 1s impeded from flowing easily
into and through the Orinda by the relatively impermeable
contact zome and the less pervious mature of the Orinda
rocks. This restriction results in an accumulation of water
at aund above the contact zone, and flow along the contact
when gradients are sufficient. Often, such flow exits the
hillside in the form of springs or seeps. A comparison of
observed springs and seeps on the hill in recent years with
mapped geology shows a strong correlation between spring
locations and the Orinda-Moraga contact zone. Since this
contact 1s irregular, owing to the partly interbedded nature
of the formations, springs do not occur at a single level on
the hill.

Consideration of available data 1indicates that of the
three fault zomes in the area supported by geologlic evidence
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({.e., the Wildcat, Hayward, and Strawberry Canyon faults),
the Wildcat fault zZone bears the most important role in the
hydrogeology of the hill. Both the Hayward and Strawberry
Canyon zones occupy topographically 1low positions, placing
them well below the elevations of hill area trouble spots.
The Wildcat fault, however, may locally create a groundwater
barrier, and is also important because it juxtaposes the hill
area rocks with the probable source area for the prodigious
quantities of ground water that have plagued the hill area.

The inferred source area of ground water is a najor
northwest striking syncline east of the Wildcat fault, formed
in Claremont, Orinda and Moraga rocks. The synclinal struc-—
ture, one of a series of major folds in the Berkeley hills,
extends from southeast of Round Top Regional Park/Sibley
Volcanic Preserve to north of the campus hill area. The
syncline 1is relatively flatlying, with portions dipping
northwest or southwest in detail. It is probable that the
syncline 1is iunterconnected with the campus hill area via

fractures within the volcanie rocks, providing relatively
free flow between the.syncline and the hill area.

It is not presently kmown how the fault gouge within the
Wildcat zone affects flow. Since the Wildcat has been mapped
previously as a coallection of en-~echelon faults not neces-—
sarily continuously connected, it may be possible that it
does not represent an effective barrier to flow across its
trace.

5.7 EVALUATION AND CONCLUSIONS

5.7.1 Groundwater Contour and Depth Maps

In order to more accurately develop a picture of ground-
water conditions in the hill area and help identify locations
where slope stability may be influenced by ground water, maps
showing the seasonal variation of groundwater elevation and
depth were prepared. The maps were based on water level
measurements taken 1in various wells, piezometers, and slope
inclinometer casings throughout the study area representiag
the following four periods:

(1) Spring, 1983 (mid-April)
(2) Summer, 1983 (early-August)

(3) Fall, 1983 (early~November)

(4) Winter, 1984 (early-January)
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The time of readings selected (e.g.,,. . mid—April) for map-
Ping were chosen to best exemplify the conditions to be
expected over the particular season. Unavoidably these maps
do show some anomalies that are peculiar to the particular
study period and may not be representative of other years
(See Section 5.7.2 for discussion). Readings for early
January, 1984 were used to represent typical winter condi-
tions rather than mid-season readings, since a period of
relative drought occurred after January, 1984 as compared to
normal rainfall years.

The measurement points used to comstruct each map are
shown on the groundwater contour map for each season. The
maps are intended to represent the approximate location where
the main body of ground water would be expected to be en-
countered. ' The maps do not take into account mnor identify
the presence of perched water tables. Perched ground water
was noted at some locatlions measured by the double~installa-
tion piezometers such as at P-4, P-5, and P-9. At these
locations, the measured water level judged to represent the
location of the main groundwater body was selected for use.

Since close spacing of measurement points was required
to obtain reasonable accuracy, only the portion of the hill
area centered on Centennial Drive was selected for mapping.
The mapped area 1s oriented roughly southeast-northwest and
includes the overpass and Botanical Garden areas, Buildiang 77
and Corporation Yard areas, and the LHS and Space Scilences
Laboratory areas. Because of a lack of closely-spaced data
points, the Bevatron, Cyclotron, HILAC, Poultry Husbandry and
southern Botanical Garden areas were not mapped.

Maps showing both groundwater contours aund depth to
ground water were generated using computer program GPCEF,
developed originally by California Computer Products, Inc.
(CALCOMP). The degree of accuracy of these maps is primarily
dependent om the spacing of the input measurement points and
a selected spacing of the computer program grid. As expec~
ted, the degree of accuracy of any extrapolated points on the
map (l.e., any locations that are not between two or more
measurement points) 1s much lower than for interpolated
points.

A total of eight maps were produced and are included in
Plates 5 and 6 (groundwater contour maps) and Plates 7 and 8
(depth to ground water maps). The maps represent a simpli~
fication of actual groundwater conditions because of limita-—
tions on the number of avallable data points and on the
method of amalysis. For instance, the program cannot model
local fluctuations in groundwater levels due to geologie
factors such as seepage barriers, faults, or formatiomal
contacts. The generated groundwater contours, however, do
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appear to be quite reasonable compared to the topographic
ground surface and the groundwater level input data. The
only reasonably suspected fault-related groundwater barrier
in the study area; i.e., the Wildcat fault, is, for the wmost
part, not included in the mapped area.

It should be noted in particular that the “depth to
ground water” maps are most likely accurate only near points
of water level measurement. The depth values generated by
the computer program were obtained with respect to a gener-—
ally “smoothed"™ topographic surface rather than the actual
topographic surface. This was done because depth to ground
Water wmay vary radically within a small area due to the
presence of 1local cuts, fills, c¢reek bed depressions, and
mounds. Such local anomalies were too small im scale to be
modeled by the computer program given the 300 to 500-foot
spacing of the measurement points. The main value of the
depth maps 1is therefore limited to distinguishing areas
underlain by a “"shallow"” groundwater table versus areas
underlain by "moderate” to "deep” groundwater tables as
referred to in the following section. Extreme care must
therefore be exercised in using these maps for any other
purpose other than their use in this study.

5.7.2 Discussion and Evaluation

5.7.2.1 Interpretation of Groundwater Maps

The depth contour maps indicate that, as can be expect-
ed, the primary groundwater table as measured by the plezom-
eters and other measurement points is relatively deep under
the ridge on the northeast flank of Centennial Drive and
relatively shallow omn the lower portions of the ridge within
the Strawberry Creek drainage areas. Uphill of the LBL
Grizzly Gate entrance road, the depth to ground water was
found to exceed 50 feet below Centennial Drive, becoming
deeper to the northeast. Downhill of the LBL Grizzly Gate
entrance road, the depth to ground water below Centennial
Drive was found to generally decrease to the order of 20 feet
or less in the overpass and Botanlical Garden areas.

Groundwater depths of 20 feet or less throughout the
Year were identified at the north end of the Corporation
Yard, near the eastern end of Building 77, and in the Straw-
berry Creek drainage area containing the Botanical Garden,
overpass structure, Mather Grove, Cell Culture Laboratory
(Building 83) and Biomedical Laboratory (Building 74).
Groundwater depths of 1less than 10 feet were measured
throughout the year in Piezometer P-7 at the greenhouse 1in
the Mather Grove area. A groundwater depth of less than 20

feet was registered in the vicinity of the Crafts Building-
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(Building 76) and between Buildings 72 and 77 on the winter
and spring contour maps.

Input data and maps generated by this study indicate
that there is little seasonal variation in groundwater levels
in the study area. Variations on the order of 10 feet or
less throughout the study period were noted in the majority
of the measurement polints. Though closely spaced readings
were not takem, the available data still suggests that the
groundwater table does not fluctuate more thanm on the order
of one or two feet in direct response to periods of heavy
rainfall. Most peak groundwater levels were found to occur
in March or April. Some of these observed peaks for selected
localities are summarized in Table 5-3.

TABLE 5-3

PERIODS OF PEAK GROUNDWATER LEVELS AT

VARIOUS LOCALITIES IN 1983

Locality Month(s) of Peak Ground Water
Overpass Structure ' March - April
Mather Grove March
Corporation Yard March
Crafts Building (Bldg. 76) March - April
Centennial Drive March - April

(E of Bldg. 77)

LHS NW Parking Lot December - January *

* Peak not pronounced

Readings taken in early 1984 iandicated peak levels in
many pilezometers in January, with lower levels 1in February.
Since minimal rainfall occurred between January and May of
1984 as compared to other years, it could be inferred that
peak groundwater levels in many hill area locations probably
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occur at the end or within a month after the end of the last

heavy rainfall of the season.

The groundwater maps show a large variation in water
levels 1in the vicinity of the Space Sciences Laboratory and
Shively Well No. 1 over the four seasons monitored. The
varliation appeared to be due to the operational character-—
istics of the Shively Well pump rather than a function of
time of year. Apparently, during 1983 the pump was experi~-
encing a slow fallure, or groundwater flows exceeded the
capacity of the pump (see Section 5.4.2). The maps show a
progressive rise 1im groundwater level in the well from the
spring through fall of 1983. Though water level measurements
were mnot actually taken in the well until December, 1983,
measurements 1n nearby piezometers indicated that the water
level in the Shively Well was rising. Water level elevations
at the Shively Well were estimated in the maps in order to
show this trend. Measurements taken 1in December, 1983 prior
to reinstallation of the 10-hp pump suggest that the natural
depth to ground water at the well site is probably on the
order of 200 feet,

As of April, 1984, the 10~hp pump should have been main-—
taining a water depth in the well of 350 to 380 feet. Assum—
Ing that the capacity of the new pump is adequate to maintain
the intended water level in the well, water surface eleva-—
tion, groundwater levels in the vicinity of the well should
be fairly constant year-round. Measurements from adjacent
plezometers 1indicate that the radius of 1influence of the
well (i.e., distance from the well to zero drawdown) is on
the order of 600 to 700 feet around the well.

5.7.2.2 CGround Water and Slope Stability

The stability of a slope 1is governed primarily by the
following factors:

1) engineering properties of the materials underlying the
slope;

2) water pressures within the slope induced by the pres-
ence of ground water;

KD bedrock structure (includes orientation of discontinu~
lties, faults, or other zones of weakness);

4) geometry (e.g., steepness) of the slope; and
5) external loads or forces on the slope.
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Given the presence of ground water, there can be a sig-
nificant reduction the overall stability of a slope through:
1) the addition of weight to a potential sliding mass and 2)
the reduction of maximum shear strength avallable to resist a
failure along a potential sliding surface. Slope faillures
may be of the wedge, block, spreading, flow, or rotatiocmal
type. It is important to note that although high water pres-
sures induced by ground water are usually the initiating
cause of a slide, other -adverse factors such as those listed

above must also be present in order for slope failure to
OCCUr.

The measured groundwater levels in the hill area in-
dicate that the groundwater table would most 1likely contri-
bute to slope failures in the Strawberry Creek drainage basin
area contalning the overpass structure, Botanical Garden,
Mather Grove, and Biomedical Laboratory. In addition to high
groundwater levels, the area is flanked by steep slopes and
underlain by thick colluvial deposits and residual soils that
have been subjected 1In the past to both flow and deep-seated
slides. Additional surcharge loads on the slopes, such as
the overpass abutment fills, have contributed to local insta-
bility. The source of ground water In the area 1is judged to
be from a combination of the following:

® volcanic Moraga flow rocks underlying the ridge to the
north; .
. surface infiltration through the extensive colluvium

deposits extending upstream in the creek basin;

- Claremont cherts, shales, and sandstones to the east
and southeast; and

. possible water flow along the Wildcat fault.

Other areas 1dentified where the groundwater table umay
affect slope stability include the rear slope of the Corpora-—
tlon Yard area, the slopes to the north and east of the
Mechanical Shops (Bullding 77), and the area near the inter-—
section of Cyclotron road and the Building 77 access road (at
the north end of Buillding 72). The Corporation Yard and
Building 77 slopes have been the sites of extensive dewater-—
ing installations including wells and hydraugers, and the
stability of these areas appears to have been improved based
on recent performance. The Corporation Yard slope 1s ana-
lyzed in detall in Section 6.2.4,

The slope behind Buililding 77 consists of a fill slope
above the upper retaining wall on the north side of Building
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77 and a cut slope on the east side of the building. Seepage
zones and old slide planes Were exposed in the cut slope when
1t was originally excavated in 1962, and hydraugers were in-
stalled by Dames and Moore to relieve the seepage pressures.
Slides continuved to occur in the cut slope during the 1960's,
and in 1969, a compacted fill slope with subdrainage was in-
stalled at the northeast corner of the building behind the
loading dock. MHeasurements from slope inclinometers instal=-
led through the Corporation Yard fi1ll indicate that the fill
slope behind Buildimg 77 is still creeping southwestward.

The slope downhill of Cyclotron Road to the south of
Building 77 has also experienced stability problems in the
past. The steep slope below the intersection of Cyclotron
Road and the Building 77 access road has been identified as
an old slide area. Two adjacent portions of the slope have
already been repaired by buttress fills. Near-surface ground
water in this area may conceivably cause future sliding in
this area.

Other sites of deep-seated sliding on LBL property not
included in the study area were discussed in the available
literature reviewed. Most notable of these are the follow-
ing:

] | slide on slope behind Building 64
e slide through Buillding 46 east of Bevatron
. slide on hill slope southwest of LHS building

Abundant groundwater seepage was noted in each of these
slides. The large slide which distorted Building 46 and
threatened the Bevatron during the winter of 1972-73 was
stabllized by removing the upper half of the slide and by
installing dewatering wells and hydraugers throughout the
area.

The majority of the slide plane of the Building 46 slide
‘'was said to be located in the baked, altered clays at the
Orinda-Moraga formational contacte. In this case, a large
proportion of the slide mass was composed of Moraga volcanics
overlying the contact which was found to be adversely dipping
out of the exposed slope. Sliding along the contact, identi-
fied as an o0ld landslide slip plane, was re-initiated by high
groundwater pressures. HLA concluded that these high pres-
sures were caused by seepage along faults passing through the
slide area. A similar geologic condition (i.e., adversely
dipping contact) was encountered in the mass of Moraga vol-
canics underlying the slope between Builildings 64 and 71,

5-20

AL

Converse Consultants, Inc.

CMTW-12
cont.



although an HLA investigation later concluded that no sliding
along the formational contact at this location has taken
place to date.

51l11des 1im the study area not directly related to the
groundwater table are primarily of the shallow, flow type
(sloughs, slumps, or flows) caused by saturation of surficial
solls on the slope. Water within the slope may be the result
of rainfall, surface runoff or infiltration, locally perched
water tables or water transmitted by springs or faults.
Perched water tables are common in the hill area due to the
couplex folding and faulting of the underlying bedrock and
the presence of permeable beds (e.g., sandstone, conglom—
erate) within impermeable layers (e.g., shale, siltstone).
The presence of perched water may tend to be seasonal. Many
perched water tables in the hill area may possibly be fed by
the groundwater table via fault or shear zones, permeable
layers, or formational contacts. Another type of perched
water table that may develop during a period of heavy rain-
fall would form above the soil-bedrock contact below the
slope due to the relative lmpermeability of the bedrock.
Water pressures would therefore build up as the slope became
saturated, causing a flow slide along the soll-rock contact.

Shallow flow slides or slumps have been observed in the
LBL and Centennial Drive areas, primarily in areas underlain
by Orinda sediments, but also on occasion ian the highly
weathered soils overlying Moraga volcanics. Such slides have
been observed in some fill 8lopes, as well as in cut slopes
where old slide materials or slide-susceptible soils were
exposed. Highly plastic clays exposed in many locations in
the hill area are susceptible to fallure since they tend to
lose strength when saturated. These clay solls are also
susceptible to the formatiom of shrinkage cracks which would
allow surface infiltration of water. Shallow slides have
been observed in the past in areas including below Centennial
Drive at road Station 10+50 and other location prior to con-
struction of the road; in the ravine area near Building 62,
the slope below Cyclotron Road south of Bullding 77, and
areas in the Blackberry Creek drainage area that were re-—
pPaired during constructiom of LHS. It 1s very difficult to
quantitatively predict the probability of failure for these
shallow slides, but the following locations within the study
area are judged to possess a greater than average probability
for future shallow sliding:

(1) Mather Grove and west Botanical Garden area south and
west of Centemnial Drive,

(2) colluvial slopes overlying the Cell Culture Laboratory
parking lot,
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(3) slope between Centennial Drive and Building 77 access
road,

(4) slope between Centennial Drive and Building 69, and

(5) 'slope west and downhill of Building 62.

57.2.3 Evalusation of Past Dewatering

Past dewatering effort§ in the hill area performed for
the University consisted basically of the following:

® Shively Well No. 1
o Hydrauger Nos. 789-A and 789-B

® hydraugers in overpass/Botanical Garden area

Shively Well No. 1l was installed in 1975 with the intent
of dewatering the Moraga flow rocks in the postulated syn~-
cline underlying the ridge amnd to improve stability condi-
tions in the Corporation Yard, LHS, and overpass areas. As
discussed in Section 4.3.2.1, a review of all geologic wark
has 1indicated that the volcanic flow rocks underlying the
ridge are most 1likely part of a volcanic vent complex that
"does not exhibit a synclinal structure such as seen east of
the Wildcat fault.

Water level data was not available to compare ground-
water conditions before and after installation of the Shively
well; however, hydrauger flows in the Corporation Yard were
contended by Lennert to have decreased substantially after
installation of the well. This contention is consistent with
observations in 1983 that the radius of influence (radius to
zero groundwater drawdown) of the well is on the order of 600
to 700 feet. There is insufficient evidence to show that the
Shively well has lowered groundwater levels under the creek
fi111/LHS northwest parking lot, which is located at the peri-
phery of the well's influence. There is also no evidence to
indicate that the Shively well has improved groundwater con-
ditions in the overpass area. However, since the well has
appeared to improve stability conditions in and below the
Corporation Yard slope and in the benched areas between the
LHS and Space Sciences Laboratory, we recommend continued
Pumping of this well. Failure of this well would likely
result in a slow rise of the groundwater level in the Corpo-
ration Yard area which could eventually result in decreased
stability of the Centennial Drive road fi11l.
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Hydrauger No. 789-A was installed in 1979 to assist in
dewatering the syncline, while Hydrauger No. 789-B was drill-
ed primarily to intercept leakage that might occur from the
perforated casing of Hydrauger No. 789-A. Analysis of flow
records and the groundwater history of the hill area over the
past five years indicates that these hydraugers have not been
noticeably effective in improving thé overall stabllity of
the hill area. Current flows in Hydrauger No. 789-A (on the
order of 3 to 12 gpm) are judged to be too small to notice~
ably influence groundwater levels in the hillsgide.

Hydraugers installed in the overpass/Botanical Garden
area appear to have contributed to increasing the near-sur-
face slope stability of the area while in an operative condi-
tion, but did not eliminate stablility problems in the area.
Analysis of the limited flow data indicated that the hydrau-
ger flows were very responsive to rainfall when in an unclog-
ged, intact conditioun, indicating that hydraugers should be
successful in helping to drain shallow perched water tables,
seeps along faults and other impervious water barriers, and
near—surface water flow, particularly from pervious colluvial
solls. The number of hydraugers installed however, is judged
to have been too small to prevent the numerous slope stabil-
ity problems that have occurred in this area. Hydraugers
were not placed in sufficient quantity and in the optimum
locations to have possibly prevented the failure below the
east abutment overpass fill,

5.7.3 Conclusions and Recommendations

Slope stability problems 1in the Centenaial Drive/LBL
area appear to be affected by the groundwater table which may
contribute primarily to deep-seated slope failures anytime
during or shortly after the rainy season, and by shallow
ground water which may cause flow slides, slumps, or sloughs
that occur usually during or shortly after periods of pro-
longed rainfall. Our current investigation has determined
Probable areas where a high groundwater table may contribute
to landslides. Likely areas susceptible to such failures
were discussed in Section 5.7.2.

The occurrence of shallow flow slides is highly depen-
dent on underlying soil materials, slope geometry and pres-
ence of subsurface water. Flow slides may be evaluated in
terms of general risk of future failure potential. Areas
judged to be particularly susceptible to shallow slope fail-
ures Iin the study area were also discussed in Section 5.7.2.

We conclude that past dewatering efforts inm the hill

area have been effective in lmproving slope stability on a
local, site-specific basis, a exemplified by the installation

% g / gc( Converse Consultants, inc.
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of hydraugers and wells in the LBL Bevatron and Building 77
areas. Past dewatering efforts with the intent of improving
the slope stability over a wide area; i.e., area-wide dewa-
tering are judged to have been of limited benefit. Installa-
tion of area-wide dewatering measures such as Shively Well
No. 1 and Hydraugers 789~A and 789-B have not appeared to
have noticeably improved the overall stability of the hill
area. Shively Well No. 1 has appeared to have locally im-
proved the stability of Centennial Drive in the vicinity of
the LBL Corporatiom Yard, however.

Based on current groundwater levels and detailed analy-~
ses of the hill area, we also conclude that further areal,
deep watering of the.ridge traversed by Centennial Drive is
not likely to substantially improve the stability of the hill
area. Slope failures on University property in the upper
campus hill area (i.e., in the viecinity of LHS, ‘Centennial
Drive and the Botanical Garden) have been and will probably
continue to be mainly of the shallow, flow type activated by
slope saturation during or shortly after periods of heavy
rainfall. Dewatering of the deep groundwater bodies in the
ridge using deep wells or long hydraugers 1is not expected to
noticeably reduce the occurrence of the shallow flow slides.
The failure of the Centennial Drive overpass east abutment
£f111 appeared to have been influenced by the rising of the
groundwater table, but this failure occurred primarily be-
cause of the added load imposed on the slope by the saturated
abutment fill and the loss of strength of residual soil at
the contact between the colluvium and the weathered bedrock.

We recommend any that future dewatering efforts be con-—
centrated in local areas where instability problems have been
shown to exist, and 1in areas where groundwater levels are
found to be close to the surface in areas where other factors
conducive to slope instability are present. Pumping of the
Shively well should be continued since it appears to benefit
the stabllity of Centennial Drive and the Corporation Yard
slope below the road. Detalled recommendations for dewatering
where applicable for the specific sites analyzed in this
investigation are presented In Chapter 6.

%9 (34
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We also ask that the EIS include the entire transcript from LBNL's
July 8, 2010 Community Advisory Group (CAG) meeting. The agenda
included presentations and discussions related to LBNL geology CMTW-13
and geotechnical status of the Berkeley Lab site, as well as
comments from concerned members of the public. (Attachment 8)
Many conflicting statements were made by LBNL geotechnical experts. 1
Also,. after reviewing some of LBNL's geotechfical reports associated
with the DEA projects, it appears that extreme time pressure was

put on contractors. For instance Alan Kropp & Associates (AKA)
Memorandum of May 29, 2009 regarding B25 Slide Investigation, states:
" The preliminary study was conducted over a two_week-period in
order  to meet LBNL schedule objectives. For this reason, the scope
of our investigation and analysés were limited to what could be CMTW-14
reasonably completed within the targeted timeframe." The study
contained data sheets for 3 test borings, first numbered as

WLA-B 1 to3 (William Lettis & Associatesi, then changed to AKA 1 to 3,
with a notation that AKA-3 was AKA-4 (?}, there were references to

25 photos, which were not included in our copy, and a page titled
Soil Boring Locations Near Bldg's 25&48, without any map showing

the boring locations.

An other report by Furgo William Lettis & Associated, dated

December 10, 2009 regarding LBNL B25-Core Review for the GPL Geo-
technical Study makes the following statements:"...samples appeared
to be missing...samples were not readily found by FWLA in the core
library. According to LBNL staff, logs for soil borings SB25-95-1
through SB25A-95-1 are not available...evaluating physical properties
(e.g. stiffness and plasticity) is difficult to impessible because
the samples are on the order of 10 to 15 years old and thus, the
original moisture content in unknown...some key samples were not CMTW-15
located in the core library (borings w25-95-26¥ and thus we are

unable to evaluate the quality of these boring logs...etc."

Furthermore, Appendices attached to AKA's April 2, 2010 Report
regarding geotechnical investigations GPL at B25 Site, included
Logs of Borings by AKA/WLA, Logs of Borings from Previous Geo-
tech_nical Reports by Others and Logs of Previous Environmental CMTW-16
Borings by LBNL but excluded all reports and conclusions. We there-
fore ask that all these reports be included in their entirety as
Appendices to the EIS! We also ask that a Report by Laurel M. Collins
titled "Geology of the East Canyon and the Proposed Hazardous Waste CMTW-17
Handling Facility, LBNL" be included as an Appendix to the EIS. - )
(A Draft of April 1993 is enclosed as Attachment 9)

Also statements such as:" The recommendations presented herein are

not intended to stabilize the site or mitigate the potential for

landslide type movement", by AKA (April 8,2010, Geotechical Investi- CMTW-18
gation, B71 BELLA) reflect the limitations of geotechnical experts

regarding the uncertainties associated with sites, such as LBNL.
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ATHRCMMENT §

LAWRENCE BERKELEY NATIONAL LABORATORY (LBNL)

Communlty Adwsory Group (CAG)

Thursday, July 8, 2010
7:00 — 9:30 pm .
North Berkeley Senior Center, 1901 Hearst Avenue, Berke!ey, CA 94709

Meeting objectives:
» Understand and discuss the geo!ogy and geotechnrcai status of the
- Berkeley Lab site.
» Identify potential concepts and strategles for improving geotechnlcal'
safety at the Lab and reducing related community impacts.

AGENDA
7:00 pm 1. Welcome
2. Update on Currently Proposed and Poss;lble

Future Projects
5

3. Overview of Geology and Geotechnlcal Status of
. the Berkeley Lab -

4, Concepts and Strategies for Improv;ng
Geotechnical Safety

5. Public Comments

1 9:30pm | -- Close - -

o WWW.lbnl»cag.org
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"x.-and assoc1ated fauIts "To this énd,’d bedrock oulcrop map Was ‘made on-which -

" David Jones, UCB Department of Geology and Geophy's1cs H1s contrlb utlon is

Introducuon

The Hazardous‘ Waste Handlmg Storage PaC.llltY (HWHF) for the Lawrence
Berkeley Laboratory‘ (LBL) is proposed for the lower portion of East Canyon
(Fig. 1) within Strawberry Creek watershed. For the purposes of this report,
‘the East Canyon area is bounded by the Wlldcat Fault (WF) to the east, the East
Canyon Fault (ECP) 10 the west, Centennial Dr1ve along the UCB Botanical
Garden to the south, and Grizzly Peak to the north. The proposed HWHF _
(Building 85) is located about 150 feet west of Bu1ldmg 83, Cell and Molecular
Biology Laboratory.,

The need for geolo'gic ihvestigation of the proposed HWHF site was identified in -
a September 1992 Memorandum (Appendix I). The rationale for this study is
twofold: 1)to investigate the presence and possible activity of faults, and 2) to
evalu ate the potentlal effect of faults upon ground Water hydrology. -

The complex geology of East Canyon, including the effects of volcanism,
‘ mterfmgermg of formauons, folding, faulting, erosion as well as the lack of :

- bedrockioutcrops-in the central portion of the canyon, hkely account for most
of the dlsagreement among experts about its geology. Despite the various
geologlc maps that have accumulated, their rehablhty' is uncertain because
the maps do not depict thefield evidence that constra:ns the location and
contact of dlffEI‘EIlT. bedrock umts

. Smce September 1992 bedrock outcrop mappmg has been conducted by the

author. New geophysical and geotechriical investigations have been ' : CMTW-j_9
coIlaboranvely performed by Geo/Resource Consultants (GRC) and Pat Williams ont L
(Staff Scientist/ Geologist; LBL). These 1nvest1gauons have produced greater ‘ C‘ .

definition of the geologic characteristics of the site. This report will discuss
the results and 1mphcatlons of the previous studies and the new bedrock
'outcrop mapping. The geologic outcrop map is shown on Plate I, a cross
.section’is shown on Plate II, and other pertment maps are included as I-‘lgures
in Appendlx IV -

Scope.of 'Work . ' _: '

‘--The aun of th1s stu df was. to resoh&e con.t‘u s1on about locauon of geolog;c un1ts
fleld ev1dence Was dlfferentlated from assumed or m.t‘erred bedrock relauons

. Reconna-ssance along stream courses, gullles remote h11151des and . _
constr uctiof sﬂés was conducted to map outcrops within the East Canyon area. ‘ —
Because there are few outcrops W1th1n East Canyon some recomnnaissance |
mappmg was’ conducted“a‘long the upper areas-of Strawberry and Claremont

' Canyons Some erld mapping ‘Was ¢onducted i in'a mutual effort with Professor_

gratef ullV acknowledged A
Historical and recent stereo air photography was used to identify lmeatlons

that could represent faults or'bedrock contacts and 1o help ‘identify the i
d15tr1b ution of dlff erent 1 ormatlons through geomorphic and Vegetatlon

Y5(gy




'analysm Black and white stereo photos from 1939 1946, 1947, 1974 1983 and

- .1990, as Well as color stereo photos from 1973, 1978 and 1992 were examined.

Numerous geotechmcal reports covering the greater V1c1n1ty of East Canyon
were examined. Boring logs for buildings 74, 83, 66.and 62 were reviewed to
_help resolve conflicting interpretations. This report focuses only upon the
geology of the East Canyon relative to the HWHF.

Samples and thin sections from several outcrops were made to determme 1f
some of the bedrock units in the East Canyon study area could be.found in
other portions of Strawberry Canyon. Steve Flexser (Earth Science Division,
LBL) performed petrographic analyses and the samples are avallable for
future reference.

‘Background

SUMMARY DESCRIPTION OF GEOLOGIC UNITS

A brief description of the- bedrock units is given below, These units have been
well described in numerous published documents and’ geotechnical reportson -

file at LBL. Throughout East Canyon, however, the d:strlb ution of these un1ts
has not been well resolved . . :

The oldest rocks present in the study area occupy the lower:portions of -
Strawberry Canyon On the accompanymg map (Plate I), these upper , ‘
Cretaceous (Ku) rocks comprise marine sandstones and shales. Generally, they
are believed to be faulted against the younger formations. The second-oldest
unit comprises rocks of early Eocene to Miocene age (Tm-e). They include
Sobrante Formation: ‘marine shales and various interbedded marine sandstones,
cherts, and occasional volcanic outcrops The nature of ¢ontacts’ among units
within the Tm-e, and the distribution of Tm-e throughout East Canyon is not
_well understood. The mid- MlOCEHE marine Claremont Formatlon (Tc) that
‘consists of 1nterbedded chert§ and shales is. considered to be in fault contact
with the Tm-e sediments: (_]ones and Curtis, 1992), ‘The Cldremont is highly
" folded and faulted with numerous sandstone tuffaceous and diabase dikes
‘cutting and/oz mterstrattﬁed ‘with the chert beds. The late Mlocene earlY ‘
Pliocene Orinda Formatlon (To) is stratzgraphlcally above the Clare mont, but is
Iconsrdered to be in’ l‘ault contact Wlth the Clarémont. The Orinda’ consists,
_ prlmarlly of non- Marine pebble conglomerates sandstones and srltstones It
is prone to landshdmg. typ.lcally earthf lows, due to the- presence of
-montmoriilinite clay that Has expansive properties. The geomorpmc
' express1on of the Ormda Formation i is. that of gentle slopes, as compared to the
steep slopes of ad]acent formatlons The Orinda sediments mterflnger with
Pliocene Moraga (Tm) volcanic rocks comprlsmg a series of intercalated |
" basalts, andesnes and tuffaceous agglomerates Volcanic feeders and vents
(Ng, et al, 1989 Borg, l991 Holland and: Wollénberg, 1992; Garniss Curtis,
personal com muntcatlon 1993) are inferred to occur within Strawberry
- Canyon, and thus some of-the complexity of foldmg and f aulting may be
“related to processes occurring ‘contemporaneously Wlth deposition of Moraga
volcanics. Thése volcanic¢ rocks cap the highest’ peaks in the watershed, and
extend into.and occupy a good portion of the study area. Deposn.s of allquum
colluvium, and. landshde debris cover much of the bedrock units throughout

East Canyon ' v
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KNOWN FAULTS OF THE EAST CANYON

Although much information about the geology of the Berkeley Hills is
available, there is disagreement among existing reports about the local pattern
of faulting within East Canyon. Two faults, the Wildcat (WF) and the East
Canyon (ECF), have been verified to exist within the Canyon. The ECF, as
ongmally proposed by Borg {1991), was recently confirmed during trench
studies at the HWHF and interpreted as inactive (pendmg Geo/Resource Report,
1993). Borg's'geologic map (1991) showed that the ECF defined the western
.edge of East Canyon and that its trace was very near the proposed HWHF.

The Wildcat Fault, which defines the eastern edge of East Canyon, juxtaposes
the older Claremont Formation with the younger Orinda Formation in this
area. Its existence has been proposed by many investigators, although the
local context and confi iguration of the WF throughout the Berkeley Hills has
never been well understood or adequately described. About 1,000 feet’
northwest of LBL Building 74, 4 trace of the WF was trenched by Korbay and
Lewis (1980). This is the only known subsurface inve stigation of the WF
Korbay and Lewis reported that they considered the WF to be inactive in the
East Canyon. They also reported that it was considered to be active north of El
Cerrito (Korba\yr and Lewis, 1980, cite Bishop, 1973)@here evidence of fault
- creep from offset curbs, pavement cracks, deflected streams and breaks in

TR o

slope ha:ze-been_oh.senzed A detailed review of previous investigations, L el
 involving the various inteTpretations of the WF and other postulated faults, i3 R
- included in Appendix III and summarized in. the section pertaining to past a.
studles ' (" e

) . o ‘ o _ . ANLA

Near the HWHF, the WF and the ECF are approzimately 4,000 feet from the 6 v~ N

active trace of the Hayward Fault, which passes near the mouth of Strawberry
Canyon.. The ‘maximum magnitude earthquake anticipated on the Hayward
. Fault is 7.5 .(Steiribrugge, etjal, 1987). The WE is nearly parallel to the Hayward

. Fault and’ there has been some speculatron that a. structural connection exists

between the active Hayward and Pinole'faults and. that some such structure
‘ may pass through the Wﬂdcat I-‘ault (Wllhams personal commumcatlon)

\\.f

Other Geologw Investlgatlons A
‘RECENT STUDIES 1992-1993

Durmg December 1992 Geo/Resource Consultants (GRC) performed seismic
refract1on and magnetometer surveys of the HWHF site in preparatmn for

' exploratory trenchmg (Tryhorn and LeFebvre, 1992) At this time two
“inferced faults, the ECF.(Borg, 1991) and the Korbay. Fault (KF) (Korbay, 1985)

 were to'be'investigated. The KF was inferred to be east of the ECF (Fig..2a).

‘Some graph;cal results of GRC s magnetométer survey are shown on a contour
‘map of the magnetometer data. (I-‘lg 2b). On the basis of the magnetimetr GRC
suggested that the ECF m1ght exist north of the HWHF footprmt and connect to
the inferred KF south of the footprint (Fig. 2a). An additional, and perhaps
tenuous interpretation is suggested by this author: the magnetometer data
indicate that the ECF could be offset by a SW-NE trending fault that cuts a
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topographic saddle near the margin of a volcanic outcrop that is just west of
Building 83 (Fig. 3). Vodoe~l o o*-\\{_,-r--g Y oA« f ?\-.u__,_ [N
EEN A Ta I wadr Ml‘\cﬁ-\c\\l\-k_.
Three trenches were excavated in January 1993, and were investigated
collaboratively by GRC and LBL staff (Fig. 4). Trenches 1A and 1B were near
the power line access road, north of the HWHF site. The unstable walls in
trenches 1A and 1B prohibited entry or close examination of the strata but,
observed from a distance above the trench walls, 2 wide zone of sheared rock
was noted in the western half of trench 1A, In irench 1B volcanic bedrock
was seen at the western end; this bedrock stepped downward toward the east
and abruptly became highly fractured at the east end of the trench. Trench 2,
very close to the footprint of the HWHF site, exposed a very well defined NW-
striking, E-dipping shear zone in Moraga Formation volcanic rock. Horizontal
slickensides in the projected area of the ECF were observed. On the western
edge of this shear zone, bedrock stepped about 2 feet downward toward the east.
The shear zone yielded an inijtial flow of about 50 to 60 gpm when the trench
was first opened, that later diminished to a steady 5 gpm. (Although
speculative, it i possible that ground water flow along the trace of the
ECF is exacerbating slope stability to the south, near the fill for the Centennial
Drive overpass.) This shear zone corroborated the evidence for the presence
of the ECF. The ECF was interpreted by Williams and GRC to be inactive because
the shear zone could not be detected to extend into the overlying colluvium.
Trench 3, extending into the footprint of the HWHF, exposed low angle shears
near the middle of the trench that appeared to be related to a rotational toe of a
landslide. A small amount of water flow was generated from this trench. No
evidence of the KF was discovered. A detailed report is anticipated from GRC in
May [993.

An historical map by Soulé (1875) showed natural sources of water supply in
Strawberry Canyon {Fig. 5). It indicated the presence of a spring near the
location of trench 2 {spring "f" on Soulé map). Itis possible that natural
spring flow was intercepted for waler development at this site. Borg (1991)
suggested that other springs mapped by Soulé demarcated the trace of the ECF.

Past movement associated with the ECF may have had both vertical and
horizontal components, as indicated by the bedrock steps in trenches 1B and 2
and by horizontal slickensides in trench 2. These bedrock steps may he
connected along the irace of the ECF. Trench notes taken by Williams indicate
the following shear directions (Fig. 4): south wall in trench 2, about 30 feet -
from the west end, N6W and N20W dipping easterly; north wall trench 2, about
35 feet from west end, NOW and N38W dipping easterly. The projection of some
of the bearings conforms with GRC's magnetometer survey (Tryhorn and
LaFebvre, 1992) that suggests that the ECF may jog eastward toward the
inferred KF. These fracture paitern data may be important for future
characterization of ground water flow patterns. The trench investigation also

confirmed that the underlying bedrock w4s Moraga volcanics and thatthe T

overlying colluvium ®%s as much as 15 feet deep, thickest toward the northern
end of trench 3. .

PAST STUDIES, 1900 TO 1991
Previous investigations are reviewed in detail in Appendix 111 aﬁd are

summarized here, Because Borg's geologic mapping indicated that the ECF was
a splay of the WF that merged together in the northern end of East Canyon, it
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V.

. and Palache (1900) indicate that the WF is a single irace that has been offset b? :

]

was important to assess the WF as part of this investigation. Appendix III
sefves as the basis for my conclusions concerning the unresolved geology of
the East Canyon.

Numerous geotechnical reports have been produced for the HWHF and nearby
buitdings. Several inconsistencies occur in the earlier geologic maps and
interpretations of faulting for the area are inconsistent. This can be
demonstrated by plotting various fault interpretations from different
investigators on a single map (Fig. 6). To some degree ihe differences in
interpretation of the WF reflect the likelihood that it is a broad shear zone
(perhaps greater than 600 feet wide in the vicinity of the HWHF) with
numerous splays. Differences also may result from the interpretations of the
fault from lan&']ﬁorm features by different geologists, and from the production
of maps al many différent scales. Inconsistencies in fault locations were
demonstrated by Steve Blair (LBL) in his 1992 Memo concerning Synopsis of
Current Geotechnical Data on the WF and the East Can‘yon Area (A ppendlx I1).

The location and acuv:ty status of the WF has been addressed in the literature
and in several consultant reports to LEL. Some of the older maps by Lawson

a cross fault. A geology Ph.D. thesis by Untermann (1934) describes the WF as.
a zone of disturbance one fourth of a mile wide. Contemporary maps still show
a number of interpretations that include a single fault trace that may or may
not be offset, two iraces that splay near Building 74, or a wide shear rone with
multiple traces throughout the northeastern edge of East Canyon. However,
only one report from Korbay and Lewis (1%$80) presents actual data on the fault
from the afore mentioned trench, 1,000 feet north of Building 74. They
conclude that ’he WF is an inactive vertical fault with the east side displaced
upward relative to the west side. Their réport also cites the belief of Garniss
Curtis (Emeritus Professor of Geology and Geophysics, UCB) that the WF
exhibits right lateral displacement as well. David Jones {personal

com munication} believes that within the East Canyon the WF may be a thrust
fault, with older rocks to the east overri:ding the Orinda sediments to the wesl.

The LBL and UCB consultant reports reviewed for th1s study cite the Korbay
and Lewis (1980) study as the basis of their conclusion that the WF is inactive.
Other reports, such as King (1984), refer to a disagreement that occurred
between trench 1nvesugators (Korbay and Curtis) about the inactive
classification of the WF: ‘Curtis, as well as Béii Lennert, who was also present at
the trench, both believed that the sharp vertical face of the bedrock step was a-
young feature that had-to represent recent and thus ' ‘active” faulting .
(persormal: commumcatlon) Korbay and subsequently Burton Marliave (a co-
investigator) did not agree (see Appendix III section on Harding Lawson -
Associates for 2 more detailed discussion of the trench investigation). In my
opinion, Wthh is based upon review of the Korbay and Lewis report (1980),
there is insufficient a&é—seai!oun-d-mg evidence in the irench log that-makesit—
ifapossible to estabhsh whether that trace of the WF has been active during
the Holocene “Despite all the investigations to date, the WF has been poorly
defined regarding location and number of splays within its larger zone of
shearing. Borg (1991) considers the WF to be "possibly active” and based upon
the occurrence of similar volcanic units: that it has had approximately 6 km of
offset (for comparison ithe Hay'ward Fault has had tens of kilometers offset)
There has been some agreement that the characteristic mode of movéement of
the WF is right lateral sirike slip and that relative motion is downward to the
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west, either normal or thrust, in the vicinity of East Canyon. In my opinion,
only substantial subsurface investigations incorporating trenching could
definitively ¢haracterize the WF zone.

B

The ECF had not been investigated or inferred prior to Borg's 1991 study. He
suggested that movement on it might be more recent than that on the WF. This
assumption was based upon a jog of the WF that Borg interpreted at the
northern end of East Canyon (Fig. 7a and 7b). Borg thought that the WF may

" have been offset by right lateral movement of the ECF. This interpretation is
different from that shown on Plate I. The intersection of the WF and the ECF is
appears complex and thus subject to different interpretations. The question of
whether one fault has been more recently active than the other might only be
definitively resolved with future subsurface 1n¥rest13at10n near the faulis’
intersection. If these faults delineate a graben, they may have both been
active at similar times. On the other hand, one fault, perhaps the WF, could
have had a greater degree of right lateral movement (creep or discrete ‘
displacements) and could have been active without requiring movement from
the other fault. The recent 1993 trench mves'ugauon established that the ECF .
did not. appear to be recently active, as discussed in the previous section. '

Rock types and their distribution in the East Canyon have also been poorly
characterized. Past interpretations of the East Canyon have invoked large-

scale landshdmg in combination with colluvial ‘deposition, or numerous

parallel faults in a broad WF shear zone, to explain the lack of stratigraphic .
continuity among various bedrock formations. There is poor agreement )
between different geologic maps in the location of bedrock contacts. And ~ )
further, the nature of the contacts between the Moraga and Orinda on the west CMTW-19
‘side of the WF, and between the Claremont and Sobrante on the east side of the cont

WF, is-uncertain. According to Jones and Curtis (1992) the contact between the B
Sobrante and Claremont Formations is faulted throughout the extent of these
two units. It is possible that this contact has been mistaken for the WF in some
cases. Jones (personal com munication) also considers that the contact

between the Orinda and Moraga, just west of the WF on the northern fire trail
below the UCB Animal Behavior Station, appears f aulted Additionally, the dip
of adjacent sedimentary beds and volcanic flows are unconformable, The
geologic maps by previous mvesugators have not indicated fault contacts
between these formations. :

East Canyon Geologm Fleld Mappmg
FINDINGS

The Geologlc Map of East Canyon is shown on Plate I and the Cross secuon of A-
A'is showd on Plate II, The map highlights-outcrops that were verified in the
field. Ouicrops are dep1c1.ed as heavily shaded areas outlined in black, and are
labeled according to their associated for mation. Deposits of colluvium, with
the exception of some float material, and alluvium are not depicted on this
map; it is intended to only show bedrock relationships if the overburden of
colluvium and alluvium were removed. Float, depicted by an "x" symbol, was
occasionally mapped in some areas to try to determine - the extent of par1.1cular
formations, Séme borehole. infor mation from previous studies is indicated as
circles with crosses. Outcrops exposed in WF trench A (Korbay and Lewis,
1980) and GRC (pending report, 1993) trenches 1-3 are shown. Since there are —>
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colluvium/alluvium. Previous bore hole data by GRC indicates that volcanic
agglomerate and andesite occur in the HWHF footprint. The agglomerate
appedars to overlie the andesite,.

Second, the question concerning the existence of the East Canyon Fault, as
previously mapped by Borg, has béen verified in GRC trench 2 just north of
the HWHF footprint. Field evidence of the projected northern extent of the ECF
includes slight variations in soil type, and changes in topography noted in the
field and to some extent depicted on the contour map.

With regard to the lithologic umts present in the East Canyon, conclusions and
questions raised from the geologic mapping are presented below. The
discussion is ordered geographically from central, south, east, north, and west

. East Canyon. An historical photo of the East Canvon (Lawson and Palache,
1900) has been included because it exhibits the geomorphic expression of the
bedrock units that cannot be ob served today due to the vegetative cover of the
hills (Fig. 7). :

In the central portion of East Canyon, the Moraga is in contact with the Orinda s

Formation. Surface mapping and subsurface exploration have not revealed

whether the contact is depositional or faulted. Either alternative is possible, as

inferred on Plate I. The triangular-shaped canyon, that is bounded by faults,
suggests the presence of a graben rather than large scale landsltdmg for the
mechamsm responsible for its formation. - :

There is still some question about the orientation of the ECF south of the HWHF. -

It trends generally north-south, but it appears either to curve or splay- )
southeastward (Plate I). This is a slightly different interpretation than Borg's
(Fig 8a and 8b) and is based upon several lines of evidence. These include the
GRC magnetometer data, the measured direction of shear planes in GRC trench
2, and a linear channel that is apparent in the field but not well depicted on
the base map for Plate I (Fig. 6, an historical contour map, depicts this linear
channel much better than Plate I). The splay of the ECF may be intersected by
a possible cross fault interpreted from the GRC magnetometer survey (1992),
and by a small fault that was inferred from shckens:des observed in volcamc '
rocks at the small quarry east of the security gate.

The southern segment of East Canyon, the area w1th1n the hairpin curve of -
Centennial Drive, is the most poorly understood. Borg indicates that Moraga
volcanics are offset by the:ECF. Very few exposures occur in this area that has
been planted as a redwood grove. Because of the tree cover, the contour map
does not show the details of topography or the gullies. As a result, the geologic
mterpretatmn for this area is highly speculative. Outcrops of both Orinda and
Moraga Formation: were observed in a gully Landsliding has been documented
near the Centénnial. Drxve overpass and may be related to ground water
movement along the ECF. Hummocky topography within the redwood grove -
indicates historical landsliding that is likely more extensive than depicted by
LBL Plant Engineering (1981) for Landslide # 40. The presence of the Orinda
Formation in this area is highly probable, as indicated by the earthflow type

" of landsliding, which is particularly character:stlc of the Orlnda Formation
rather than the Moraga, '

If the Moraga occupies a faulted Wedge just southeast of the security gate,
then af auIt maY extend along the Moraga - Orinda contact into central East
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Canyon. This would be similar in projection to Dibblee's (1980) interpretation
of the WF (Fig: 9). Alternatively the fault may veer eastward and extend into
Korbay's prolected cross fault LF/K (Fig. 10). Without further geologic
characterization the pattern of outcrops and faulting in this area cannot be
resolved. ‘

In the eastern portion of East Canyon, the Tm-e sandstone outcrops near _
Building 74. A sample was taken from the bedrock exposure located in an
excavation for a new substation. A thin section of the sample has been
examined by both Jones and Flexser. They indépendently confirm that this
sandstone is not from the Orinda Formation. Jones believes that it is probably:
Miocene, older than and not part of the Claremont Formation. Bore hole data
from Dames and Moore (DM) (1962) and from Korbay and Lewis (1980) suggest
that Orinda units occur to both the east and west of the Tm-e outcrop This is
supported by float from the Orinda Formation that was mapped in the field.
The extent of the Tm-e unit southward is very speculative.

The presence of the Tm-e is possibly explained by its being faulted and

displaced against the Orinda Formation within a broad. WF shear zone (Plate I). ) ‘_;

'Brown-colored shales that were intercépted at 25 and 9 feet by Dames and

‘Moore (DM) (1962) in borings 9 and 13 (Fig. 11), respectively, were interpreted

by DM as part.of the Clare mont Formation. Alternatively, the shales could be
assoc1ated with the Tm-e units rather than the Claremont Formation, as
numerous shale and outcrops are representative of the Tm-e along the upper,
southern fire trail bordering the ridge between Strawberry and Claremont
Canyon (about one half mile south of the HWHF, between the Claremont

Formation and the Upper Cretaceous units). Tlus hypothesis is represented on
Plate I,

In the eastern segment of East Canyon the Claremont Formation occurs east of
the WF zone. The Claremont has numerous faults and folds, many of which are
not portrayed on this map due to their lack of relevance to the questions
concerning the HWHF. The numerous faults in the Claremont have com monly

. beern thought to be associated with the intense folding that happened prior to
the deposition of the Orinda Formation. This does not mean, however, that ail
the faults in the Claremont.should be considered Pl1ocene or Mioceéne in age.
More recent offsets cou,ld have occurred along splay faults associated with the
WF shear zone. The predommant dip of-the chert is steep, varymg slightly to
either side of vertical A sandstoné dike intrides the basal portion of the near-
vertical chert beds This sandstone unit has been observed as outcrops, and it
© causes. geomorph:c breaks.in slope.. This geomorphic expression is apparent

in stereo; aerlal 1 photography, and on high resolution contour maps. Both the
eastern and Western boundaries of the Claremont Formation appear to be
defined by-& thi¢k shale’ bed, devoid of chert. One plausible working .
hypothesm for the occurrence of the Claremont Formation in the East Canvon
area is that it occumes an anticline whose axial plane dips steeply toward the
west, and with its east limb overturned. Extensive limb shearing is suggested
by the numerous northwest*southeast irending faults cutting the Claremont
Chert (Cross Secuon Plate 1.

To the north sxde of East Canyon which is beyond the extent of Plate I, the

Claremont Formation pinches out between the eastern and western sections of
the Orinda, The head of the canyon is defined by a saddle of Orinda'sediments
between peaks of Moraga volcanics near Grizzly Peak Blvd. The WF continues
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northwestward, but the down dropping associated with its westward side does
not seem readily apparent much beyond a quarter miie to the NW of the
" canyon head.. .

The local structural setting of the Moraga volcanics on the west side of East
Canyon is not well resolved. Along Centennial Drive, just north of the base _
map used for this project, Borg (1991) and Dibblee (1980) show that the Moraga
rocks strike northwesterly and dip eastward about 25 to 35 degrees,
respectively. Along the power line/fire trail that starts at Centennial Drive
and then heads eastward into the East Canyon, the dip of the Moraga Formation
appears to vary. From the beginning of the.trail at Centennial Drive to the
‘nose of a small ridge (near a power pole) the volcanic beds dip westward.
Continuing eastward along the fire trail, numerous fractures and calcite filled
veins occur where the beds dip eastward and then westward again. The
deformed configuration of these beds could be representative of other faults in
this area. Plate [ shows an inferred fault paralleling the ECF. Field evidence is"
" scant but also includes a small escarpment along the northeast side of the
valley. '

Because of the critical character of the HWHEF, the effects of faults on ground
water flow are particularly important to establish in the East Canyon. In some .
cases, faults are permeable flow paths. This for example is likely within the
Moraga volcanics. In other cases, such as within the Orinda shale or where
fault gouge occurs, impermeable barriers may form. Hydrology of fault zones
can thus influence landsliding. In this respect, it is relevant to note that two
landslides in the East Canyon that have required past mitigation occur along -

the projected traces of the ECF and the-WF. A:1981 revised map from LBL Plant
Engineering {Fig. 12) showing landslides 41 and 40 is of interest because
landslide #40 may be affected by ground water flow associated with the ECF.
Evidence of substantial flow was revealed during the excavation of trench 2.
Landslide #41 is also situated between two inferred traces of the WF at Building
74. Additionally, during a landslide investigation for the UCB Botanical Garden
and the Jordan Trail (Fig. 13), Provenzano (1991) suggested that excessive pore
pressures from seepage flow along his interpreted projection of the WF were"
affecting slope stability, It appears that a portion of an historical landslide

has been reactivated. The springs mapped by Soulé (1875), that occur along
the trace of the ECF, are also likely examples of water seepage controlled by
faultmg (Borg, 1991). ' .

UNRESOLVBD QUESTIONS FOR THE GREATER EAST CANYON AREA:

l. What is the nature of the Wlldcat Fault? For example is it a wide shear zone

with numerous traces or a single trace; is it a shallow thrust or a high-angle

strike-slip fault; are any or all of the poss1ble traces and splays of the WF
actwe? .

2. What is the nature of the contact between the Moraga and Ormda
Formations throughout central East Canyon? This is particularly important
for. charactenz.mg ground water flow in the area.

3. What are the distribution jand s;gnifii‘:ance of sedimentarj«‘ rocks (Tm-e?)
west of the WF that are not considered Orinda or Claremont Formation?
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Conclusions

No acnve faults have been found to exist beneath the HWHF building footprint.
Concerning overall geology of the East Canyon, and based upon my original
field work and past studies, I conclude that there is insufficient evidence to
confidently explain the relationships among the various geologic units

between ECF and the WF or to determine the activity status of all the faults that
potentially exist in the area.

The Geologic Map (Plate I) suggests that the East Canyon occupies a broad

shear zone of the WF, and that the ECF may be a major splay within that zone.

Both these faults show elements of right-lateral and vertical displacement. "“r\F\ <\
The canyon may have formed as a result of shearing and/or down dropping PR Al
between the ECF and the WF It should therefore, be considered a graben.
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_ The Geologic Map shows 1nferred fault splays beneath Buildings 74 and 83. It
an earthquake occ:&xired on the WF, vertical or horizontal motion would met
likely be spreat ae&ea—ia—;:eﬂa_&_te- modegate to large quake nearby on °
the Hayward Fault. Yet even if the WF rs—maelwa‘sfhe.f:otentla for — -

- displacement to occur on it or other subs1d1ary faults of the Hayward must not aadie
" be d1sregarded if the Hayward generated a large quake cQ?r —
PR i 7 -
THhis surf ace mapping effort has not found new evidence to indicate that the
WF is active, nor can potential activity in the broader shear zone near it cay

Buildings 74 and 83 be ruled out. To date, the only subsurface investigation of A\_c.r—-.\_[._,,

the WF involved trenching of a single splay that was more than 1,000 feet de o _\‘ é
" Loy

north of Building 74. The fault splays that are inferred to occur beneath

Buildings 74 and 83 can only be confirmed by examination of the presently j\\nm LLQ
concealed subsurface. Exposures of the fault traces may be revealed during

excavation of the planned access road to the HWHE.

Recom mend ations.

1. Because faults and hydrologic flow patterns are important to the settings of N
Buildings 74 and 83, geologists should investigaté the planned excavation for
~the access road to the HWHF. If bedrock is encountered, the evidence to prove
or disprove the presence of a fault and its status of activity may be at hand. If
only colluvium is -eficountered along the road cut, then substrface ‘
investigations may be prudent to resolve these questions. The Geologic Map of -
East Canyon (Plate I) should be updated by m.t‘ormauon revealed during

gradmg excavauons

‘2. A map showmg raw” geological observations at LBL should be produced
This map should show outcrop information as well as borehole lithologies,

such as those compiléd by Holland and Wollenberg (1992) for the on-going LBL
Site Characterization Project. The previous geological maps prepared by
consultants to LBL are in conflict with boring and outcrop information in a
number of locations (Holland, personal com munication). A single updated
geological map should be compiled to aid in foundatron design, ground water
control, and slope stability, .

3. Recommendation 2 should be a component of an integrated, comprehensive.
and computerized data base for the geology of LBL. An efficient computer-
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based'#yﬁteﬂi"ﬁ?ﬁuld‘allow simplified and on-going amendments of the map as -4
more is learned from future investigations. The map could be implemented as
a layer in Facilities new AutoCAD system. This implementation would make the
latest geological understanding of the LBL site available on-line, particularly

to the Facilities civil/structural group.

4. A repository for all boring samples, outcrop samples and thin sections
should be established to aid in the identification of local stratigraphy. This
. resource.should be madé available to consultants who perform geotechnical
studies for. LBL and available to LBL staff involved in site characterization
studies. This repository could contain many samples suitable for future

geotechnical and engineering 50115 tests. Thls-couM—pessrblv save costs to
future 1nvesugatlons (SR AN \A--\]

5. When future geotechnical investigations are performed, consultants should
utilize computer-based maps discussed in recom mendation 3 as a base. This - = CMTW-19
would assure more accurate and consistent results from project to project. The cont.

results of their mvesugauons should be subsequently entered into the : '
computer system, Ata mx_mmum contracted geotechnical consultants should
make use of the "raw” updated geological map discussed in recommendation 2.- -

6. Contracted geotechnical consultants should-be required to submit maps-that -
delineate between physically verified/observed and inferred/interpreted -
geological information (je., outcrop maps). Additionally, consultants should be . '
required to yield unused boring samples for inclusion in the sample reposnory
discussed in recom mendauon 3.

7. Local consultants and researchers that have performed past studies on LBL
property should be contracted or at least contacted to submit outcrop <ot
information compiled from their previous studjes.
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LAWRENCE BERKELEY LABORATORY
Bidg.: 50C Room: Exi: 5344

September 24, 1992

'MEMORANDUM
- To: - * Steve Blair, Kam Tung
From:  Harold Wollenberg, Pat Williains

Subject: Geological investigatié_n, ‘East Canyon area

Int_roduct_igon”' :

" The meed for accurate répresentation of local geology in the vicinitj'-'r'

~of Lawrence Berkeley Laboratory- has been long standing. Numerous B
maps, with  varying . interpretations have been ‘produced- since

Andrew C. Lawson's work at the turn of -the ‘century.  Recent

. preliminary geologic' mapping .of the Berkeley Hills, by Scott G. Borg

(1991), . summarized . by Wollenberg' et al.  (1992); - reveals . an . .

interpretation of local geology that includes. an  inferred East Canyon

Fault' trending’ approximately N-S and crossing the eastén part of

the lab, just west of the biomedical 'ré;caich facilities. Previous

~'geologic maps ' have delineated - the Hayward and..the Wildcat faults as - -

~significant and: seismically .active . in the general vicinity, although the
- status of . the- Wildcat: fault has been of recent. debate. The: status, as
~well as possible seismic and hydrologic implications of the inferred
East Canyon fault -are” yet” unknown. However, Borg. suggests that the
. age of this fault is probably yoiinger. than the - earliest activity on ‘the

. Wildeat fault: T6 . properly characterize. the - géologic -setting of the
. LBL's’ Bast Canyon area, which- will. include the Waste Handling and

N -dé,t‘zﬁ_l'egl ‘-‘i(r'ﬁvkéstig'a;io_ns:"to' determine 1) if- the fault exists, 2) if so, ‘its
" accurate 'f_ilpc-'a,tion',-‘ and 3). the ‘possible seismic -and -hydrologic
ramifications of ‘the fault to the existing and planned facilities. '

Storage - :Facility planned for construction in - 1993, we. propose

‘Background: _

The castern part of LBL is located on “steep-sided Slopes in

Sirawberry Canyon that hive beéen subject’ to repetitive geologic

“processes - that include - seismiic and landslide activity.  Consequent to’
. the - urbanization of these hillsides, these’ processes now constitute

Al - 2
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Steve Blair, Kam Tung

Page 2 :
September 24, 1992

hazards .Lo the humdn populatlon and to the infrastructure of LBL.

As part of the Site Restoration Program at LBL, preliminary geologic
studies to assess the hydrogeologic conditions of bedrock were .

initiated in 1992 by the Earth Sciences Division.

A geologic map and report was produced by Borg (1991) Borg's map,

‘combined field reconnaissance, historical air photo interpretation and
some original site mapping. The existence of the East Canyon Fault is
inferred from 1)  airphoto lineations, 2) apparent offsets in the

_ stratigraphy, 3) an alignment of springs known to exist in 1875, and
4) right lateral movement that may bei creating a northward ]og in -

the Wildcat -fault. The northern terminus of the East Canyon fault has

not been established, but its northern intersection with the Wildeat
' _fault -warrants furthcr mvestlgauon to clarify possible 1ntcrrclat10n '

Exposures of the Moraga Volcanics adjaccnt to, and west of the East
Canyon fault are extremely altered and oxidized, suggesting past

ground water  movement. Borg suggests that the absence of altered

volcanics east of the. inferred trace of the: fault indicates that the
fault could be a groundwater barrier. Exposures of the mineralized
- zone are located on a powerline trail ' norihwest. of the proposed
waste handling $torage facility. New exposures imay be ‘revealed
_ durmg gradmg and excavauon operauons for "the: access road.

The wcdge of propcrty boundcd by thc Wlldcat and East Canyon

faults and the roadway to the Cell and Molecular Blology facﬂmes has:
the - geomorphic. characterlstlcs of .a large" landshde ~deposit. Geologic .

"1nvest1gat10ns in ithe . early 1980s by Hardmg, Lawson & Assoc

deplcts “this’ segmcnt of’ land as -a -landslide, yef" mappmg by Borg
(1991) shows that bedrock conticts can be followed on some portions
of this | feature, Llncatlons from: the" Wlldcat fault - and ‘the inferred -
East Canyon fault -are observable on stereo air.. photos “This mdlcates'

that if - this feature is" a landslide, it - has been cut-by younger faulting.

The . nature of- thlS landform- should bc ‘established in order to-

dctermme thc potcnnal for either storm or seismic- mduccd fallure

B8, s
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Steve Blair, Kam Tung
Page 3
September 24, 1992

1992 Pr‘og_ress

Durfin‘gl September 1992 some- field reconnaissance of the East Canyon -

area has -been performed by Earth Sciences Division staff.  Laurel
Collins, Senior Research Associate, has been collaborating in a mutual
field mapping effort with Dr. David Jones, Dept. of Geology and

Geophysics, University of California at Berkeley. Their field mapping
in the -general -vicinity of the East Canyon area yields additional

information that was not indicated on the Borg map. Collins and

Jones' mapping effort -includes reconnaissance of bedrock exposures’

- in streambeds, banks, and gullies, and detailed lineation mapping -

and  geomorphic airphoto interpretition from low - altitude, 1971,

color. stereo airphotos.  Interpretation . of vegetation assemblages. |

‘associated  with the different bedrock types, geomorphi¢
characteristics, and assessment of previous . mapping efforts are used
to . extrapolate bedrock. contacts for inaccessible sites. © Previous

mapping -to the south and in "upper portions of ' the watershed. by

Tones has ~established additional field verification "of bedrock
exposures  over a broader area than that covered by Borg.

Recommendations for FY1993
A "'dctaileql géo‘log'ic' map of the East Canyon 'areei; 1S necessary to.

better: define the seismic and hydrologic characteristics of the Waste
Handling and Storage Facility's site. Of primary hydrologic concern

~ are the questions: are the faults in this area. permeable pathways for
. -the’ movement of fluids into :the -Strawberry Creek drainage, or -are
. théy~.

the faéility?. "In addition: to the ‘direct benefits to LBL, investigation of

the inferred. East Canyon fault. and its seismic ‘significance will ‘benefit

the g.rqz_ilt”gf:fc(‘)m'rpiu_hi‘ty of the Bcfkcley ‘Hills.

To co;nplctc and ‘produce a final geologic map wq-Arec-';_ommcnd the.

~ following: :

1." - Conduct- additional field mapping along stream courses, trail cuts,-

~and at-excavation sites for new construction projects. Additional
- bedrock outcrops may become exposed as LBL and UCB perform
_vegetation clearing and ‘prescribed burning treatments for their

tuel reduction programs. A schedule of such activities will be

é;éifgﬁﬁl— ;‘

o inipermeable’ barriers ‘to ° fluid movement? What effects. will |
. . future’ movements. on- the faults. have on the. hydrologic integrity of |

cont.
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0.1 FTE, Pat Williams: $8K*

furnished to L. Collins, who is also a member of the Hill Area Fire

Prevention Committee. Though most field mapping should be

concentrated near the East. Canyon site in an effort to detail the

local geologic characteristics, a minor amount of mapping in
adjacent watersheds will be necessary to. define the boundary

and extent of the East Canyon fault. -

Review historical photo archives, make copies of selected frames

and annotate when pertinent. Stereo airphotos, taken during
1939 -and 1946, will be .utilized to interpret . geomorphic

conditions . prior to major’ comstruction . activities in" the canyon. -
Additional photography from different years will also be-
- reviewed. ' ' .

‘Review and summarize existing geotechnical documents

concerning’ landslide and fault hazard studies.

. Observe and document . flow : cdndi:tio_ns; during fall drought- and

later wet-season, at springs discovered in the field or depicted in
the 1875 map that are located along the proposed trace of the
East Canyon fault. - ‘

- As' drilling information becomes available within " the. LBL
~ property, - supplement maps with subsurface information.

As . bedrock exposures are tevealed ' during road grading
operations at. the . East Canyon construction site, -concurrently

advise LBL. with respect 10 :appropriate level of requiréd study in

.the interim "between' grading. and start of building: construction.”

. In -rc,'c';"'_opcratlion with the LBL- site restoration project, complete a

definitive report and- map on bedrock, fault. and: landslide
locations ‘for the East Canyon area- - C ey

‘Suggested FY 1993 Budget:

0.4 FTE, Laurel Collins: $25K*

60/8Y
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Page 5
September 24, 1992

' Expensés, report preparation: $3K

*does not include overheads
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"S.Blair :  Geotechnical Synopsis October 16, 1997

. SYNOPSIS OF CURRENT GEOTECHNICAL DATA
ON THE WILDCAT FAULT AND LBL EAST CANYON AREA

"The following is a brief summary of geotechnical réports and studies -between 1974‘and.the

preseént concerning the Wildcat Fault and LBL East Canyon Area. All'documents are available °

for review in their entirety‘t‘hrough LBL Plant Engineering.

- Active Fauits are defined by the State Geqlogist as ‘those exhibiting evidence of
surface displacement during the fast 11,000 years (Holocene Age). : '

= Potentially active faults are defined as those that have been active in the last 3 million
years. - S : - '

List of Regorté:-

1) . Géot_ogic Ihve‘stigatidn, Building 74 Addition, HLA,- Jdly 25,1 974, LBL
.- Geotechnical File #238 - ' - ‘ : S

2) - Review of Building 74 Addition Geologic Investigation, letter from Bufton
Marliave dated Oct. 15, 1974. L.BL Geotechnical File #239 ) o

3). Pféliminary'Geqldgic in vesti_'g'atibn,, Propo‘éed Biodynamic Laboratdry
Building, HLA, dated July 31, 1975, LBL Geotechnic_:a! File #29

4)  Wildcaf Fauit Study, Biomedical Labc‘_Jratory.-I,IAProject, HLA, February 19,1980,
. LBL Geotechnical File #35 : - - )

5) * Review of Witdcat Fault Study by Harding Laﬁson-Assoc.; letter from Burton .

Marliave dated Feb. 27, 1980. LBL Geotechnical File #35

B) Prélifﬁﬁna;}; Gé‘qtécﬁhica}' Ev,éjaétiqh,;?fqpos@d East Canyon Corporati‘c-m‘
+ Yard, HLA:,‘Janu.ar‘y 18, 1985. LBt Geotechnical File # 190 T

’j?) . Geqtebhnfcal invésfigatfon,_ Replacement Hazardous Waste Handling Facility,

- Geo/Resource Consultants, Inc., October 17, 1989. LBL Geotechnical File #
) 8) ‘ Geblogy of L:iw‘rence Berkéléy Laboratory, Scott G. Borg, Geologist, October
- 3, 1991. IR AR
9) Geologic Studies Hréfating to the Site Restoration Program at the Lawrence
Berkeley Laboratory, H.Wollenberg, S.Borg, P.Holland, B.Smith, P.Williams, -

M.Eveland, for Proceedings, 1992 Waste Management Conference, San Juan,
.Puerto Rico, April 9-11, 1992 ' oy

o3,
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S.Blair, ' ‘Geotechnicat Synopsis

Geolog:c Investlgatlon Bu.-ldmg 74
Addition, HLA, July 25, 1974, 1BL
Geotechmca! Flle #238

Discusses .Alquist-Priolo Act, ' _
Wildcat Fauit and cross fault *all Witdcat Fault
considered seismically inactive.” :

. "The Wildcat Fault and .the
unnamed adjacent faults do not
displace " alluvial. sediments of

- ‘Holocene Age or bedrock younger

-~ "than the Moraga volcamcs (8'
m!lhon years). ,

Review of Bu:!dmg 74 Addition Geologlc- )
lnvest:ganon letter from Burton Marl:ave
dated

Oct. 15, 1 974 LBL Geotechmcal Fle #239 ‘

:Dzsagrees w:th Iocatzon of Wldcat

- Eault from-above:HEA’ fepoit.. . s

- Does’; agree that "ng:poteritial Y Wildeat Fault O
: hazard exists from the fauftsin the . :
immediate area”. Flecommends
design’ earthquake is75 - ..
magnitude on the Hayward Fault. .
Suggests the fault confi guratlon
shown at nght ' :

64/89

October 186, .1992 '

. Cross Fault

" Cross Fault .

&
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' S.Blair ~ Geotechnical Syriopsis October 16, 1992

. Prehmmary Geologic Investrgat:on Proposed Brodynamrc Laborarory Building, HLA
dated July 31, 1975 LBL Geotechnical Fl!e #29

' Plate t shows poss:bie faults” jUSf S ' ’
éast of Bldg 83 site and in overpass

. ravine both running north and south. -
Report recognizes Wildcat Faultin - _ '
the area but states that "neither the E

Wildeat Fault in this areg nor any
other fault in the site vicinity is
known to be active.” as discussed in
the Bidg 74 report dated July 25,
1974. Simplified version of Plate 1 is
shown at right.

Possible Fault - ~Wildcat FaulL

W‘.'dcat‘ Fault Study, Biomedical L_aboratorjl I Project, HLA, February 19,1980, LBL
Geotechmcal F le#35 | - : :
CMTW-19
| cont.

Trenches excavated across Wtdcat
Fault narth of Bldg. 83 and just, south
of Bidg 74.. Trenches were
examined by Korbay, Curtis, Lennert,
and Marliave. Report again .- -
concludes that neithéer the Wildcat Wildeat Faupt” -
Fault or the cross fault are active or :
potentially actlve Fault Iayouts
~ shown at right, - -

Cross Fault

CIE TR SN

Rewew of Wr!dcat Fault‘ Study by Hardmg Lawson Assac., Ietter from Burton Marhave
dated Feb 27 1980 LBl Geetechmcal F le #35

Letter concurs with HLA repon of 2/19/80 that there is no ewdence of | .
recent fauit actswty on the Wlldcat Fau!t i the vrelnrty of LBL property o —




S.Blair.

Geotechnical ,Synoosis

October 16, 1992

Prel:mmary Geotechnical E valuation, Proposed East Can yon Corporatlon Yard HLA,
' January 18 1985 LBL Geotechnical File # 190

Reiterates’ that ‘the Wildcat
Fault is not seismically active.
Report mentions that a branch -
of the Wildcat fault may
underlie the site. " "This
postulated fault is based on
our interpretation of the site
geology :ncludmg information

" gained in previous
investigations and conditions
exposed during landslide
repair work adjacent to the
overpass along Centennial
Drive." Fault layouts shown at

" right, : :

Geotechmcal Investi igation, Replacement Haza
Geo/Resource Consultants Inc , October 17, 1 989

‘HLA Postulated

" &~ Fault

Wildcal Fault

. Cross Fault ™ -

rdous Waste Handlmg Facrhty,

Refers to W:Idcat Fault Study by HLA of 2/27/80 to conclude that fault is

inactive.

Geology of Lawrence Berkefey Laboratory, Scott G Borg Geologtst October 3, 1991

. States that there is substanttal

(though ci rcumstannal) ewdence
~forthe existenceofa -~ -
“*N-S East Canyon fauit

'des:gnated Feg “Also states}hat’

UMb Taulf 1S inferred to be
‘ younger than the eariiest. actwuty
.. onthe letfcat Fault and it is -
B ,poss:ble_iha{ this fault has been
... recently active.™ Recommends
“additional | mappsng ‘and initial.
trenching i3 locations. If faulf.
‘evidence is discovered, then
- follow'up with deep (100-200’ )
S dnﬂmg "

b6/89

A2 - 5

) ’HLA Postulated
Fault

~Fec

- Wildcar. Faull.
.~.,_.- 'Cros.’s FW .

maarﬂtw]r FJ’”“]
aucs it Ghm e
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' sBlair | .. .. Geotechnical Synopsis - October 16, 1992

L .Gééfd§i¢Studies ;Félaiiﬁg-' fo the Sité Restoration Program at the Lawrence Berkeley

Laboratory, H: Wollenberg, S.Borg, P.Holland, B.Smith, P.Williaris, M.Eveland, for _
Proceedings,” 1992 Waste:Management Conference, San Juan, Puerto Rico, Aprit 9-11,

- 1992,

' Paper refers to Borg, 1991 and feitératés'that there is substantial evidence for the

existence of the -East Canyon fault (Fec) based on 1) air photos, 2) apparent

stratigraphic offsets, and.3) spring: alignment in- 1875." Paper mentions other-
possible fauits at LBL and concludes that "once these faults are verified, their roles -
as. pathways' or barriers for movement of groundwater cap be determined.”

.Location of Fec is the same as shown in Borg's paper above.

b
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~ 1. Borg

The geology of Strawberry Canyon was recently map ped by Scott Borg (LBL
Geologist) as part of the Site Characterization project to evaluate hydro-
geologic. conditions of the LBL property. In his report on the Geology of the
Lawrence Berkeley Laboratory, Borg (1991) depicted the ECF as a right-lateral,
N-5 trending fault in the eastern portion of East Canyon (Fig. 8a and 8b). The
ECF provided Borg an explanation for the jog in- the otherwise fairly linear
trace of the WF that separates older Miocene-early Eocene seédiments and
Claremont Formation from younger, mostly Pliocene Orinda and Moraga

- Formations. He did not determine whether the ECF terminates at the
intersection of the WF but he did consider movement on the ECF to be more
recent than movement on the WF. o

Borg showed two other faults that splay northwestward from the‘WF shear
zone. These faults define the certral northern area of East Canyon. Borg
infers that they may separate and define wedges of Siesta and Orinda
likely that he was depicting the Sobrante Formation rather than the Siesta.
His map shows that the Building 85 footprint would be on Moraga volcanics.

- At the _soulh_ern portion of East Cariyon, west of the WF, and within the hairpin -

.. curve of Centennial Drive, Borg shows an E-W depositional contact between
. Moraga and Orinda bedrock. This interpretation is different from any-

previous maps for the area.

To the east of the WF Borg shows a queried NE-SW trending fault that displaces
Claremont and Orinda sediments. This fault is herein referred to as Lawson
Fault/Borg (LF/B) because it was first depicted in 1900 by Lawson and Palache
in their publication about the geology of the Berkeley Hills.. Lawson indicated
that the fault, herein referred to as Lawson Fault/Lawson (LF/L), crossed and
offset the WF and continued southwestward toward Strawberry Creek (Fig. 14).
' On the'other hand, Borg believes that the LF/B does not crosscut the WF. Thus,
" Borg considers movement to be more recent on the ‘WF, while Lawson

considered ' movement on the LF/L'to be more recent. -

2. Geo/Resource CoRsultants (GRC). . R
. Du"rinug l 989,GRC pgr’t,‘o‘n_’ﬁéd‘ a- Géé}.gc’:hnical Investigation for the proposed
HWHEF'(Ng; et al, 1989). Their mapping showed a trace of the WF separating
Claremont and Orinda bedrock along eastern East Canyon (Fig. 15). ‘The'LF/L

was not ﬁrithin,lhe’in‘s‘t-UdY area. The Orinda is shown to contact the Moraga to -

the éastof thie HWHF. Building 83 is shown to straddle the contact and this-

- interpretation was probably based upon an earlier geotechnical evaluation by

Korbay (1985). GRC reports the WF and LF/L as inactive. This was based upon

GRC's review of-the HLA report (Korbay and Lewis, 1980). The proposed HWHF

footprint is shown to be on Moraga bedrock as borne out by GRC’s borings and
test pits. e . o ‘ Lo

3. ‘Dames and Moore'(DM] _ . oo

"Danies and Moore (1962) showed cross fauiting in a roughly E-W projection
through Building 74 (Fig. 11). The cross fault lined up between bor;’ng #10,

64/55&3--2

sediments. There may have been a color error in his map such that it is more " . |-

CMTW-19
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which: reportedly intersected Orinda Formation at the surface, and borings #9
and 13, which intersected brown silicious shale at 25 feet and 14 feet depth,
respectively. This shale was interpreted by DM to represent the Claremont
Formation. -An alternative interpretation could be that the silicious shale is
part of the Tm-e bedrock that contains inferbedded shales and sandstones.. DM
indicates that boring #10 is to the north of the cross fault, which herein is
designated Lawson Fault/Dames and Moore (LF/DM): Their study does not
confirm the existence of the cross fault through any other analysis. T

4. Harding-Lawson Associates (HLA)

Reports by HLA have included a variety of interpretations of the geology and
faulting within East.Caniyon. Their most recent re ports are referenced herein.
In their Preliminary Geotechnical Evaluation of the Proposed East Canyon
- Corporation Yard Development (Korbay, 1985) the HWHF footprint would occur
. on Moraga bedrock (Fig. 10). The WF is delineated as a single trace to the east

of -East Canyon, and to the south the WF is offset by an E-W trending cross fault
intersecting Building 74. This cross fault is in the general vicinity of LF/L but.”

it'has a slightly different location and projection than LF/B or LF/DM. .1t is
thus referred to as Lawson Fault/Korbay (LF/K), after the HL A Project

" Engineering Gédlogisp LF/K intersects Centennial Drive just south of the -
security gate at Cyclotron Road and projects westward. The map in Figure 9

also shows the inferred KF paralleling a linear drainage channel to the west of

~ the WF.

The earlier HLA report (Korbay and Lewis, 1980) showed a slightly different
geologic interpreétation than that shown in 1985. In particular, the KF is not -
indicated (Fig. 16). The.1980 HLA report discusses that Lennert (1976)
expressed concern for potential activity on either the WF or the cross fault
(LF/L or LF/K?). Accordingly, HLA performed a trench analysis in 1980 and
concluded that the WF and the LF/K were both inactive. This -determination
was based upon HLA's analysis of two trench-studies: trench A on the WF in -
northern East Canyon; and trench B on The cross fault LF/K just west of
Building 74 '(Fig. 16 and Plate I), o = : -

In 1980 Korbiy, Lennert and Curtis Were all present at the trench A site for
- the WF,'which was locdted approximately. 1000 feet north of the HWHF (HLA's-

- Log'of trench B is shown 'in Fig. 17).  Their disagreement regarding activity of
- the.WEF.has been noted (King, 1984: personal ¢om munication from Curtis and
‘Lennert, 1993). Further more, since Borg's map and Plate I show several ‘
faulted strands riear the.trenchlocation, and HLA's WF trench never intersects
chert from;the Claremont Form ation (which might define the eastern edge of
the WF), it;is impossible to say with certainty that Korbay actually viewed “the"

WFin the' HLA trench. HLA's trench shows that a contact betweern the Orinda
and a light yellow brown clayey sandstorie demarcates the WEF. This sandstone.
- may be sandstone that is associated with the Sobrante or Tm-e unit, that js - -
frequently found near thie base of the.Claremont. Curtis has remarked _
{personal com munication) that he has observed a light gray, poorly cemented -
sandstone near the base of the Claremont For mation at the east side Building -
74. He interprets it as distinct from the Orinda and Moraga, which could imply
that there may be yet another sandstone unit that is-unresoived along the WF
shear zone near Building 74. | : : e '

l -%704?&3 -3
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- The WF has been postulated to be a wide shear zone which implies that jt may
not have a single trace, as depicted on so many of the ma ps. Korbay concluded
* that since there was no displacement of colluvium, the WF was not active.

. However, a discrepancy exists in the HLA log of trench A. The detail of the WF
shear shows that there is a.vertical bedrock step on the eastern edge of the
fault trace, but it is not shown in the larger diagram of the entire trench wall,"
nor is an explanation given in the text for the stepped feature. Notles on the’
detailed drawing indicate that "no gouge on sandstione surface" was observed.

- by Korbay on the face of the bedrock step. It is conceivablé that if gouge had -
formed it could have been removed by erosion subsequent to the displacement.

" Alternatively, landsliding following the displacement could have overlain the
fault displacement and would not require evidence of shears in the colluvium,
Curtis (personal com munication, 1993) considers that the-opportunity for
gouge. or slickensides to form is very unlikely when near-surface colluvium is -
faulted against bedrock. The sharpnéss of the bedrock face led him to believe
“that the WF had been recently active, Given that the bedrock step is shown'in

Korbay's detailed drawing, where more care was taken to draw features

exposed at the fault trace, the step clearly seems to exist. It isthe discrepancy, .
about the interpretation of the bedrock step and whether shears, fault gouge, -

or slickensides are even required when colluvium is faulted against bedrock
that makes resolution of whether the WF has been active during the last 11,000
years Very difficult. This latter problem plus the Jack of continuous bedrock
outcrop along the base of the trench; lack of detailed characterization of the
overlying soil and colluviom above the fault trace, and the failure of the

trench 16 intersect chert from the Clare mont Formation, in my opinion, leaves
the only known trench analysis on the WF unresolved. '

A second trench B was excavated by HLA to determine if LF/K was aclive since

" it was interpreted to offset the WF (Fig. 16). HLA states that the location of the
cross fault was previou sly determined from an exposure behind building 74
and interpretation of test borings from olher investigatiens. Information -
about.the exposure is not given nor has.it been found in previous reports
reviewed for this study. No trenching 'h:as' ever been done on the LF/K to
verify its location on the Edst side of the WF. .The projection of LF/K actu ally

" plots: to tHe north of the DM's-boring #10 (Fig. 1.0); which was DM's basis for

. the localion of the. cross fault o thesouth. of the boring, and thus Korbay's,

© . cross fault:trench was o the north of DM's prpjection ’of LF/DM. If HLA's .

~trench:Was.only 65feet long, as indicated ofi/their trench log (and Aot 73 feel™

as shown by Korbay and Lewls, 1980) then-it is bnlikely thai the HL A irench -
intersected the’cross fault projected by DM. The HLA-trench log B (Fig.:18)-

indicates that bedrock was not intersected and that only an altered zone in'a

- B J.' i ‘-

_ sandy clay colluvium was encountered to demarcate the possible locatiofi of .~

the LF/K. Korbay concluded that since the upper three feet of soit did not ~*

show displacement, the LF/K was not active. On the basis of this scant - .

" - information; I do not believe the location of a cross faull, whether it'is LF/L, -
LF/B, LF/DM, or LF/K has been verified. Additionally, if there isa cross fault,
it cannot be ascertained from existing reports whether it offsets the WF or vice
versa. . - g S

. Ina s.ﬁbsequserlt" report by HLA (Korbajr. 198-2) a difféi‘ent interpretation of the .

WF and the cross fault is shown (Fig. 19), Two'cross faults weré inferred and
displacement of the Claremont cert is indicated by the cross faults.

718 4
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- The nature of the contact between the Moraga and Orinda Formations in

" central East Canyon is not explained by Korbay in his 1985 report because the

contact is: shown to be overlain by Quaternary Coliuvium (described as,

~ landslide debris and colluvium) (Fig. 10). However; the older 1980 Geologic
Map shows a depositional contact existing between Orinda and Moraga bedrock
in northern East Canyon, north of the fire trail near the UCB Animal Behavior
Station (Fig. 19). This differs with Jones' interpretation that these two units
are faulted against each other in this area. -

5. Converse Consultants (CC)

In a report by Converse Consultants (King, 1984), the mapping of the WF and

~ the LF/K (Fig. 20) is similar to that by Korbay in 1985 (Fig. 10). CC discuss that
. the 'WF has a sense of displacement similar to the Hayward Fault Zone, right

+ lateral slip'with a similar east-side-up vertical component. The CC report
quotes Curtis that 3.5 miles of right lateral displacement from the Sibley .
Volcanic vent to the East Canyon Area has occurred over the last eight million-

years. CC concludes that the activity of WF remains a question but based upon '
Korbay and Lewis' (1980)'_study'of the WF, they judge that it is most likely not *
active within the study area. However, they did not perform a critical review -

. of Kerbay and Lewis' trench investigation.

‘The centra] East Canyon is mapped by CC as Quaternary Colluvium overlying
Orinda and Moraga bedrock. The nature of their contact is shown to be. :
depositional at the northern extent of the East Canyon. Southwestern East
Canyon is shown as a Quaternary landslide that has destabilized portions of
Centennial Prive and Cyclotron Road west of the security gate. -

The 1984 CCreport depicts faults identified by HLA and Lennert (Fig. 2'1).
HLA's interpretations are discussed in the text above. Lennert's mapping is
from Lennert and Associates Hill Area Dewatering Stu dy. Revised Geologic Map
(1979). Lennert dépicts an E-W trending fault, referred to as New Fauit (NF) -
by the CCreport. Voids encountered during drilling and the disappearance of
surface runoff into eracks in a ravine were the basis for his postulated NF. .
Based: upon:lack of surface expression and lack of offset geologic units, CC did

not support the existence of NF.

- Lennert'also depictéd the E-W trénding University Fault to cross the Upper
* portion of East Canybn and that it and NF are both truticated by the WEF. A

- smaller fault trending -northwestward into the Animal Behavior Research
Station is indicated to the riorth of University fault. The CCreport did not .
suppoi't the gxistence of the University Faull. The smaller fault was not

' addressed inr CC's-analysis, | - C :

- 6."Holland & Wolleriberg. - -
Im'their Initial Appraisal of the Geologic Controls of Ground Water Occutrence
and Movement, in the "Grizzly" Area of the LBL, Holland and Wollenberg

- (1992), suggest an E-W trending fault, herein referred to as tfie Holland ‘Fault
(HF), just north-of Lennert's postulated NF (Fig. 22), This fault is suggested in
one:of two hypotheses to explain the geology near Building 77-as interpreted -
from numerous boring logs. The HF is discussed as part of a hypothesized
setting that includes a volcanic center. The eastward projection of the HE

724 s
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would inte‘_r‘secf the ECF at about 1,000 feet elevation. Holland and Wollenberg

" . hypothesize that this fault would have an apparent south-side down offset.

This is consistent with the geomorphology of central East Canyon. A slightly
northerly projection of the HF may be used to possibly explain two geomorphic
features that can be seen on Figure 6, The saddle behind the knob- just north
of the end of the trace of the HF could be down dropped to the south, Two
drainage channels, at points A and B, are also beheaded near the 1,000 feet

" elevation in central East Canyon. - :

7. Provenzano

A report on Slide Repair Investigation for the UCB Botanical Gardens by

Provenzano (1991) indicated that the cause of a landslide in the Botanical
Gardens was due-to excessive subsurface seepage flow, partly related to the
".crossing of the WE. Provenzano sites impublis’hed data that was provided to

- him by Ben Lennert and includes a geologic map with Lennert's

iriterpretation of the location of the WF (Fig. 13).- This map indicates that the *

- WF is not displaced by any cross faults and that the WF prajects through .
Building 74 in a different southeasterly trend than previously indicated on
Lennert's map cited by CC.

'8, Dibblee

The published Geologic Map of the Briones Valley Quadrangle (Dibblee, 1980)
shows a different interpretation of the WF from those of other investigators.
Dibblee indicates that it veers west of Building 74, and appears to meet up with
the KF in the area within the hairpin curve of Centennial Drive (Fig. 9). The
distribution of bedrock is also shown to be quite different than that of other
investigators, particularly that the Orinda Formation is not shown to occur

west of the WF or between the Moraga and Claremont Formations.

CMTW-19
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In 1998 the US Environmental Protection Agency declared LBNL
eligible for listing on the National Priorities List (NPL) for
Superfund clean-up.

The legacy contamination at LBNL is significant and a couple of

punp and treat operations do not adequately deal with the contamination
issues. LBNL has never mapped the site's hydrostratigraphic units
(HSUs) to better understand the hydraulic connection between

various permeable layers of the HSU's sedimentary sequences to
facilitate a more accurate construction of groundwater flow and
contaminant fate-and-transport model. We ask that DOE fund a rigorous
mapping of all the HSUs associated with the Project sites and that

this mapping be included in the EIS. Section IV.C.2 was superficial

and did not adequately address the serious contamination present

at LBNL. As a reference to groundwater cleanup we include a presentation
by Lawrence Livermore National Laboratory's Site Restoration Program
Leader, available at UC Water Resources Center Archives' website,
(Attachment 10.)

After 70 years in Strawberry Canyon, it is time for LBNL to move
offsite to better facilitate the vision of its current director
Alivisatos (Attachment 11, p.2) to reorganize the lab's physical
layout and create a second campus. The lab's antiquated concept of
co-locating research (buildings) should be changed to embrace a
modern "Global Network University" concept with "Portals" (campuses)
not just in different cities but countries, which is the cutting

edge trend among universities (NYU) and other institutions of
higher learning.

To exercise the principle of co-locating research in every day

lab life is impossible, based on the DEA's description (IV.B.7./p.54)
of lab practices to prevent Intentional Destructive Acts. "The
entire LBNL site is fenced, and controlled access is available only
at three entry gates. Card keys would be used for building accesg...
The building would have a guard on the door during normal business
hours and gard key access. " Indeed, no one from the outside, even
from labs next door can casually walk in and "exchange ideas", as is.
continually purported by LBNL officials. In fact access to any
building/lab/office is strictly controlled and available only on

a "need to know" basis,

For the reasons stated above, we ask that LBNL very seriously

consider expanding the co-location concept to the entire Bay Area,

i.,e. consider alternative locations for the second campus in

Richmond (Richmond Field Station), Vallejo (Mare Island)}, Oakland
(former Navy Base), Alameda (former Naval Station) and in Fremont
(former NUMMI plant/See attachment 12.) to avoid continuing logistical,
environmental, geotechnical constraints and legal challenges,
currently crippling LBNL and its futurel
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Lawrence Livermore National Laboratory

History of a Ground Water Cleanup Project:
LLNL’s Livermore Site

May 4, 2010

(=

Pete McKereghéh
Site 200 Restoration Program Leader

h Laboratory, P. Q. Box 808, Livermace, CA 94551
This work performed under the auspices of the L1.S, Departmeant of Energy by
Lawrence Livermore National Laboratory under Contract DE-AC52-0TNA27344

CMTW-24
Presentation Qutline

» Site Background

= Site Hydrogeology

= Remediation Approach

= Effectiveness of Selected Remedy
= Regulatory Process

= Accomplishments

* Summary

Lawrence Livermore National Laboratory 76/ J ‘{ LL
2

LLNL-PRES-430431




'll'!!P:IIwwv}r.Innovutton-amerlca.orgIamcleJmm.phmeicielU-bss K’e m@m \ 4«-10193 “4 ;_ -
| NNOYATTOR % PatiRads s il S {;)
Meia s Joomal "Qﬁbb\ﬁ(@g‘j Comodfizite.

ariacnment 1

e ({priey)

Raising the Energy Level at the Berkeley Lab

April/May 2010
Paul Alivisatos

By Ken Castle

He has an endearing laugh, an amiable personality and a sense of informality that puts people at ease. But
behind the affable demeanor is a man with a mission. Paul Alivisatos, the new director of the Lawrence
Berkeley National Laboratory, isn’t wasting time or energy in his assault on global warming. He’s
determined to establish the lab as an energy research hub and to accelerate the transfer of technology in
ways that can have significant impact. To accomplish this, he’s asking his 4,000 employees to overhaul the
lab’s culture, priorities and collaborative processes. And could they please do this yesterday ?

With a Ph.D. in chemistry, Alivisatos is soft-spoken but resolute. “Our lab needs to be much more strategic
and much better coordinated in its approach to research on climate and the carbon cycle,” he says. “The
scale of innovation that is required to address these global problems is enormous and there is an urgent need CMTW-24
for us to step up with more focus and more resources.” In his view, it’s time to get scientists out of their

silos, encourage them to work as a team on common objectives and convert their research into deliverable cont.
applications.

Alivisatos, 50, was named in November to the position that was formerly occupied by Steven Chu, who was
appointed secretary of the Department of Energy last year. Alivisatos was acting director until the
University of California’s Board of Regents made the appointment permanent. Managed by the University
since 1931, Berkeley Lab—which was the first in the national laboratory system—performs research in
nanoscience and advanced materials, life sciences, computing, energy and earth sciences, physics and
cosmology.

It might be argued that Alivisatos, who was raised in Chicago but spent part of his childhood in Greece, has
big shoes to fill, and quite a legacy to inherit. But, as deputy director during Chu’s tenure at the lab, he’s
been well-groomed for management, which is often outside the comfort zone of academics. “He’s an
incredible scientist with incredible judgment on a variety of issues,” Chu says of his former colleague. “He’s
level-headed and calm, and he has an ability to inspire people. Also, he has the leadership to take projects
from material science to real-world applications.”

Indeed, the multi-tasking Alivisatos, who still conducts his own nanoparticle research and still regularly
meets with a group of grad students at the university, knows something about what it takes to create a
business. He was a scientific founder of Nanosys Inc. and Quantum Dot Corporation and is a board member
of Solexant, Inc. Nanosys, which was launched in 2003, produces materials that give LCD displays better
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color and brightness and extend the capacity of lithium ion batteries. Quantum Dot, a nanotech startup
acquired by Invitrogen in 2005, develops tiny semiconductor crystals that fluoresce brightly with small
amounts of light, thus providing detailed imaging tools for medical researchers studying the behavior of
cells and organs. Solexant, founded in 2006, manufactures third generation thin film photovoltaic
technologies that significantly increase the efficiency of solar cells and thus reduce the cost of solar
modules. All of these technologies spun off from projects that Alivisatos spearheaded at the lab.

Being involved with startups, he says, has been a sometimes humbling and frequently enlightening
experience. “When you take things from the lab to the marketplace, there are so many considerations and so
many ways to work that issue,” he says. The commercial success of a new company, he adds, has more to
do with the talent of the leadership, especially the CEO, than with the technology. Without strong marketing,
sales and production efficiencies, groundbreaking discoveries can have difficulty finding a life outside of
the laboratory —a reality that often confounds scientists, says Alivisatos.

A key challenge for the Berkeley Lab, as well as for the nine other DOE labs across the country, is coming
up with a system of collaborating with industry. Last year, the Government Accountability Office issued a
report on shortcomings in the labs’ technology transfer programs. It said that the facilities lacked parameters
such as consolidated goals, performance measurements, incentives, funding and flexibility.

While the Berkeley lab has a track record of giving birth to startups and licensing its science, Alivisatos
acknowledges that sometimes the catalyst is little more than “throwing it over the fence” —a comment
punctuated by his trademark laugh. “But the consensus is that this is not the preferred model,” he says, “and
that we need to think about better structures.” One organization that is trying to tackle the bottlenecks, he
adds, is the Joint BioEnergy Institute, a San Francisco Bay Area partnership that consists of the Berkeley
Lab and five other nearby labs and institutions, among them Lawrence Livermore and Sandia national
laboratories. Their mission is to stimulate development of the next generation of biofuels—liquid fuels
derived from the solar energy stored in plant biomass.

“When we talk to our friends in industry, both the large established companies and the startup
entrepreneurs, we often find that each one has a different idea on how to interact with us,” he says. “We
have to be flexible, and hopefully the DOE will be flexible. It’s very possible that a nimble industry
innovator will be able to do things that our lab would never be able to do, and yet our lab has the basic
science that is a good resource, We might need to do research cooperatively in different ways. It might be
that we would have a consortium, if it is a competitive situation, or particular partners that want a closer
relationship. There are a lot of challenges, but we have to be excited about the opportunities.”

Certainly, Alivisatos is turning up the wattage at Berkeley Lab, which is situated on a hill above the UC
campus but also maintains satellite facilities in west Berkeley and neighboring Oakland. Among his five key
objectives is a major reorganization of the physical layout. He'd like to consolidate the outliers into a second
campus and revitalize the main campus by replacing old, seismically challenged buildings with new ones.
Potential sites for the second complex are being identified and a recommendation is in the wings. While the
need exists to add more staff and work space (and, not incidentally, more grants), Alivisatos is reaching out
to the surrounding neighborhoods with assurances that the main campus will not extend beyond its existing
footprint, thus addressing the concerns of environmentalists and residents.

As part of a new community relations initiative to dispel the lab’s walled garden impression, Alivisatos

regularly meets with members of the Berkeley City Council, inviting them to come up and visit. And he’s
formed an advisory group to engage friends and critics alike, providing updates and inviting feedback on
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existing and proposed projects. Given the “green” sensibilities of Berkeley and the local economic stimulus
from the lab, that sort of relationship would seem natural. However, the reality is that it hasn’t been warm
and fuzzy in years past. “We haven’t done a good job of telling our story,” says James Krupnick, chief of
operations and a lab veteran of 33 years. “But Paul has a knack for explaining things in layman’s language.”

Another goal is to improve efficiency at the lab. Alivisatos wants to initiate peer and scientific reviews of all
14 divisions, which function with their own directors and set their budgets independently. He wants to see if
the operations staff can tighten up on administrative costs and if scientists can network more frequently with
other teams. These reviews, suggests Krupnick, are aimed at eliminating duplication, as well as reorienting
the staff to focus on key technological objectives. The vision is that if the fundamental and applied science
groups can work cooperatively at much higher levels than they have in the past, real progress can be made
on the innovations that are needed to affect climate change.

Alivisatos has identified two key science initiatives that hold the most promise for commercial applications:
Carbon Cycle 2.0 and Next Generation Light Source. The second of these is an extension of his own
pioneering research in nanocrystals, and reflects his involvement in creating startups. He believes there are
more opportunities to develop low-powered light sources, using quantum dots and quantum rods for a
variety of electronics and medical devices, and thus reduce demand from the grid.

But his overriding priority is an ambitious, all-hands-on-deck effort to eliminate carbon emissions. “Our lab
is supposed to solve big problems,” he told his staff in a February call-to-action briefing. The goal of this
initiative, he said, “is to make sure that the lab itself has the biggest impact that it is capable of having. We
have lots of people who are making wonderful discoveries in fundamental science but who could contribute
more to the issues of carbon cycle research than they are today.”

The lab scientists are being tasked to create more precise climate modeling and to move the needle on
biofuels, solar photovoltaics, battery efficiency and carbon capture. Also, said Alivisatos, they should
expedite their research into the relatively new field of artificial photosynthesis, which holds long-term
promise. Berkeley Lab has been working on something called the Helios project, in which the goal is to
create photovoltaic cells in the form of a semiconductor membrane of nanocrystals that would mimic natural
photosynthesis, the process by which green plants convert sunlight into electrochemical energy. The end
product would be the storage of solar energy in the form of renewable liquid transportation fuel. Alivisatos
has calculated that 58 million acres of non-arable land covered with photovoltaic nanocrystals would be
enough to replace all of the gasoline consumption in the United States. In this effort, the lab is investigating
three prototype systems: generating biofuels from biomass and algae, and using solar energy to directly
convert water and carbon dioxide to fuels.

While some teams are developing new technologies, others, he says, need to concentrate on short-term
solutions. Specifically, the lab should address how to make more efficient use of fossil fuel, since reliance
isn’t going away anytime soon, and to temporarily store carbon dioxide—in processes referred to as capture
and sequestration— without releasing it into the atmosphere.

Clearly, life will change for the scientists at Berkeley Lab as they rally around a new, more critical mandate.
But there is little doubt that Alivisatos is held in high esteem by his colleagues and knows how to manage
change. “It’s amazing to see how Paul handles both his academic research and his administrative duties,”
says Peidong Yang, himself a world-renowned Berkeley chemist with expertise in nanoscience and sofar-
based nanotechnology. Years ago, Yang worked with Alivisatos to build a molecular foundry at the lab and,
more recently, is helping him develop a solar innovation hub as an outgrowth of the Helios project. “Paul
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has always had vision and a deep grasp of the science behind the problems,” says Yang, “He communicate.
exceptionally well with scientists from various disciplines, with chemists, physicists and engineers. He has
this ability to pull people together.” '

With his muitiple talents, Alivisatos seems to be the right man in the right place. And he embraces a
profound chance to make history. “This is an amazing period for the lab,” he says, one in which he
anticipates expansion, improved integration and transparency, and more financial support from the federal
government. “Since the nation has decided to rely on science to lay a foundation for the future, as well as
help dig ourselves out of recession, our job with the labs is to make sure there is good return on
investment.”

Paul Alivisatos realizes that his is a high-stakes assignment. Time is running out, and every nanosecond
counts.

Ken Castle is a freclance writer who reports from California for Innovation.
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Lawrence Fremont National Laboratory

A New National Center with Consortium Partners for Green Clean
Technologies/Research/Development/Manufacturing.

Five million square feet of laboratory/office/research and
manufacturing space already built and immediately available at the
NUMMI Fremont site, previously occupied by a joint venture between

General Motors and Toyota, which ended on April 1, 2010.

The site is in the geographic center of the Bay Area, served by an excellent
transportation infrastructure, a trained workforce and research and
development communities nearby as well as supportive elected officials!

The new Lawrence Fremont National Laboratory (LFNL) will be just
35 miles from Berkeley (UC/LBNL)
30 miles from Oakland (22 miles from the Oakland International Airport)
41 miles from San Francisco/lUCSF (32 miles from SFO)
18 miles from Livermore (LLNL/SANDIA),
12 miles from Hayward (Cal State EB)
16 miles from San Jose (Airport) and Silicon Valley
18 miles to Menlo Park/Palo Alto/Stanford/SLAC

The LFNL, future anchor/center and hub of the Green Corridor going
north, south, east and west, is centrally located to all of the East Bay,
South Bay, Peninsula and San Francisco!

This is the Opportunity of the Century for the Department of Energy,
Lawrence Laboratories, UC and the Consortium of Private Industries they
are now or will be partnering with in the future; British Petroleum (BP),
Energy Biosciences Institute (EBI), Joint BioEnergy Institute (JBEIL/Jay
Keasling), Amyris Biotechnologies, Nanosys Inc., Quantum Dot
Corporation/Invitrogen, Solexant Inc. (Last 3 associated with Paul
Alivisatos), etc.

It is specifically an Opportunity of a Lifetime for the Lawrence Berkeley
National Laboratory, to offload facilities from the unstable Strawberry
Creek watershed site, with its unconsolidated soils, water and mud of a
collapsed caldera, riddled with landslides and earthquake faults, stifled

by logistical, environmental, geotechnical constraints and legal
challenges, currently crippling LBNL and its future.
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Since this Project is so huge, expensive and controversial,
we are submitting all of our 3 previous comment letters¥to the
CEQA process to be considered (and responded to) as comments
to the NEPA DEA process. Especially we ask you to review our report
titled: "Contaminant Plumes of the Lawrence Berkeley National
Laboratory and their Interrelation to Faults, Landslides, and
Streams in Strawberry Canyon, Berkeley and Oakland, California®,
specifically sections dealing with Contaminant Sites, both regarding
chemical and hazardous contamination and radioactive contamination,
Drainage Network Mapping, Geologic "“Bedrock" (Formation} Mapping,
Fault Mappling, Landslide Mapping, ume Monitoring Sites and Zones
of Concern for Potential Plume Migration, as well as Future
ggvglgpment and Site Conditions and in conclusion our General
ecommendations warrant careful consideration in the full-scale
EIS, as they all deal with concerns related to Project sites,
i.e. B85 complex, B25 complex (GPL) and B 71/55 sites of the DEA.
(Attachment 13).
Inadequacies of the DEA are blatant, uncertainties associated with
these sites enormous, "Detailed information concerning significant
environmental impacts" (required by NEPA were glaringly missing,
thus denying decision makers the ability to adequately assess
all potential and existing environmental risks associated with the
Project. THUS A FULL-SCALE EIS IS REQUIRED, especially since
gsignificant amounts of public, taxpayer funds under ARRA are
proposed to be committed to this ill conceived Project with extreme
risks inherent at the site.

—

Pamela Sihvola
Co=-chair, CMTW
P.0. Box 9646
Berkeley, California 94709

* Qur comments on the DEA are organized in 5 sections titled:
DOE/SLSII/DEA
COMMENTS#1o0f5 through #50f5
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CONTAMINANT PLUMES OF THE
LAWRENCE BERKELEY NATIONAL
LABORATORY AND THEIR INTERRELATION TO
FAULTS, LANDSLIDES, AND STREAMS
IN STRAWBERRY CANYON, BERKELEY AND
OAKLAND, CALIFORNIA

Strawbrry Creek tershed ca. 1965

Laurel Collins, Geomorphologist
Watershed Sciences
1128 Fresno Ave
Berkeley, California 94707
collins@lmi.net

for

Pamela Sihvola, Project Manager
Committee to Minimize Toxic Waste
P.O. Box 9646
Berkeley, California 94709
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(" Committee to Minimize Toxic Waste ) gg%ggs fé%gﬁg

Board of Regents, University of California
Russell Gould, Chairman

¢/o Anne Shaw, Secretary
office of the President

1111 Franklin 8treet, 12th. fl. b
0akland, Galifornia 94607. _ July 8, 2010

Via fax # (510) 987-9224

- .Subjsots Gomments on Action item GB 4, before the Regenis' Gommittee

-on Grounds and Buildings (July 13, 2010)s Certification ef
Environmental Impact Report. (EIR) and Approval of Design of the
Seismie Life Safety Medernization and Replacement of @General
Purpose Laboratory (GPL) Building, Phase 2 (Seigmic Phase 2)
Project, Lawrence Berkeley National Leboratery (LBNL)

' Honoradble Chair Russell_&eulﬂ and Members of the UC Board of Regents,

“We urge you not to certify the above referenced EIR for the Projeot
proposed for the Lawrence Berkeley National Laboratery (LBNL) site,
~ located in the Strawberry Oreek Watershed in Berkeley and 0Oakland,
Galifornia, for the following reasonss ' ; o

1. The entire EIR for LBNL's Seismic Life Safety Project is wrong-
headed by stating that the "Project" would remedy LBNL space which
poeses Seismic Life Safety risks, because it willfully ignores the
fundamental meaning of the fact, that the entire LBNL site is on
the State of California‘'s delineated official seismie harard zone
/.

for garthquake induced landslides (€GS 2003 a/b),

The follewing 1s a citation by LBNL's Geotechnical consultant

Alan Kropp & Assoc. in reference to another ARRA funded project

at LBNL algo associated with. the Building 71 sitet "The recommendations

presented herein are net intended to stabilize the site or mitigate

the potential for landslide e movements.” (April 8, 2010 Geo-

technical Investigation, Building 71 BELLA). Building 71 site is

on top of a major landslide, included in the CGS Seismic Hazard

Zone Report map, showing a landslide extending from the hills -

gpslope of B: 71~beneath most of the B 71 complex and into the valley
elow. :

These same concerns apply to the sites of the other components

of the Projeect EIR currentlg before you, Of speeial ooncern are

the landslides undermining Building 85 complex, LBNL's Hazardous
Waste Handling, Storage and Treatment Facility and the Building 23
complex, the proposed site for the General Purpose Laboratory 'GPL).
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UC Board of
Regents Set
To Hear Lab’s

Seismic Plan

by Zoe Filippenko
Contributing Writer

The Lawrence Berkeley National
Laboratory will propese a seismic
modernization plan to the UC Board
of Regents at their Tuesday meeting to
begin updating the hazardous build-
ings within the facility, but concerns
have been raised by community mem-
bers over the environmental impacts
of the construction.

The proposal suggests retrofitting
one building, constructing a new gen-
eral lab and demolishing two build-
ings and six trailers. It is part of the
lab’s long-term development plan pic-
neered in 2006. According to the plan,
only 51 percent of the lab’s buildings
were assessed as suitable for use and
24 percent of the structures needed
seismic up) A

Additionally, the report states that
62 percent of all lab buildings are more
than 40 years old, pushing them past
the age where it becomes more cost-
effective to construct 2 new building.

“The takeaway message for us is that
safety is of primary importance,” said Jeff
Miller, head of public affairs at the lab.

However, the nonprofit organiza-
tion Save Strawberry Canyon has been
continuously voicing concerns about
the lab’s building endeavors.

According to the organization’s
president, Lesley Emmington, the lab
is built on the remains of a dead vol-
cano that is composed of soft soils and
large amounts of water.

The composition of the land is rela-
tively unknown, but it has proven to
be susceptible to serious erosion and
landslides, Emmington said. Not
only is building on top of this soft soil
dangerous, but the natural resources
and beauty of the watershed will be

. >> LAB: PAGE 2
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LAB: Prop?sa_I—Esﬁmates
Plan to Finish by 2014

FROM FRONT

threatened, she added.

“How are they going to stabilize
the building if there is nothing but
soft, shaky soil underneath?” she said.
“Lawrence Berkeley Lab places things
in this area, but if the structures are
moved 20 feet, there is nothing solid
from part to 5

But Jerry O'Hearn, the retrofit proj-
ect’s director, said there are *no sig-
nificant, unavoidable environmental
impacts in the Environmental
Repo wrih'l-lemme new build-
ing out- set en stan-
dards by 50 percent. 5

Buildings are chosen for repair and

.| retrofit through a rating system ‘on

a scale of very poor to good. Those
deemed most hazerdous become the
highest priority to retrofit, according
to er.

Projected timelines under the new
proposal estimate that the various proj-
ects would begin in 2011 and be com-
pleted by 2014. The lab, which employs
approximately 4,000 people, would
have to relocate employees in one of the
buildings scheduled for demolition. The
other building has been vacant for years
due to its hazardous structure.

The lab already received funding for
the proposed construction, allocated
by the U.S, Department of Energy as
part of a stimulus package for all of the
10 labs under the authority of the de-

‘| partment’s Office of Science.

Contact Zoe Filippenko at
zfilippenko@dailycal.org. ——w—
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In addition to the landslide risks of the proposed GPL site, phe

area, known as LBNL's 01d Town, contains some of the most serious

and extensive legacy contamination at the lab, especially VOCs,

Volatile Organic Compounds, potentially causing a threat to any
Eersonnel from construction workers to LBNL employees present at
he site at any time!

CMTW's concerns regarding radioactive and hagzardous waste contamination
at LBNL were largely ignored, specifically as they were expressed

in our report: "Contaminant Plumes of the Lawrence Berkeley National
Laboratory and their Interrelation to Faults, Landslides, and Streams
in Strawberry Canyon, Berkeley and Oakland, California® submitted

as part of our comment letter to LBNL.

BEnclosed is a brief chronology of some of the 40+ landslides

already mapped at LBNL (Attachment 1.) as well as a figure showing

the collapsed caldera of the site with unknown mixture of mud, )
perched water and boulders, for which LBNL has yet to do a comprehensive
hydrogeological study of its composition. (Attachment 2.) Also

missing is the mapping of LBNL's hydrostratigraphic units (HSUs),

which would shew the hydraulic connection between various permeable
layers of the H3Us sedimentary sequences, thus facilitating a more
accurate construction of ground water flow and contaminant fate-andse

transpori models,

3. Two critical figures, referred to on page 5-227 of the Final EIR,
were missing . They were hastily sent out with a Notice of Errata

on June 30, 2010, The title of Figure 1. is "Bedrock geologic map

of LBNL", and yet it only refers to various formations present at
LBNL, such as Moraga Formation, Orinda Formation etc, There is no
bedrock at LBNL, the use of the word bedrock is misleading,

it is a misnomer, and LBNL should carefully describe what they mean
specifically when using this word! (Attachment 3.)

Furthermore, the Draft BEIR contained a figure titled:" Wildecat FPault
Study" by William Lettis & Assoc. Inc. (Pigure 4.5-2, on page 4.5-13).
This figure was replaced by another, modified figure, on page 3-9

of the Final EIR, without any referenee to the author/source of

the modifications, date or reason for the modifications. There should
have been a proper explanation attached to this new figure, as to
what was changed and why, since it is related to that eritical

East Canyon landslide, undermining LBNL's Hazardous Waste Handling
Facilityl

Indeed, the entire EIR provides no information or discussion
regarding any investigations performed to determine the depth, width
and length of each of the 3 landslides impacting the Erojects at

B 71, B 25 complex and B 85 complex sites. No discussion or analysis
or proposals as te how to actually remedy the landslides themselves,
Yy removing the hazardous soils etc, No serious discussion was
provided for the consideration of alternate sites either.

2
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In conclusion, we again urge you not to certify the EIR before you.

Elevated Life Safety Risks will continue as long as LBNL

operates at the current site on the unconsolidated soils of a
cellapsed caldera. The EIR projects a false sense of safety,

as it ignores the fact that what ever is done structurally to

the buildings, does not remedy the instability of the site. The
conditions of the land are the dominant hazard features, not the
buildings alene! The EIR offers only superficial mitigations, as if
a landslide could be stopped by a row of toothpicks, as is the case
with the lab's Hazardous Waste Handling Facility.(HWHF).proposal.

No new structures should be erscted at LBNL"s known landslide areas,
and it is imperative that the HWHF be relocated outside the seismic
and wild land fire harzard zone to a mere stable ground, away from
residential populations. The same applies to the GPL building.

Taxpayer funds are scarce, whether it is state/UC funding or
federal ARRA/DOE funding, good money should not be thrown after

bad places.

We therefore propose the consideration of the old NUMMI plant in
Fremont as the new Lawrence Fremont National Laboratory, to be
LBNL's II Campus. Five million square feet of laboratery/office/
research and manufacturinf space already built is immediately
available. Tesla Motors will occupy only some 5% of the facility.
(Attachment 4.) - \ '

And lastly, LBNL is a nuclear industrial complex, with radioecactive
and hazardous releases in Berkeley's Strawberry Canyon since the
1940s. It would be imperative for UG/LBNL to clean up the canyon
lands and waters and restore them te their pre-industrial state,
and start a new campus somewhere else with better regulations,
technologies to prevent future releases into the atmosphere, There
is NO SAFE DOSE OF IONIZING RADIATION was the June 2005 finding of
the National Academy of SBciences Panels BEIR VII, Committee on
Biological Effects of Ionizing Radiation. (Attachment 5.)

Save Strawberry Canyon from future development, restore it to
its natural state.

Sincerely, %M@‘V M
' Pamela Sihvola, Qo-chair

CMTW
Berkeley, CA 94709

ccs Leslie Schilling, Chair, UC Regents Committee on Grounds and
Buildings
ADDENDUM Geology of the East Canyon and the proposed
Hazardous Waste Handling Facility, Lawrence Berk
. , eley
naoh National Laboratory, a S tudy (April 1993) to be ha g
lvered at the BG Committee meeting on July ?3, 2010, na-
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Attachment 1.

Chronology of - mpus Hill Area Development and Slo tabili rough
Early 1900's Development of the campus hill area
1949 Numerous slides occur as a result of Bevatron (Bmldmg 51) construction (Ist
recorded stability problems)
1950's LBL significantly increases construction, massive cuts and fills undertaken to
: create flat pads for roads and buildings
1962 : Bmall slope failures oocur in the slopes behind Building 46, at site of Building
. 77, and reactivation of old slide uphill and east of Building 17
1962 ~ Hydraugers installed to stabilize cut slope at northeast comer of Building 77
site
1963 v Additional hydraugers installed behind slope north of Bmldmg 77 to
stabilize old slide area
1963 Centennial Drive constructed
1967 - 1969 Slope instability continues at cut and fill behind Building 77, slope repairs
' and installation of hydraugers
1967 Mn_mml_slgm_beMeen Bu:lding 76 and 79
1969 lides occur including major

failure of slope between LBL Corporatlon Yard and Centennial Drive which
is repaired with buttress fill and subdrainage -

1968-69 Serious slide occurs at the Centennial Drive overpass eastern abutment, road
_ : partially closed, hydraugers installed
1970 Slide occurred adjacent to Building 71 southeast parking lot, hydraugers
: installed
1973 : s} Building 46 brsected by a very large slide, major repaus required including
et
. dewatering; slide continues to move in wet seasons
. 1975 " Slide at compacted fill south of Building 77

1978 Slide at compacted fill south of Building 72

1975 ';Malor hill area dewatering program undertaken, Shively Well No. 1 drilled
(still continuously puinped)

1978 * Centennial Drive ovérpass deforms further, steel bracing added

1979 Large scale dewatering of the hill attempted, second well drilled, two long -

: . nearly horizontal hydrauger drains installed into hill from Poultry

Husbandry site:

1980% Numerous small slumps and mudflows occurred throughout hill area

1982 Earth movement at Centennial Drive overpass causes road closure, temporary
repairs

1983 More movement at Centennial Drive overpass, road closed, major buttress fill

. repair required
1984 _ Centennial Drive reopened

Source: Complied from information contained in the Hill Area Dewatering and Stabilization Studies
{Converse Consultants, 1984).

In addition to the information above, by 1987 LBNL had mapped some

30 landslides within the lab's Strawberry and Blackberry Canyons, and
by 2008 the number of slides was up to 40, including LBNL's East Canyon
landslide area.

Regarding Bulldlng 46 slide (see above), notes from a site visit by
Robert Dunn and Professor Richard Goodman (October 18, 1976) states.
Building 46 was "first founded on what was thought to be solid basalt-
actually was LARGE BILOCKS." See also attached figure of the collapsed
caldera (after Garniss Curtis, Professor Emeritus) at LBNL.
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Attachment 2.
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Figure above shows an unknown mixture of mud, perched water and boulders,
for which LBNL has yet to do a comprehensive hydrogeological study of its
composition, Also missing is the mapping of LBNL's hydrostratigraphic
units (HSUs), which would show the hydraulic connection between various
permeable layers of the H3Us sedimentary sequences. éfﬂV
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Lawrence Berkeley

I3 SNA AWM National Laboratory

June 29, 2010
NOTICE OF ERRATA
FINAL ENVIRONMENTAL TMPACT REPORT

Project Title: Seismic Life Safety, Modernization, and Replacement of General Purpose
Buildings, Phase 2 Project, SCH# 2008122030

Lead Agency: University of California

Location: Lawrence Berkeley National Laboratory
One Cyclotron Road, Berkeley, California 94720

County: Alameda County

Contact Person: Jeff Philliber, Environmental Planner
Lawrence Berkeley National Laboratory
One Cyclotron Road, MS 76-234A
Berkeley, CA 94720

Final Environmental Impact Report:

The above-referenced Final Environmental Repert (EIR} has been submitted to The UC Regents for review
and consideration, and it has also been made available on June 23, 2010 for viewing by the public. The Final
EIR will be considered for certification by the UC Regenis at the July 13-15 UC Regents’ meeting to be held
at UC San Francisco Mission Bay. Over 400 Notices of Availability of the Final EIR have been sent out to
agencies and the public, along with paper copies and CDs to those who commented on the Draft EIR or who
otherwise requested them. A copy of the Final EIR is available for viewing in the Berkeley Public Library at
2090 Kittredge Street, Berkeley, California. The Final EIR is also available on the following website:
http:/fwww.Ibl.gov/Community/SeismicPhase2B/index.html.

Errata:

Two figures referenced as being in the Final EIR inadvertently were not included in the initial production
of that document. They are included in this errata notice, which is hereby incorporated into the Final EIR.
The two figures are referenced in that document as follows:

Final EIR page 5-227, paragraph 1: “Figure 1 shows the most recent and comprehensive
bedrock geology map of the entire LBNL main hill site, which was prepared by Parsons
Engineering Science, Inc. (PES) and the UC LBNL.”

Final EIR page 5-227, paragraph 2: “Figure 2 shows a geologic section through the LBNL
main hill site from PES and UC LBNL (2000), again based on data from many years of borings,
outcrops, road cuts and construction excavations.”

Both Figure 1 and Figure 2 are attached and included in this errata notice.

If you have any question, please contact Jeff Philliber at the above address or via email at planning@1bl.gov.

Date: -29-0

Jeff Phillilier, nmental Planner
Lawrence Bérkeley National Laboratory

cc: LBNL CEQA Agency and selected Public Mailing List

6. 7/1/
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Attachment 4,

Lawrence Fremont National Laboratory

A New National Center with Consortium Partners for Green Clean
Technologies/Research/Development/Manufacturing.

Five million square feet of laboratory/office/research and
manufacturing space already built and immediately available at the
NUMMI Fremont site, previously occupied by a joint venture between

General Motors and Toyota, which ended on April 1, 2010.

The site is in the geographic center of the Bay Area, served by an excellent
transportation infrastructure, a trained workforce and research and
development communities nearby as well as supportive elected officials!

The new Lawrence Fremont National Laboratory (LFNL) will be just
35 miles from Berkeley (UC/LBNL)
30 miles from Oakland (22 miles from the Oakland International Airport)
41 miles from San Francisco/UCSF (32 miles from SFO)
18 miles from Livermore (LLNL/SANDIA),
12 miles from Hayward (Cal State EB)
16 miles from San Jose (Airport) and Silicon Valley
18 miles to Menlo Park/Palo Alto/Stanford/SLAC

The LFNL, future anchor/center and hub of the Green Corridor going
north, south, east and west, is centrally located to all of the East Bay,
South Bay, Peninsula and San Francisco!

This is the Opportunity of the Century for the Department of Energy,
Lawrence Laboratories, UC and the Consortium of Private Industries they
are now or will be partnering with in the future; British Petroleum (BP),
Energy Biosciences Institute (EBI), Joint BioEnergy Institute (JBEl/Jay
Keasling), Amyris Biotechnologies, Nanosys Inc., Quantum Dot
Corporation/Invifrogen, Solexant Inc. (Last 3 associated with Paul
Alivisatos), etc.

1t is specifically an Opportunity of a Lifetime for the Lawrence Berkeley
National Laboratory, to offload facilities from the unstable Strawberry
Creek watershed site, with its unconsolidated soils, water and mud of a
collapsed caldera, riddled with landslides and earthquake faults, stifled
by logistical, environmental, geotechnical constraints and legal
challenges, currently crippling LBNL and its future.

- 1o/11
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NO_SAFE DOSE _OF IONIZING RADIATION

June 2005 finding of the
National Academy of Sciences Panels BEIR VII,
Committee on Biological Effects of Ionizing Radiation
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LBNL/SLS II/DEIR
COMMENTS/INTRO

(" Committee to Minimize Toxic Waste )

March 14, 2010 DOE/SLSII/DEA
commms#sofB

Jeff Philliber, UC-LBNL Environmental Planner
Lawrence Berkeley National Laboratory

One Cyclotron Road, MS 76-234A

Berkeley, California 94720

Subject: Comments on the Draft Environmental Impact Report (DEIR) for Seismic Life
Safety, Modernization, and Replacement of General Purpose Buildings, Phase 2 Pro_lect
at the Lawrence Berkeley National Laboratory (LBNL)

Dear Mr. Philliber,

The above referenced Project consists of the demolition of Buildings 25, 25B and 55, six
modular trailers associated with Building 71, the construction of an approximately 43,000
gross square foot General Purpose Laboratory (GPL), and the seismic strengthening of
the Building 85 complex — LBNL’s Hazardous Waste Handling, Treatment and Storage
Facility, all located in the Strawberry Creek Watershed’s Strawberry and Blackberry CMTW-27
Canyons. cont.

Our comments are provided in two (2) parts. Since all the project components (areas
associated with B85 complex, B25 and B71) are located site- wide at LBNL, in areas of
great concern to the community, i.e. on top of earthquake faults, active landslides,
radioactive and chemical contamination plumes (both soil and groundwater), creeks and
networks of creeks etc., Part 1 of our comment letter is titled: Contaminant Plumes of
the Lawrence Berkeley National Laboratory and their Interrelation to Faults,
Landslides, and Streams in Strawberry Canyon, Berkeley and Oakland, California,
and cover our concemns in the following areas evaluated in the DEIR: Biological
Resources, Geology and Soils, Hazards and Hazardous Materials, Hydrology and Water
Quality, Land Use and Planning, Transportation and Traffic, Utilities and Service
Systems — and we ask that you respond to our concems in a comprehensive and serious
manner,

Part 2 of our comment letter on DEIR consists of all the comments we provided on the
Notice of Preparation (NOP) of the above referenced document, as these comments and
concemns were largely ignored in the preparation of DEIR .The only changes that
occurred between the NOP and the NOA (Notice of Availability) of the DEIR related to
the demolition of several buildings and structures in the Old Town area, i.e. Buildings
4,5, 14, 16, and 17, possibly some of the most contaminated buildings at LBNL, and
Building 74F in the East Canyon, which were all removed from the EIR process, éscaped
all public anid agency comment as they were secretly included into the Old Town

.’/ 8>

f et o



Demolition project, for which a Categorical Exclusion under NEPA was filed in
December 2009, without any notice to the public. Please, explain why? We also ask thata
full blown EIS under NEPA be prepared for the Old Town Demolition project.

Every single structure evaluated in the DEIR is located in a landslide area, as officially
defined by the State of California, as being in an Earthquake Induced Landslide Hazard
Zone, i.e. landslides will be mobilized in the event of a major earthquake — expected to
happen any day now on the active Hayward Fault! (See attachment 1), Furthermore all
the components of this Project are located in areas of LBNL where legacy chemical and
radioactive contamination is present in the soil and groundwater, due to operations during
the last 70 years, which the DEIR failed to describe in the kind of detail that the site and
its history warrants! The DEIR is deficient, inadequate, misleading and in sections
erroneous. For instance a claim is made that the new proposed location of the GPL is not
located in Strawberry Canyon, when indeed Figure 4.8-1 of the DEIR shows the |-
Strawberry Creek Watershed divisions into Blackberry Canyon and Strawberry Canyon,
indicating clearly that the entire Building 25 site, the proposed location of the GPL, is in
Strawberry Canyon, in the middle of the Building 25 slide and Building 25A Lobe of the
Old Town Groundwater Solvent (VOC) Plume! (See attachment 2, A and B)

In conclusion, LBNL, UC and the Department of Energy (DOE) continue to willfully
ignore and exclude the most significant, fundamental facts related to the Lab site, i.c. the
unconsolidated nature of the volcanic rocks, mud and water that fill an old crater, a
collapsed caldera, on which LBNL facilities were built starting in 1940! What is the use
of drilling 35-50 foot deep holes for piers into this unconsolidated mélange of volcanic
fragmental debris, without ever reaching bedrock, to attempt to tieback the Lab’s
Hazardous and Radioactive Waste Treatment and Storage Facility (B85 complex), further
wasting taxpayer funds! The landslide on which the Hazardous Waste Handling Facility
(HWHF) was built is over 2200 feet (7+ football fields) long, between the East Canyon
Fault (with its numerous springs already identified by UC in 1875) and the Wildcat
Fault.(See attachment 3, A and B).

The same danger is present at the B71 and B2S5 sites, as both are on top of active landslides (See
attachment 1). We therefore ask that LBNL/DOE/UC immediately issue a site-wide
MORATORIUM to any new construction and immediately assemble an international, world-
class, independent group of geotechnical experts to perform all-encompassing, site-wide
geological investigations and excavations regarding faulting, geology and landslides in the
Strawberry and Blackberry Canyons, and that these experts be paid by some of the $ 264 million
of ARRA (American Recovery and Reinvestment Act) funds, already received by LBNL! (See
attachment 4, A and B)

We also ask that at the same time, during the moratorium, a comprehensive Environmental
Impact Statement (EIS) under the National Environmental Policy Act (NEPA) be prepared for
this Project!

257
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§5.6 Site Environmental Report for 1997 » 5-8

§5.6 E. Stormwater

Berkeley Lab lies within the Strawberry Creek watershed, which covers an area of
about 354 hectares (874 acres). There are two main creeks in the watershed, Strawberry
Creek and the North Fork of Strawberry Creek, plus several small tributaries that
generally do not flow all year long. This watershed includes other University of California
property, public streets in both Oakland and Berkeley, and private property. Near
Berkeley Lab, the Strawberry Creek watershed is further subdivided into the Blackberry
Canyon and Strawberry Canyon watersheds (see Figure 5-4).

Surface runoff from Berkeley Lab is substantial because of the site’s hillside
location, the amount of paved or covered surface, and the moderate annual rainfall. In the
1960s, Berkeley Lab began installation of its storm drain system, which is designed to
handle runoff intensities expected in a 25-year maximume-intensity storm. All stormwater
runoff from the site drains through this system to Strawberry Creek or its north fork,
which join below the Laboratory on the UC Berkeley campus.

Under the State of California’s NPDES program, Berkeley Lab must follow the
General Permit for Stormwater Discharges Associated with Industrial Activities.% Permit

m ww Watershed division
----- Site Boundary

Monitoring Locations
by sita ID

@ curvent Sampling Locations

¢t W W W

Figure 5-4 Stormwater Sampling Locations
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Since 1940, land use and planning at LBNL has been sporadic, haphazard, initially due to
the secret nature of the Manhattan Project and later, during the cold war, the culture of
secrecy continued under the Atomic Energy Commission and Dcpartment of Energy. If
indeed UC considers this site to be a viable Hill Campus — now is the time to finally
determine that fact, and if the unconsolidated soils of the collapsed caldera are deemed
unsuitable for future development, it is critical that no more taxpayer funds be wasted
into this landslldmg fault fractured sinkhole, but instead in the future of a new LBNL |
campus in Richmond or Oakland!

Sincerely,

//Kmﬂd Vﬂ/\ | CMTW-27

Pamela Sihvola cont.
CMTW

P.O. Box 9646
Berkeley, CA 94709

PS. What is the total estimated cost of the Project?
Please list projected costs per each Project component.

How much of the Project is funded by LBNL's $ 264 million
ARRA funds?

Please list ARRA funded portions, in dollar ($) amounts
per each Project component.
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CONTAMINANT PLUMES OF THE
LAWRENCE BERKELEY NATIONAL LABORATORY AND THEIR
INTERRELATION TO FAULTS, LANDSLIDES, AND STREAMS
IN STRAWBERRY CANYON, BERKELEY AND OAKLAND,
CALIFORNIA

Laurel Collins, Geomorphologist
Watershed Sciences
1128 Fresno Ave
Berkeley, California 94707
collins@Imi.net

for

Pamela Sihvola, Project Manager
Committee to Minimize Toxic Waste
P.O. Box 9646
Berkeley, California 94709

INTRODUCTION

The Lawrence Berkeley National Laboratory (LBNL), initially called the UC Radiation
Laboratory, was originally located on the University of California Berkeley (UCB)
central campus in Alameda County during 1932. By 1940, it was relocated to its present
site in the steep hills of Strawberry Canyon east of the Hayward Fault and the central
UCB campus (Figure 1). The first major facility, the 184-inch synchrocyclotron was built
with funds from both private and university sources, and was used in the Manhattan
Project in the development of the world’s first nuclear bomb. Beginning in 1948 the U.S.
Atomic Energy Commission and then its successor agency, the Department of Energy
(DOE) funded the lab while it continued to expand its facilities in Strawberry Canyon.

Numerous geotechnical investigations have been conducted during the past six decades
as LBNL expanded while also experiencing problems with slope stability. The many
geotechnical and environmental reports generated by LBNL, as well as research from
local academic, state, and federal entities, indicate that minimal agreement has existed
among scientists on the location of bedrock contacts or location and status of earthquake
faults and landslides in the Canyon.

This is important because LBNL has been required to monitor radioactive accidents and
chemical releases that have contaminated the groundwater and tributary streams of
Strawberry Creek, which flow westward from the jurisdictional boundaries of Oakland to
Berkeley and the UCB Campus. There has been concern by the public that mitigation to
protect public health might be compromised by the lack of comprehensive (and agreed
upon) information on the potential transport pathways of contaminants along bedrock
contacts, faults, and landslides. Without such information, the array of sampling wells
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designed to monitor contaminant migration have not been strategically placed to define
the limits of contamination or potential plume migration. During 1991, the Department of
Energy’s (DOE) Tiger Team found 678 violations of DOE regulations that cover
management practices at LBNL. A key finding was that air, soil, and water in Berkeley
and Oakland are contaminated with tritium and other radioactive substances and toxic
chemicals.

Our project and this report “Contaminant Plumes of the Lawrence Berkeley National
Laboratory and their Interrelation to Faults, Landslides, and Streams in Strawberry
Canyon, Berkeley and Oakland, California” was supported by a grant from the Citizens’
Monitoring and Technical Assessment Fund (MTA Fund) to the Committee to Minimize
Toxic Waste (CMTW). The report addresses the need to compile and develop publicly
accessible maps of Strawberry Canyon, which show the geologic and geomorphic
characteristics that might influence ground and surface water movement near known
LBNL contaminant sites. The intent of this map compilation project is to show where
there is or is not agreement among the various technical reports and scientific
interpretations of Strawberry Canyon. This report can be found on the following web site:
http://www.cmtwberkeley.org

OBJECTIVES

The specific objectives of the project were:

1) Help define or show where there is potential confusion or disagreement about the
location of geological units and associated faults by showing interpretations by
various science organizations.

2) Help define the historical channel and landslide network.

3) Locate verifiable bedrock outcrops as the basis for geologic interpretation;

4) Identify sites of slope instability, especially those associated with groundwater,
and landslides;

5) Synthesize surface geotechnical information with contaminant plume information
for the greater Strawberry Canyon area on a common base map.

6) Post results of technical report on CMTW’s web site.

This project provides necessary information to better evaluate the status of existing
geological knowledge for Strawberry Canyon and the potential for contaminant migration
pathways at existing plumes sites. By achieving a common base of understanding, a more
effective monitoring and mitigation plan can be developed for the contamination sites.
Benefits will also be provided for future geotechnical investigations during expansion of
facilities at either LBNL or UCB. We have started by compiling available information on
a series of overlays that show:

a) Current stream and storm drain network, and all sewer lines and hydraugers,
delineation of the Lennert Aquifer;

3 WATERSHED SCIENCES, MARCH 2007
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b) Interpretation of historic drainage network and springs as indicated on the Map of
Strawberry Valley and Vicinity Showing the Natural Sources of the Water Supply of
the University of California, by Frank Soulé, Jr. 1875;

¢) Geology;

d) Faults, seismicity, and Alquist Priolo Earthquake Fault Zone;

e) Landslides;

f) Areas of contamination evaluated in the Resource Conservation and Recovery Act
(RCRA) process;

g) Additional toxic sites located outside the LBNL fence line, but on UC land, such as the
old waste pit at the former Chicken Creek animal husbandry site as well as groves of
trees and vegetation, south of the Lawrence Hall of Science, contaminated with tritium
(radioactive hydrogen) in soil;

h) Topography with building sites, and roads.

REPORT ORGANIZATION

This report is specifically designed to demonstrate what is known about the key
components of Strawberry Canyon that can influence surface and subsurface water
transport, particularly near infrastructure and known contaminant plumes at LBNL. We
have taken the key elements of surface drainage, geology, faults, and landslides and
divided them into distinct subsections for this report.

We first provide a General Site Description and then provide information about the
Contaminant Sites. This is followed by a brief discussion of Methods used in this report
to produce original maps and compile existing information. Within the Results section,
each subsection on Surface Drainage, Geology, Fault mapping, and Landslides provides
background information and a few smaller scale maps showing recent interpretations.
Larger maps are provided to show compilations of recent information.

These compilations are used to determine whether there is agreement by different
researchers about the location of faults, bedrock contacts, or landslides. Each compilation
map shows the contaminant plumes in the context of the different physical elements to
determine if those elements could have potential influences on contaminant transport.
The Plume Monitoring Sites are then shown to indicate the array and position of
sampling and monitoring wells. This latter information is presented in much detail in
several online documents produced by LBNL (2000, 2003, 2004 and 2007) that can be
downloaded from their web site (www.lbl.gov/ehs/index2.shtml).

Within the Results subsection, a map on Zones of Concern is provided that indicates
potential groundwater migration sites near each plume that might not be adequately
sampled or understood given the present status of knowledge of factors that can influence
groundwater transport. A map showing Future Development and Site Conditions and the
compilation of potential factors that could influence plume migration is shown as the
final map within the Results section. Conclusions and General Recommendations are
provided at the end of the report.
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GENERAL SITE DESCRIPTION

LBNL is located in a very seismically active area, next to the Hayward Fault on the steep
west facing slopes of the Berkeley Hills within the 874-acre Strawberry Canyon. Figure 2
shows the location of the Alquist Priolo Earthquake Fault Zone and the footprint of
buildings and roads in Strawberry Canyon. It also shows the location of several known
contaminant plumes that are monitored by LBNL. The nature of these plumes is
discussed further in the section on Contaminant Sites. The building sites and their
associated numbers are shown in Figure 3a, while Figure 3b provides a legend to the
building numbers.

Topographic relief in the canyon ranges from 400 feet to 1800 feet, whereas elevations
within the LBNL boundary range from about 500 feet to 1000 feet. The Mediterranean
climate of the Coast Ranges produces a mean annual rainfall of about 28 inches. Within
the LBNL site, two major east-west trending creeks, Strawberry and North Fork of
Strawberry, have perennial flow that drains respectively through Strawberry and
Blackberry Canyons toward the City of Berkeley and the San Francisco Estuary.

CONTAMINANT SITES
Chemical and Hazardous Contamination

LBNL operations fall under a Resource Conservation and Recovery Act (RCRA)
Hazardous Waste Facility Permit. The Permit requires that LBNL investigate and address
historic releases of hazardous waste and hazardous constituents within their property as
part of the RCRA Corrective Action Program. LBNL’s Environmental Restoration
Program is responsible for carrying out these activities.

Waste products at the LBNL have included solvents, gasoline, diesel fuel, waste oils,
polychlorinated biphenyls (PCBs), Freon, metals, acids, etchants, and lead and chromate
based paints. According to the LBNL RCRA Facility Investigation (RFI) Report (2000),
the primary contaminants detected in soil and groundwater at LBNL have been volatile
organic compounds (VOCs) including tetrachloroethene (also known as
tetrachloroethylene or perchloroethene [PCEY]), trichloroethene (also known as
trichloroethylene [TCE]), carbon tetrachloride, 1,1-dichloroethene (1,1-DCE), cis-1, 2-
dichloroethene (cis-1, 2-DCE), 1,1,1- trichloroethane (1,1,1-TCA), and 1,1-
dichloroethane (1,1-DCA). Some of these are common solvents and degreasers that have
been used at LBNL for equipment cleaning. Smaller concentrations of other VOCs (e.g.,
benzene, toluene, ethylbenzene, and xylenes [BTEX]; chloroform; and vinyl chloride)
have also been detected.

The LBNL RFI (2000) reported that contamination of soil and groundwater by petroleum
hydrocarbons was associated with former underground storage tank sites and that PCB
contamination has been primarily associated with spilled transformer oils and waste oil
tanks. Freon- 113, a coolant for experimental apparatus, has been detected in
groundwater south of Building 71.
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FIGURE 3a. BUILDINGS AT LBNL. @ X100 20: B o Bl 50 T
Source; LBNL RCRA Facility Investigation Report, b0 .
{also known as LBNL. 2000\, eRe mom
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2 Advanced Materials Laboratory (AML) 55 Life Sciences
pl Materials Storage 55A Life Sciences
4 ALS Support Facility 55B Emergency Generator
4A Safety Equipment Storage 35C Life Sciences
5 Accelerator and Fusion Research 56 Biomedical Isotope Facility
SA Mechanical Storage 58 Heavy lon Fusion
3B Electrical Storage 58A Accelerator Research & Development
6 Advanced Light Source (ALS) 58B Lubricant and Solvent Storage
7 ALS Support Facility 60 High Bay Laboratory
7A Radio Shop 61 Standby Propane Plant
c Office 62 Materials & Chemical Sciences
10 ALS Support Facility 62A Environmental Energy Technologies, Materials Sciences
10A Uility Storage 628 Utility Storage
13A-C  Environmental Monitoring 63 Environmental Energy Technologies
13EF  Sewer Monitoring Station 64 B-factory, Life Sciences
13G Waste Monitoring Station 64B Riggers
13H Radiation Monitoring Station 65 Site Access Office
14 Earth Sciences Laboratory 66 Surface Science Catalysis Lab, Materials Sciences, Center for
Advanced Materials
16 Accelerator and Fusion Research Laboratory 67B.C Environmental Energy Technologies
17 EH&S 61D Mobile Infiltration Test Unit
25 Engineering Shop 67TE Environmental Energy Technologies Field Lab
25A Engineering Shop 68 Upper Pump House
25B Waste Treatment Facility 69 Archives and Records, Shipping
26 Health Services, EH&S w Nuclear Science, Environmental Energy Technologies
7 ALS Support Facility T0A Chemical Sciences, Earth Sciences. Engineering, Life Sciences,
Nuclear Science
29 Engineering, Life Sciences T0B Utility
29AB  Enginecring T0E Storage
29C Environmental Energy Technologies 70G Liquid Nitrogen Storage
3l Chicken Creek Maintenance Bldg., Earth Sciences 71 Center for Beam Physics, Ion Beam Technology
31A Earth Sciences HA lon Beam Technology, Low Beta Lab
34 ALS Ckiller Building 7B Center for Beam Physics
36 Grizzly Substation TICDFHIP  B-factory
37 Utilities Service TIK Accelerator and Fusion Research, B-factory, Chemical Sciences
40 Engineering Electronics Lab 72 National Center for Electron Microscopy (NCEM)
41 Engineering Communications Lab T2A High Voltage Electron Microscope (HVEM)
42A Emergency Generator House 72B Atomic Resolution Microscope (ARM)
43 Compressor Bldg. T2C ARM Support Leboratory
44 Indoor Air Pollution Studies 73 Atmospheric Aerosol Research
44B Environmental Energy Technologies T4 Life Sciences Laboratory
45 Fire Apparatus 74C Emergency Generator
46 Accelerator and Fusion Research, Engineering, 75 Radioisotope Service & National Tritium Labeling Facility
Environmental Energy Technologies, Photography (NTLF)
Services, Printing
46A Engineering Div. Office 75AB.C Environment, Health & safety
46B Engineering 76 Facilities Shops, Motor Pool/Garage
46C, D  Accelerator and Fusion research ki Engineering Shops
47 Accelerator and Fusion research T7A Ultra High Vacuum Assembly Facility (UHV)
48 Fire Station 77C Welding Storage
50 Accelerator & Fusion Research, Physics, Library 77D Drum Liquid Storage
50A Director's Office, Nuclear Science, physics TH Auxiliary Mating
50B Physics, Computing Sciences 77-N Chemical Storage
50C Computing Sciences, NERSC 78 Craft Stores
50D Center for Computational Sciences and 79 Metal Stores
Engineering
50E Computing Sciences, Offices 80 ALS Support Facility
50F Computing Services 80A ALS Support Facility
51 Technicat and Electronics Information 8i Liquid Gas Storage
S1A Bevatron 82 Lower Pump House
51B External Particle Beam (EPB) Hall 83 Life Sciences Laboratory
S5IF, G Nuclear Science 84 Human Genome Laboratory
SIL Computer Training Center 85 Hazardous Waste Handling Facility
SIN.Q  Earth Sciences 88 88-Inch Cyclotron, Nuclear Science
52 Cable Winding Facility 88D Compressor Shelter and Storage
52A Utility Storage 88C Fammable Gas/Liquid Storage
52B ALS Suppont 88D Emergency Generator
53 Environmental energy technologies 90 Copy Center, DOE Site Office, Earth Sciences, Environmental
Energy Technologies
53A Gardner's Storage S0B.FGHJK  Facilities
538 Accelerator and Fusion Research 90C, P Earth Sciences
54 Cafeteria ili

afeteria 20R Utility Stomage
FIGURE 3b. KEY TO LBNL BUILDINGS SHOWN IN FIGURE 3a.

Source: LBNL, 2000
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The Human Health Risk Assessment (LBNL, 2003) identified chlorinated volatile
organic compounds in soil and groundwater and PCBs in soil as chemicals of concern
(COC) at LBNL. Prior to submission of the Corrective Measures Study (CMS) Report,
Berkeley Lab completed Interim Corrective Measures (ICMs) that reduced residual PCB
concentrations at the two units where PCB levels were a concern to less than the required
media clean-up standard. LBNL (2007) discusses that after submittal of the Corrective
Measures Implementation Work plan, elevated concentrations of PCBs were detected in
shallow groundwater samples collected near the Building 51 Motor Generator Room
Filter Sump, indicating PCBs were a potential COC in the soil at this location.

Groundwater is not used for drinking or other domestic water supply at LBNL. Water is
supplied to LBNL and Berkeley residents by the East Bay Municipal Utility District
{LBNL, 2007). In addition there are many private backyard wells in the city. Unless
otherwise designated by the State’s Water Quality Control Board, all groundwater is
considered suitable, or potentially suitable, for municipal or domestic water supply.
Exceptions to this policy are specified in State Water Resources Control Board
Resolution 88-63.

Resolution 88-63 defines all groundwater as a potential source of drinking water, with
limited exceptions for areas with total dissolved solids exceeding 3,000 milligrams per
liter (mg/L), low yield (<200 gallons per day [gpd]), or naturally high levels of toxic
chemicals that cannot reasonably be treated for domestic use. Under the Water Board’s
Water Quality Control Plan, groundwaters with a beneficial use of municipal and
domestic supply have cleanup levels set no higher than Maximum Contaminant Levels
(MCL’s) or secondary MCLs for drinking water.

The following descriptions from the 2007 Draft LBNL Long Range Development Plan
(LRDP) report exemplify some of the conditions and circumstances at the contaminant
sites. Note that Old Town is in the general vicinity of Buildings 25 and 52, near the
central land holdings of LBNL. All plumes can be seen in Figure 2. Further details can be
found within the referenced reports.

The Old Town Groundwater Solvent Plume is a broad, multi-lobed plume of
VOC contaminated groundwater, which underlies much of the Old Town area.
The distribution of chemicals in the plume indicates that it consists of three
coalescing lobes that were originally discrete plumes derived from distinct
sources. The Building 7 lobe, which contains the highest VOC concentrations of
the three lobes, extends northwestward from the northwest corner of Building 7
to the parking area downhill from Building 58. Leaks and/or overflows of VOCs
(primarily PCE) from the Former Building 7 Sump, an abandoned sump that was
located north of Building 7, were the primary source of the Building 7 lobe.
These chemicals were initially released as free product to the soil around the
sump and then migrated as dense non-aqueous-phase liquid (DNAPL) into the
saturated zone, forming a source zone for further migration of contaminants.
Continuing dissolution of contaminants from the soil and westward to
northwestward flow of the groundwater from the sump area has resulted in the
development of the Building 7 lobe of the Old Town Groundwater Solvent
Plume.
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Contaminated soil and groundwater were present beneath the area where
Building 51L was located. The principal contaminants were VOCs that were used
as cleaning solvents, or were derived from degradation of cleaning solvents. In
addition, a small area of VOC-contaminated soil was present beneath the
abandoned Building 51 A stormdrain catch basin next to the Building 51A B-
door. Contaminated soil in the bottom of the catch basin was removed in 2002.
However, groundwater samples from temporary groundwater sampling point
SB51A-01-8B installed through the catch basin have contained elevated VOC
concentrations, suggesting the presence of additional contaminated soil beneath
the catch basin.

A network of subdrains and relief wells located around the perimeter of Building
51 collects subsurface water from the adjacent hillside. Water collected by this
network discharges to the Motor Generator Room Filter Sump, which is part of
the Building 51 internal floor-drain system. After submittal of the Corrective
Measures Implementation (CMI) Work plan, elevated concentrations of PCBs
were detected in shallow groundwater samples collected near the sump,
indicating that PCBs were a potential COC in the soil at this location.

The Building 51/64 Groundwater Solvent Plume extends south and west from the
southeast comer of Building 64 beneath the former location of Building 51B. The
corrective measures required for the Building 51/64 Groundwater Solvent Plume
consist of operation of an in situ soil-flushing system in the up gradient portion of
the plume, implementation of Monitored Natural Attenuation in the down
gradient portion of the plume, and collection and treatment of water from the
Building 51 subdrain system.

The location of the Building 69A Area of Groundwater Contamination is shown
in Figure 2. The most likely source of the contamination was leakage from a
pipeline in the Building 69A Hazardous Materials Storage and Delivery Area that
drains to the Building 69A Storage Area Sump. A dislocation was observed in one
of the sump drainpipes and repaired in 1987.

Radioactive Contamination

Since November 1991, the State of California Department of Toxic Substances Control
(DTSC) and LBNL have identified 174 “units” of hazardous contamination in the
Strawberry Creek Watershed. At least 8 of these 174 “units” were identified as having
radioactive contamination. At the same time the California Department of Health
Services (DHS) also participated as an additional quality assurance check and provided
independent laboratory results to complement LBNL’s environmental monitoring
programs.

In September of 1995, the California Department of Health Services (DHS)
Environmental Management Branch released the Agreement in Principle (AIP) Annual
Report, which identified LBNL’s National Tritium Labeling Facility (NTLF), Building
75 as a major concern for radioactive contamination in the environment. The AIP report
states:
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This facility (NTLF) handles kilocurie quantities of tritium (*H) to label a variety of

molecules that are subsequently employed in chemical, pharmaceutical, and biomedical
research. It is conceded that releases from the tritium-stack as well as fugitive releases

from Building 75 are the primary source of tritium at LBNL. Air-fall, rainout, and

possibly transport in fog impacts soil, groundwater, and surface water. There is an area of
tritium contaminated groundwater in the vicinity of Building 75. The Quarterly Progress

Report, First Quarter FY 1992, (May 1993) reports sampling ten hydraugers, one,
immediately down-slope from NTLF, reportedly contained 32,000 pCi/L of tritium.

The AIP Program collected and analyzed surface water samples, which demonstrated that

tritium is detectable in surface water around LBL. The AIP further states:

One recent investigation, by Leticia Menchaca (LBNL), analyzing for tritium in

transpired vapor from plants on LBNL suggest that there may be significant amounts of

tritium in the upper, non-saturated, soil strata. It appears that there may be sufficient

evidence to suggest that there may be more tritium in the environment than previously
suspected. There are apparently no validated explanations for the appearance of tritium in

streams not obviously associated with NTLF. (See Table 1)

During the above referenced investigation, tritium concentration in rainwater was

detected as high as 239,000 pCi/L and 197,946 pCi/L in transpired water vapor from trees

near the University of California’s Lawrence Hall of Science.

Table 1. Comparison of Tritinm Levels from Split LBNL Surface Water Samples

Collection Date: June 15, 1995 (Table LBNL-6¢, AIP Report, 1995)

Location AIP Results AlP Duplicate LBNL Results
(pCi’'L) Results (pCi/L) (pCi/L)
Blackberry Creek 3335+ 255
Claremont Creek <328
Wildcat Creek 1147+ 218 944 + 214
Lower Strawberry Creek 5902 + 294
Upper Strawberry Creek <328 <328

In addition, the AIP report expressed concern over the release of Curium-244 from

Building 71, the Heavy lon Linear Accelerator (HILAC). It states:

An area of soil near Building 71 is historically (circa 1959) reported to have been

contaminated with Curium-244 when a Curium target being used in an experiment was

vaporized. Some of this contamination, reportedly, was transported by the buildings

ventilation system and deposited outside. This is documented in two interviews in the
RCRA Facility Assessment at LBL Sep. 30, 1992: this document reports that "Cleanup of
curium contaminated concrete inside the building is documented but there is no record of

sampling outside Bld. 71."

The AIP program’s other concerns for radioactive contamination in the LBNL
environs included former radioactive waste storage and staging areas, former
radioactive decontamination areas and abandoned above ground radioactive waste

holding tanks.
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In 1998, the US Environmental Protection Agency (EPA) performed a Superfund
reassessment of LBNL concluding that “Based upon a preliminary Hazard
Ranking System score, the US EPA has determined that LBNL is eligible for the
National Superfund Priorities List” for cleanup, due to tritium in air, soil,
groundwater, and surface water.

In September of 2001, LBNL announced that the NTLF would cease operations
by 12/31/01.

In June 2005 National Academy of Sciences panel, formally known as the Committee on
Biological Effects of Ionizing Radiation, or BEIR, concluded that there is no exposure
level found below which dosage of radiation is harmless. The preponderance of scientific
evidence shows that even very low doses of radiation pose a risk of cancer or other health
problems. The National Academy of Sciences panel is viewed as critical because it
addresses radiation amounts commonly used in medical treatment and is likely to also
influence the radiation levels that the government will allow at abandoned and other
nuclear sites.

METHODS

Our approach to developing a basic understanding of the contaminant plumes of the
Lawrence Berkeley National Laboratory and their interrelation to faults, landslides, and
streams in Strawberry Canyon was to develop a series of overlays that would show the
conditions and various interpretations by previous investigations. The base map data
sources were from the City of Berkeley and LBNL Facilities Division, the map
projection: California State Plane, Zone II1, (map scale 1:3000). Map layers for plumes,
geology, faults, and landslides were scanned and then digitized as individual slides.

For the historic channel and landslide network mapping, a base map scale of 1-inch
equals 200 feet was used to draw channels and landslides as they were interpreted from
stereo aerial photographs and historic maps. The historic map of the drainage network
was from Soulé (1875). The topographic projections of Soulé’s 1875 base map were not
compatible to present day cartographic or survey standards. The stream network,
however, in most cases, seems to have a good representation of the number of tributaries
and the relationship of one confluence to another. Because Soulé’s map could not be
digitized directly as an overlay, it was necessary to interpret his intent with regard to
channel and spring mapping. This was accomplished by referring to predevelopment
topographic maps shown in LBNL (2000) and by viewing stereo pairs of historical air
photos, some of which predated development of the 1940°s.

Different years of aerial photography were used to map landslides, landslide scars, and
colluvial deposits. Three black and white photos were used for the earliest period that
represented circa 1935. There were a few sections of stereo overlap in these photos,
whereas all the newer photos had complete stereo coverage. The full stereo photo
analysis included photos from 1939, 1946, 1947, and 1990. A distinction was made,
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when possible, to establish between deep-seated and shallow slides. Shallow slides were
expected to be less than 30 feet deep, whereas deep-seated slides exceeded 30 feet.
Source areas for shallow slides, called colluvial hollows, were also mapped. These source
areas often contain scars of former landslides and in some cases have had recent sliding,
but certainty was low from aerial interpretation. When there was a high certainty of
activity occurring within the last century, the slides were delineated accordingly. Activity
status of earthflows was not determined. However, at the very least, these slides should
be expected to have higher than normal creep rates than the surrounding soils and they
will probably continue to have renewed activity within their boundaries.

RESULTS AND DISCUSSION OF DATA COMPILATION
Drainage Network Mapping

Within the Lab site, two major east-west trending creeks, Strawberry and North Fork of
Strawberry, have perennial flow that drains respectively through Strawberry and
Blackberry Canyons toward the City of Berkeley and the San Francisco Estuary. North
Fork of Strawberry Creek flows through the boundaries of LBNL. Mainstream
Strawberry Creek is not within LBNL boundaries, yet seven of its north-south trending
tributaries that flow southward, do drain from the LBNL. These tributaries, cited in the
LBNL RFI, 2000 include Cafeteria Creek, Ravine Creek, Ten-inch Creek, Chicken
Creek, No-name Creek, Banana, and Pineapple Creeks as shown in Figure 4. The latter
two flow into Botanical Garden Creek, which is not within the LBNL boundary, but
flows into the central reach of mainstream Strawberry Creek.

The pathways of natural surface water runoff have been altered by years of land use
activities in the Canyon, which have caused the natural topography to become highly
altered by cut and fill activities, roads, impervious surfaces from buildings and parking
lots, and by stormdrain and other infrastructure construction. Natural and land use-related
landslides have also changed the flow pathways of both surface and groundwater.
Numerous faults, deep-seated landslide failure planes, bedrock contacts, fractures, and
joints compound the natural influences on groundwater. They can all strongly influence
the direction and rate of subsurface flow.

However, the location of bedrock contacts and faults can be challenging to detect,
especially in an unstable landscape where landsliding can mask the geomorphic
signatures of faults and bedrock contacts. Overlaying surficial deposits from alluvial fans
and colluvium can also obscure these features. Groundwater flow has also been
artificially altered by spring development, wells, hydraugers, utility trenches, sewers,
subsurface drains, and pumps installed to mitigate contamination, as well as to intercept
hill water that historically has caused landslides at LBNL.

Campus Principal Engineer John Shively conceived of the idea of a vertical well to
intercept hill-water that was causing landslides both inside and adjacent to LBNL in
1974. He retained Civil Engineer B. J. Lennert to install what is now known as the
Shively well, located next to the UC Silver Space Sciences building. It should be noted
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that the major hill landslide of August 1974 (during a dry season) broke a lab building at
LBNL, took out a portion of a laboratory road, and was threatening UC Berkeley’s
Lawrence Hall of Science.

At the same time another landslide was developing above the Lab's corporation yard,
threatening the University's Centennial Drive. Lennert's attempts to stop the slides by
dewatering the hill area with horizontal hydraugers weren't working. The Shively well
apparently stopped both slides.

In 1984 Converse Consultants, Inc. conducted investigations in the eastern portion of the
Strawberry Canyon. Their findings were published in a report titled “Hill Area
Dewatering and Stabilization Studies” which defined the location of the Lennert Aquifer
in the following:

Dewatering measures instituted by Lennert were based on the belief that the main
reservoir of deep ground water in the hill area is the volcanic flow (i.e., fractured) rocks
of the Moraga Formation situated within a synclinal structure underlying the ridge
extending from LBL Building 62 northward to Little Grizzly Peak. These flow rocks
were thought to be bottomed in the syncline by less permeable Orinda Formation bedrock
(although some permeable sandstone and conglomerate beds within the Orinda exist, they
are interbedded with impermeable shales and siltstones). Lennert asserted that ground
water was also controlled in the hill area by faults such as the University Fault and the
New Fault, which acted as groundwater barriers or as conduits for water flow through
cracks and voids along these faults. Lennert also asserted that surface water entered these
“tension faults”, entering directly and quickly into the groundwater regime.

The location of the Shively well that drains the Lennert aquifer, hydraugers as well as
sewers, and stormdrains at LBNL are also shown in Figure 4.

Little remains of the natural drainage network within LBNL boundaries, yet its natural
pattern can been interpreted from historical photos and information from Soulé (1875), as
shown in Figure 5. The drainage network does not depict differences in perennial versus
intermittent or ephemeral flow; it simply indicates where well-defined channels are
expected. The springs, however, do represent sites of presumed perennial wetness. Soulé
indicated that several springs were developed for water diversion prior to his 1875 map.
In Figure 5, the arrows represent where channels might have become non-distinct as they
spread across their alluvial fans at the base of steep hillsides. Alluvial fans store bedload
and often convert surface flow to subsurface flow over coarse-bedded, highly permeable
alluvium.

Near the central and northern LBNL property, two areas show a particularly high density
of channels per unit area. These correspond to two east-west trending valleys. The eastern
valley is referred to as East Canyon and the central one is Chicken Ranch Canyon. The
high density of channels in these valleys appears to be associated with large landslides
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that occupy the valley floors (Figure 7a). It is likely that highly erosive soils exist in the
valley because they have been mechanically disturbed by both landsliding and faulting. In
addition, the clay-rich nature of the soils and landslide deposits in these valleys often leads
to slow percolation rates, especially along failure planes of earthflows, which can create
perched water tables. These factors contribute to increased runoff per unit area, which leads
to increased drainage density.

The historic drainage network helps with interpretation of topographic features such as the
landslides in East and Chicken Creek Canyons, but it is also useful for showing movement
along fault lines such as the Hayward Fault. At the bottom left corner of Figure 5, over 1200
feet of right lateral channel offset has occurred on Strawberry Creek along the area that is
now the UCB stadium. Historic channel mapping is also important for predicting potential
migration pathways of contaminant plumes along alluvial soils that might have been buried
by large deposits of artificial fill, such as in Blackberry Canyon.

A compilation of the current and historic drainage network relative to the 2000, 2003, 2004,
and 2007 LBNL contaminant plume locations is shown in Figure 6. Areas shown in grey
indicate the location of radionuclides (tritium and curium 244) in soil (LBNL 2006). All the
plumes, except Building 37 VOC plume, are shown to intersect historic drainage channels.
Storm drains intersect all contaminant plumes except Building 37. The hydraugers do not
appear to intersect plume boundaries, although the Building 74 Diesel Plume is very close to
the northernmost hydrauger. The contaminant plumes have a general pattern of downhill
convergence into both the historic channel and modern storm drain network.

Geologic Bedrock Mapping

The complex geology of Strawberry Canyon involves periods of volcanism, sedimentary
deposition within fresh water and marine environments, tectonic uplift, folding, and
significant shearing along fault zones that have offset different-aged terrains. LBNL (2000)
describes the underlying geologic structure at the lab to be a northeast dipping faulted
homocline. Generally, the oldest rocks occupy the lower portions of Strawberry Canyon,
while youngest rocks are found toward the east along the ridge.

The middle of the Canyon is more complex with older bedrock formations faulted and offset
against younger ones along the Space Science’s fault, University fault, New fault,
Strawberry Canyon fault, Lawrence Hall of Science fault complex and various un-named
faults, as well as the Wildcat and East Canyon Faults. Bedrock of Jurassic to Cretaceous-
aged Franciscan Assemblage is mostly to the west of the Hayward Fault, beyond Strawberry
Canyon. In this area, these rocks are typically marine sandstones that are faulted against
younger bedrock of the Great Valley Sequence along the Hayward Fault at the base of the
canyon.

The Cretaceous-aged Great Valley Sequence also has a marine origin. It ranges from
mudstone and shale to sandstone with occasional conglomerate. The Great Valley Sequence
is in fault contact with the Late to Middle Miocene-aged Claremont and the Late Miocene-
aged Orinda Formations in different parts of the Canyon. The Claremont Formation is
primarily siliceous chert inter-bedded with shale that formed in a deep marine environment.
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Locally the chert is commonly highly fractured, folded, and faulted. It tends to form erosion
resistant outcrops along some ridges.

Conversely, the Orinda is primarily mudstones, sandstones, and minor conglomerates that
formed in a non-marine environment. The predominantly clay-rich Orinda shale unit tends
to be associated with topographic valleys and is particularly prone to deep-seated landslides.
Orinda is stratigraphically overlain and occasionally inter-fingered with the Late Miocene
Moraga Formation, which is volcanic in origin and locally tends to be highly fractured,
jointed, brecciated, and commonly vesicular (LBNL, 2000). In some places, it has been
faulted and offset against the Orinda, especially to the west of the Wildcat Fault.

Although both Orinda and Moraga Formations are highly fractured, the Moraga has hard
volcanic flow rocks of andesite and basalt while the Orinda tends to have low strength and
hardness. The Moraga Formation is overlain and in contact with the Late Miocene non-
marine sedimentary deposits of the Siesta Formation along the northeastern ridgeline.
Beyond the ridge, the volcanic rocks of the Late Miocene Bald Peak Formation overlay the
Siesta Formation along the axis of a structural syncline (Graymer, 2000).

Figures 7a, 7b, and 7¢ show interpretations of the geology in Strawberry Canyon that are
different. Although the maps also have slightly different spatial extents, they overlap
through most of the LBNL property. All maps identify the Orinda, Moraga, and Claremont
Formations, yet the location of the bedrock boundaries do not agree. There are also some
slight naming differences for the Great Valley Group rocks identified by LBNL and
Graymer versus the Panoche Formation identified by Borg. The Panoche Formation simply
represents a part of the Great Valley Group and is therefore not a significant difference in
interpretation. Dunn (1976) reported that with regard to slope stability, the worst building
sites in Strawberry Canyon were along the Orinda, and the Orinda/Moraga contact zones.
The principal formations shown to be intersecting the contaminant plume sites are the
Orinda and Moraga Formations, Figures 8a and 8b.

Figure 8a shows a compilation of the Moraga bedrock contacts as individually mapped by
LBNL, Graymer, Collins, and Borg in the respective Figures 7a, 7b, 7c, and 7d. Figure 8b
shows a compilation of bedrock contacts of the Orinda Formation. Note that the Building
51L and 61/64 plumes intersect rocks of the Great Valley Sequence. The location of bedrock
contacts near the plume sites is particularly important because ground water can travel
laterally along the contact zone rather than just move topographically downhill. This 1s
particularly relevant when sharp reductions in permeability occur in the downhill bedrock.
Soil permeability and transmissivity are much greater in the Moraga Formation because it
has lower clay content than the Orinda.

When groundwater traveling from the Moraga Formation intercepts the Orinda Formation,
positive pore pressures can build, forcing water to move along alternative pathways such as
along a bedrock contact, through fractures, or toward the surface where it can cause
landslides and/or springs. Interpretation of the size of each contaminant plume and its
migration is constrained by the array and number of sampling wells. If water laterally.
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migrates along a bedrock contact and if monitoring wells are not placed in a sufficient
array to detect these potential flow pathways, the extent and migration of a plume could
be easily misinterpreted. Figure 8a and 8b show substantial differences in the
interpretation of the location of the bedrock contacts at nearly every plume site.

During the past 60 years, UCB and LBNL have produced innumerable investigations and
geotechnical reports for existing and proposed building sites in Strawberry Canyon. Yet,
agreementon the position of faults, landslides, and bedrock contacts has not been
consistent among these reports. The lack of continuity among the various reports has
been noted by previous researchers who have called for a more comprehensive effort to
produce a verifiable picture of landslides and geology (Dunn 1976; Collins, 1993; Collins
and Jones, 1994).

For example, in 1976 J. Dunn stated that with regard to instability of hillsides near
Buildings 46 and 77, most activity involved failure of material in the Orinda Formation
or sliding of the Moraga Volcanics on the Orinda. Although borings had been completed,
samples recovered, and tested, he reported that the results and conclusions had not been
tied together in a workable package. An earlier report by Collins (1993), recommended
that “raw” geological observations such as bedrock outcrops should be shown on future
geological investigations and that such maps should be an essential component of an
integrated, comprehensive, and computerized database for the LBNL site.

With LBNL producing a GIS-based three-dimensional view of their local geologic
interpretations, much has been accomplished since 1993. Yet, a verifiable map showing
locations of bedrock outcrops and exposures in excavations remains elusive. Hence, it
still remains unclear what information has or has not been used as a foundation for
LBNL’s geologic map, and why their interpretations differ from reports by their previous
consultants

Fault Mapping

The Hayward Fault is part of the larger San Andreas Fault system. It is seismically active
and falls within the Alquist Priolo Earthquake Fault Zone, Figure 2. Numerous secondary
splay faults are also associated with the Hayward Fault, such as the Wildcat and East
Canyon Faults that trend northwestward through East Canyon, Figure 9a. As shown in
Figures 9b and 9c¢, these named faults, as well as the Space Science’s Fault, University
Fault, New Fault, Strawberry Canyon Fault, Lawrence Hall of Science Fault Complex
and numerous un-named faults have been mapped by other researchers. Whether or not a
fault has been named or identified within the Alquist Priolo Earthquake Zone does not
mean that it is not imperative to show it on geologic maps, especially to relate its position
to known contamination sites, especially when the information already exists in published
reports.

With respect to plume migration, to identify whether a fault is active is not as important
as identifying its potential influence on groundwater transport. Without sufficient
understanding of fault locations, planning where to place monitoring wells for defining
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and constraining plume boundaries cannot be well founded. Fault mapping is also clearly
important for identifying potential hazards to buildings and infrastructure, particularly
because splay faults and other faults in close proximity to the Hayward Fault have
potential to rupture during large magnitude quakes, especially those emanating nearby.

Figure 10 shows the plume locations and a compilation map of the faults shown by
various researchers in Figures 9a, 9b, and 9c. As noted in Figure 10, we call the fault that
runs along the Bevatron (Building 51a) and the Advanced Light Source (Building 6) the
Cyclotron Fault. The compilation indicates that fault mapping by LBNL does not
correspond well with faults mapped by USGS (2007), Converse Consultants (1984),
Harding Lawson (1979), or Lennert Associates (1978). Although there is some general
agreement about the Hayward, Cyclotron, and Wildcat Faults, there is poor agreement on
the existence and location of many of the other faults mapped by others within the LBNL

property boundary.

G T e
Photo 1. A nearly vertical fault in the Berkeley hills is impeding downbhill transport of groundwater,
causing it to flow laterally along the fault trace. Water is collecting in a pool at the base of the wet side of
the excavation.

During grading operations for the construction of the new LBNL Hazardous Waste
Handling Facility and throughout many new excavations in the Berkeley hills, conducted
during the 1993 Oakland Hills post-fire reconstruction, Collins and Jones (1994) stated
that they made numerous observations of faults exerting strong control on groundwater
movement and swale development. Photo 1 shows an example of one of the sites they
observed in the Berkeley Hills where groundwater flow moved laterally along a fault
plane that impeded downslope groundwater transport. They also observed that the
location of crown scarps of several recently active earthflows in the Berkeley Hills
corresponded to the location of fault traces. They suggested that fault traces in many
areas of the Berkeley Hills are masked by younger deposits of sediment from landslides
and streams.

It is important to consider that when excavations expose faults or when utility trenches
intersect faults that also intersect contaminated groundwater, the excavations or trenches
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can become additional avenues for contaminant plume migration. Also important to
consider is that zones of varying permeabilities in clay-rich fault gouge can provide traps
and pathways for moving water, and in some cases, the traps can build enough pressure
to initiate landslides and potentially convert the subsurface flow to surface flow.

Potential problems associated with the lack of definitive geologic mapping in Strawberry
Canyon are increased by the proximity of the active Hayward Fault and related
seismicity. According to Steinbrugge, et al, (1987) the maximum magnitude earthquake
anticipated is 7.5, which has the potential of causing right-lateral horizontal offsets that
could average 5 feet along the Hayward Fault. Hoexter (1992) reported that there was
potential for secondary or splay faults in the East Bay to have triggered slip from quakes
generated along the primary Hayward Fault. Wildcat Fault appears to be a likely splay
from the Hayward Fault. Hoexter's survey of historical earthquakes indicated that
triggered slip on splays have movement that is usually less than 20% of the primary
offset. This suggests that 1.5 feet of horizontal offset on a splay fault from the Hayward
Fault could be anticipated if the maximum magritude quake occurred. Hoexter also
reported that vertical displacements could accompany horizontal slip, although a much
smaller percentage of total movement would be expected. Such projections of horizontal
and vertical offsets along secondary faults should be sufficient to warrant more detailed
mapping of fault patterns within Strawberry Canyon.

We believe that sufficient information is not available from the literature to confidently
determine the activity status of the numerous faults that exist along the Wildcat Fault
shear zone, which may be as much as 600 feet wide and includes the East Canyon Fault
(Collins, 1993). Published USGS maps in this report are not of adequate detail or scale to
delineate all the bedrock complexity of Strawberry Canyon, yet more detail is shown by
USGS than that which LBNL represented on their Bedrock Geology Map, provided in
their investigative RFI report (LBNL, 2000). This is perplexing because much geologic
complexity has been demonstrated in previous reports and investigations conducted by
LBNL’s own geotechnical consultants. For example, Figure 11 shows a compilation map
detail of faults mapped by various consultants and researchers for just the East Canyon
(Collins, 1993). Figure 11 demonstrates general agreement that the Wildcat Fault exists,
but poor agreement on its location or number of traces within its shear zone. This site is
important because it is the location of the diesel fuel plume near Building 74, and is the
proposed location for new buildings in the East Canyon described in the recent LBNL
LRDP Report (2007).

During the grading operations for the LBNL Hazardous Waste Handling Facility
(Building 85), numerous northwest and east-west trending faults were exposed near the
Wildcat Fault shear zone northwest of LBNL Building 74. So many faults were
intersected that it brought into question whether the previous 1980 Harding Lawson
report by Korbay and Lewis, called the Wildcat Fault Investigation (performed for
Building 74), was actually sufficient to evaluate the Wildcat shear zone. The trench was
located more than 1000 feet north of Building 74 and inconsistencies within the trench
logs confounded interpretation of vertical displacements at the fault trace (Collins, 1993).
Further concern arises about the activity status of Wildcat Fault because according to
King (1984) and verbal communication from Curtis (1993), a disagreement occurred at

26 WATERSHED SCIENCES, MARCH 2007

CMTW-27
cont.



the trench site between investigators Steve Korbay of Harding Lawson Associates and
Dr. Garniss Curtis of UCB Department of Earth and Planetary Science. Curtis believed
there was sufficient evidence in the trench site to designate the Wildcat Fault active,
while Korbay did not.

LBNL does not show the Wildcat Fault as active (LBNL, 2000) and we are not presently
aware of any additional trench investigations that have been conducted on the Wildcat
Fault since 1980. Additional lines of evidence concerning fault activity in Strawberry
Canyon, however, can be gleaned from maps showing the epicenters of local seismicity.
In Figure 12a, we compiled the fault mapping by others from Figures 9a, 9b, and 9¢ and
overlaid the epicenters of seismic events that have occurred in the Strawberry Canyon
during the last 40 years. Over 57 earthquakes with Richter Magnitude between 1.8 and
3.0 have occurred in Strawberry Canyon. Such a high incidence of microseismicity
within the mapped traces of Wildcat Fault and between the Wildcat and the Cyclotron
Faults provides compelling evidence that additional faults other than just the Hayward
should be considered as active in Strawberry Canyon. Indeed, recently during March
2007 two small earthquakes, magnitude 2.0 and 1.4, shook the Canyon along an un-
named fault and the Hayward Fault, respectively (http://quake.wr.usgs.gov/recenteqgs/).

During the 1991 excavation for Building 84 in the East Canyon, Collins, Jones, and
Curtis observed bedrock contacts and numerous fault exposures in the excavated bedrock
at the building site. Of particular significance was the discovery of an entire geologic
bedrock unit, the Briones Formation, which had never before been mapped in Strawberry
Canyon. The Briones outcrop, which was full of marine shell fragments, was interpreted
as a tectonic block that has been dragged along the Wildcat Fault during the last 10
million years. Its displacement might exceed 9 miles, which is twice the amount
previously considered possible along this fault (personal communication Dr. D. Jones,
UCB Department of Earth and Planetary Science).

Pat Williams (former LBNL staff Scientist Earth Sciences Division) speculated that a
structural connection might exist between the active Hayward and Pinole Faults, and that
the linkage might be associated with the Wildcat Fault (personal communication, 1992).
Bishop (1973) documented evidence of active creep along the Wildcat Fault north of El
Cerrito, During a 1971 survey of the East Bay Municipal Utility District water tunnel
(between San Pablo Reservoir and the Kensington Filtration plant), vertical and right
lateral displacements were documented near the Wildcat Fault shear zone. Taylor (1992)
reports that the pattern of fault creep observed in the Montclair area (south of Berkeley)
and elsewhere along the Hayward fault indicates that the broad fault zone might contain
more than one Holocene active fault trace.

During the winter of 1992, another subsurface trench investigation was conducted on the
East Canyon Fault. It was performed by Geo Resource Consultants and LBNL staff for
LBNL. Evidence of both vertical and horizontal offset was discovered. This dual type of
motion is probably typical for faults in the Canyon. Jones and Brabb (1992) suggest that
significant displacement has occurred across the Berkeley Hills from combined strike-slip
and thrust movements. Jones (1992) reports that most of the major strike-slip faults in the
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Coast Ranges have attendant parallel thrust faults rooted within primary strike slip faults.
In particular, Jones’ geometric model of kinematics and stress transfer through the crust
indicates that many thrust faults are still active within the Bay Area. The implication of
these findings is that more consideration should be given to assessing risks posed
byvertical displacements of faults, as well as horizontal offsets. Faults with a principal
component of vertical motion have been mapped by LBNL (2000) and others (USGS,
2007; Converse Consultants, 1984; Harding Lawson, 1979; and Lennert Associates,
1978), but little is known about their potential for thrust or down-dropping movements.

In Figure 12b, the location of the various faults shown previously in Figure 12a is shown
relative to contaminant plume sites. As can be seen, every plume intersects at least one
fault that has been mapped by either LBNL, its consultants, or by USGS (Figures 9a, 9b,
9¢). When fault locations and the different bedrock contacts are shown in combination
with the contaminant plume locations, as in Figures 12¢ and 124, a complex picture
emerges, showing that numerous influences could be affecting groundwater transport and
contaminant plume migration. In the latter two figures, it can be seen that faults and
bedrock contacts do not necessarily coincide. If the complexity of geologic conditions at
the contaminant plume sites is oversimplified, the extent and potential contaminant
dispersement could be underestimated because monitoring wells were not placed at key
positions along fault lines.

Landslide Mapping

Deep-seated and shallow landslides occur throughout the Berkeley Hills including
Strawberry Canyon. Both artificial and natural mechanisms have contributed to increased
rates of landslide activity in many areas. Land use activities in the hills can decrease

slope stability by the action of grading large cuts or filling deep canyons to create flat
areas for roads and buildings. Such grading operations interrupt surface and subsurface
flow, and create impervious surfaces that increase runoff. The cuts remove lateral hillside
support and convert groundwater flow to surface flow. The fills can increase the loading
of a hillside and can increase or decrease groundwater saturation depending upon whether
they are capped by an impervious surface and whether they are properly drained.

Triggers for initiating landslide movement can be artificial or natural. The natural
triggering mechanisms can include intense or prolonged rainfall, greater than normal
seasonal rainfall, earthquakes, or changes in mass balance from other landslides.
Artificial triggers can include concentrated runoff from roads and other impervious
surfaces, increased saturation from drain blockages, removal of root strength by
deforestation, removal of lateral slope support, and increased loading of pre-existing
slides by added weight of artificial fill.

Several landslide maps of Strawberry Canyon have been produced by different
researchers, as shown in Figures 13a through 13f. All maps show that numerous
landslides have been mapped within the LBNL boundary, yet not all researchers agree on
location, size, or types of landslides. Nor do all maps necessarily depict the same
comparable landslide category. For example, some maps show colluvial deposits and
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some show colluvial hollows as source areas for shallow slides and/or landslide scars, for
example Figure 13b versus Figure 13c.

Additionally, some maps group colluvium with fill, such as Figures 13a and 13b.
Nonetheless, we expect that the brown polygons on map Figures 13a through 13e and the
brown and purple ones in map Figure 13f all represent shallow to deep-seated landslide
failures. Using historical and recent aerial photographs, the landslide features in Figure
13f were specifically mapped for this project and the slides therefore, are mapped relative
to the historical topography and channel network as per Figure 5.

Figure 14 shows a compilation of the contaminant plumes with all the landslides and
surficial mapping shown in Figure 13a-13f. The compilation shows general agreement
about the existence of large landslides in Chicken Creek basin and East Canyon but the
boundaries of individual landslides have poor overlap. Because Figure 14 becomes
overwhelmed by landslide features that cover more than 50% of the LBNL property, it is
too difficult to read the numerous overlapping polygons. We have therefore reduced the
number of map overlays in Figure 15 to just three interpretations, Nielsen, LBNL, and
Collins (Figures 13a, 13b, and 13f.) We also eliminated the fill and colluvium shown in
Figure 14, along mainstream Strawberry Creek that was mapped by Nielson and LBNL
near of the UCB Memorial stadium in the southwest corner of the map.

Figures 14 and 15 indicate that all the contaminant plumes either lie fully within or
intersect the boundaries of landslides. This means that in addition to the complexities
already demonstrated by bedrock contacts and faults intersecting the plume boundaries,
there is also high probability that landslide failure planes could further influence
groundwater movement. Moreover, the developing picture of complexity signifies that
groundwater can transfer along any number of pathways (bedrock contacts, faults and
landslide failure planes) and in any order of combination. In addition, future
interpretation of contaminant plume migration could be complicated by continued
earthflow creep movement or significant surges in slide activity.

The deep-seated slides in Strawberry Canyon, shown in Figure 13e and 15, in most cases
tend to be slumps, earthflow, or complex earthflows that can involve movement of large
intact blocks of bedrock and extend from ridge top to valley bottom. The complex slides
can be characterized by multiple failure planes and zones of stability and instability that
change after the mass balance is altered by renewed activity or by man-made changes
during grading operations. In many cases, there is rotational movement near the crown
scarp and the entire mass can slowly creep or move in sudden surges. These kinds of
slides are often associated with clay-rich earth or bedrock. Perched water tables at the
rotated head of the deposit can be common. Similarly, springs can typically be found
where the failure plane near the toe of the slide verges toward the ground surface and
converts its subsurface flow to overland flow. If contaminant plumes intersect landslides
and travel along landslide failure planes, surface waters within seep gullies on the
landslide or at the toe of the slide could also be at risk of contamination.
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Shallow landslides in Strawberry Canyon, shown in Figures 13e and 15, tend to be soil slips,
debris slides, and debris flows, which typically occur on steep slopes and move typically at
high rates of speed. They tend to be translational in movement and are often associated with
soils or bedrock that is porous and not necessarily clay-rich. They often occur within
colluvium-filled hollows. The debris flows can form alluvial fans at the base of their run-out
pathways.

The head of East Canyon appears to have numerous alluvial fan deposits that might be
overlaying a deep-seated earthflow within the Orinda Formation. The earthflow might be
overlaying or obscuring fault traces. Alternatively, the earthflow might have been sheered by
fault displacement. Interpretation of earthflow shear planes versus fault planes at the Wildcat
Fault trench were an additional subject of contention between Garniss Curtis (UC Berkeley)
and Steve Korbay (Harding Lawson Associates) during the investigation that was discussed
earlier in this report. In 1993, Jones and Collins also had concerns about interpretations of
earthflow failure planes versus faults in the Chicken Creek basin area when they observed
road cut exposures together with UCB staff and geotechnical consultants.

Plume Monitoring Sites

A series of monitoring and water quality sampling wells were constructed at the plume sites
during 1990s when contamination monitoring was first required by State of California
Department of Toxic Substances Control as a condition of LBNL’s Hazardous Waste Facility
Operating Permit (issued in 1993). The criteria for establishing well locations came from
historic data review for activities in each building at LBNL that could have potentially led,
during normal operations, to dumping, spills and accidents prior to the existence of any
environmental regulations and oversight. Figure 16 shows the location of all the wells, some
of which LBNL has already closed, i.e. “properly destroyed” or is in the process of closing.

Additionally, Figure 16 shows the location of the wells relative to the contaminant plume
boundaries mapped by LBNL. Although numerous wells are located within the plume
boundaries delineated by LBNL, the perimeters are not constrained by active sampling wells,
especially along the potential migration pathways of faults, drainage courses, utility and
sewer trenches, (and other engineered backfill) and landslides, as demonstrated in Figure 17a
(map legend is Figure 17b). Bedrock contacts between Moraga and Orinda Formations
(Figure 8a and 8b) are important, but were too complex to include in Figure 17a.

In order to adequately assess whether the monitoring wells are defining the actual
contaminant plume boundaries, agreement on location of faults, bedrock contacts, and
landslide boundaries is needed which is based upon well-founded information of what is
actually known and what is hypothesized. Once improved mapping is accomplished at a
higher resolution and accuracy than in the maps presented in this report, a strategy can then
be developed to determine future locations of key sampling and monitoring sites. Until this is
accomplished, there is reason for credible concern about contaminant plume boundaries and
the groundwater monitoring program conducted to date by the LBNL.

41 WATERSHED SCIENCES, MARCH 2007

CMTW-27
cont.



CMTW-27
cont.

S7713M ONINdINYS ANV S3ANNTd NOILYNINVLINOD H3aLVMANNOYS "9l J¥NOI

\\//
/ -
/ o« =
/ 7
(o00z @D [
TOS IHL NI L "N
S3aNINNOIavY ]
(oooz “INGT) ° (RN
Isiiopm Bundweg \
N\

{2002 “INgD) 0

(ro0Z “INET) -
(c00Z “INGT)

(oooz INET) @

S3INNJ
NOLLYNINVYLNOD
YALYMANNQUD

. | .
000°'L oz 0

{ ud

/  asepuones

- yaseasey
{ Aginog

\n .

WATERSHED SCIENCES, MARCH 2007

42



CMTW-27
cont.

"ON3IO3T YW YO 3OVd LX3N 338 "q8 ONV 28 STUNOId MIIA SLIVINOI ¥O0HA39 ¥Od
“INET 1V LHOdSNYUL HILVMANAOYD NO SIININTANI TVILNILOd HLIM SHOLIVZE ANV $7113M ONINOLINOW 40 NOLLYIIINOD “BLL 3¥N9Id

WATERSHED SCIENCES, MARCH 2007



LEGEND

HYDROLOGY
Historic Streams & Springs (Collins, 2007)

Maodern Streams (LBNL, 2000)
Storm Drains (LBNL, 2000)
Hydraugers {Converse, 1984)

Shively Well Pumping the Lennert Aquifor
{Converse, 1984)
Sanitary Sewers (LBNL, 2000)

to | |||

GROUNDWATER
Contamination Plumes (LBNL, 2000)

9

Contamination Plumes (LBNL, 2003)

Contamination Plumes (LBNL, 2004)
L Contamination Plumes {LBNL, 2007)

o Sampling Wells (LBNL, 2000)
Radionuclides in the Soll (LBNL, 2006)

LANDSLIDES, COLLUVIUM, & FILL
Collins (2007),
D LBNL (2000, Fig 4.2-7. modified
from Harding-Lawson (1982))
USGS (Nielsen, 1675)

FAULTS
Converse Consultants {1584),
LBNL {2000), USGS on Google Earth (2007)

- - LBNL Boundary

FIGURE 17b, LEGEND FOR FIGURE 173 COMPILATION OF
FACTORS WITH POTENTIAL INFLUENCES ON
GROUNDWATER TRANSPORT AT LBNL.

Zones of Concern for Potential Plume Migration

Given the status of what is currently known, Zones of Concern for potential migration of
contaminant plumes are delineated in Figure 18a (legend shown in Figure 18b). These are
areas where contaminant migration might yet be undetected because of either insufficient
placement of sampling wells or insufficient understanding and/or consideration of where
bedrock contacts, faults, landslides, utility trenches, and current or historic drainages
exist. These zones were based upon the compilations of many other researchers mapping
of geology, and infrastructure. The compilation maps shown previously were used to
define Zones of Concern because we do not have knowledge of which individual geology
or landslide map is most accurate. Hence, the Zones of Concemn should be considered
suggestive of possible areas requiring further investigation.

The zones provide a graphic example of why either a better array of monitoring wells are
needed and why a verifiable picture of the physical landscape is essential in Strawberry
Canyon. Furthermore, potential surface water contamination is possible along drainages
that intersect faults, landsides, and bedrock contacts that intersect contaminant plumes.
An additional component of contaminant plume analysis not addressed in our project is
the depth of contamination and subsurface geologic conditions. These require three
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HYDROLOGY
+  Sanitary Sewers (LBNL, 2000)

Modern Streams (LENL, 2000)
Storm Drains (LBNL, 2000)
Hydraugers (Converse, 1384)

Shively Well Pumping the Lenneri Aquifer
{Converse, 1984)

Historic Drainage Network (Collins,2007)
PLUMES IDENTIFIED BY LBNL
@ Contamination Plumes (LBNL, 2000)
Contamination Plumes {LBNL, 2003)

lo 1]

., Contamination Plumes (LBNL, 2004)
: Contamination Plumes (LBNL, 2007}
©  Sampling Wells (LBNL, 2000)
Radionuclides in the Soil (LBNL, 2006}

ZONES OF CONCERN FOR
GROUNDWATER CONTAMINATION

. Possible contaminant migration zone
along fault, bedrock contact, or landslide

LANDSLIDES
Active Shallow Slides (Collins, 2007)

Deep-seated Earthflow (Collins, 2007)

FAULTS
Converse Consuliants (1984),
LBNL {2000}, USGS on Google Earth (2007}

FIGURE 18b. LEGEND TO POTENTIAL FACTORS
INFLUENCING CONTAMINATED GROUNDWATER
PLUME EXPANSION

dimensional analyses, which LBNL has shown on their GIS-based maps (LBNL 2000)
that use as their foundation the geologic picture of Figure 7a and fault map of Figure 9a.

Future Development and Site Conditions

The LBNL presently occupies 202 acres, however by 2025 LBNL anticipates a net
increase of occupied space of about 660,000 square feet, an increase of 1000 people, and
up to 500 additional parking spaces (LBNL, 2007a). Figure 19 shows the tentative
footprint of proposed future buildings in their Long Range Development Plan, which is
available at www.1bl.gov/LRDP/. The map shows about 30 new buildings dispersed
throughout their property boundary. Much of the new construction is planned for areas
previously avoided because of stability or fault issues. For example, the majority of the
new construction will be located in the Chicken Creek basin and the East Canyon where
deep-seated landslides have been mapped.

Figure 20a (map legend shown in Figure 20b) shows landslide hazard risks (as mapped
by LBNL) and deep-seated landslides (as mapped on the historic drainage network in

Figure 13f by Collins). Interestingly, the deep-seated slides are not considered areas of
high to medium risk even though large-scale landslide movement could be triggered by
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HYDROLOGY
Historic Drainage Network (Collins, 2007}

Modern Streams (LBNL, 2000)
Sanitary Sewers (LBNL, 2000)
Storm Drains (LBNL, 2000)
Hydraugers (Converse, 1984)

olll1ll]

Shively Well Pumping the Lennert Aquiter
(Converse, 1984)

GROUNDWATER
> contamination Plumes (LBNL, 2000)

5 Contamination Plumes (LBNL, 2004)
[+ Sampling Wells {LBNL, 2000)

DEEP-SEATED LANDSLIDE
Earthflow (COLLINS, 2007)

LANDSLIDE RISK
@ High LBNL (RCRA, 2000, Fig 4.2-8)

@ Medivm LBNL (RCRA, 2000, Fig 4.2-8)

EARTHQUAKE MAGNITUDE
1967-2006
(USGS, 2007)
1.80-2.00
2.01-2.50
2.51-3.00
FAULTS

Converse Consultants (1984),LBNL (2000),
USGS (2008)

FIGURE 20b. KEY TO MAP 20a SITE CONDITIONS AND
FUTURE BUILDING LOCATIONS

large magnitude earthquakes on the Hayward Fault and many of the slides overlay or
intersect faults. Many buildings are shown to straddle faults that occur on the deep-seated
landslides. Various other compiled site conditions in Figure 20a are also shown at the
proposed LBNL building sites including the known contaminant plume locations. Some
of the new building sites would require grading within the plume locations, which could
alter existing groundwater transport pathways, as well as require special handling of
contaminated soils.

As planning proceeds, Environmental Impact Analyses will require geologic and
environmental information. These required legal documents demonstrate additional
future needs for integrated and comprehensive mapping efforts of geologic and
environmental conditions in Strawberry Canyon. As more excavations and investigations
are conducted, the opportunities will increase to make verifiable geologic maps showing
actual bedrock, landslide, and fault exposures.
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CONCLUSIONS AND GENERAL RECOMMENDATIONS

At the very least, it is important to identify where there is valid disagreement on geologic
conditions, particularly at contaminant plume sites, to determine if these sites pose a
threat to human health and safety. Specific investigations or well placed monitoring wells
could be designed to resolve some of these issues. Without an improved understanding
and portrayal of the geology in Strawberry Canyon, it is difficult to accept that the
monitoring sites were specifically designed to detect potential movement of groundwater
along intersecting faults, landslide failure planes, bedrock contacts, utility trenches, storm
drains, and historic drainages.

If the complexity of geologic conditions at the contamination sites has been and
continues to be oversimplified, and because monitoring wells were not placed at key
locations along faults, utility trenches, old creek beds/seeps and other parameters that
influence groundwater movement, the extent and dispersement of contaminants may have
been, and will continue to be underestimated in the future. As development continues in
the Strawberry Creek Watershed, and probabilities increase for more uncontrolled
releases and contaminant spills, the need will also increase to have an improved and
comprehensive base of understanding. Protection of human health and water quality
should be a priority, requiring more than a conservative approach when trying to
investigate the extent of toxic contamination in an urban environment.

* An outside scientific technical review group should be formed to oversee LBNL’s
plume monitoring strategy and evaluate interpretations of plume migration.

* The types of factors that influence groundwater flow that have been compiled on
the maps in this report should be developed on a three dimensional GIS base map.

* Information from previous consulting reports should be compiled to show the
locations of verifiable bedrock outcrops, landslide deposits, landslide failure
planes, and fault trace locations.

* Confidence levels should be assigned to various features such as faults, bedrock
contacts, landslides, and boundaries of plume contamination.

* Future geologic investigations and excavation work in Strawberry Canyon should
be required to show verifiable geologic exposures on the same base map and
assign confidence levels to future interpretations.

* Further investigation of the nature of faulting, geology, and landslides in
Strawberry Canyon should be conducted.
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LBNL/SLS 1I/DEIR
COMMENTS/PART 2

(" Committee to Minimize Toxic Waste D)

- DOE/SLSII/DEA
Jeff Philliber COMMBNTS# 505

Environmental Planning Group
Lawrence Berkeley Natlonal Laboratory
One Cycletron Read, MS 76-234 A
Berkeley, CA 94720

January 26, 2009

Comments on the Notice of Preparation (NOP)/Environmental Impact
Report (EIR) under CEQA and Environmental Assessment (EA) under
NEPA for Seismic Life Safety Phase 2B. Project at the Lawrence
Berkeley National Laboratory

Dear Mr. Philliber,

Again - another proposed project, this time with at least 17
(seventeen) individual eomponents, in the treacherous

Strawberrv Canyon Caldera, the location of the Lawrence Berkeley
Rational Laboratory (LBNLS.

It will be impossible to adequately analyze the environmental
impacts of these 17 individual projects in one EIR/EA as proposed.

At minimum we ask that the project be severed to its 5 major
geographical components, as described in Figure 3 of the NOP's

‘project information section, and that 5 separate, individusl

EIR/EA/EIS reports be prepared, for the reasons stated below.

The entire LBNL campus is situated in the HAYWARD EARTQQH&§§'FABLT
IMPACT ZONE !HEQEIZS, as seen in the 1992 USGS map {(page 2),
sandwiched between the Hayward Fault and the Wildcat Fault.

The inadvisabllity of any development/any new development in

the Strawberry Canyon Caldera is very soberly described by

UC Berkeley's Garniss H. Gurtis, Professor Emeritus, Department

of EBarth and Planetary Science in his May 11, 2008 comment

letter (pages 3-5). We ask that all these concerns be addressed

in the EIR; EIS reports® Geology and Soils section. It appears
that, since the collapsed caldera is filled with unstable landslide
materials, a major earthquake along the Hayward Fault will have
Potentislly Significant Impacts, that cannot be mitigated by
anything other than not building in the canyen, i.e. a complete
moratorium on new construction at LBNL and a gradual eff-leading
of facilities from the Hill to safer areas. We ask that this scenario
be included in the scope of the EIR/EIS. '
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Statement of Garniss H. Curtis, Professor Emeritus
Department of Earth and Planetary Science, U.C. Berkeley

On Sun, May 11, 2008 at 2:10 PM, Gamiss Curtis <gcurt|s@berkeley edu>
wrote:

To: anne.shaw@ucop.edu

From: Gamiss Curtis <gcurtis@berkeley.edu>

Subject: regarding certification of final environmental impact reports for the
proposed computational research and theory facility and the Helios energy
resource facility and project approvals. [Please note that several typographical
ermrors and misspellings have been corrected in the following text.]

As the request for my geologic opinion on the advisability of constructing large
buildings in the lower part of Strawberry Canyon and in the next canyon to the
north known as Blackberry Canyon came to me on May 4th, | have to be brief
and rely on my memory. | shall first say as strongly as | can "absolutely do not
construct any buildings in those two canyons”, then | shall go into the reason
based on the work | did as consultant to Mr. Ben Lennart 25 to 35 years ago,
who was contracted by the University to investigate a number of sites for
possible constructions or for stopping landslides that were threatening buildings.

First, the geologic setting of the two areas: The active Hayward Fault goes
across the mouths of both canyons. Further east, the Wildcat Canyon fault
parallels the Hayward Fault behind the Botanical Gardens and northward joins
the Hayward near the town of San Pablo. Southward the Wildcat Canyon fault
can be easily traced to Sibley Park and beyond. A few small epicenters lie along
this fault near its junction with the Hayward, but it does not seem to be active
elsewhere to the south. However, in the past, the area between the two streams
and the two faults (which includes the whole of the Lawrence Laboratory
compilex) lay four miles to the south next to Sibley Park. The volcanic rocks in
both areas have potassium-argon dates of approximately 10 miflion years, and
the rhyolite found in both of them is the same rhyolite. The volcanic rocks
underlying most of the Lawrence Lab complex fili an old crater, a collapse
caldera. The old volcano that once rose above these rocks collapsed after the
expulsion of a very large amount of rhyolite ash, now largely removed by erosion.
The volcanic rocks broke up as the collapse occured and many show crushing
and deformation and are mixed with large amounts of ash and volcanic
fragmental debris. This material should never have been built on as it is so ciay-
rich and unconsolidated. The westem rim of this caldera is easily traced from its
arcuate shape which is cut off by the Wildcat Canyon Fault just south of the
Botanical Gardens near the upper part of Strawberry Creek. It swings around
very close to the old Cyclotron and continues north to join the Wildcat Canyon
Fault in Wildcat Canyon not far from the Merry-go-Round in Tilden Park. The
boundary rocks to the west are sandstones and shales thought to be of
Cretaceous age, that is, they are older than 65 million years. Exposures of these
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sandstones and shales are good below Building 50 down to Bowles Hall, and
they dip westward at angles of 20 to 25 degrees, about which more later. The
Hayward Fault passes very close to the rear of Bowles Hall after going through
the Stadium where it has caused major deformation of the support pillars and
offset of the two sides of the stadium since its construction in 1927.

Behind Hearst Mining Bldg and a few feet to the east, is the Lawson Adit which is
a tunnel going eastward. Begun in the 1920’ or earlier, it was completed in 1938
when it reached the Hayward Fault. 'Professor George Louderback told me

" (Personal comm.) that it was not ordinary fault gouge that he found in the
Hayward Fault zone but a peculiar mixture of serpentine and metamorphic rocks
that also appear on the surface and underlie Stern Hall and part of Foothill
Student Housing. Founders Rock near the comer of Hearst and Gayley Road is
in this melange. Also in the tunnel are several exposures of the offset of
Strawberry Creek as determined from the contained rounded cobbles of
Strawberry Canyon origin . Thus this indicates a displacemeent of more than
600 feet north along the Hayward Fauit.

Still further north along the Hayward all the way to San Pablo huge amounts of
the melange similar to that in the Lawson Adit have been squeezed out of the
Hayward Fault and are gradually sliding down the slope below the fault. Much of
this melange has reached the bottom of the hill back of E} Cemito. Along the
Arlington many houses built on this melange are sliding and have caused a great
number of legal problems. Within the fault itself no movement can be detected in
these deposits, some of which are more than 100 feet thick. Thus we believe
that movement and expulsion of this melange takes place during major
earthquakes on the Hayward Fault.

A great deal of research has been done recently on the Hayward Fauit by the
USGS at Menlo Park which was reported in a talk on the fast Thursday of this
past April. They have established a retum time of major quakes of 6.5-7
magnitude on the Hayward Fault of 130 years. The last major quake along the
northemn part of the Hayward Fault was 140 years ago, so we are over-due. They
estimate that there is approximately a 65 percent chance a major quake will
occur in the next 30 years.

Lennart was able to get survey notes from East Bay Municipal Utility District for
the San Pablo Dam water tunnel to El Cerrito which crosses the Hayward Fauit
and shows that the right lateral horizontal movement of approximately one
centimeter per year is matched by uplift of the east side of the fault of
approximately one centimeter per year also. So, with the evidence of the
horizontal displacement of the old Strawberry Creek of 600 feet horizontally
along Galey Road, the Cretaceous sedimentary rocks east of the Hayward Fault
there have also risen 600 feet. Building 50(?) sits on these Cretaceous strata
which, as mentioned, dip westward 20-25 degrees. If an earthquake occurs
when these beds are soaked with winter rains the chance of a major landslide
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are great along the slippage planes of shale dipping westward. Minor slides
have already occurred in these beds behind Bowles Hall. Indeed, the Foothill
Student Housing was planned to be built there until | called attention fo the
landslide. A major landslide would probably destroy all the buildings on both
sides of Galey Road from the Stadium to the buildings on both sides of Hearst
Avenue and would probably reach Dow Library, destroying everything in its path
to that point and possibly beyond. Buildings in the lower parts of both Strawberty
and Blackberry Canyons would be buried if not destroyed.

Major landslides of the type | have described here are not rare along the
Hayward Fault as was shown to us during our study of the Hayward fault at the
base of the hill behind the Clark Kerr Campus. We discovered that most of that
campus was underlain by a large landslide that had originated in Claremont
Canyon, and was gradually moved northward along the Hayward Fault.
Trenches and drill holes showed this landslide to be up to 30 feet thick. It
extends westward to and possibly beyond Piedmont Ave. Further south is a
huge landstide that underties most of the campus of Mills College and extends
westward another quarter mile Still further south are more large slides that have
originated in canyons and steep slopes east of the Hayward Fault. As the hills
rise and become unstable, earthquakes cause them to break loose and slide.
Very few large slides have occurred on the eastern slopes of the Berkeley Hills,
hence the relationship to earthquakes of major landslides close to the Hayward
Fault along the western siopes of the Berkeley Hilis. Normal erosion rounds off
unstable areas on the eastem slope of the Berkeley Hills before they break loose
and slide.

Most of the buildings of the Lawrence Lab. are on the unstable ground filling the
old caldera, particularly the Bevatron and associated buildings. As the
Cretaceous beds immediately west of these buildings have been eroded away
there is nothing to keep these soft caldera-filled beds from sliding. The buildings
on them will certainly move a few feet in a major earthquake if not hundreds of
feet. Keep in mind the Loma Prieta quake of 1989 of magnitude 6.9 which froma
distance of over 60 miles destroyed a section of the Bay Bridge, a section of the
overhead freeway in Oakland killing 63 people, and many houses on filled
ground in the Marina of northem San Francisco some 70 miles from the quake!

No major buildings of any kind should be constructed in either of these canyons
bordering this huge block of unstable rock.

Profesor Emeritus Gamiss H. Curtis
Dept. Earth and Planetary Science
University of Califomia, Berkeley, CA

Garniss H. Curtis

Berkeley Geochronology Center
E-Mail: gcurtis@uclink.berkeley.edu
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LBNL is a nuclear-industrial cemplex and many of the 14 structures
proposed for demolition have been potentially used for work
involving radicactive and hazardous materials and are potentially
located on centaminated seil and on top of knewn radicactive and
hagzardous waste contamination plumes. :

The NOP document referred to these 14 structures as trailers, labs
and shops without any specifics as to their past use. :

LBNL's Site Environmental Reports provide the following names and
descriptions: ;

Buildings
25 Mechanical Technology/Bngineering Shep

258 Waste Treatment Facility
55 Research Medicine/Radiation Bieophysics

(74 Research Medicine/Radiatien Biophysics, €ell&Molecular Biology
Laboratory)
74F Housing for animals used for research at facility above

4 Magnetic Fusion Energy SMFE)/ALS Support Facility

E Magnetic Fusion Energy (MFE)/Accelerator and Fusion Research

1h Accelerator&Fusion Research&Earth Sciences

16 Magnetic Fusion Energy Laboratory/Accelerator and Fusien
Research Laboratory '

17 EH&S/Applied Sciences Lab

(71 Heavy Ion Linear Accelerator (HILAC/Center for Beam Physics, Ien
~ Beam Technology) : ' .
?1-¢, D, F, H, J, P B-Factory associated with facility above

LBNL operates facilities which contain Radloactive Material
Areas (BMAs) that are subject to radioactive air emissions
regulations of NESHAPs (National Emission Standard for Hazardous
Airborne Pollutants) and have the pontial to emit radionuclides
into the atmosphere. Building 55 has at least 9§ such sources.

We ask that the Hazards and Hazardous Materials seotions of the
EIR/EIS address/describe in detail the history of the uses of all
the 14 buildings proposed for demolition and list all the equipment
and radioactive/harardous materials used at these structures and
the véarious kinds of wastes generated there during their lifetime.

This will help to better assess the degree of contaminatien
associated with each of the structures, lab equipment, waste water/
sewer lines, sumps etc. Especially, as you know, almest 3 peunds

of mercurg was recently found in a Building 71Q storm drain sump,
(pages 7-8) estimated to have been there from 10 to 40 years.
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attp: / /mail.google.com/mail ffui= 1&view=att&th=1led61a63dcc4fecattid =0.12disp=vah&zw 01/14/2009 04;24 PM

impact

Special Cat OE — operational emergencies Cat R - recurring
categories

25. Description of Occurrence

On September 29%_ while cleaning out a catch besin using a vacuum extractor, Facilities Labor Shop employees obscrved metallic mercury in the
sediment at the bottom of the catch basin, Work was stopped and EH&S was contacted. The asphalt arca around the catch basin was assessed for
mercury and decontaminated, as subsequently was the vacuum truck. The extracted sediment was removed from the vacuum truck and stored in a 55-
gallon drum; the drum was placed in a WAA. Waste materials from the cleaning were properly discarded. The catch basin itself was temporarily

closed and seated with polyethylene sheeting pending future clean up response planning and investigation.

On October 12%, Labor Shop personnel, under the supervision of site IH personnel, removed the rest of the contaminated sediment from the catch
basin and placed it in a tined 30-galion drum, The dnm was placed in a WAA, and samples of the sediment inside this drum and the drum noted
above (from the original effort to clean the catch basin) were collected on October 14th. Also that day a video camera was inserted into a 4-inch cast
iron pipe leading 1o the catch basin and a 10-inch corrugated metat pipe leading out of t. This efflucnt pipe was corroded, and the camera could not be
inserted very far into it. No mercury was observed in either of these two pipes. Additionally, six sediment samples were collected from a concrete
structure at the outfall of the storm drain line to the North Fork of Strawberry Creck. Sampling results from the snafytical laboratory were received
DYy 2, 2005. They indicate that it is unlikely that any mercury had been released into the creek: two samples were non-detect ata
detection limit of 0.13 and 0.16 mg/kg, respectively, and the maximum of the 4 other samples was 0.34 mg/kg, within the 0.5 mg/kg background
concentration ~ Jines (oY ggr Berkeley Lab soil and bedrock.

The two samples taken from the drums which contained catch basin sediment showed the following results for mercury: 7,900 mg/kg in the 30-gallon
drum, and 2,400 mg/kg in the 55-galion drum. Based on the actual weight of the sediment in the drums, the amount of mercury found in the catch
basin wes calculated to be 2.9 pounds. This exceeds the federal reportable quantity for mercury of 1 Ib. Accordingly, on October 24% LBNL notified
the Office of Emergency Services, The City of Berkeley, the Regional Water Quality Control Board, and the Department of Toxic Substances Control
(which had previously been informally notified).

28. Operating Conditions ef The pipe from the floor drain in the basement of building 71 which had led to this catch basin had been cut and capped

System/Building/Equipment:in 1995 as part of the effort to eliminate illicit connections as required by the California industrial storm water permit
held by Berkeley Lab. Mercury had been found in the floor drain and pipe at that time (see¢ SAN-LBL-EHS-1995-0001).
The effluent pipe is comoded and blocked, presumably crushed. The caich basin only drains the relatively small surface
area around it. According to Laborers’ records, this catch basin had been cleaned on 10/26/04, but only to a depth of 68
inches . The bottom of
the catch basin has now been determined to be 79 inches. It is presumed that this mercury has been in the sediment of
this catch basin for from 10 to 40 years.

CAUSAL INFORMATION

32. Description of Cause:

ISM DEFICIENCIES

35. ISM Deficiencies or Weaknesses (check all that are applicable):
Scope of Work LTA* Analyzed Hazards LTA Developed/Impiemented Controls LTA

Performed Work Within Controls LTA Feedback and Improvement LTA X ISM not applicable

* 1.TA = Less Than Adequate

http:/ fmall.google.com/mall/?ul=18view=attith=11ed6 1a68dccdfeckattid=0.18disp=vahdzw 7//q Page 2 of 3
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LBNL ORPS SHORT FORM WORKSHEET
Notes and instructiens:

1. The ORPS Short Form is used for Significance Category 4 occurrences. Excluding cormrective actions required to mitigate the problem, completion
of the Short Form constitutes the sole requirement for reporting Category 4 occurrences.

. Some fields in the DOE ORPS database are not applicable to LBNL operations, thus field numbers in this form are not sequential.

. Electronic version of this form is available at the LBNL ORPS web site, . Other ORPS references and resources are available
at the website or contact the Office of Assessment and Assurance (OAA) at 4046 / 7457 for additional assistance.

wN

FACILITY / PERSONNEL INFORMATION

2. Name of Division / Department: Environment, Health, and Safety
3. Facility Function Code (check only one):

Explosive (03) Tritium Activities (09) Fusion Activities (10)
Environmental Restoration (11) Solar Activities (14) Accelerators (16)
Laboratory — Analytical (17A) Laboratory - R & D (17B) Balance-of-Plant — Offices (99A)
Balance-of-Plant — Machine shops (99B) Balance-of-Plant — Site/outside utitities ($9C) Balance-of-Plant — Safeguard / security (99D)
Balance-of-Plant — Storage (99E) Balance-of-Plant — Laundries (99F) XBalance-of-Plant — Infrastructure (99G)
5. Name of Division Director/ Division ORPS Designec: Regina Lackner
6. DD / Designee Phone No.: (510) 486-7413 7. Job Title of ORFS Designee: Regulatory Compliance Eng.
11, Program / Project; Unkoown (historic release)
12, DOE Secretarial Office (Le., sponsoring DOE program; Office of Science [SC] is LBNL’s default choice):
BV EE EH Ef EM FE
ME NA NE NP RE X SC (default choice)
SE SO SwW UE wa
13. System/Building/Equipment involved in eccurrence: Storm drain catch basin.
17. Plant Area { building & room location of occurrence): East of building 71Q.
DATE AND TIME INFORMATION
18. Discovery (when event or condition was first identified) Date:9/29/05 Time:~ 10 am.
19. Categorization (when reportability and significance determined)Date: 10/24/05Time:~ 9 am.
26. DOE Notification Date:10/11/05Time:~ 2 pm

27. Other Notification (person and organization contacted): Date:10/12/05Time: 10 am
10/24/05 12 pm
Dr. Waqar Ahmad, Department of Toxic Substances Control

George Leyva, Regional Water Quality Control Board

Dacia, Office of Emergency Services 10/24/05 12pm
Nabil Al-Hadithy, City of Berkeley 10/24/05 1 pm
OCCURRENCE DESCRIPTION

20. Subject / Title Mercury in Storm Drain Catch Basin

of Occurrence:
22. Significance Category (each reportable occurrence has a Significance Category. See )
Cat 1 — significantXCat 2 — moderate impact Cat - 3 minor impact Cat 4 — some impact

ttp:/ /mail google.com/mail /7ui = 1&view=att&th=11ed61a69dcc4feclattid=0.1&disp=vahdzw ﬁ / / q Page 1 of 3
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To further illuminate our concerns we are enclosing a copy of
CMTW's March 2007 Report titleds

Contaminant Plumes of the Lawrence Berkeley National Laboratory

and their Interrelation to Faults, Landslides, and Streams in

Strawberry Canyon, Berkeley and Oakland, California ({(as a CD).

We specifically ask you to review sections on CONTAMINANT SITES
(Chemieal and Hazardous Contamination and Radicactive Contamination),
DRAINAGE NETWORK MAPPING, FAULT MAPPING, LANDSLIDE MAPPING,

ZONES OF CONCERN FOR POTENTIAL PLUME MIGRATION and FUTURE DEVELOPMENT
AND SITE CONDITIONS.

Figure 2. in our Report (page 10) shows a significant VOC (Volatile
Organic Compound )groundwater plume associated with B A1 and its
“trailer" area, surrounded by a radioactive tritium goil plume.

"In the "01d Town" area buildings &4, 5, 14, 16 and 17 are all
located on top of the huge 0ld Town VOC groundwater solvent plume.

In the East Canyon the B 74 Diesel plume is migrating into the area
of the proposed General Purpose Lab.

Figure 18 a. shows the Zones of Concern at LBNL for Groundwater
Plume Expansion along Faults, Bedrock contacts, Landslides, Historic
and Modern Creeks. Please note and address in the EIR/EIS that all

5 areas of the proposed " Seismic LiTe Safely FPhase « Troject"

are impacted by migrating groundwater contaminant plumes, earthquake
faults and landslides. (page 11.)

Figures 10 and 14 show the mapping of Wildcat Fault and the East
Canyon Fault as well as the huge landslide area assoclated with
these faults. It is quite incredible to observe that indeed LBNL/
DOE (Department of Energy) knew of the presence of these earthquake
faults and landslide areas, and yet proceeded with the construction
of the Lab's Hazardous and Radiocactive Waste Handling, Storage and
Treatment Facility in this treacherous area in 1996, and now must
attempt with seismic upgrades of the building (B 855. and the
stabilization of the landslide beneath it. (pages 12-13)

Figure 20 a. (page 14) shows various site conditions at future
sites o L's Long Range Development Plan.

Please read carefully Garniss H. Curtis' comments: " Most of the
buildings of the Lawrence Lab. are on unstable ground filling the
old caldera... The buildings on them will certainly move a few feet
in a major earthquake if not hundreds of feet."

We ask you to include a very serious analysis of the B 85 situation
and instead of a Band-Aid, a plan for relocating these dangerous
operations to a more stable and accessible area.
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CONTAMINANT PLUMES OF THE
LAWRENCE BERKELEY NATIONAL
LABORATORY AND THEIR INTERRELATION TO
FAULTS, LANDSLIDES, AND STREAMS
IN STRAWBERRY CANYON, BERKELEY AND
OAKLAND, CALIFORNIA

March 2007

Strawberry Crek Watersh ca. 1965

Laurel Collins, Geomorphologist
Watershed Sciences
1128 Fresno Ave
Berkeley, California 94707
collins@Imi.net

for

Pamela Sihvola, Project Manager
Committee to Minimize Toxic Waste
P.O. Box 9646
Berkeley, California 94709
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OFFICE OF PUBLIC INFORMATION

KENNETH R. SCHMITZ

Associate Director — Grounds Services
Physical Plant Operations

) &\.\ 101 SPROUL HALL, BERKELEY, C& 947329
UNIVERSITY OF CALIFORNIA - ‘:":?‘. (415) 842:3734 sof
Uffice of Physical Resources o i

000 Carleton Street (415) 642-6338 HaTtE

derkeley, California 94720 = FAX (415) 643-7264 1’;“‘1 :S;?'BS] 84--McClendon-- Flle #9070
Inis I.'..:. hKWvI{ ..“-
WL

FOR IMMEDIATE RELEASE

Berkeley--Centennlal Dr+v§¥m%;nnectlng the '"maln" Unlversity of

Catifornlia-Berkeley campus to hlllitop faclilitles, will reopen tomorrow

(Thurs., May 10) after an elght-month closling.

The reopenling restores convenlent access to U.C.'s Lawrence Hall of

sklence In plenty of time for the publlc to take advantage of 1ts summer

programs.

The road has been closed from Jjust beyond the U.C. Botanlcal Garden

in Strawberry Canyon since last September 19 to repalr damage caused by

two years of heavy ralns and run-off.

. CMTW-27
i Offlclals had expected the c¢closure to last only 12 to 15 weeks, but cont
wet weather caused many delays In the work, which Included rebullding a

sectlon of the road that had become unsafe.
At the Lawrence Hafl of Science, five sesslons of summer courses
. wlll be offe;ed in computers, biology, chemistry, physlcs and astronomy
for varlous age levels, ranging from age two through adulthood.
; Other actlivitles, such as fiim series and exhibits, will also be
i offered. !
i
i

For Information on Lawrence Hall of Science summer . actlivities, call

642-5133,




JOHN R. SHIVELY

CONSULTING ENGINEER

P.0O. Box 7136
Berkeley, California 94707
(310) 531-1355

May 28, 1999
Dr. Charles Shank, Director
Lawrence Berkeley Naticnal Laboratory
1 Cyclotron Road, Mail Stop 50A-4119
Berkeley, California 94720

Re: City of Berkeley Fire Fighting System
Dear Dr, Shank:

Enclosedlsacopyofmycommemsontbe&tyofBe:keley s Draft Environmental Impact Report
(DEIR) for the City’s proposed Saltwater Fire Fighting System (SFFS). I propose an entirely different fire-
fighting alternative, one that would be valuable to LBNL, referred to as the Hillwater Fire Fighting System.
Tt would use a nearby existing source of hillwater rather than saltwater pumped from the Bay. *

HFFS is of consequence to LBNL because it would enhance the fire fighting capability of the
Lab’s own fire protection. it would provide for reservoir impounded hillwater as a backnp water source,
should the normal water source fail during a major earthquake or a 1991 type conflagration. The HFFS:
alternative would utilize water from an existing hill arca dewatering well located just south of the Space
Sciences Laboratory. The water would be held in one or more large reservoirs.

1 conceived of the idea of that vertical well, to intercept the hill-water-that was causing the slides
both inside and adjacent to LBNL, back in 1974.. I retained Civil Engineer B. J. Lennert to install this
well. Iwas the Campus Principal Engineer in the campus Office of Architects and Engineers at that time.
During Angust of 1974 a major hill slide had occurred inside LBNL. It broke a Lab building, took out a
portion of a Lab road, and was threatening Lawrence Hall of Science. At the same time another slide was
developing above the Lab’s corporation yard, threatening the University’s Centennial Drive. Leanert’s
attempts {0 stop the slides by dewatering the hill arca with horizontal hydraugers weren’t working.

The well apparently stopped both slides. Presumably the campus continues to pump the well to
prevent future slides. Later in the 70°s, afier Lhad Jefi the A & E Office, the campus fire marshal hada
large reservoir tank installed near the well, kept full by the well, to provide the primary source of water for
fighting fires in the relatively fndccessible areas of upper Strawberry Canyon. Unfortunately, sometime in
the fate 80’5, the campus removed that resérvoir, to make way for the construction of a new
building. Since then the water produced by the well has been dumped straight into Strawberry Creck.

Thcmsmmammmhmﬂwhb’smﬁxemmﬁmy it could
have reliability and cost savings advantages for the City, compared to the saltwater proposal. LBNL's

support is requested 1o encourage the City to conduct a feasibility stedy of the hillwater altemative, Please -

contact me if you wish more information about the hillwater alternative or the history of hill area slides.
Sincerely yours,

Enclosure:

CMTW-27
cont.




The same seismic and landslide hazards that affliet the B 85 site
are present at the proposed 43,000 sq.ft. Bio Lab (General Purpose
Laboratery) location, just some 200 yards downhill to the SE, on
top of the Wildeat Canyon Fault.

The massive East Canyoen Slide (see Figure i4.) extends all the way
dewn to the bottom ef Strawberry Canyon and eontinually undermines
the stability of Centennial Drive, the only public (and emergency

access) read through the Canyon.

We ask that you abandon this new construction prejeet at the
proposed East Canyon site and instead very seriously consider
the UC owned Richmond Field Station, as an alternative lecatien.

Indeed, the RFS, a prime Bay View property, must be censldered as
the future site for gll LBNL Bio Science (Life Science) facilities,
as well as for the Helios/EBI and CRT projeots, in order to aveid
the potential catastrephic fallures predicted for the Strawberry
Canyon Caldera during the next major earthquake - and to save
publicly funded facilities, equipment and some 5000 human lives!

i

Pamela Sihvola/CMTW _
P.0, Box 9646 / CMTW-27
Berkeley, CA 94709 cont.

PS, Landslides in the Strawberry Canyon are triggered by heavy rains
and underground water sources (during the dry season).

The attached UC Press release of May 9,1984 describes the closure
of Centennial Drive for a peried of eight menths, due to heavy
rains and run-off in one of the main landslide areas. (page 17)

Fermer UC Engineer John R. Shively describes a dry seasoh.land-
slide of August 1974, due to impounded hillwater of the Lennert
Aquifer, as previous dewatering attempts by hydraugers had failed.

(page 18)

The EIR/EIS reports must include rainfall data for at least the
past 40 years for the highest LBNL locations/elevations as well
as current data regarding the Lennert Aquifer and its impacts
at LBNL.
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