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BEFORE THE PUBLIC UTILITIES COMMISSION
OF THE STATE OF CALIFORNIA

Application of California-American Water A.10-09
Company (U210W) for Authorization to Filed Septomb 52 2010
Implement the Carmel River Reroute and San (Filed September 22, )
Clemente Dam Removal Project and to Recover
the Costs Associated with the Project in Rates.

APPLICATION OF CALIFORNIA-AMERICAN WATER COMPANY (U210W)

FOR AUTHORIZATION TO IMPLEMENT THE CARMEL RIVER REROUTE

AND SAN CLEMENTE DAM REMOVAL PROJECT AND TO RECOVER THE
COSTS ASSOCIATED WITH THE PROJECT IN RATES

I. INTRODUCTION

Pursuant to Article 2 of the California Public Utilities Commission’s
(“Commission”) Rules of Practice and Procedure, and as directed by the Commission in D.06-
11-50,! California-American Water Company (“California American Water”) hereby files this
application for authorization to implement the Carmel River Reroute and San Clemente Dam
Removal Project (the “Reroute and Removal Project”) and to recover the costs associated with
the Project over a twenty-year period. The Reroute and Removal Project addresses longstanding
seismic issues associated with the San Clemente Dam, provides significant environmental
benefits, and due to an innovative public/private partnership, will not cost California American
Water’s customers any more than the least-cost option.

Over the last several deqades, California American Water, as directed by the

California Department of Water Resources Division of Safety of Dams (DSOD), has analyzed

'D.06-11-050, Application of California-American Water Company (U210W) for an Order Authorizing it to
Increase its Rates for Water Service in its Monterey District to Increase Revenues by $9,456,100 or 32.88% in the
Year 2006, 81,894,100 or 4.95% in the Year 2007, and 31,574,600 or 3.92% in the Year 2008, and for an Order
Authorizing Sixteen Special Requests with Revenue Requirements of $3,815,900 in the Year 2006, $5,622,300 in the
Year 2007, and $8,720,500 in the Year 2008; the Total Increase in Rates for Water Service Combined with the
Sixteen Special Requests Could Increase Revenues by $13,272,000 or 46.16% in the Year 2006, 37,516,400 or
17.86% in the Year 2007; and 310,295,100 or 20.73% in the Year 2008, and Application of California-American
Water Company (U210W) for Authorization to Increase its Rates for Water Service in its Felton District to Increase
Revenues by 8796,400 or 105.2% in the Year 2006, $53,600 or 3.44% in the Year 2007; and $16,600 or 1.03% in
the Year 2008, and for an Order Authorizing two Special Requests, 2006 Cal. PUC LEXIS 479, *64,
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and taken steps to address the seismic stability of the San Clemente Dam. In January 2008, the
DSOD certified the Final Environmental Impact Report and Environmental Impact Statement
(EIR/EIS) for the San Clemente Dam Seismic Safety Project. The Final EIR/EIS made clear that
the “no project” alternative would not comply with current seismic safety standards and that
California American Water must go forward with either a dam buttressing project or the Reroute
and Removal Project that California American Water proposes in this application.

The Reroute and Removal Project will address the seismic safety risks associated
with the continued operation of the San Clemente Dam by permanently removing the dam. In
addition, removal of the dam will resolve continuing issues relating to fish passage, the
preservation of habitat for wildlife on the river, and compliance with the federal Endangered
Species Act. California American Water has teamed up with the California State Coastal
Conservancy (“State Coastal Conservancy’) to obtain a commitment for up to $35 million
dollars in public funding. Trish Chapman of the State Coastal Conservancy has provided direct
testimony describing the agency’s role. The State Coastal Conservancy is a state agency that
uses entrepreneurial techniqueé to purchase, protect, restore and enhance coastal resources.
Working with the State Coastal Conservancy means that the cost to customers of the Reroute and
Removal Project will be no more than the cost of buttressing the San Clemente Dam, a lower
cost option that provides fewer environmental benefits and is less certain.

California American Water has a current deadline of September 2012 to start
construction. The Reroute and Removal Project presents a unique opportunity for public and
private interests to work together to realize benefits far beyond what either could achieve
working alone. California American Water requests that the Commission grant the relief
requested in this application to facilitate implementation of this beneficial project, including the
ratemaking treatment designed to provide recovery of costs over a reasonable period at a lower
overall cost to customers. Specifically, California American Water seeks the following:

¢ Authorization to implement the Reroute and Removal Project
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¢ Final review and approval of the costs tracked in the San Clemente Dam
memorandum account through October 31, 2010
e Approval of the proposed ratemaking treatment, including a twenty-year recovery
of the proposed regulatory asset
e Authorization to begin recovering costs and earning on the average unrecovered
balance of the regulatory asset via surcharge starting January 1, 2012
e Authorization to cease tracking costs in thé San Clemente Dam memorandum
account on January 1, 2012
e Approval of a revenue balancing account to track the difference between the
amount recovered from customers via the authorized surcharge and the final
adjusted Commission-authorized revenue requirement for the Reroute and
Removal Project
o Approval of the transfer of land where the dam and current reservoir are located
as open space; transfer will be to a suitable governmental or nonprofit entity
e Adoption of the proposed process for updates and final review of the completed
Reroute and Removal Project
II. HISTORY
The San Clemente Dam is a 106-foot high concrete arch dam located
approximately 18.5 miles from the Pacific Ocean on the Carmel River. It was constructed in
1921 and has been operated by Célifomia American Water since 1966. Historically, the San
Clemente Dam provided water for California American Water’s Monterey County District by
diverting the surface flow of the Carmel River at the dam. California American Water has
reduced over time the amount of water it takes from the Carmel River and, to address. concerns
regarding endangered species, ceased using the dam as a point of diversion beginning in 2002.
In 1980, the DSOD requested that California American Water evaluate the ability
of the San Clemente Dam to safely pass the Probable Maximum Flood and withstand the

Maximum Credible Earthquake. Woodward-Clyde Consultants completed an initial report in
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1982. The DSOD requested additional analysis; however, at the same time the Monterey
Peninsula Water Management District (MPWMD) was evaluating construction of a new dam on
the Carmel River, and investigated the San Clemente Dam site as an alternative project location
for the “New San Clemente Dam.” If constructed, the new reservoir would have inundated the
existing dam and reservoir, so the DSOD agreed to defer their request for a more detailed
analysis pending the outcome of action by MPWMD. In February 1989, MPWMD shifted its
focus away from San Clemente Dam to other parts of the Carmel River. The DSOD then
renewed its request for California American Water to perform a detailed analysis of the San
Clemente Dam’s stability.

In 1990, California American Water began the requested seismic and flood
stability studies, which were completed in 1992. Those studies concluded that with full stdrage,
San Clemente Dam might not be stable under the Maximum Credible Earthquake. The studies
also concluded that the Probable Maximum Flood could overtop the dam by foufteen feet and |
cause excessive erosion in the area of the downstream abutments. Based on these findings, the
DSOD ordered California American Water to improve the San Clemente Dam so that it would
meet current seismic safety standards.

As F. Mark Schubert describes in Section IIL.B. of his direct testimony, since
1992, there have been numerous engineering and environmental studies regarding the propdsed
solution to the San Clemente Dam’s stability. When the DSOD certified the Final EIR/EIS in
January 2008, it concluded that California American Water must go forward with a project to
address the San Clemente Dam seismic issues. The Final EIR/EIS focused on two projects, the
dam buttressing project and the Reroute and Removal Project, but remained neutral as to which

project California American Water should pursue.
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III. CARMEL RIVER REROUTE AND SAN CLEMENTE DAM REMOVAL
PROJECT

A. Project Description

The Reroute and Removal Project will address the seismic and flood safety risks
associated with continued operation of the San Clemente Dam by permanently removing the
dam. The Reroute and Removal Project includes relocating approximately 370,000 cubic yards
of sediment accumulated behind the dam on the San Clemente Creek arm of the reservoir to the
Carmel River arm of the reservoir and removing the dam. A portion of the Carmel River would
be permanently bypassed by cutting a 450-foot long channel between the Carmel River and San
Clemente Creek, approximately 2,500 feet upstream of the‘dam. The bypassed portion of the
Carmel River would be used as a sediment disposal site for the accumulated sediment. The rock
spoils from the channel construction would be used to construct a diversion dike at the upstream
end of the bypassed Carmel River channel. California American Water has attached as
Appendix 1 a description of the project. F. Mark Schubert also provides a more detailed
description in Section IV.A. of his direct testimony.

The State Coastal Conservancy is leading a group of agencies and interested
parties that is collaborating with California American Water on the removal of the San Clemente
Dam and the restoration of a naturally functioning river channel. The estimated cost of the
Reroute and Removal Project is $83 million. The basis for this estimate is the Advance Basis of
Design Report: Carmel River Reroute and San Clemente Dam Removal that MWH Americas,
Inc. prepared for the State Coastal Conservancy in January 2008 (“MWH Report”). California
American Water has attached the MWH Report to this application as Appendix 2. Subject to
Commission approval, California American Water has committed to pay an amount equivalent to
the eétimated cost of buttressing the dam (estimated to be approximately $49 million) and to
transfer 928 acres where the dam and current reservoir are located as open space to a yet-to-be
determined government agency or nonprofit entity. The State Coastal Conservancy will secure

approximately $34 million from state, federal, and private foundation resources.
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The State Coastal Conservancy has demonstrated its commitment to the Reroute
and Removal Project by agreeing to share the costs of the permitting, compliance review and
preliminary engineering for the Project, beginning this fall. This represents millions of dollars in
avoided costs for California American Water customers. Trish Chapman of the State Coastal
Conservancy has provided direct testimony discussing the Conservancy’s role in the project.

The Reroute and Removal Project enjoys widespread support at the federal, state
and local level. California American Water has attached as Appendix 3 the January 2010 San
Clemente Dam Removal Project Collaboration Statement. The signatories to the Statement,
which includes state legislators, federal, state and county agencies, and Commissioner John
Bohn, among others, agreed to work collaboratively to further the project.

B. Comparison to Dam Buttressing

Dam buttressing (also referred to as “dam thickening” or “dam strengthening”)
would add steel-reinforced concrete to the existing structure and a state-of-the-art fish ladder.
Dam buttressing has the lower estimated construction costs at approximately $49 million;
however, the National Oceanic and Atmospheric Administration National Marine Fisheries
Service (NOAA Fisheries) has asserted that this project may jeopardize the continued existence
of the steelhead trout. NOAA Fisheries is concerned that the operation of the sluice gates with
the new fish ladder could harm migrating steelhead downstream, may cause undue delay in
migration, may not open a chaﬁnel for passage, and may wash migrating steelhead back through
the sluice gates at the point they leave the fish ladder and drop them back downstream, or any
. combination of these effects. Thus, while dam buttressing may have lower construction costs,
addressing the concerns of NOAA Fisheries may require significant capital costs, operations and
maintenance expense, or both.

The Reroute and Removal Project provides superior environmental benefits by
removing a barrier to fish passage and restoring the natural character and function of the area. It
enjoys widespread support and will enable California American Water to avoid the permitting

delays and Endangered Species Act issues that could ensue from the dam buttressing project.
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Finally, the initial estimates indicate that the Reroute and Removal Project will likely have
reduced operation and maintenance costs compared to dam buttressing. F. Mark Schubert
discusses the preliminary estimates for post-construction costs in Section VI. of his direct
testimony.

The primary and significant demerit to the Reroute and Removal Project is that
the construction costs are estimated to be $83 million - $34 million more than dam buttressing.
A cost breakdown comparing the costs of each alternative is attached as Appendix 4. Because
- the State Coastal Conservancy Has pledged to obtain public funding for approximately $34
million of the difference between the two projects, however, California American Water will be
able to provide the e.nhanced benefits of the Reroute and Removal Project at no additional cost to
its customers.

C. Schedule for the Reroute and Removal Project

Successfully implementing this public-private partnership depends significantly
on adhering to the proposed schedule. California American Water and the State Coastal
Conservancy have developed a work plan for the Reroute and Removal Project. The DSOD
reviewed the work plan and found it acceptable, but emphasized that construction mus;c be
underway by 2013 (see Appendix 5). The schedule contains a series of tasks that allows the
parties to meet the DSOD’s deadline. California American Water has attached a Gantt chart of
the schedule for the Reroute and Removal Project as Appendix 6 and has summarized the key

dates below.

Fall 2010 California American Water, the State Coastal
Conservancy, and NOAA Fisheries formally commit
to the project

Summer 2011 Complete preliminary design, prepare a Request For

Proposal for a design-build contractor, draft an
Implementation Agreement, and obtain approval of
seventy-five percent of public agency funds.
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Fall 2011 Commission approval of Reroute and Removal
Project and cost recovery

Summer 2012 Secure all funding, execute an Implementation
Agreement, execute a design-build contract and issue
a Notice to Proceed to the contractor.

September 2012 Commencement of construction

Fall 2015 Estimated completion of construction

These tasks are interdependent. For example, the State Coastal Conservancy will
not be able to obtain a final commitment for funds until the DSOD has approved the designs.
California American Water cannot grant the design-build contract until it has obtained
Commission approval to recover the cost of the Reroute and Removal Project. Failure to
complete any of these items in a timely manner could jeopardize the success of the Reroute and
Removal Project as a whole. Further discussion of the proposed schedule for the Project is

provided in Section IV.D. of the direct testimony of F. Mark Schubert.

IV. REQUESTED RELIEF

A. Authorization to Implement the Reroute and Removal Project

As discussed above and in Section IV.C. of the direct testimony of F. Mark
Schubert, the Reroute and Removal Project will result in multiple environmental benefits,
including improving access to twenty-five miles of spawning and rearing habitat for steelhead
trout, restoring the ecological connectivity of the river and riparian corridor, and restoring river
functions and sediment transport. These benefits would not occur if California American Water
pursued the dam buttressing option. Moreover, by working with the State Coastal Conservancy
and its partners, California American Water will be able to provide these additional benefits to its
customers without projecting additional costs. California American Water requests that the
Commission determine that the Reroute and Removal Project is reasonable and authorize

California American Water to take steps to implement the project.
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B. Review and Approval of Memorandum Account Costs Through October 31,
2010

As authorized by D.06-11-050, California American Water has been recording
preconstruction costs in the San Clemente Dam memorandum account. California American
Water requests that the Commission review and approve recovery of and on all reasonable costs
(including AFUDC) incurred through October 31, 2010. Although the earliest costs tracked in
the memorandum account date to 1982, the Office of Ratepayer Advocates (predecessor to the
Division of Ratepayer Advocates) already reviewed and agreed that $4,406,700 in pre-2002 costs
were reasonable, which the Commission recognized in D.03-02-030.2 Therefore, only the San
Clemente Dam-related costs for the period from January 1, 2002 to October 31, 2010 need to be
reviewed for reasonableness at this time |
| | California American Water chose October 31, 2010 as the cut-off date because it
1s the point at which the costs will, in general, shift from San Clemente Dam-related
preconstruction costs to preliminary costs for the Reroute and Removal Project. It is necessary
for California American Water to make the transition from tracking previously incurred costs for
later recovery to recovery of the estimated costs of a specific project. The State Coastal
Conservancy has agreed to pay half of the permitting, compliance review, and preliminary
engineering costs. The beginning of the shared costs for the Reroute and Removal Project is a
reasonable point at Which to make this transition.

As shown in the proposed procedural schedule below, California American Water
will make a supplemental filing on November 19, 2010. This filing will include all of the
specific details and support for the costs tracked in the San Clemente Dam memorandum account
through October 31, 2010. With this supplemental filing, the Commission, the Division of

Ratepayer Advocates and other interested parties will have the information necessary to make a

2 D.03-02-030, Application of the California-American Water Company (U210W) for an Order Authorizing it to
Increase its Rates for Water Service in its Monterey Division to Increase Revenues by 35,725,300 or 22.47% in the
Year 2003, 31,772,100 or 6.94% in the Year 2004, and § 996,500 or 3.02% in the Year 2005, 2003 Cal. PUC
LEXIS 121, *59.

300135833.9




final determination as to the reasonableness of the memorandum account costs. These final costs
will be included in the proposed surcharge.
C. Proposed Ratemaking Treatment

The costs that California American Water is seeking to recover are involuntary —
the DSOD is requiring California American Water to incur a certain level of costs in order to
address the seismic safety issues associated with the San Clemente Dam. It is well-established
Commission practice to allow a utility to recover costs that it is incurring in response to an order
from another government agency. California American Water’s portion of the cost of the
Carmel River Reroute and San Clemente Dam Removal may be characterized as retirement
and/or repair costs for the San Clemente Dam and surrounding area. As such, they are properly
recovered from customers.

David Stephenson discusses California American Water’s ratemaking requests in
more detail in Section VII of his direct testimony and a summary of the requests is attached as
Appendix 7. In general, California American Water requests that the Commission approve
deferral of all prudent costs of the Reroute and Removal Project into a regulatory asset account
and allow California American Water to earn a return on the average balance and recover those
costs over a twenty-year period commencing on January 1, 2012. This ratemaking treatment
reduces the overall cost of the Reroute and Removal Project to customers and allows California
American Water to recover its costs in a relatively timely fashion. Additionally, as Charles A.
Lenns and David Stephenson discuss in their direct testimonies, California American Water’s
proposal also provides tax benefits that flow to the company’s customers.

D. Recovery of Costs Via Surcharge Beginning January 1, 2012

California American Water requests that the Commission authorize it to begin
earning a return on the average balance and recovering the regulatory asset costs via surcharge
on January 1, 2012. The costs included in the surcharge fall into six categories: (1) approved
San Clemente Dam memorandum account costs (including AFUDC) through October 31, 2010,

(2) estimated AFUDC for the San Clemente Dam memorandum account from October 31, 2010

-10 -
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to December 31, 2012, (3) estimated interim dam safety and environmental costs, (4) estimated
permitting, compliance, and preliminary engineering costs for the Reroute and Removal Project,
(5) estimated construction costs for the Reroute and Removal Project, and (6) estimated post-
construction mitigation costs for the period from completion of the project until the regulatory
asset costs are moved into base rates. In developing the proposed surcharge, California
American Water subtracted the public agency funds to be collected by the State Coastal
Conservancy and remitted to California American Water from the total cost of the Reroute and
Removal Project. The total current estimate of costs to be included as part of the regulatory asset
is approximately $76 million.

1. Memorandum Account Costs Through October 31, 2010

As discussed above, California American Water requests that the Commission as
part of this proceeding conduct its final reasonableness review of the costs tracked in San
Clemente Dam memorandum account through October 31, 2010. For the purpose of this
application and in order to develop the proposed surcharge, California American Water estimates
that the costs for this category will be $21,775,029. This includes the $21,159,164 in the
memorandum account as of September 1, 2010, the costs that California American Water
expects to incur in September and October 2010, and the associated AFUDC for the entire
amount. David Stephenson discusses this figure in Section VIILA. of his direct testimony.
Following the Commission’s review of these costs, the final approved amount will be in the
actual surcharge.

2. AFUDC for San Clemente Dam Memorandum Account

In D.08-05-036, the Commission authorized California American Water to
include in the San Clemente Dam mefnorandum account AFUDC (at the company’s authorized
rate of return) on the costs it tracks in that account. As discussed in the previous section,
California American Water will include tﬁe AFUDC accrued through October 31, 2010 in its
November 19, 2010 supplemental filing. Until the Commission authorizes recovery of the

Reroute and Removal Project costs via surcharge, however, California American Water will

-11 -
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continue to track costs in the San Clemente Dam memorandum account in order to avoid
retroactive ratemaking. The AFUDC will continue to accrue as long as California American
Water tracks costs in the San Clemente Dam memorandum account. California American Water
proposes to stop tracking costs in the memorandum account on January 1, 2012, the date that the
proposed surcharge will go into effect.

Califomia American Water estimates that the amount of AFUDC that will accrue
to the San Clemente Dam membrandum account from November 1, 2010 to December 31, 2011
will be $2,577,751. To reach this figure, California American Water applied its current
authorized rate of return (8.04%) to the estimated costs that it expects to incur during that period.
The costs that will be tracked in the memorandum account during that period include preliminary
engineering costs for the Reroute and Removal Project and interim dam safety and
environmental costs, both of which California American Water discusses in the immediately
following sections. |

3. Estimated Interim Dam Safety and Environmental Costs

In June 2002, the DSOD ordered California American Water to make
modifications to San Clemente Dam in order to meet interim dam safety and environmental
requirements. In 2003, California American Water drilled six twelve-inch diameter ports, or
holes, through the dam itself in order to allow a seasonal drawdown of the reservoir of ten feet,
to an elevation of approximately 515 feet during low flow periods. California American Water
equipped each port with a trash rack to prevent large debris from entering and blocking flow
through the port. The timing of the seasonal drawdown allows migratory fish passage. These
seasonal drawdowns occur every year, with the accompanying need to adequately ensure that
California American Water meets the environmental requirements for proper care of the
California red-legged frog and steelhead trout. California American Water must continue to
undertake these measures until the San Clemente Dam is removed.

California American Water will includ‘e the costs for the interim safety and

environmental measures that it incurs through October 31, 2010 in the November 19, 2010

212 -
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supplemental filing. In order to develop the proposed surcharge in this application, California
American Water estimated the costs for the interim dam safety and environmental measures that
it will undertake from November 1, 2010 until the dam is removed. The estimated cost is $2.5
million. In Section V. of his direct testimony, F. Mark Schubert provides more detail on the

interim dam safety and environmental measures.

4. Estimated Permitting, Compliance and Preliminary Engineering
Costs

Between 2010 and 2012, the Reroute and Removal Project planning and
management team (composed of California American Water, the State Coastal Conservancy and
NOAA Fisheries) will undertake a number of tasks to implement the project, focusing on
securing funds, preliminary engineering, selecting a design-build contractor, and permitting.

To meet the DSOD’s schedule, beginning in the third quarter of 2010 the project
team will select a qualified engineering consultant to prepare a thirty percent design from the
current conceptual design prepared by the State Coastal Conservancy. The State Coastal
Conservancy’s Technical Review Team will review the draft design criteria, design concepts,
and the draft thirty percent design and provide input before the engineering consultant produces
the final design. The preliminary design is expected to take approximately one year to develop.

The Technical Review Team is comprised of a variety of experts from, among
others, NOAA Fisheries, the Bureau of Reclamation, the U.S. Fish and Wildlife Service, the
California Department of Fish and Game, the Monterey County Water Resources Agency, the
Regional Water Quality Control Board, the Carmel River Steelhead Association, U.C. Berkeley,
and private engineering firms. The Technical Review Team, paid for by the State Coastal
.Conservancy,r will provide guidance and assistance throughout the process.

While the thirty percent design is in process, the State Coastal Conservancy will
be working with various regulatory ager_lcies to secure the significant number of permits required

to construct the Reroute and Removal Project, including coordination between permitting

-13 -
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agencies where permits are interdependent, preparing permit applications, and obtaining
approvals from the agencies. |

The State Coastal Conservancy will also prepare an environmental compliance
plan that combines the mitigation measures identified in the EIS/EIR and the measures and
conditions required by the project permits and authorizations. For each environmental
compliance measure, the plan will describe the necessary action, the affected area, when
compliance with the measure must take place, the entity responsible for implementing the
measure, and the entity responsible for confirming that the measure is implemented.

The Bureau of Reclamation has also agreed to undertake its Design, Engineering,
and Construction (DEC) Review for the Reroute and Removal Project. As described in more
detail in Appendix 8, the purpose of this review is to provide an independent-oversight process
that ensures that major elements of proposed development and construction projects (i.e. design,
cost estimating, and construction) are technically sound and provide a credible basis for decision
making by the project sponsors and partners, along with leadership members and other decision
makers. The Bureau of Reclamation will cover the labor and associated costs of the review;
California American Water will only be responsible to the travel costs — a significant saving for
customers.

The estimated cost for all of the permitting, compliance and preliminary
engineering activities is $6 million. The MWH Report, attached as Appendix 2, provides a more
detailed explanation of the estimated costs. F. Mark Schubert also discusses the permitting,
compliance and preliminary engineering activities in Section IIL.C. of his direct testimony.
California American Water and the State Coastal Conservancy have agreed to share this cost,
creating savings for California American Water’s customers. Therefore, California American
Water is only seeking to recover half of the permitting, compliance and preliminary engineering

costs from its customers.
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5. Estimated Construction Costs

The Reroute and Removal Project will address the seismic and flood safety risks
associated with continued operation of San Clemente Dam by permanently re-routing a portion
of the Carmel River and removing the dam. The construction portion of the project includes
relocating approximately 370,000 cubic yards of sediment accumulated behind the dam on the
San Clemente Creek arm of the reservoir to the Carmel River arm of the reservoir and removing
the dam. A portion of the Carmel River will be permanently bypassed by cutting a 450-foot long
channel between the Carmel River and San Clemente Creek, approximately 2,500 feet upstream
of the dam. The bypassed portion of the Carmel River will be used as a sediment disposal site
for the aceumulated sediment. The rock spoils from the channel construction would be used to
construct a diversion dike at the upstream end of the bypassed Carmel River channel.

The current estimate of the construction costs for the Reroute and Removal
Project is $77 million. A more detailed description of the construction portion of the Reroute
and Removal Project is included in the MWH Report, attached as Appendix 2.

6. Estimated Post-Construction Costs

California American Water anticipates that either it or the post-construction
owner will have to undertake certain post-construction mitigation measures to ensure the success
of the Reroute and Removal Project. It is unclear if the post-construction owner will be willing
to perform the required tasks. Even if the post-construction owner will perform the required
monitoring, the terms of the transfer may require California American Water to fund these
activities.

California American Water has included $560,000 in post construction costs in its
regulatory asset surcharge estimate. This reflects estimated post construction expenses for the
period from project completion to inclusion of the regulatory asset in base rates. The estimated
remaining post construction costs will be included in the final application filed six months after

project completion.
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David Stephenson discusses the calculation of the post-construction costs in the
regulatory asset surcharge in Section VIILF. of his direct testimony. F. Mark Schubert discusses
post-construction mitigation activities in Section VI of his direct testimony.

7. State Coastal Conservancy Contribution

The State Coastal Conservancy is leading the effort to secure grants from public
agencies and private foundations to help fund the cost of the Reroute and Removal Project. The
Legislature created the State Coastal Conservancy as a unique entity with flexible powers to
serve as an intermediary among government, citizens and the private sector. The State Coastal
Conservancy has prepéred a funding plan that identifies the amounts and sources of over $40
million in grant funds that, when discounted for probability of success, would result in
approximately $34 million dollars in public agency grants. The State Coastal Conservancy will
also take care of the administration of these grants, including ensuring compliance with grant
terms.

Once the State Coastal Conservancy has secured commitments from other
agencies for the required funding, the California Ocean Protection Council® will provide_ a grant
to California American Water for the total amount of the public agency contributions. California
American Water will then transmit invoices to the California Ocean Protection Council for
payment to California American Water as they are received from contractors and other vendors.

The State Coastal Conservancy’s current funding plan calls for seventy-five
percent of the public agency grants to be committed to the State Coastal Conservancy by summer
2011 and it expects to have all funds committed by summer 2012, in time for California
American Water to award the design-build construction contract and meet the DSOD’s deadline

for construction.

3 The California Ocean Protection Council coordinates and administers the activities of ocean-related state agencies
to improve the effectiveness of state efforts to protect ocean resources within existing fiscal limitations.
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In developing the proposed surcharge, California American Water subtracted
State Coastal Conservancy’s contribution from the overall estimated costs of the Reroute and
Removal Project. ‘

8. Implementation of the Surcharge

California American Water based the proposed surcharge on the projected annual
revenue requirement of the estimated regulatory asset balance. California American Water used
the current schedule for the Reroute and Removal Project and the estimates contained in the
MWH Report to determine the estimated regulatory asset balance for each year. Based on the
schedule for the Reroute and Removal Project, California American Water proposes to recover
revenue requirement of the estimated regulatory asset balance through a surcharge from 2012
throﬁgh 2017. Appendix 9 shows the estimated annual revenue requirement and proposed
surcharges for 2012-2017. After the final review of the Reroute and Removal Project costs and
true up of the requested balancing account, California American Water will include the revenue
requirement of the remaining unamortized regulatory asset in base rates as part of the 2018 test
year in its general rate case. Recovery of the regulatory asset will continue through 2031.
California American Water proposes to bill the surcharge to customers of the main Monterey
system, and the Ryan Ranch and Bishop subsystems.” David Stephenson provides additional
information on the proposed surcharge in Section VIL.B. of his direct testimony.

E.  Closure of San Clemente Dam Memorandum Account

In order to avoid retroactive ratemaking, California American Water will continue
to track the costs it incurs for the Reroute and Removal Project in a memorandum account until
December 31, 2011. As discussed above, beginning January 1, 2012, California American Water
seeks to treat all project costs as a regulatory asset and to begin recovering the estimated costs
over a twenty-year period.” Therefore, California American Water seeks to close the San

Clemente Dam memorandum account as of January 1, 2012.

* The purchase agreement for the Hidden Hills subsystem prohibits the allocation of costs of projects related
specifically to items on the Carmel River to Hidden Hills customers.
3 The surcharge adopted in this proceeding will provide an estimated basis for recovery of the amounts tracked from
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F. Balancing Account Request

California American Water requests that the Commission authorize California
American Water to track in a balancing account the difference between the amounts recovered in
rates and the actual revenue requirement of the Reroute and Removal Project. The actual
revenue requirement will be based on: (1) final approved costs, (2) the actual timing of the
expenditures, (3) the actual authorized rate of return, (4) the ability to recover the costs related to
the project for tax purposes, and (5) other standard ratemaking items.® If, after the Reroute and
Removal Project is completed, the actual revenue requirement of the authorized costs is less than
the actual surcharge recovery in rates, California American Water will return the difference to
customers.

Although the current estimated costs for the Reroute and Removal Pfoj ect are
based on extensive research and analysis and are more than reliable enough for the Commission
to use to develop the regulatory asset and associated surcharge, they are still estimates, and the
final costs may differ. This balancing account will ensure that California American Water’s
customers pay only for the actual cost of the Reroute and Removal Project and provides
California American Water recourse if the revenue requirement on the cost of the project is more
than the surcharge collections from customers. In keeping with the Commission’s decision in
D.08-05-036, California American Water requests that this balancing account accrue interest at
the company’s authorized rate of return. Finally, California American Water requests that the
Commission authorize it to track in the proposed balancing account any financing costs the
California American Water incurs because of delays or reductions in grant payments.

G. Land Transfer

California American Water currently owns 928 acres of land surrounding the dam

and reservoir. Apart from the dam facilities, this land is pristine open space adjacent to the Los

Padres National Forest. As part of the Reroute and Removal Project, California American Water

November 1, 2010 through December 31, 2011, including AFUDC.
¢ Standard ratemaking items include uncollectibles, franchise fees, ad valorem tax and similar items that are
determined in general rate cases.
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intends to transfer the land to a government or non-profit entity. Transfer of the land will be
conditional upon restricting use of the land to recreational and open space use in perpetuity, and
not for commercial or other development, and acceptance of responsibility for future stewardship
and management of the land.

In addition to reducing the long-term liability to California American Water and
its customers, the land transfer may also provide significant tax benefits that will reduce
customer costs. The transfer of the land may provide a tax deduction for the donation generally
equal to the fair market value of the donated property, determined on the date of the donation. A
tax benefit resulting from the donation of the land will reduce the regulatory asset and thereby
reduce the costs to ratepayers of the Réfoute and Removal Project. A discussion of the tax
consequence of the land donation is in the direct testimony of Charles A. Lenns of Ernst &
Young.

H. Proposed Process for Updates and Final Review

The current schedule provides for the design/build contract for the Reroute and
Removal Project to be awarded by summer 2012. By that time, the State Coastal Conservancy
will also have secured its commitments for public funding. If either of these milestones results
in a significant change in the overall cost of the Reroute and Removal Project, California
American may file an advice letter to revise the revenue requirement.’” Otherwise, the difference
between the estimated and final costs will be tracked in the balancing account and reviewed after
the Reroute and Removal Project is completed.

If actual construction costs are lower, the cost savings will be allocated between
California American Water and the State Coastal Conservancy based on the source of the saving.
Trish Chapman of the State Coastal Conservancy discusses the allocation of cost savingé in her

direct testimony.

7 To the extent that General Order 50-B is applicable to the Reroute and Removal Project, California American
Water will also include the final plans as approved by the DSOD.
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Six months after completion of the Reroute and Rembval Project, California
American Water will submit an application for review of the final project costs and true up of the
balancing account. In that application, as discussed previously, California American Water will
also provide estimates of the remaining post-construction mitigation, compliance, monitoring
and/or operation and maintenance costs. After completion of this review, in the general rate case
following the completion of the Reroute and Removal Project, California American Water will
include in base rates the annual revenue requirement on the remaining balance of the regulatory

asset and its share of the estimated post-construction costs.

V. REQUIRED INFORMATION

A. Applicant Information

Applicant’s legal name is California-American Water Company. California
American Water’s corporate office and post office address is 1033 B Avenue, Suite 200
Coronado, California 92118. California American Water is a California corporation organized
under the laws of the State of California on December 7, 1965. California American Water is a
Class A regulated water utility organized and operating under the laws of the State of California.
California American Water provides water and wastewater service in various areas in the
following California counties: Los Angeles, Monterey, Placer, Sacramento, San Diego, Sonoma,
and Ventura.

A certified copy of California American Water’s articles of incorporation was
filed with the Commission on January 6, 1966 in connection with Application 48170. A certified
copy of an amendment to California American Water’s articles of incorporation was filed with
the Commission on November 30, 1989 in connection with Application 89-11-036. A certified
copy of an Amendment to California American Water’s Articles of Incorporation dated October
3, 2001 and filed with the office of the California Secretary of State on October 4, 2001, was
filed with the Commission on February 28, 2002 in connection with Application 02-02-030. The

Articles of Incorporation have not been subsequently amended.
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None of the persons described in Section 2 of General Order No. 104-A has a

material financial interest in any transaction involving the purchase of materials or equipment or

- the contracting, arranging, or paying for construction, maintenance work, or service of any kind

to which Applicant has been a parfy during the period subsequent to the filing of California |

American Water’s last Annual Report with this Commission or to which California American

Water proposed to become a party at the conclusion of the year covered by said Annual Report.

B.

Application Correspondence

Correspondence and communications concerning this application should be

addressed to the following:

300135833.9

Lori Anne Dolqueist, Esq.

Tara Kaushik, Esq.

Manatt Phelps & Phillips

One Embarcadero Center, 30th Floor
San Francisco, California 94111
Telephone: (415) 291-7400
Facsimile: (415)291-7400

E-Mail: ldolqueist@manatt.com

E-Mail: tkaushik@manatt.com

Copies of such correspondence and communications should be sent to:

Robert G. MacLean

President

California-American Water Company
1033 B Avenue, Suite 200

Coronado, CA 92118

Telephone: (619) 435-7401

Facsimile: (619) 435-7434

E-mail: robert.maclean@amwater.com

Tim Miller, Esq.

Corporate Counsel
California-American Water Company
1033 B Avenue, Suite 200

Coronado, CA 92118

Telephone: (619)435-7411
Facsimile: (619) 435-7434

E-Mail: tim.miller@amwater.com

David P. Stephenson

Director of Rates & Regulation
California-American Water Company
4701 Beloit Drive

Sacramento, CA, 95838

Telephone: (916) 568-4222
Facsimile: (916) 568-4260
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C. Category

Rule 1.3(e) of the Commission’s Rules of Practice and Procedure defines
ratesetting proceedings as those in which “the Commission sets or investigates rates for a
specifically named utility (or utilities), or establishes a mechanism that in turn sets the rates for a
specifically named utility (or utilities).” The Commission should categorize this proceeding as
ratesetting.
D. Evidentiary Hearings
Evidentiafy hearings will likely be necessary to address factual disputes on
material issues.
E. Issues
The main issue in this proceeding is whether the Commission should authorize
California American Water to implement. the proposed Reroute and Removal Project.
Depending on the Commission’s determination as to the reasonableness of the Reroute and
Removal Project, the Commission will also need to determine the appropriateness of California
American Water’s ratemaking treatment, including the proposed balancing account mechanism,
the justification for the company’s memorandum account requests, whether the costs incurred by
California American Water are prudent, and the reasonableness of California American Water’s

estimate of the cost of the Reroute and Removal Project.

F. Schedule
Protests to Application 30 days from Daily Calendar notice
Reply to Protests 10 days from protest deadline
Prehearing Conference October/November 2010
Supplemental Filing November 19, 2010
Scoping Memorandum December 2010
Public Participation Hearings December 2010 — January 2011
DRA/Intervenor Testimony March 11, 2011
Rebuttal Testimony April 1, 2011
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Settlement Meetings April 6-15, 2011

Evidentiary Hearings April 25-29, 2011
Briefing May 16-May 30, 2011
Proposed Decision August 30, 2011
Commission Decision September 2011

VI. NOTICE AND SERVICE

In accordance with Rule 3.2(b), California American Water will serve a copy of
this application upon the attached service list.

Within ten days of the filing, California American Water will cause to be
published once, in a newspaper of general circulation in the area served, a notice of the general
terms of the proposed increases. California American Water will submit proof of such
publication to the Commission. California American Water has provided a draft of the customer
notices to the Public Advisors Office. A sample draft notice is attached as Appendix 10.
California American Water will send notice of the application to its customers in accordance

with Rule 3.2(d).

VII. SUPPORT FOR APPLICATION

A. Appendices

Appendix 1 — Reroute and Removal Project Description

Appendix 2 - MWH Report

Appendix 3 — San Clemente Dam Removal Project Collaboration Statement
Appendix 4 — Project Cost Comparison

Appendix 5 — DSOD Letter

Appendix 6 — Project Schedule

Appendix 7 — Ratemaking Summary

Appendix 8 — DEC Process Summary

Appendix 9 — Revenue Requirement and Proposed Surcharges
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Appendix 10 — Draft Customer Notice
Appendix 11 — Balance Sheet and Income Statement
B. Testimony

Direct Testimony of Trish Chapman — Role of the State Coastal Conservancy

Direct Testimony of Charles A. Lenns — Tax Issues

Direct Testimony of F. Mark Schubert — San Clemente Dam Review and Reroute

and Removal Project Description

Direct Testimony of David Stephenson — Cost Recovery and Ratemaking
VIII. CONCLUSION

As discussed above, the Reroute and Removal Project presents a unique
opportunity for public and private interests to work together to realize public benefits far beyond
what either could achieve workin‘g alone. Not only does this project permanently address the
San Clemente Dam’s seismic safety issues, it also provides significant environmental benefits by
restoring the Carmel River’s natural processes. By partnering with the State Coastal
Conservancy, California American Water will be able to provide the benefits of the superior
Reroute and Removal Project at no more than the cost of the dam buttressing option, which is
less certain and provides fewer advantages. California American Water requests that the
Commission grant the relief requested in this application so that California American Water may

implement this beneficial project.

Dated: September 22, 2010 MANATT, PHELES & RS, LLP

ori Anne Dolqueist

Attorneys for Applicant
California-American Water Company
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VERIFICATION

I, the undersigned, say:

I am an officer of CALIFORNIA-AMERICAN WATER COMPANY, a
corporation, and am authorized to make this verification for and on behalf of CALIFORNIA-
AMERICAN WATER COMPANY, and I make this verification for that reason. I have read the
foregoing application, am informed, and believe the matters therein are true, and, on that ground,
allege that the matters stated therein are true.

I declare under penalty of perjury that the foregoing is true and correct.

Executed at Sacramento, California, September 22, 2010,

CALIFORNIA-AMERICAN WATER COMPANY

By (&
David P(,,StephénSOn
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NOTICE OF AVAILABILITY

The appendices and testimony in support of California American Water’s

application exceed 50 pages in length and 3.5 megabytes in size. Therefore, pursuant to Rules

1.9(c)(1)-(2), California American Water hereby provides this Notice of Availability of the

appendices and testimony. Upon written request,

California American Water will provide a copy

of the appendices and testimony. Parties that wish to obtain a copy of the appendices and

testimony should contact:

Cinthia A. Velez,

Assistant to Lenard G. Weiss, Lori Anne Dolqueist, and Demetrio Marquez

Manatt, Phelps & Phillips, LLP

1 Embarcadero Center, 30th Floor
San Francisco, CA 94111

Phone: (415) 291-7585

Email: cvelez@manatt.com

Appendix 1 — Reroute and Removal Project
Description

Appendix 2 - MWH Report

Appendix 3 — San Clemente Dam Removal
Project Collaboration Statement

Appendix 4 — Project Cost Comparison
Appendix 5 — DSOD Letter

Appendix 6 — Project Schedule
Appendix 7 — Ratemaking Summary
Appendix 8 — DEC Process Summary

Appendix 9 — Revenue Requirement and
Proposed Surcharges

Appendix 10 — Draft Customer Notice

Appendix 11 — Balance Sheet and Income
Statement

Direct Testimony of Trish Chapman — Role of
the State Coastal Conservancy

Direct Testimony of Charles A. Lenns — Tax
Issues

Direct Testimony of F. Mark Schubert — San
Clemente Dam Review and Reroute and
Removal Project Description

Direct Testimony of David Stephenson — Cost
Recovery and Ratemaking

Dated: September 22, 2010
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Cinthia A. Velez

By:
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MANATT, PHELPS &
PHiLLIPS, LLP

ATTORNEYS AT Law
SAN FRANCISCO

PROOF OF SERVICE

I, Cinthia A. Velez, declare as follows:

I am employed in San Francisco County, San Francisco, California. I am over the
age of eighteen years and not a party to this action. My business address is MANATT, PHELPS
& PHILLIPS, LLP, One Embarcadero Center, 30th Floor, San Francisco, California 94111. On
September 22, 2010, I served the within:

Application of California-American Water Company (U210W) for Authorization
to Implement the Carmel River Reroute and San Clemente Dam Removal Project
and to Recover the Costs Associated with the Project in Rates

on the interested parties in this action addressed as follows:
See Attached Service List

(BY MAIL) By placing such document(s) in a sealed envelope, with postage thereon
fully prepaid for first class mail, for collection and mailing at Manatt, Phelps & Phillips,
LLP, San Francisco, California following ordinary business practice. I am readily
familiar with the practice at Manatt, Phelps & Phillips, LLP for collection and processing
of correspondence for mailing with the United States Postal Service, said practice being
that in the ordinary course of business, correspondence is deposited in the United States
Postal Service the same day as it is placed for collection.

(BY OVERNIGHT MAIL) By placing such document(s) in a sealed envelope, for
collection and overnight mailing at Manatt, Phelps & Phillips, LLP, San Francisco,
California following ordinary business practice. I am readily familiar with the practice at
Manatt, Phelps & Phillips, LLP for collection and processing of overnight service
mailing, said practice being that in the ordinary course of business, correspondence is
deposited with the overnight messenger service, September 22, 2010, for delivery as
addressed.

I declare under penalty of perjury under the laws of the State of California that the
foregoing is true and correct and that this declarafion was executed on September 22, 2010, at San

Francisco, California.
Cinthia A. Velez O

3001532711
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Application of California-American Water Company (U210W) for Authorization to
Implement the Carmel River Reroute and San Clemente Dam Removal Project and to
Recover the Costs Associated with the Project in Rates

SERVICE LIST

Via Federal Express
*With Appendices and Testimony

*Commissioner John Bohn

California Public Utilities Commission
505 Van Ness Avenue

San Francisco, CA 94102

Rami Kahlon, Director

California Public Utilities Commission
Division of Water and Audits

505 Van Ness Avenue

San Francisco, CA 94102

Via U.S. Mail

Edmund G. Brown, Jr., Attorney General
State of California

Department of Justice

P.O. Box 944255

Sacramento, CA 94244-2550

Charlene Wiseman

City Clerk

300 Forest Ave., 2nd F1.
Pacific Grove, CA 93950

Charles J. McKee

Monterey County Counsel

168 West Alisal Street, 3rd Floor
Salinas, CA 93901

David C. Laredo

Pacific Grove City Attorney
300 Forest Ave., 2nd FI.
Pacific Grove, CA 93950

*Danilo Sanchez

Division of Ratepayer Advocates
California Public Utilities Commission
505 Van Ness Avenue

San Francisco, CA 94102-3214

Mr. Ronald Diedrich, Acting Director
Department of General Services
Executive Office

707 Third Street

West Sacramento, CA 95605-2811

Stephen L. Vagnini
Monterey County Clerk

168 West Alisal St. 3" Floor
Salinas CA 93901

Monterey Peninsula Water Management
District

P.O. Box 85

Monterey, CA 93942

Ann Camel

City Clerk

City of Salinas

200 Lincoln Avenue
Salinas, CA 93901




Application of California-American Water Company (U210W) for Authorization to
Implement the Carmel River Reroute and San Clemente Dam Removal Project and to

Recover the Costs Associated with the Project in Rates

Terrance Spann

US Army Legal Services Agency
US Department of Defense

901 N. Stuart Street, Room 713
Arlington, VA 22203-1837

Fort Ord Reuse Authority
100 12th Street, Building 2880
Marina, CA 93933

Linda Scholink

City of Sand City Clerk
1 Sylvan Park

Sand City, CA 93955

Ronald Langford

Del Rey Oaks City Clerk
650 Canyon Del Rey Road
Del Rey Oaks, CA 93940

Donald G. Freeman

City Attorney for Carmel-by-the-Sea and
Seaside

P.O. Box 805

Carmel-by-the-Sea, CA 93921

Deborah Mall
Monterey City Attorney
City Hall

Pacific & Madison
Monterey, CA 93940

Alco Water Service

249 Williams Road
Salinas, CA 93905
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Vanessa Vallarta
Salinas City Attorney
200 Lincoln Avenue
Salinas, CA 93901

James Heisinger

City of Sand City Attorney
1 Sylvan Park

Sand City, CA 93955

Robert Wellington

Del Rey Oaks City Attorney
650 Canyon Del Rey Road
Del Rey Oaks, CA 93940

Heidi Burch
Carmel-by-the-Sea City Clerk
P.O.Box CC
Carmel-by-the-Sea, CA 93921

Bonnie Gawf

City of Monterey Clerk
City Hall

Pacific & Madison
Monterey, CA 93940

Joyce Newsome
Seaside City Clerk
City Hall

440 Harcourt Avenue,
Seaside, CA 93955
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San Clemente Dam Removal Project

Project Description

In Cannery Row, John Steinbeck wrote "The Carmel is a lovely little river. It isn’t very long but in its
course it has every thing a river should have." Since 1921, however, the Carmel River and its wildlife
resources have been impacted by San Clemente Dam. As a result of the dam, the Carmel River suffers
accelerated erosion, the once vibrant steelhead run has dramatically decreased, and lives and property
below the dam are threatened with collapse of the unsafe structure. Today, there is an extraordinary
opportunity to remove the antiquated dam and initiate a watershed restoration process that will bring this
river back to life.

Background

The Carmel River is located in Monterey County along
California’s central coast. The river has its headwaters in Los
Padres National Forest and its 255-square mile watershed drains
the north side of the Santa Lucia Mountains. The river provides
essential habitat for many important species, including steelhead
trout and California red-legged frog, both listed as threatened
under the Federal Endangered Species Act.

San Clemente Dam is a 106-foot high concrete arch dam located
approximately 18.5 miles from the Pacific Ocean on the Carmel
River (Figure 1). California American Water (CalAm) owns and
operates the dam. When the dam was constructed in 1921, it had
a reservoir storage capacity of approximately 1,425 acre-feet.
Today the reservoir is over 90% filled with more than 2.5
million cubic yards of sediment, leaving a reservoir storage
capacity of approximately 125 acre-feet. At this point, the sole
function of the dam is to provide a diversion point for water
withdrawals from the river. Figure 1: San Clemente Dam

In the early 1990s, the California Department of Water Resources (DWR) Division of the Safety of Dams
(DSOD) issued a safety order, determining that the dam structure could potentially fail in the event of either
the maximum credible earthquake or probable maximum flood. CalAm was tasked with finding a solution to
this safety problem and proposed a project to strengthen the dam’s structure. In 2006, DWR released a
Draft Environmental Impact Report/Environmental Impact Statement (EIR/EIS) evaluating CalAm’s
preferred approach of Dam Strengthening (also referred to as ‘buttressing”), as well as four alternative
projects.

The most feasible alternative, the Carmel River Reroute and Dam Removal (Reroute and Removal) option,
provided a solution to the dam safety issue, while also addressing the other issues related to the dam’s
impact on the river. The Reroute and Removal project would provide numerous public benefits including:

¢ Permanent resolution to the dam safety concern
e Unimpaired access for steelhead trout to over 25 miles of spawning and rearing habitat



e Restoration of sediment to the lower river and Carmel River State Beach
e Restored ecological connectivity of aquatic and riparian habitats

For these reasons, the California State Coastal Conservancy (Conservancy), National Marine Fisheries
Service (NMFS), and the Planning and Conservation League Foundation worked with CalAm to develop a
feasible approach to cooperatively implementing the Reroute and Removal option. In December 2007,
DWR certified the Final EIR/EIS, and in February 2008, DSOD confirmed the Reroute and Removal project
would alleviate the dam safety deficiencies.

Implementation Strategy

The Conservancy, CalAm and NMFS, outlined the key elements of the implementation strategy for the
Reroute and Removal project, in an agreement signed in February 2008. Per the agreement, project
implementation will be shared by the three entities as follows:
e The Conservancy will manage project planning and design;
e The Conservancy, with the assistance of NMFS, will coordinate with the regulatory agencies to
secure all permits and expeditious approval of the project;
e (CalAm will manage the project construction;
e Upon completion of the project, CalAm will transfer the project area lands, approximately 928 acres,
to the Monterey Peninsula Regional Park District for watershed conservation and compatible public
access.

Project Costs

The total project cost for the Reroute and
Removal project is currently estimated at $83
million (Figure 2). According to the
implementation agreement, CalAm will pay an 5 Construction Management
amount equivalent to the estimated cost of B Contingency
buttressing the dam, or approximately $49 $83M B Annual Escalation
million. The Conservancy, with assistance from $39.7

NMEFS, will secure the additional $34 million (i":::l';::)s of

from state, federal, and private foundation

sources (the “public funders”).

O Design and Permitting
B Construction
B Mitigation and Monitoring

This cost estimate includes the costs of final Figure 2: Project Costs

design and engineering, additional technical

studies and review, environmental review and permitting, project construction, design and
implementation of required mitigation and monitoring measures, project management, and project
administration. The $83 million cost estimate includes a 25% contingency as well as a category for
“unidentified items” accounting for 10% of the construction costs. Thus, it is considered a fairly
conservative cost estimate.

There is a potential opportunity for reducing the cost of dam removal by obtaining the assistance of the
U.S. Department of Defense's Innovative Readiness Training Program (IRT). Through this program,
members of the military reserves achieve their training objectives through participation in civilian
projects. Civilian partners must pay for equipment and materials, but the military pays for the labor
costs. IRT troops could potentially undertake many elements of the dam removal project including
construction of roads, pipelines, and the diversion dike; earthmoving; blasting of the reroute channel,

2



and removal of the dam (see Project Description for more information). IRT staff has expressed serious
interest in participating in the project. The project team is working on an application for IRT

participation.
Project Description

With any dam removal
project in the western U.S.,
one of the most difficult
issues is determining how to
manage the sediment which
has accumulated behind the
dam. It is estimated that
there are 2.5 million cubic
yards of sediment behind
San Clemente Dam. Due to
limited and difficult access
to the dam site, trucking the
sediment out was deemed
infeasible, both
environmentally and
economically. Likewise, due
to the current significant
flooding issue along the

Figure 3: Aerial Photo of Project Site

lower Carmel River, allowing the sediment to erode downstream was deemed infeasible because it
would likely worsen downstream flooding. Therefore, the project design proposes to re-route a half-mile
portion of the Carmel River into San Clemente Creek and use the abandoned reach as a sediment storage
area. This is described in greater detail below and illustrated in Figures 3-5.

San Clemente Dam is located just downstream of the confluence of the Carmel River and San Clemente
Creek (Figures 3 and 4). The two waterways are separated by a narrow ridge. As can be seen in

I

APPROXIMATE UPETREAM
END DF BEDIMENT DEFOSTION

HAN CLEMENTE
CREEK ARM

LEGEND
SEASONAL

Zpan TRIBUTARY

sao-7a0

CARMEL RIVER

s&n-s00
sa0-se0
s10-530
<10

[ waren
ESJ sannioraveL mar

[] miranian carsioan
. ARPROXIMATE LiMITS
OF RESERVOIR/

DEPDEITION ZDNE

EXIETING INTAKE ™, R,
AND RIFELINE Ty

7 EXISTING CONDITIONS
SAM CLEMENTE DAM
AND RESERVIOR S

S
s

MORTHWERT

Figure 4: Schematic of Existing Conditions

Figure 3, the majority of the sediment
which has accumulated behind the
dam is located along the Carmel River
side of the reservoir. The design of the
Reroute and Removal project takes
advantage of this situation by
transforming the Carmel River arm of
the lower reservoir (already full of
sediment) into a permanent sediment
storage area. This design minimizes
the amount of sediment which must be
excavated and moved, thereby
reducing the project cost as well as
some of the environmental impacts.

To establish the lower Carmel River
arm of the reservoir as a permanent
sediment storage area, the river must



be rerouted into the adjacent San Clemente Creek, upstream of this area. This will be accomplished by
cutting a “bypass channel” (also called a diversion channel) through the narrow ridge separating the two
waterways, approximately one-half mile upstream of the dam (Figure 5, Label #1). The bypass channel
would be cut by a combination of blasting and ripping the rock. Rock excavated from the bypass
channel would then be used to create structure that would block the river from entering the sediment
disposal area and divert it into the newly cut bypass channel. This structure, the “diversion dike”, would
essentially be a new ridge cutting across the valley floor (Figure 5, Label #2).
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Figure 5: Schematic of Dam Removal Project Components

Although the majority of accumulated sediment is already on the Carmel River side of the reservoir,
approximately 380,000 cubic yards of sediment that has accumulated in the San Clemente Creek arm
would need to be excavated and added to the Carmel River sediment storage area. A temporary haul
road would be created at a low point in the ridge separating the river and the creek (Figure 5, Label #3)
to transport the excavated sediment, using heavy earthmoving equipment. Sediment that has
accumulated immediately behind the dam on the Carmel River side would also need to be excavated and
moved further upstream. Once all the sediment excavation and placement is complete, the sediment
disposal area will slope gently up from the edge of the river (Figure 5, Label #4) to a broad plain (Figure
5, Label #5) where the disposed sediment has been placed. The sediment slope will be stabilized to
ensure that it is not eroded by the river during high flows. Eventually the sediment disposal area is
expected to revegetate with upland scrub habitat similar to the surrounding hillsides.



On the San Clemente Creek side of the reservoir,
the half-mile reach between the dam and the
downstream end of the bypass channel would be
reconstructed to carry the combined flows of both
the river and the creek, and to allow for fish
passage. First, the sediments would be excavated
down to the pre-dam elevations. In order to
facilitate fish passage, a series of step pools will
be created along this reach. The step pools will be
created by placing large rocks across the bottom of
the channel (Figure 6a). In high flows, water will
flow over the rocks creating small (approximately
1 foot) jumps for the steelhead. Behind the rocks,
water will pool, creating an area of slower moving
water where the fish can rest before taking the
next jump. This design is based on naturally-
forming step pools that can be found further
upstream in steeper reaches of the Carmel River
(Figure 6b).

Along both the reconstructed reach of San
Clemente Creek and the bypass channel, measures
will be taken to restore and/or establish riparian
habitat. This will include creation and/or
enhancement of seasonal ponds that can be used
by California red-legged frogs. The ultimate goal
is to create a dynamically resilient riparian
corridor. In other words, the design assumes that
while step pools, frog ponds, riparian habitat and
other features may be changed by high flows, the
system will naturally re-establish itself in such a
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Figure 6a: Step-pool Design

Figure 6b: Step pools in upper Carmel River

way so that the functions of fish passage, sediment transport, and habitat support will continue to be

provided.

Once the sediment excavation and stream restoration is complete, the dam will be demolished. The
concrete rubble will be used to help stabilize the sediment stockpile and the diversion dam. All concrete
rubble will be used on site. No construction wastes will need to be trucked off site.

CalAm currently maintains a water withdrawal or “diversion” point in the reservoir. This diversion point
will not be functional once the dam is removed and the reservoir drained. Therefore, the project includes
a component to relocate the diversion point. As shown on Figure 5, Label #6, the new water withdrawal
structure will be placed upstream of the bypass channel. The new diversion point will be below ground

along the bank of the river using a Ranney collector, a well-established technology for subsurface water

withdrawal.

Finally, the project currently includes notching the Old Carmel River Dam (OCRD) located
approximately 1800 feet downstream of San Clemente Dam. The OCRD is a 32-foot high structure built
in 1893. Notching it would improve fish passage. However, in a separate effort, the National Marine




Fisheries Service is working with CalAm to have the dam removed rather than notched. Removing the
OCRD would provide even greater benefits to fish passage and river function.

San Clemente Dam Removal Project
Access Routes

Project Construction

Construction of the project is expected to take
three years. Construction activities will be
restricted to approximately April to November to
avoid the rainy season and impacts to migrating
steelhead. During years two and three of
construction, the Carmel River and San Clemente
Creek will be diverted around the reservoir and
dam site, and the reservoir will be dewatered.

Primary access to the site during construction will
be from Cachagua Road. There is an existing jeep
trail off of Cachagua Road that leads part way to
the reservoir. This jeep trail will be improved and
extended all the way to the reservoir (Figure 7,
Label #1). For work on the dam itself,
construction equipment will be brought in along
San Clemente Drive and the low access road to the
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Figure 7: Construction Access Routes

dam (Figure 7, Label #2). The low access road will

” /- need to be improved to accommodate construction
Land to be vehicles.

conveyed

)

The first year of construction would consist primarily
of road improvements and site preparation work such
as clearing the area for the bypass channel excavation
and creating the temporary haul road. In the second
year, the bypass channel will be cut, the diversion dike
constructed, and sediment excavated from San
Clemente Creek. The third year of construction will
include reconstruction of the San Clemente Creek arm,
stabilization of the sediment disposal area, dam
removal, and initiation of habitat restoration elements.
Habitat monitoring and maintenance is expected to
continue for several years after the project construction
is complete.

| At the completion of the project, CalAm will transfer
Figure 8: Land to be Conveyed to MPRPD the project lands (Figure 8) to the Monterey Peninsula
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Regional Park District (District). The donated property will link Garland Regional Park and the San
Clemente Open Space, which are both owned and operated by the District. Use of the property will be
restricted for watershed conservation and compatible public access.

Summary

The Reroute and Removal project presents a unique opportunity for public and private interests to work
together to realize public benefits far beyond what either could achieve working alone. It offers a
permanent solution to the dam safety issue while also restoring the Carmel River’s natural processes and
providing unimpaired access to over 25 miles of spawning and rearing habitat for steelhead trout.

Additional Information:

http://www.scc.ca.gov/disp_gen.file?san_clemente

Trish Chapman

California State Coastal Conservancy
(510) 286-0749
tchapman(@scc.ca.gov

Monica Hunter

Planning and Conservation League Foundation
(831) 320-2384

mhunter@pcl.org

Joyce Ambrosius

National Marine Fisheries Service
(707) 575-6064
Joyce.ambrosius(@noaa.gov
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1.0 INTRODUCTION

This section provides the background information for the project and Basis of Design Report
(Report).

1.1 Background

San Clemente Dam is a concrete thin-arch dam located on the Carmel River in central California
(Figure 1-1). The dam is owned and operated by the California American Water Company
(Cal-Am). Dam construction was completed in 1921. San Clemente Dam has a maximum
structural height of 106 feet, a crest length of 300 feet, and spillway crest at elevation (El.) 525
feet. The seismic stability of the structure was evaluated in 1992 in accordance with the
California Department of Water Resources (CDWR), Division Safety of Dams (DSOD)
requirements. The maximum credible earthquake (MCE) with a magnitude 6.7 on the Tularcitos
Fault located 1.9 miles to the west was used to evaluate the seismic stability of the dam structure.
The results of the analysis showed that the dam would not meet minimum stability requirements
when subjected to the MCE. In addition, the study reviewed the performance of the dam under
probable maximum flood (PMF) loading conditions. The PMF was estimated by CDWR and will
have a peak discharge of 81,200 cubic feet per second (cfs) (Mussetter Engineering, Inc. [MEI],
2005a). It was concluded that the PMF would overtop the dam and subject its foundation to
erosion, which would compromise the stability of the dam. Subsequently, DSOD has required
that San Clemente Dam meet dam safety criteria to withstand the MCE and safely pass the PMF.

The Carmel River Reroute and San Clemente Dam Removal (CRRDR) project is described in
the San Clemente Dam Seismic Safety Project Draft Environmental Impact Report
(EIR)/Environmental Impact Statement (EIS) (Entrix, 2006) as a project alternative to dam
safety modifications. This project alternative will mitigate dam stability concerns by removing
the dam and rerouting the Carmel River. Recognizing additional benefits to the public that would
result from the CRRDR project, several organizations have been working with Cal-Am to further
consider and enable this alternative for implementation as the preferred project. The California
State Coastal Conservancy (SCC) has been appointed as the lead state agency in this process and
is spearheading supplemental technical studies to support this effort. The goals for the
supplemental studies are to: 1) provide sufficient information to enable consensus among the
parties on a feasible strategy for removing the dam, and 2) prepare the CRRDR project for the
permitting and final design phases. The work provided herein, at the request of SCC is a Basis of
Design (BOD) document for the CRRDR project conceptual design that summarizes all of the
design elements and assumptions used to develop the project.

1.2 Overview of the Carmel River Reroute and San Clemente Dam Removal

The CRRDR project will meet the seismic safety goals through the removal of the dam and
relocation of approximately 380,000 cubic yards (235 acre-feet [ac-ft]) of accumulated sediment
behind the dam on the San Clemente Creek arm of the San Clemente Reservoir. A site plan for
the CRRDR project is shown in Figure 1-2. A portion of the Carmel River would be
permanently bypassed by cutting a 450-foot-long channel between the Carmel River and San
Clemente Creek, approximately 2500 feet upstream of the dam. The bypassed portion of the
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Carmel River would be used as a sediment disposal site for the accumulated sediment. The rock
spoils from channel construction (145 ac-ft or 235,000 cubic-yards) would be used for
construction of a diversion dike at the upstream end of the bypassed reservoir arm.

During the active construction seasons, the Carmel River and San Clemente Creek would be
diverted around the reservoir and dam site, and the reservoir would be dewatered. Over one
season, accumulated sediment in San Clemente Creek would be removed from behind the dam,
by excavation with heavy earthmoving equipment, to match pre-dam contours. The extent of
removal is indicated on Figure 1-1. The sediment would be transported to a disposal area in the
bypassed portion of the reservoir. The dam and fish ladder would be demolished, and the
demolished concrete debris, segregated from reinforcing steel, would be placed in the abandoned
Carmel River arm of the reservoir or used as part of construction material for diversion dike and
stone columns for slope stabilization/liquefaction mitigation. The sediments at the downstream
end of the bypassed reservoir arm would be stabilized and protected from erosion. The San
Clemente Creek channel would be reconstructed through its historic inundation zone from the
exit of the diversion channel to the dam site. The pre-dam (1921) topography is shown on Figure
1-3.

The volumes of the sediments associate with the project are listed as follows based on the MEI
Hydraulic and Sediment-Transport Analysis (2005a):

e San Clemente Creek sediments (all to be relocated): 235 ac-ft (380,000 cubic-yards)

e Carmel River sediments, downstream of diversion dike (to be bypassed): 810 ac-ft
(1,307,000 cubic-yards)

e Carmel River sediments, upstream of diversion dike (to remain in place): 510 ac-ft (823,000
cubic-yards)

e Carmel River sediment to be cut off to form a slope upstream of the dam: 88 ac-ft (142,000
cubic-yards). This is included in the 810 ac-ft

The CRRDR BOD Report will address the following major project elements/activities:

1. Relocation (excavation and disposal) of approximately 380,000 cubic yards (235 ac-ft) of
accumulated sediments from the San Clemente arm of the reservoir to the Carmel River
arm of the reservoir

2. Rock excavation of a 450-foot long diversion channel connecting the Carmel River
drainage to the San Clemente Creek drainage at a location approximately 2500 feet
upstream of the dam; approximate quantity of rock excavation is 235,000 cubic yards
(145 ac-ft)

3. Installation of a diversion grade control sill at the upstream end of the diversion channel

Construction of a 75-foot high diversion dike at the upstream end of the bypassed Carmel
River arm of the reservoir
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5. Construction of a three-stage river channel in the diversion channel and the reconstructed
San Clemente Creek channel

6. Excavation of the portion of the accumulated sediments directly adjacent to the dam in
the Carmel River arm of the reservoir, and stabilization of the downstream slope face and
extent of the remaining accumulated sediments with a grid of deep soil/cement columns
and a geogrid-reinforced surface drainage channel

7. Surface stabilization of the accumulated and relocated sediments in the Carmel River arm
of the reservoir

8. Restoration of disturbed surfaces and revegetation with native riparian species

Decommissioning of the dam and fish ladder and relocation of the demolished concrete
debris in the abandoned Carmel River arm of the reservoir

10. Extension of Cal-Am’s water diversion pipeline and establishment of a new diversion
structure at a location approximately 3000 feet above the existing diversion location at
the dam, maintaining Cal-Am’s water extraction rights on the Carmel River

11. Construction and maintenance of temporary access roads and improvement of existing
roads for project use

12. Installation and maintenance of temporary stream diversion, reservoir drawdown and
dewatering measures

13. Protection of resources through implementation of erosion and pollution control, species
salvage, and relocation and species passage measures

14. Excavation of a notch in the Old Carmel River Dam (OCRD) to facilitate fish passage
1.3 Review of Goals, Objectives, Failure Modes, Risk, and Design Criteria

The goal of the CRRDR project is to eliminate the dam safety hazard, provide comprehensive
restoration of the natural character and function of the valley bottom, and restore fish passage.
This includes a continuum of habitat elements, including aquatic, riparian, and upland habitats.
The risks from failure to meet these goals include flooding, public safety impacts, and property
damage. Environmental impacts to be considered are sediment release into the downstream river,
harm to aquatic habitat, and impact on plant and animal species. Risk acceptability for various
project elements have not formally been identified, but two risk categories that will be addressed
include 1) flooding, for which the acceptable risk threshold is very low; and 2) downstream
sediment delivery, for which the threshold is moderate in the short term, with hazard
vulnerability expecting to diminish in the long term.

Elements of the dam removal project are discussed below. Section 1.3.1 discusses the diversion
channel. Sections 1.3.2 and 1.3.3 address the lower and upper reconstructed channel,
respectively. Section 1.3.4 discusses the Carmel River above the diversion channel. Section
1.3.5 examines the diversion dike. Sections 1.3.6 and 1.3.7 analyze the impacts on the bypassed
Carmel River arm of the sediment stockpile and sediment retention slope, respectively. Section
1.3.8 discusses water diversion. Section 1.3.9 examines the notching of the OCRD. Sections
1.3.10 and 1.3.11 discuss construction phasing as they apply to access features and diversion,
dewatering, and environmental controls, respectively.
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1.3.1 Diversion Channel

Construction of the diversion channel will provide a point of diversion for the Carmel River into
a short, restored section of the San Clemente Creek, achieving a bypass of an approximately
3,500-foot section of the Carmel River. In addition to constructability and engineering
evaluation, design considerations include fish passage, sediment continuity, and riparian and
aquatic habitat. Fish passage must provide suitable flow conditions for upstream migration of
adult steelhead, as well as providing conditions for downstream passage for kelts, smolts, and
juvenile steelhead (with potential for upstream passage for juveniles at some flows) within
historic annual migration periods.

Potential failure modes of the diversion channel include slope failure that could cause blockage
of the diversion channel and sediment delivery to downstream reaches, channel modification that
could cause a partial or total barrier to upstream migration of adult steelhead, limited erosion and
redistribution of sediment that leads to temporary disassembly of channel morphology, and
excessive floodplain scour and removal of riparian habitat. Risk acceptability for various project
elements have not formally been identified, but risk categories that will be addressed include 1)
slope failure and formation of a passage barrier, for which the acceptable risk thresholds are very
low; and 2) channel adjustment and excessive floodplain scour, for which the acceptable risk
thresholds are moderate.

Design criteria for the diversion channel feature have been developed for geotechnical and
hydraulic elements. These are discussed further in this report.

1.3.2 Lower Reconstructed Channel
The lower reconstructed channel includes the San Clemente Creek drainage from the dam site to
outlet of diversion channel.

Functional objectives include 1) conveyance of combined flow of San Clemente Creek and the
Carmel River to the lower river; 2) establishment of fish passage for upstream migration of adult
steelhead and downstream passage for kelts, smolts, and juvenile steelhead; 3) sediment
continuity assurance to maintain instream habitat and channel morphology and achieve dynamic
equilibrium of sediment transport; and 4) support of riparian habitat including a dense riparian
corridor and incorporation of red-legged from habitat.

Potential failure modes include slope failure that could block the reconstructed channel and
deliver sediment to downstream reaches, formation of a passage barrier to upstream adult
steelhead migration, channel adjustment from erosion, and floodplain scour that removes riparian
habitat. Risk acceptability standards have not been identified to date, but potential standards
include a very low acceptable risk threshold for slope failure and passage barrier, and moderate
risk threshold for channel adjustment and floodplain scour.

Design criteria for the lower reconstructed channel feature have been developed for geotechnical,
hydraulic (including geomorphology, sediment transport, flood routing, and fish passage), and
restroration design elements. These are discussed further in this report.
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1.3.3 Upper Reconstructed Channel
The upper reconstructed channel includes the San Clemente Creek drainage, above the outlet of
the diversion channel.

Functional objectives include 1) conveyance of flow of San Clemente Creek to the lower
reconstructed reach, 2) establishment of fish passage for upstream migration of adult steelhead
and downstream passage for kelts, smolts, and juvenile steelhead; 3) sediment continuity
assurance to maintain instream habitat and channel morphology and achieve dynamic
equilibrium of sediment transport; and 4) support of riparian habitat including a dense riparian
corridor and incorporation of red-legged from habitat.

Potential failure modes include slope failure that could block the reconstructed channel and
deliver sediment to downstream reaches, formation of a passage barrier to upstream adult
steelhead migration, channel adjustment from erosion, and floodplain scour that removes riparian
habitat. Risk acceptability standards had not been identified to date, but potential standards
include a very low acceptable risk threshold for slope failure and passage barrier, and moderate
risk threshold for channel adjustment and floodplain scour.

Design criteria for the upper reconstructed channel feature have been developed for geotechnical
and hydraulic elements and are discussed further in this report. No design criteria are currently
identified for habitat and fish passage. Potential general criteria for habitat include supporting the
riparian habitat and creating red-legged frog habitat along the flood terraces. No specific design
criteria have been established for fish passage; however, criteria were recommended by the
Technical Review Team. These are the same as those recommended for the diversion channel as
discussed in this report.

1.3.4 Carmel River Above the Diversion Channel

Functional objectives of construction on the Carmel River above the diversion channel include 1)
conveyance of flow of the Carmel River to the bypass reach, 2) establishment of fish passage for
upstream migration of adult steelhead and downstream passage for kelts, smolts, and juvenile
steelhead; 3) sediment continuity assurance to maintain instream habitat and channel
morphology and achieve dynamic equilibrium of sediment transport; 4) support of spawning and
rearing habitat; and 5) construction of point of diversion for Cal-Am.

Potential failure modes include formation of a passage barrier to upstream adult steelhead
migration, channel adjustment from erosion, excessive channel scour resulting of delivery of
historic sediment to lower reaches and sediment-related impacts, excessive floodplain scour
resulting in removal of riparian habitat, and failure (i.e., poor performance or destruction from
flood) of the point of diversion. Risk acceptability standards have not been identified to date, but
potential standards include a very low acceptable risk threshold for formation of a passage
barrier, and moderate risk threshold for channel adjustment and channel and floodplain scour.

Design criteria for the Carmel River above the diversion channel have been developed for
hydraulic design (including geomorphology, sediment transport, flood routing, and fish passage)
and restoration design elements, which are discussed further in this report. Geotechnical criteria
have not been established for this feature as no major features or changes to the existing channel
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will be implemented. Preliminary hydraulic design was to leave this reach intact, with minor
realignment at the entrance to the diversion channel. Refinement of the preliminary design is
currently under evaluation. Specific design criteria for flood capacity have been established such
that a range of flows will have to be evaluated to determine channel design.

1.3.5 Diversion Dike

Functional objectives of the diversion dike include flow diversion, or redirection of flow of the
Carmel River, into the diversion channel while preventing the river water from flowing through
the abandoned Carmel River reach; and support of riparian and upland habitat including support
of vegetation and design that allows for passage of terrestrial wildlife.

Potential failure modes include 1) overtopping and lateral erosion of the river, allowing water
access to the abandoned reach and mobilization of the accumulated sediment in the stockpile; 2)
slope failure that contributes to overtopping, displacing materials that lead to changes in the river
channel and potentially obstructing sediment transport and fish passage from upstream and
downstream reaches; 3) excessive voids that limit vegetation and block wildlife migration; and
4) slope failure that leads to changes in the river channel that obstruct sediment transport and fish
passage from upstream and downstream reaches. Risk acceptability standards have not been
identified to date, but potential standards include a very low acceptable risk threshold for
overtopping and lateral erosion failure, a low threshold for slope failure, and moderate threshold
for excessive voids.

Design criteria for the diversion dike feature have been developed for geotechnical, hydraulic,
and restoration design elements and are discussed further in this report. Specific criteria for
habitat are not currently identified, but will be developed in subsequent design phases. General
potential criteria include 1) support of vegetation that is native to the Carmel River Valley in
similar settings, and 2) allowing for passage of terrestrial wildlife.

1.3.6 Sediment Stockpile

Functional objectives of the sediment stockpile are to dispose of excavated San Clemente Creek
sediment, provide habitat for the California red-legged frog, and provide upland habitat to
support native vegetation and create finish topography with variability. Future evaluation will
assess whether CRLF habitat will be maintained in this location. If it is not, the need to maintain
a high water table in this area may be eliminated.

Potential failure modes include 1) mobilization of sediment, delivery to downstream reaches as a
result of dike overtopping, and local runoff or structural failure of downstream stabilization
structure; 2) loss of the high water table, leading to compromised frog habitat; and 3) failure of
site plantings, reducing upland habitat value. Risk acceptability standards have not been
identified to date, but potential standards include a very low acceptable risk threshold for
mobilization of sediment, low to moderate for compromise of frog habitat, and moderate for
vegetation failure.

Design criteria for the sediment stockpile feature have been developed for geotechnical and
hydraulic design elements and are discussed further in this report. Criteria for habitat are not
currently identified. Specific criteria will be developed in subsequent design phases. General
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potential criteria include 1) support of native vegetation; 2) contouring of the ground surface to
create habitat diversity; and 3) configuration of the finished disposal area to maximize
sustainability of various habitat types, including reduced elevation difference between the top of
the disposal area and the accumulated sediments in the Carmel River arm of the reservoir.

1.3.7 Sediment Retention Slope

Functional objectives for the sediment retention slope are to 1) retain accumulated sediments in
the abandoned reach by providing a lateral barrier to sediment migration, limiting erosion of the
slope face by the Carmel River, and limit erosion of the slope face by surface flows; 2) convey
small tributary drainage to the Carmel River; 3) maintain a high water table to support California
red-legged from habitat; and 4) provide upland slope habitat. Future evaluation will determine
whether CRLF habitat will be maintained in this location. If it is not, the need to maintain a high
water table in this area may be eliminated.

Potential failure modes include 1) slope stabilization structure failure in response to seismic or
static loading, leading to excessive delivery of sediment to downstream reaches or blockage of
channels or migration barriers; 2) surface erosion leading to delivery of sediment to downstream
reaches; and 3) failure of vegetation to become established, limiting habitat value and reducing
resistance to surface erosion. Risk acceptability standards have not been identified to date, but
potential standards include a very low acceptable risk threshold for slope stabilization structure
failure and surface erosion and moderate for vegetation failure.

Design criteria for the sediment retention slope feature have been developed for the geotechnical
and hydraulic design elements and are discussed further in this report. No habitat criteria are
currently identified; however, potential general criteria include sloping to support native
vegetation to provide upland slope habitat and erosion resistance to overland flows.

1.3.8 Water Diversion

Functional objectives of water diversion are to maintain Cal-Am’s ability to extract water from
the Carmel River. Potential failure modes include compromise of the Ranney Intake that would
limit the ability to withdraw water, and slope failure in excavated reaches causing damages to
pipelines that limit the ability to withdraw water, leading to operational/supply setbacks. Risk
acceptability standards have not been identified to date, but potential standards include a low
acceptable risk threshold for both the Ranney Intake compromise and pipeline damage.

Design criteria for water diversion have been developed for civil and hydraulic design elements
and are discussed further in this report. No habitat criteria are currently identified; however,
potential general criteria include 1) structure and pipeline alignment that impacts the least
amount of habitat and riparian vegetation, and 2) conformance with NOAA’s Conservation
Agreement including no pumping in the summer low-flow season.

1.3.9 Notching of the Old Carmel River Dam

Functional objectives of notching the Old Carmel River Dam are to provide fish passage and
maintain site access. Fish passage should provide suitable flow for upstream migration of adult
steelhead and for downstream passage of kelts, smolts, and juvenile steelhead. Upstream access
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to the project site needs to be maintained in case of Old Carmel River Dam removal. This option
will be evaluated in future design phases.

Potential failure modes include structural failure and sediment accumulation behind the notched
structure. Both modes may create a fish passage barrier and disrupts access to the site. Risk
acceptability standards have not been identified to date, but potential standards include a low
acceptable risk threshold for a fish migration barrier and moderate for disruption of site access.

Design criteria for notching of the Old Carmel River Dam have been developed for civil design,
but have not been developed for hydraulic and habitat design elements. The Technical Review
Team recommended criteria that are similar to the diversion channel. These are discussed
further in this report.

1.3.10 Construction Phase Access Features

Construction phase access features include roads such as Cachagua Grade, Jeep Trail, Dam High
Road, Dam Low Road, and Plunge Pool Access Road. Functional objectives are to provide
multiyear access for construction operations. Potential failure modes include slope and road
failure that leads to blockage causing disruption of construction progress, project delays, and cost
escalation. Risk acceptability standards have not been identified to date, but potential standards
include a low acceptable risk threshold for both slope and road failure.

Design criteria for construction considerations of the access features are discussed further in this
report.

1.3.11 Construction Phase Diversion, Dewatering, and Environmental Controls
Construction phase diversion, dewatering, and environmental controls include San Clemente
Creek, Carmel River, and Old Carmel River Dam diversion pipelines; coffer dams for
diversions; settling basins; and erosion, sediment, and pollution controls.

Functional objectives are to convey flows around work areas to maintain reasonable working
conditions and limit downstream delivery of turbid water, dewatering reservoir sediments, and
limiting construction period sedimentation and pollutant-delivery impacts on the surrounding
environment.

Potential failure modes include 1) diversion dam failure causing delivery of water into the
construction work area, leading to damage of completed work and slowed work progress;
2) diversion pipeline failure causing delivery of water into the construction work area, leading to
damage of completed work, slowed work progress and potentially disrupted downstream fish
passage; 3) sediment dewatering provisions failure that would slow work progress; 4) settling
basin cofferdam failure that would cause delivery of sediment laden water to reaches below; and
5) failure of erosion, sediment, and pollution control provisions causing delivery of sediment
laden water and/or other pollutants to reaches below. Risk acceptability standards have not been
identified to date, but potential standards include a low threshold acceptable risk threshold for
diversion dam and pipeline failure as well as sediment dewatering provisions failure, and a very
low acceptable risk threshold for settling basin cofferdam failure and failure of erosion,
sediment, and pollution control provisions.
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Design criteria for construction phase diversion, dewatering, and environmental controls features
have been developed for geotechnical and hydraulic design elements (including fish passage).
These are discussed further in this report. Fish passage features are not generally applicable but
diversion pipes may be designed to allow for fish passage downstream, rather than trapping fish
and moving them.

1.4  Structure of the Report

This report is organized by dividing the CRRDR project into the major design disciplines, where
the design components of each project feature are addressed within the discipline sections (e.g.,
the diversion channel design requires both hydraulic and geotechnical analysis). Detailed
technical analyses are included in the appendices of the report and summarized in their
respective discipline sections. The following summarizes the report sections:

e Section 1 Introduction

e Section 2 Geotechnical Design

e Section 3 Civil Design

e Section 4 Hydraulic and Hydrologic Design

e Section 5 Landscape Design and Environmental Restoration
e Section 6 Construction Operations

e Appendix A Geotechnical Analyses
e Appendix B Hydraulic and Geomorphologic Analyses
e Appendix C MWH Cost Estimates

e Appendix D Comment Log for Draft BOD
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2.0 GEOTECHNICAL DESIGN

This section provides the basis of design for the geotechnical considerations for each of the
design components of the proposed CRRDR project. Design criteria are provided for site-wide
general geotechnical issues, such as seismicity and ground motion requirement. This section
also provides the basis of design and geotechnical design criteria for specific features of the
project including the proposed diversion dike, the diversion channel, and the sediment
stabilization in the Carmel River upstream of the San Clemente Dam. This section also provides
a description of some conceptual features of the project to address the design criteria presented
herein. The results of the geotechnical investigation conducted in support of this BOD report is
included as Appendix A and summarized below.

2.1 Geotechnical Basis of Design

MWH and the Project Team established general and quantitative design criteria for the proposed
CRRDR project. The design criteria are presented in the following subsections, categorized by
the design feature associated with the specific criteria.

2.1.1 General
The following two general design criteria are proposed for the CRRDR project:

e The design flow for CRRDR project will be maximum mean daily discharge for the Carmel
River as determined by MEI (2005a). However, the diversion dike will be analyzed with
respect to a range of peak flood flows. Average hydraulic flow parameters near the diversion
dike are shown in Table 2-1.

e The design ground motion (on rock) that will be used for the CRRDR project will be based
on a 5 percent probability of exceedence in 50 years (a 975-year return interval). Fault
parameters used to determine the ground accelerations on rock for various return periods are
presented in Table 2-2. A summary of the mean probabilistic motion on rock for various
return periods is summarized in Table 2-3.

At a minimum, geotechnical slope stability analyses of the diversion dike shall consider water
elevations to be equivalent to the 2-year mean maximum daily for static, pseudo-static, and post
liquefaction conditions. Additional analyses shall consider the stability of the diversion dike
under PMF conditions.

A PSHA was developed for the site, considering fault and background sources within a 100
kilometers (km) radius. Direct seismic hazards were also considered because of the proximity of
the site with documented active faults. The mean peak horizontal ground accelerations resulting
from the PSHA are summarized and presented in Table 2-3. A detailed description of the PSHA
is provided in the Report of Geotechnical Investigation for the project, included as Appendix A
of this report.
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Table 2-1: Average Hydraulic Flow Parameters Near the Diversion Dike

Estimated

Main Channel Main Channel Superelevation at -
. . - - . Hydraulic Depth at
Flow Velocity Hydraulic Depth Diversion Dike . . .
(feet/s) ' (feet) ! (feet) ' Diversion Dike
(feet)
Median Flow 3.7 0.3 - -
2-Year Peak 9.9 1.6 1.4 3.0
100-Year Peak 16.4 7.2 6.9 14.3
PMF 15.7 23.7 11.4 35.1
Source: MEI, 2005a
Note:
' Includes sections with supercritical flow.
Key:

feet/s — feet per second

Table 2-2: Fault Parameters for San Clemente Dam
Characteristic Slip Rate Closest Approach to San

Fault Magnitude (M) (mmlyear) Clemente Dam (miles)
San Andreas 8.1 >5.0 28
(Creeping section)
Tularcitos (Tularcitos section) 7.3/7.2 0.5 1.5
Rinconada 7.5 1 12
San Gregorio 7.3 1.0t0 5.0 8
(San Gregorio section)
Calaveras 6.4 15 30

(Central and Southern section)

Source: USGS, 2002

Note:

' Characteristic magnitude is estimated using source scaling relations based on fault area or fault length. USGS
reports estimate mean characteristic magnitude for faults based on commonly used magnitude-area scaling
relationships for crustal faults

Key:

M-

mm/year — millimeters per year

> - greater than

Table 2-3: Mean Probabilistic Ground Motion on Rock
Probability of Exceedence Return Period Mean Peak Ground

(percent in 50 years) (years) Acceleration (g)
10 475 0.28
5 975 0.37
2 2,475 0.52

Key:
g — unit of acceleration of gravity
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Ground motion acceleration (on rock) of 0.37g, which is associated with a 975-year return period
(5 percent probability of exceedance in 50 years) seismic event, was selected as the design
criteria for all components of the project. Several factors were considered during selection:
consequences of potential release of the stabilized sediment, failure of the rock slopes at the
project site, and the reduced downstream impact of a failure as compared to a dam failure. The
MCE and corresponding ground motion, established by Woodward Clyde Consultants (WCC
(WCC, 1992), was not selected as the recommended seismic design criteria for the project
because the results of the PSHA utilize updated seismicity and attenuation relations. In addition,
whereas the MCE is often used for high-hazard dams, the CRRDR project is not a dam project,
and the downstream impacts of a failure are far less than the downstream impacts of a dam
failure. MCE’s are generally developed using a 2475 year return period or greater whereas the
current design criteria uses a 975 year return period.

The above selected peak ground acceleration is used for design basis in pseudo-static analyses of
the project features, which are currently are based on US Army Corps of Engineers (USACE)
criteria for selection of pseudo-static loads. The pseudo-static load to be used in all analyses is a
“great earthquake”, or 0.15g, as defined by USACE. Detailed analyses in the next phase of
design will require some dynamic analysis (not pseudo-static) for evaluation of seismically
induced deformations. The next phase of design shall consider a risk-based design approach,
where cost-benefit relations will be used to select appropriate design criteria for seismic loading.

2.1.2 Diversion Dike
The following lists the design criteria for the diversion dike.

e The dike must be high enough to divert design flows without ever overtopping. The height
of the embankment must include superelevation of Carmel River during peak flows.

e Settlement and deformation due to static forces must remain within limits that allow the dike
to function as intended.

e Seepage through the dike and dike foundation must be evaluated and designed to minimize
the risk of piping and to mitigate uplift pressures at the toe of the dike or further downstream

e The dike must be able to resist erosion and the design flow from the Carmel River.

e Settlement and deformation due to seismic forces must remain within limits that will allow
the dike to function as intended after a seismic event, including evaluation of deformations
due to both ground accelerations and seismically induced liquefaction. Analyses shall
consider the diversion dikes ability to function as required following the event, the potential
risks associated with a seismic related dike failure, and the serviceability of the dike
following a design seismic event.

e The factor of safety for static, seismic, and post-liquefaction slope stability analysis of the
dike design must meet appropriate minimum standards based on the requirements set for by
the presiding government agencies.
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Preliminary recommendations of minimum factors of safety for slope stability of the proposed
diversion dike and other quantified design criteria for the CRRDR project diversion dike are
presented in Table 2-4. These factors of safety are based on the recommendations set for by
FERC (USSD 2007; FEMA, 2005). While these factors of safety are based on the design of
dams, they are thought to be appropriate for the preliminary design of the diversion dike. The
final design criteria will be dependent on the requirements of the presiding governing agency.
As such, the final design minimum factors of safety are subject to change.

Table 2-4: Quantified Design Criteria
CRRDR Project Diversion Dike
Design Criteria

Minimum Dike Final Crest Elevation: 605 feet

Maximum Allowable Settlement at Crest: TBD'

Minimum Static Factor of Safety of Slopes: 15

Minimum Pseudo-Static Factor of Safety of Slopes: >1.0

Minimum Post Liquefaction Factor of Safety for Slopes: 1.2

Minimum Factor of Safety for Bearing Failure: 3
!\lote:

As indicated by the United States Bureau of Reclamation (USBR, 1987), maximum
allowable settlements of several feet may be allowable. Typically, settlement can
be accounted for by simply overbuilding the dam with a camber equivalent to the
magnitude of the anticipated post construction settlement. However, it is
recommended that allowable post-construction settlements be determined as part
of the final project design and selected diversion dike geometry. Settlement due to
foundation liquefaction will also be considered.

Key:

> — greater than

To meet the geotechnical design criteria presented above, a preliminary design for the diversion
dike was established based on the data presented in the Draft EIR/EIS and is shown on
Figure 2-1 (Entrix & Cal-Am, 2006). A summary of the salient features of the preliminary
design is presented in Table 2-5.

Table 2-5: Summary of Preliminary Design Information
CRRDR Project Diversion Dike
Design Criteria

Dike Construction Material: Diversion Channel Waste Rock
Dike Crest Elevation: 605 feet

Dike Crest Length: 520 feet

Dike Crest Width: 50 feet

Dike Structural Height: 75 feet

Upstream Slope: 2.5:1

Downstream Slope: 3:1

Dike Freeboard During PMF 39 feet

Seepage Cutoff: Cement-Bentonite Wall
Key:

PMF — probable maximum flood
The diversion dike will be located in the Carmel River immediately downstream of the diversion
channel cut, diverting water around the bypassed portion of the Carmel River. The location and
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general site plan of the diversion dike are shown in Figure 1-2 and a typical cross-section is
shown on Figure 2-1.

Based on the recent MWH geotechnical investigation, the near surface soil in the vicinity of the
proposed diversion dike consists of recent alluvium primarily comprised of loose, poorly graded
sand with gravel. This alluvial sand was observed to range from 23 to 38 feet at borehole
locations and contains frequent interbeds of sandy gravels with cobbles, sand with silt, and
organic debris. The poorly graded sand layer is typically underlain by an organic rich layer of
soil consisting of varying proportions of silt and sand about 9 feet thick. Bedrock was
encountered at depths ranging from 36 to 47 feet at the borehole locations.

The diversion dike will utilize blasted material from the diversion channel cut for graded and
compacted rockfill. The valley walls within the footprint of the dike will have sufficient
excavation so that the ends of the dike could be appropriately embedded and tied in. The
diversion dike is currently designed with a 75-foot height (crest at El. 605), 50-foot crest width,
and about 460-foot base width. The height of the dike is determined based on the super-elevation
of river water surface under PMF conditions based on hydraulic analysis (MEI, 2005a) and to
contain all the material from the diversion channel excavation. The dike geometry will contain
the materials from diversion channel excavation (approximately 319,000 cubic yards, assuming
about 36 percent greater volume than in-place rock of 235,000 cubic yards). One-foot and larger
blasted rock pieces from the diversion channel excavation would be used to armor the diversion
dike upstream face, which will encounter river flows during the PMF up to El. 566 (MEI, 2003),
or approximately 39 feet below the proposed diversion dike crest. The rock armoring may be
held together by casing of steel wire mesh to form gabion blocks in order to withstand the high
PMF velocity. Also, large rock import may be required if adequately sized material cannot be
extracted from the channel cut (cost implications discussed in Section 6.6). During the detailed
design, an erosion resistance/hydraulic analysis would be required for the upstream of the
diversion dike to determine the maximum riprap particle size and whether larger riprap should be
produced or imported or gabion steel meshing should be incorporated into the armoring scheme.

Preliminary design of the diversion dike includes a cutoff wall placed at the upstream toe of the
diversion dike and extending to bedrock to control seepage through the dike foundation, thereby
limiting the risk of piping and uplift forces. At this time, the proposed wall will consist of a
cement-bentonite mix and will be about 160 feet long, 40 feet deep, and 3 feet wide.

Liquefaction potential: The diversion dike foundation will rest on 40-foot-thick reservoir
sediment deposits, consisting of saturated granular soils. These soils were evaluated for
liquefaction potential given the anticipated peak ground acceleration for the specified return
period of 975-years. Based on the results of the liquefaction deformation and stability analysis
that showed high liquefaction potential, mitigation measures were preliminarly considered,
including reconstruction of the dike following a liquefaction induced failure, modification to the
dike’s geometry to reduce the effects of liquefaction, or modifications to the foundation soil to
reduce the susceptibility to liquefaction (Appendix A). Subsequent design phases will provide a
detailed post-liquefaction deformation and stability analysis.

Based on the data presented by MEI (2005a), the depth of the Carmel River near the diversion
dike is expected to be 0.3 feet during median flows, and 3.0 feet during the 2-year peak
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discharge, and 14.3 feet during the 100-year peak discharge. Further, the likelihood that the
effective crest height would be reduced to less than 14.3 feet due to liquefaction, given the
current geometry, is presumed to be negligible. Accordingly, it is that the dike would still
perform as intended following liquefaction. Thus, reconstruction of the dike following a
liquefaction induced failure should be considered as a viable mitigation option. As such, the cost
estimate presented in Section 6 use this option for developing costs for the diversion dike.

If appropriate, the dike’s geometry could be modified to help account for the effects of
liquefaction. Such measures could potentially include increasing the height of the dike, reducing
the angle of the dike’s slopes, or construction a secondary dike to contain stream flow in the
event of a complete failure.

If deemed appropriate, mitigation measures to reduce liquefaction potential and associated
foundation settlement will be investigated and may include providing soil-cement columns, stone
columns, dynamic compaction, or vibro-compaction. The most appropriate mitigation measure
will be selected primarily based on result of cost-benefit analyses. The need for mitigation
measures shall consider the serviceability of the diversion dike and the potential risks and
consequences associated dike failure as a result of liquefaction.

Bearing capacity and settlement: The foundation design will provide for sufficient bearing
capacity for the embankment of the dike, and the maximum allowable settlement of the dike will
be controlled by the maximum PMF water surface elevation of the dike including superelevation
plus an appropriate amount of freeboard, as determined during the final design.

Possible improvement measures to mitigate excessive dike settlement and provide sufficient
bearing capacity could potentially include overbuilding to account for settlement, regrading
following settlement, reducing slope angles, reducing the crest elevation, foundation
improvement measures, or excavation and replacement of the compressible and/or weak
materials below the dike.  Mitigation measures incorporated for general settlement
considerations will be designed to concurrently address settlement for seismic considerations.

Seepage: The dike design will control seepage through and beneath the dike to avoid internal
erosion and piping and to control uplift pressures on the downstream toe, which would reduce
the dike stability. To control seepage, subsequent design phases will consider reducing overall
foundation permeability by implementing a cement-bentonite cutoff wall. Final analysis and
design of the seepage control system will require additional geotechnical investigation to
determine the following soil parameters:

e Effective shear strength values of the foundation granular materials.
e Total density of the foundation granular materials.

e Permeability of the foundation granular materials.

e Effective shear strength values of the compacted dike fill.

e Total density of the compacted dike fill.

e Effective shear strength values of the compacted dike fill.
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2.1.3 Diversion Channel
The following lists the design criteria for the diversion channel.

e The diversion channel must support the hydraulic requirements determined in the
Preliminary Hydraulic Analyses (MEI, 2005a).

e The rock cut required for the diversion channel must be configured such that the side slopes
of the channel walls remain stable, and the slopes will not experience rockfall resulting in
blockage of the channel or in a substantial turbid water release. The factor of safety for
seismic and static slope stability analysis of the upper soil slopes of the channel must meet
minimum requirements.

e The cut in the soils overlying the rock must be configured such that the side slopes of the
channel walls remain stable, and the slopes will not experience landslides resulting in
blockage of the channel or in a substantial turbid water release. The factor of safety for
seismic and static slope stability analysis of the upper soil slopes of the channel must meet
minimum requirements.

e The channel banks must be able to resist erosion and the design flow from the Carmel River.

Preliminary recommended minimum factors of safety for slope stability and other quantified
design criteria of the proposed diversion channel are presented in Table 2-6. These factors of
safety are based on the recommendations set for by FERC (USSD 2007; FEMA, 2005). While
these factors of safety are based on the design of dams, they are thought to be appropriate for the
preliminary design of the diversion channel. The final design criteria will be dependent on the
requirements of the presiding governing agency. Thus, the final design minimum factors of
safety are subject to change.

Table 2-6: Quantified Design Criteria CRRDR Project Diversion Channel

Channel Layout and Geometry MEI Hydraulic Requirements
Maximum Height of Channel Cut: 120 feet
Maximum Height of Channel Rock Cut: 106 feet
Maximum Height of Channel Soil Cut: 14 feet
Minimum Static Factor of Safety of Rock Cut: 1.5
Minimum Static Factor of Safety of Soil Cut: 1.5
Minimum Pseudo-Static Factor of Safety of Rock Cut: >1.0
Minimum Pseudo-Static Factor of Safety of Soil Cut: >1.0

Key:
> — greater than

To meet the geotechnical design criteria presented above, a preliminary design for the diversion
channel was established and is shown on Figure 2-1. A summary of the salient features of the
preliminary design is presented in Table 2-7.
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Table 2-7: Summary of Preliminary Design Information
CRRDR Project Diversion Channel
Design Information

Channel Length: 450 feet
Average Channel Gradient: 2.7 percent
Minimum Channel Width at Thalweg: 150 feet
Maximum Channel Width at Thalweg: 215 feet
Channel Rock Cut Slope: 1:1
Channel Soil Cut Slope: 21
Maximum Channel Width at Top of Rock: 340 feet
Maximum Channel Width at Surface: 400 feet

The diversion channel will connect the two reservoir arms about 3,000 feet upstream of the San
Clemente Dam, as measured along the Carmel River. The location and plan of the diversion
channel are shown in Figure 1-2, and typical profile and cross-section for the diversion channel
are shown in Figure 2-1.

The preliminary channel design is for a channel length of about 450 feet, with side slopes of 1:1
and a gradient of 2.7 percent. The bottom width of the channel transitions from 150 feet at the
downstream end to 215 feet at the upstream end. The size and geometry of the diversion channel
were determined based on the results of recent hydraulic analyses by MEI (2005a). The gradient
of the channel will likely be modified in subsequent phases of design to improve fish passage
conditions, as indicated by Alternative 2 in Appendix B.

Based on the recent MWH geotechnical investigation, the overburden soil within the footprint of
the proposed diversion channel cut consists of a soil and cobble strata about 14 feet thick. The
underlying bedrock consists primarily of biotite rich diorite. Localized portions of the rock
encountered were slightly metamorphosed, and exhibited gneissic texture. In general, the intact
rock mass was observed to be moderately to highly weathered, moderately hard, moderately to
very strong, and highly to intensely fractured. Rock quality designations of 25 or less were most
prevalent during the investigation. Laboratory test results indicate the unconfined compressive
strength of the rock ranges from 10,200 to 26,300 pounds per square inch (psi) and the point load
compression index ranges from 300 to 1,180 psi (MWH, 2007).

Mechanical excavation and blasting operations are anticipated for removal of about 235,000
cubic yards of rock from the proposed diversion channel (Entrix, 2006). The blast material from
the diversion channel will be a source of material for armoring the upstream face of the diversion
dike, increasing toe stability or buttressing the stabilized sediment slope, and providing boulders
for the San Clemente Creek restoration area. With significant additional on-site processing, the
blast material may by suitable for use in stone columns, should that method of ground
improvement be found beneficial to the project. Also, if large boulders cannot be extracted from
the channel cut due to the rock quality and fracturing, then off site import of boulders from local
area quarries would be required to support channel restoration activities. This would add cost
and potentially impact the project construction schedule.

The preliminary rock slope stability analysis was conducted for diversion channel side slopes in
rock at 1:1 (height to width ratio) slopes using the data from the recent geotechnical investigation
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(MWH, 2007). The analysis results show that the diversion channel configured with 1:1 slopes
would provide the minimum required factor of safety set forth in the project design criteria and
indicate that steeper slopes may be feasible. Additional investigation will need to be conducted
prior to final design. With these additional studies, it may be feasible to modify the design of the
channel to reduce the amount of blasting and/or excavation that may be required for construction
of the channel. Additional field investigations will also provide more information regarding the
feasibility of rock rippability or whether excavation will require blasting.

2.1.4 Sediment Stabilization
The following lists the design criteria for sediment stabilization.

e The sediment left in place after the removal of the San Clemente Dam must remain stable
during static conditions with an appropriate factor of safety.

e The sediment must remain stable during seismic loading with an appropriate factor of safety.
e The sediment must be resistant to erosion due to storm surface water runoff.

e The sediment must provide areas with high groundwater elevations to support development
of engineered mitigation wetlands.

Preliminary recommended minimum factors of safety for the stability of the proposed sediment
slope and other quantified design criteria are presented in Table 2-8. These factors of safety are
based on the recommendations set for by FERC (USSD 2007; FEMA, 2005). While these
factors of safety are based on the design of dams, they are thought to be appropriate for the
preliminary design of the sediment slope. The final design criteria will be dependent on the
requirements of the presiding governing agency. Thus, the final design minimum factors of
safety are subject to change.

Table 2-8: Quantified Design Criteria
CRRDR Project Sediment Stabilization
Design Criteria

Maximum Stabilized Slope Height: 80 feet
Design Runoff Down Stabilized Slope: 337 cfs*
Minimum Static Factor of Safety of Stabilized Slope: 15
Minimum Pseudo-Static Factor of Safety of Stabilized Slope: >1.0
Key:

cfs — cubic feet per second

> — greater than

* - This design flow is currently an estimate based on preliminary evaluation in Section
6. A range of runoff flows will be evaluated to determine the erosion control
measures in the next phase of design.

As part of the conceptual design, the slope stabilization calls for a 50-foot wide drainage channel
to be constructed on the face of the stabilized sediment slope. This drainage channel is intended
to collect and direct runoff and overflow water from the abandoned portion of the Carmel River
to the base of the sediment slope. To minimize the erosion of surface sediments, reinforcement
of the surficial sediments on the drainage channel will be achieved with geogrid geosynthetic
textiles.
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Design of the geogrid reinforced slope shall be conducted in accordance with the methods
presented by the Federal Highway Administration (FHWA), which is considered appropriate for
the proposed project application (2001). Further, the design shall adhere to the criteria set forth
by this design method used for the design. An overview of the design criteria specified by this
design method is presented in Table 2-9.

Table 2-9: Quantified Design Criteria for the
Design of Geogrid Reinforced Drainage Channel
Design Information

Minimum Factor of Safety for Sliding: 1.3

Maximum Eccentricity at Base: Base Width/6
Minimum Factor of Safety for Bearing Capacity: 2.5

Minimum Factor of Safety for Deep Seated Slope Stability 1.3

Minimum Factor of Safety Compound Slope Stability 1.3

Minimum Factor of Safety Under Seismic Conditions 75 percent of Static Factor of Safety
Minimum Factor of Safety for Internal Stability 1.5

Minimum Factor of Safety for Pullout Resistance 1.3

Minimum Allowable Tensile Strength of Geogrid T allowable '
Minimum Design Life: 100 years
Note:

' Based on design life requirements and including all appropriate reduction factors.

To meet the geotechnical design criteria presented above, a preliminary design for the stabilized
sediment slope was established and is shown on Figure 2-2. A summary of the salient features
of the preliminary design is presented in Table 2-10.

Table 2-10: Summary of Preliminary Design Information
CRRDR Project Sediment Stabilization

Design Information

Method of Stabilizing Slope: TBD
Maximum Stabilized Slope Height: 80 feet
Maximum Stabilized Slope Width: 330 feet
Maximum Stabilized Slope: 4:1
Minimum Runoff Channel Width: 50 feet

The preliminary design calls for the bypassed sediments in the Carmel River arm, roughly 100
feet upstream of the dam, to be graded to produce a slope with a maximum length from crest to
toe of about 330 feet. The slope would span the width of the river channel (about 300 feet) with
the top of slope at El. 530 and the toe of slope at El. 450 (the pre-dam topography) at the deepest
point of the river channel. The preliminary slope configuration of the slope has a grade of 4:1
(H:V). The method of stabilizing the sediment cut slope has not been optimized. Conceptual
ideas for design to date have indicated a matrix of overlapping soil-cement columns installed to
sufficient depth below the ground surface (about 80 feet) to provide stability and to limit seepage
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through the face of the slope. This method and other methods that will be investigated during the
next phase of design are introduced briefly below:

Soil-Cement Columns: The soil-cement columns are developed by deep mixing of in-place soils
with a cement mixture via an auger drilling and mixing method. The columns are drilled
vertically from the slope surface into the soil in a square grid pattern (Figure 2-2), creating cells
of soil surrounded by the strengthened grid of soil cement. This method both increases the
overall soil strength and decreases the permeability of the soils, allowing preservation of the
existing wetland areas immediately upstream of the slope. The maximum depth of the columns
would be about 80 feet. Installation of the columns will require substantial grading to provide
relatively flat temporary benches on ground surface to provide near-vertical columns.

Stone Columns: An alternative slope stabilization method that may be considered is installation
of stone columns supplemented with a cement-bentonite cutoff wall. The installation of stone
columns involves drilling holes from the surface of the slope and replacing the existing soils with
gravel- to cobble-sized crushed rock. The in-place sediments are densified as the stone columns
are installed, further strengthening the slope. An impermeable cutoff wall would accompany the
stone column installation to provide a means of maintaining high groundwater levels to support
wetland development.

Installation of the columns will require substantial grading to provide relatively flat temporary
benches on ground surface to provide near-vertical columns.

Retaining Wall: Another stabilization method consists of a retaining wall that would be located
at the toe of the proposed slope with the base of the wall at about El. 450. The retaining wall can
be constructed as either a reinforced concrete structure, or a rockfill structure using the rock
excavated from the diversion channel. The retaining wall would be about 30 feet high and 200
feet long. To increase the stability of a concrete retaining wall, the wall can be configured as an
arch facing upstream. This alternative would be constructed near the toe of the stabilized slope
and raise the groundwater table due to its relative impermeability.

Buttress: Buttressing is a technique used to offset or counter the driving forces of a slope by an
externally applied force system that increases the resisting force. Buttresses or a stability berm
that would be appropriate for the sediment slope may consist of rock spoil excavated from the
diversion channel or concrete rubble from the dam demolition. The buttress material can cover
small portion of the slope near the toe as shown in Figure 2-2, or replace a large portion of the
toe of the slope and be placed on bedrock. However, a cement-bentonite cutoff wall, similar to
the case of stone column, would be required to maintain a high water table for the sediment stock
pile.

2.1.5 Relocated Sediments on Bypassed Carmel River Channel
The design criteria for relocating the San Clemente Creek sediments onto the bypassed Carmel
River are defined below:

e The distance of the relocated sediment stockpile from San Clemente Creek should minimized
in order to minimize haul distances, thereby minimizing air pollution, noise, schedule, and
costs of sediment transport.
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e The relocated sediments should be placed and compacted in place in a manner that promotes
stability of the stockpile (e.g. flat sediment stockpile slopes and erosion resistance) while
allowing for vegetative growth

e The sediment footprint should be minimized in order to minimize impacts to existing
vegetation and habitat. As such, the footprint should be limited to the surface of the
bypassed Carmel River and away from any significant tribs that would be impacted and also
discharge onto the sediment stockpile that would require additional erosion control measures
and maintenance.

In addition, the design criteria and slope factors of safety for these sediments are the same as for
the stabilized sediment slope in Section 2.1.4., excluding the slope stabilization method
(relocated sediment slopes would require only compaction and erosion control for stability),
geogrid, and slope geometry requirements. The description of the conceptual layout of the
sediments is summarized below.

Most of the sediment from the San Clemente Creek arm of the reservoir will be relocated on the
bypassed arm of the Carmel River. These sediments will be placed on an approximately 13-acre
area with a thickness of about 20 feet, and stabilized by compaction and revegetation. The toe of
the slope of the stabilized stock pile (the relocated San Clemente Creek sediments) would be
located at approximately El. 530; the top of the slope of stock pile would be level at about El.
550 (Figure 1-2). The slope of the stock pile would be about 2.75:1 (H:V) (Figure 2-1). The
entire sediment stock pile would be bounded by the diversion dike upstream and by the toe of the
slope of the stock pile at El. 530 downstream. The maximum capacity of the storage site is
undetermined but is well in excess of the excavated volume of approximately 370,000 cubic
yards of sediments in the San Clemente Creek as estimated by MEI (2005a).

2.1.6 Post-Construction Slope Stability of the San Clemente Arm
The following lists the design criteria for the post-construction slope stability of the San
Clemente Arm.

e Slopes within the San Clemente arm must be stable with respect to landsliding and erosion
capable of causing significant blockage and turbid water event.

e Regrading of the San Clemente arm shall be done in a manner that minimizes the risk of
significant landsliding or erosion events while maintaining the appropriate channel capacity
and gradient for the combined flows of the Carmel River and San Clemente Creek.

e The stream banks must be able to resist erosion and the design flow from the combined
stream flow.

Design criteria of the post-construction slope stability of the San Clemente arm shall be
evaluated while considering the pre-dam site topography, proposed site grading operations,
predicted combined flow characteristics, and site geology.

To meet the criteria presented above, a qualitative evaluation of the post-construction slope
stability of the San Clemente arm has been conducted to determine the relative risk of a landslide
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or erosion event that would cause a significant blockage or turbid water event. Further details
regarding this evaluation are present in Appendix A of this report.

2.2 Summary of Geotechnical Conditions and Considerations

A summary of the geotechnical conditions and consideration are presented in the following
paragraphs. Further details regarding the geotechnical site conditions can be found in the draft
preliminary geotechnical report, which in included as Appendix A of this report.

The San Clemente Dam is located at River Mile 18.6 (measured upstream of the Pacific Ocean)
at the confluence of the Carmel River and San Clemente Creek, which constitute the two main
branches of the reservoir. Storage capacity of the reservoir has been reduced by approximately
90 percent as a result of accumulation of sediments deposited primarily from the San Clemente
Creek and Carmel River. Originally, the reservoir had a storage capacity of about 1,425 ac-ft.
The San Clemente Reservoir currently provides approximately 130 ac-ft of storage. The dam and
the reservoir (including most of the land bordering the reservoir) are owned by Cal-Am. The
surrounding land is privately owned'.

The reservoir is nestled in a steep V-shaped canyon within the northwest-southeast trending
Santa Lucia Range. The in-filled portion of the reservoir consists of relatively flat sand and
gravel bars with varying density of vegetation, depending on locations. Adjacent to the sand and
gravel bars, the canyon slopes rise steeply, reaching El. 2,200 along the nearby ridgelines. Slopes
adjacent to the site rise at a 1 to 1, horizontal to vertical ratio (1H:1V). The geology of the
bedrock beneath the site consists of Mesozoic grandiorite with phenocrysts of feldspar and a
heterogeneous granitic complex — mixtures of granitic rocks and metasedimentary rocks such as
quartzite and gneiss (Kleinfelder, 2002).

The reservoir behind the dam has been estimated to contain approximately 2.5 million cubic
yards (1,550 ac-ft) of sediment (MEI, 2003). Sediment has accumulated through natural
processes resulting in a downstream sloping deposit surface, which allows the volume of
sediment to be larger than the original volume of water stored behind the dam, as defined by a
full reservoir pool and the original post dam construction topography. As defined during a
previous subsurface exploration by Kleinfelder (2002), the sediment consists of sandy gravel,
gravelly sand, sand, silty sand, and sandy silt. The finer-grained sediment is located nearest to
the dam in both the Carmel River and San Clemente Creek arms of the reservoir. The coarser
(more gravelly and cobbly) materials are encountered in the upper reaches of the Carmel River
arm.

MWH recently completed a subsurface exploration program to provide additional geotechnical
information for the geotechnical design (MWH 2007). Figure 2-3 shows the boring and test pit
locations for both the previous investigation (Kleinfelder 2002) and the MWH investigation.
Details of the subsurface geotechnical information for the reservoir area are presented in
Kleinfelder (2002) and MWH (2007), which are summarized in the following sections.

Currently, negotiations are being conducted to transfer ownership of the dam and surrounding Cal-Am property to
the Coastal Conservancy as part of an agreement with Cal-Am to implement the CRRDR project. Easements
through the private property surrounding the reservoir are also being negotiated in order to gain access to the
reservoir during construction.
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2.2.1 Upper Reaches of the Carmel River Arm of the San Clemente Reservoir

The subsurface materials at the upper reaches of the Carmel River arm of the reservoir (from
about 5,500 to 3,500 feet upstream from the dam, approximately from test pit explorations TP-1
to TP-10 (Figure 2-3) generally consist of gravelly sand and sandy gravel with varying amounts
of cobbles and boulders. The gravels, cobbles, and boulders are typically sub-rounded to
rounded. The boulders are generally 6 inches or less, with occasional 30-inch size (maximum
dimension) boulders encountered. Boulders to 30 inches are observed at the surface and/or near-
surface units with a general decline in the percentage of coarse particles observed from the
headwaters toward the dam.

An organic layer (decaying leaves and wood fragments in a silt matrix) occurs at depths ranging
10 to 14 feet in three test pits (TP-7, 8, and 9'), located on Figure 2-3 as “Previous Test Pits”.
Below this depth, fine to coarse-grained sand with varying amounts of gravel and silt occurs at
depths of 20 to 25 feet. Sand with gravel and occasional cobbles occur below 25 feet. This unit is
believed to be the pre-dam alluvium and was encountered at or near the anticipated depths based
on the 1921 topographic contours.

2.2.2 Carmel River Arm of Reservoir

Further downstream from the upper reaches of the Carmel River arm, at a distance of about
3,100 feet upstream from the dam (approximately the location of TP-12, Figure 2-3), sandy
gravel and gravelly sand exist to a depth of about 12 to 16.5 feet. Below this depth, sandy silt and
silty sand occur with thin interbeds of organic soils to a depth of 38 feet. Pre-dam alluvium of
silty sand and silt occur beneath these materials and extend to 40 to 44 feet. Thin organic rich silt
layers are interbedded with the silty sand from about 33 to 44 feet.

From about 1,700 feet (near boring B-5) to 300 feet (near boring B-12) upstream of the dam, the
subsurface materials typically consist of sand, silty sand, and sandy silt with thin interbeds of
organic rich silt throughout. The pre-dam alluvium occurs at depths ranging from about 44 to 68
feet below the ground surface. The thickness of the pre-dam alluvium is not known at this reach,
but it is assumed, based on the 1921 topographic contours, that the bedrock is below 65 feet.
“Significant pressurized gas pockets/vigorous bubbling” were encountered in some borings (B-9,
10, 11, and 12) in the area near to the dam. The gas pockets “blew materials out of top of augers
at least 30 feet into air,” as described in the log of boring B-11 (Kleinfelder, 2002). Because of
these gas pockets, construction activities in this area need to be performed with necessary
precautions to prevent injury to workers or damage to equipment.

2.2.3 San Clemente Creek

On the San Clemente Creek arm of the reservoir, Kleinfelder (2002) drilled five borings (B-13
through B-17, Figure 2-3) which are located from about 700 feet (B-13) to about 1,500 feet
(B-17) upstream from the dam. No geotechnical exploration has been done downstream of
boring B-13. One boring was also recently drilled by MWH (2007) located about 700 feet
upstream of boring B-17, or about 150 feet downstream of the proposed diversion channel.

Based on the five borings (B-13 through B-17), it was found that the subsurface materials above
the pre-dam alluvium vary from 31 feet (B-17) to 45 feet (B-13) in thickness. This alluvium

' While TP-8 is mentioned in the Kleinfelder (2002) report, neither its location nor the log of test pit was found in
the report.
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consists of sand, silty sand, and sandy silt, with minor gravels. Thin interbeds of organic rich silt
occur throughout, although with less frequency than along the Carmel River arm of the reservoir.
The pre-dam alluvium consists of gravelly sand with occasional cobbles (Kleinfelder, 2002). The
total thickness of soil deposit further upstream from the Kleinfelder borings tapers to 17.5 feet at
BH-5 with an estimated pre-dam soil deposit thickness of 2.5 feet (MWH, 2007). It is expected
that the sediments that have not been explored between the MWH and Kleinfelder borings will
be of similar composition and have a thickness between 18 to 31 feet. In general, sediment
thickness decreases in the upstream direction.

The subsurface materials above the pre-dam alluvium for the area downstream of boring B-13
are expected to be relatively deep, except for soils close to the dam in the remnant reservoir pool.

2.2.4 Slope and River Bank Stability of the Reconstructed San Clemente Creek

After the reservoir sediments in the San Clemente Creek portion of the reservoir are removed,
the pre-dam (i.e. 1921) alluvial deposits in the river channel and floodplain through the historic
reservoir inundation zone would be exposed. A three-stage channel would be provided through
selective contouring along San Clemente Creek (See details in Section 5.3). The broad valley
containing the reconstructed stream channel would generally follow the pre-dam contours. The
bankfull and thalweg channels would be reconstructed by limited grading of the existing alluvial
deposits.

The slopes and river banks at the San Clemente Creek will be evaluated for their stability under
earthquake and high flood conditions once they are exposed to the pre-dam surface. Although the
slopes and river banks are expected to be stable in general as they were developed during the
process of the river channel evolution, steep, thick slopes and areas will be evaluated in
particular to prevent any potential landslide of large volume, as large volume of landslide will
pose a major risk to the project site by intercepting the river channel. Necessary mitigation
measures, such as grading/buttressing, may be performed on potentially unstable slopes of
relatively large impact to the river. In addition, stabilization of the exposed land and slopes
would also be accelerated by planting the area with native upland vegetation.

MWH (2007) has conducted a qualitative stability assessment of the San Clemente Creek
drainage, located between the proposed diversion channel and the San Clemente Dam. The
purpose of this qualitative analysis was to provide a preliminary evaluation of the effects that
additional water flow through the drainage resulting from the diversion of the Carmel River
might have on the stability of the adjacent slopes. The analysis was conducted to address specific
concerns regarding erosion or undercutting of sediment, original alluvium (pre-dam soil
deposits), and destabilization of rock faces that could potentially result in substantial blockage
and rerouting of the combined stream, significant turbid water releases, or both. The qualitative
slope stability assessment took into consideration the proposed stream channel and channel
gradient, steepness of adjacent slopes, geologic conditions, and proposed grading operations
within the combined flow reach. As part of this assessment, MWH utilized data collected from a
geological reconnaissance of the combined flow reach available published data to assign impact
risk levels. The combined flow reach was divided into 10 areas based on similar properties
associated with slope stability and erosion. Each of the areas where then qualitatively evaluated
based on the categories of stream orientation and gradient, slope steepness, geologic conditions,
and proposed channel regrading. Each category was assigned a value with an associated risk
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level 1 for low risk, 2 for moderate risk, and 3 for high risk. The risk values were then summed
to provide a total risk level. The results of the qualitative stability assessment are presented in
Appendix A.

2.2.5 Stream Diversion, Reservoir Drawdown, and Construction Dewatering

The construction of the project would involve stream diversion, reservoir drawdown, and
construction dewatering at various stages of construction and seasons. Both the Carmel River
and the San Clemente Creek would be diverted around the active areas of excavation using
pipelines. Stream flows would be passed downstream to maintain the flow and habitat in the
Carmel River during construction. The reservoir level would be draw down and sediments would
be drained before excavation and relocation.

Stream Diversion: The diversion facility is currently envisioned to consist of interlocking sheet
pile cofferdams that cut off river flow upstream of the construction area. Temporary bypass
pipelines would be connected to the sheet pile cofferdams to divert flow through the construction
site to a point downstream of the dam, consisting of approximately 18- to 36-inch diameter PVC
pipes. Exact locations of these facilities will be determined as the design criteria are
progressively defined. The facilities may also need to be relocated and reinstalled as construction
progresses. In general, the diversion on the Carmel River would be located upstream of the
diversion channel inlet, and the diversion of the San Clemente Creek reservoir branch would be
placed upstream of the diversion channel outlet during each construction season. The diversion
piping would follow along the reservoir banks.

Since a permanent diversion pipeline would be required for the river water intake system, it
might possible to make use of this permanent pipeline as temporary pipeline to divert stream
flow during construction. Thus, it is envisioned that at least two diversion pipelines would be
required, one for San Clemente Creek and one for Carmel River. The pipeline for Carmel may be
placed under the diversion dike and relocated San Clemente Creek sediments to minimize
disturbance. The temporary pipeline for San Clemente Creek can be secured hanging on the
valley walls using rockbolts and soil nails. The feasibility of using one of the two pipelines as
both temporary and permanent pipeline would need further study.

Reservoir Drawdown: Within the reservoir area, the reservoir level would be drawn down and
the sediment deposits would be pre-drained to keep the active excavation area as dewatered and
drained as possible to facilitate earthmoving. Currently, the sediment behind the dam is
estimated at El. 515, which is about the same level as the upper intake gate. The middle and
lower intake gates are located at El. 495 and El. 470, respectively; and are currently blocked due
to the buildup of sediment.

Construction Dewatering: Reservoir dewatering could be achieved by installing a sheet pile
barrier around the intakes, as shown in Figure 2-4. Excavation/removal of the sediment between
the sheet pile barrier and the dam intake (downstream sediment), and upstream of the sheet pile
barrier (upstream sediment) would be performed in stages. The downstream sediment would be
excavated to a certain depth of 10 to 15 feet to form a sump, and water in the sump would be
pumped out after soil particles of relatively large sizes (larger than medium sand) have settled.
Then, the upstream sediment would be excavated to the same depth. This would be followed by
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excavation of downstream sediment to another 15 feet and subsequent dewatering, and
excavation of upstream sediment to the same depth. The process will repeat until the upstream
and downstream sediment is excavated to bedrock (thus to expose the entire dam), and the
upstream sediment is excavated to the design grade (Figure 2-4). During the entire process,
dewatering can be accomplished by pumping, or releasing water through the intake gates if the
intake gates can be opened after exposure. A number of dewatering methods such as wellpoints,
suction wells, or deep wells may be considered to supplement the sump dewatering process in
order to mitigate for “quick” soil conditions.

Dewatering could be supplemented by installation of several deep wells into the San Clemente
Creek sediments, where groundwater levels are high, and water can be pumped from the wells.
In addition, the dewatering for the sediments in the reservoir of Carmel River arm and San
Clemente Creek arm could be expedited by excavating temporary trenches along the length of
reservoir to channel subsurface water to the dam dewatering area, although the geotechnical
characterization of these sediments suggests this may not be advisable (Appendix A)'. Drainage
trenches would be constructed by backhoe excavation along the upstream-downstream centerline
of the sediments. Cross-section for a typical trench is shown in Figure 2-4. Sediment would be
excavated for the portion where the water table is sufficiently lowered and the material is
sufficiently drained. Water could also be released from the intake gates as they become exposed
from the sediments. It is also possible to combine the use of sheet pile barriers and well pumps to
speed up the dewatering/drainage process and excavation.

Design of a dewatering system will depend on a number of factors including rate of construction,
use of shoring, and type of dewatering system. It is recommended that the dewatering system
design be the contractor’s responsibility, as they will have control of construction means and
methods. This will allow the contractor to provide a dewatering system that is compatible with
the contractor’s selected construction and shoring methods.

A filtration system or desilting basin would likely be constructed at the dewatering discharge
point, or down stream of the dam, to reduce water turbidity prior to discharge into the
downstream river. The existing plunge pool may be utilized as such a desilting basin, or the basin
could be constructed immediately downstream of the plunge pool, where two cofferdams would
be constructed in the immediate downstream channel to create a basin. The filtration system
and/or desilting basin would be used primarily to remove soil particles of relatively small sizes
(such as fine sand, silt, and clay); however, the required size/capacity of the filtration
system/desilting basin and the estimated time to clear turbidity would depend on the construction
dewatering method and system configuration. This will be studied in detail in the next phase of
design.

! Although trench dewatering is not currently advisable, future analyses and studies may indicate potential feasibility
of this dewatering option. Also, dewatering design will ultimately be the contractor’s responsibility. Therefore, it
is suggested that no dewatering alternative is rejected until it is designed by the contractor and reviewed by the
engineer.
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3.0 CIVIL DESIGN

This section addresses the civil and structural aspects of the relevant design components of the
project. Section 3.1 discusses civil design considerations and Section 3.2 summarizes existing
conditions of the pertinent equipment and facilities.

3.1 Civil Design Criteria

This section presents a discussion of planned demolition of the dam, spillway, and outlet
structure; the plunge pool and cofferdams; the valve house, fish ladder, and fishery habitat; the
Diversion Grade Control Sill; and the Ranney Intake.

3.1.1 Demolition of the Dam, Spillway, and Outlet Structure
The following lists the design criteria for the demolition of San Clemente Dam, spillway, and
outlet structure:

e Dam to be fully demolished to allow passage of diverted Carmel River
¢ Demolition to be conducted in a safe manner and minimizing environmental impacts
e Rubble from dam demolition should be re-usable for erosion control on site

At the conclusion of the sediment removal process, the dam would be demolished by controlled
blasting using explosives. This involves the demolition and reuse of about 7,000 to 8,000 cubic
yards of concrete on the site. Demolition will also include the spillway, outlet structure,
diversion structure, gates, pipes, and appurtenances. A truck-mounted crane may be used to drill
holes in the downstream face of the dam, load the explosives, and lift out the concrete debris.
The crane would be located downstream of the dam in the drained plunge pool to provide
adequate access to the entire footprint of the dam, and would be moved downstream during each
blast. Steel from dam appurtenances and within demolished concrete would be segregated for
transport off site to waste and recycling facilities. The remaining concrete debris would be
further broken into pieces of manageable size that would be loaded and transported by off-
highway trucks to the base of the stabilized slope and the sediment disposal pile for use in
erosion control.

3.1.2 Plunge Pool and Cofferdams
The following lists the design criteria for the plunge pool and temporary cofferdams downstream
of San Clemente Dam during CRRDR project construction:

e Plunge pool must be dewatered for dam demolition activities
e Prior to plunge pool dewatering, fish rescue must occur.
e Cofferdams will be constructed and sized to contain discharge from plunge pool and

reservoir dewatering, allowing for settling of turbid water and preventing backflow to the
dam from the Carmel River
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e After construction, plunge pool bathymetry should be contoured to match the restored
channel upstream and should not impede fish passage.

The approximate cofferdam geometry is listed below; however, it is expected that the cofferdam
will be a contractor-designed temporary structure (subject to engineer review and approval):

e Height 10 feet
e Crest width 10 feet
e Type Compacted earth fill
e Slopes 1V:2H

The plunge pool would be completely drained prior to dam demolition to allow access for
demolition operations. To keep the plunge pool staging area dry, two cofferdams would be
installed. One cofferdam would be located downstream of the plunge pool to prevent backflow
from the Carmel River. The second would be located about 100 feet upstream of the first
cofferdam to create a settling basin between the cofferdams. This basin would hold any leakage
from the upstream cofferdam, and be used to allow settling or filtration of turbid water that is
pumped from the upstream reservoir before it is released downstream. After construction is
completed, the solids accumulated in the settling basin would be excavated and brought to the
sediment disposal site when the cofferdams are removed.

3.1.3 Valve House, Fish Ladder, and On-site Structures
The following lists the design criteria for the demolition of San Clemente Dam, spillway, and
outlet structure:

e Demolition to be conducted in a safe manner and minimizing environmental impacts

e Rubble from fish ladder demolition should be made re-usable for erosion control on site,
where possible

The existing valve house on the right abutment and fish ladder on the left abutment of the dam
would be demolished and removed. The instrument hut near the left abutment would also be
removed. The dam tender dwelling above the left abutment would be preserved and possibly
converted to other uses.

3.1.4 Diversion Grade Control Sill

The civil design criteria for the diversion control sill included providing grade control of the
sediments retained in the Carmel River upstream of the diversion channel. However, the grade
control sill will potentially provide a fish barrier due to possible headcutting of the diversion
channel invert and thus may be eliminated in future project design refinements if it is determined
that the rock invert of the diversion channel will withstand design flows without excessive
headcutting. PWA’s preliminary design evaluation (Appendix B) does not include a grade
control sill, using only the bedrock in the diversion channel to control the river grade upstream.
The grade control sill design criteria and summary description are provided below.

The diversion sill would be a new structure located immediately upstream of the proposed

diversion channel (Figure 2-3) and would be used to regulate passage of upstream sediments.
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The geometry, dimension, and size of the diversion sill will be based on results of hydraulic
analyses and channel design. The design criteria for the sill will be to found the sill on bedrock,
anchor with rock dowels, and construct with high strength reinforced concrete designed to resist
scouring.

The diversion sill will be designed and constructed with the following material properties and
parameters:

e Concrete strength: 90-day unconfined compressive strength at 5,000 psi or above

e Reinforcement: ASTM Grade 60 steel (60,000 psi minimum yield strength)

e Rock strength: 10,000 psi unconfined compressive strength

e Rock dowel: ASTM Grade 60 steel rods grouted into rock

3.1.5 River Water Intake System (Ranney Intake)

The following lists the design criteria for the Ranney Intake to be installed for Cal-Am’s
replacement water diversion after demolition of San Clemente Dam:

e Diversion point must maintain hydraulic head of El. 525

e Intake system must divert water into Cal-Am’s existing diversion pipeline downstream of
San Clemente Dam

e Intake system must be capable of diverting river water at a flow rate sufficient to deliver Cal-
Am’s annual water right

e Intake system must adhere to various agency criteria for seasonally adjusted maximum
diversion rates

e A temporary diversion system must be installed to maintain Cal-Am’s ability to divert water
during CRRDR project construction

A preliminary layout and cross-section of the intake pipes and well are shown in Figure 3-1. The
basic considerations for sizing the well and planning for the intake pipes include the following:

e Maximum anticipated rate of diversion will be 16 cfs.

e Concrete caisson will be designed to withstand lateral earth pressure.

e Concrete caisson will be designed to have minimal long term settlement.

e Intake pipes will be stainless steel.

e Sands, gravels, cobbles, and/or geotextile will be provided to screen flow as it enters the

intake pipes to minimize the entrance velocity of groundwater, thus reducing the frequency
of required maintenance.
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e The screening materials of the intake pipes will be designed based on granulated filter criteria
or geotextile filter criteria defined in detailed design.

The river water intake system will be installed to maintain Cal-Am’s ability to divert from the
Carmel River. It will be similar to a Ranney Intake system, consisting of a network of 12-inch
diameter stainless-steel perforated pipes embedded in the gravels and cobbles that line the river
bottom. The intake pipes will discharge to a common well (Ranney well) on the riverbank and
then to the extended conveyance pipeline. The Ranney well would comprise a central concrete
caisson, excavated to a target depth at which the perforated pipes and screens project laterally
outward underneath the river bank. Infiltration and flow to the well and to the conveyance
pipeline will be induced by gravity.

Based on the longitudinal profile of the Carmel River developed by MEI (2003), the screened
river water intake system will be constructed and maintained approximately 3,500 feet upstream
of the dam, or about 400 feet upstream of the diversion channel, in order to maintain hydraulic
head at the point of diversion at El. 525. The exact location of the intake will be determined
during detailed design. The existing 30-inch-diameter steel conveyance pipeline will be extended
from its current end at the dam site to the location of the new intake. The Ranney Intake will be
constructed early in the construction sequence and connected to a separate, temporary diversion
pipeline connected to Cal-Am’s water conveyance pipeline at the dam, serving to maintain Cal-
Am’s ability to divert water from the Carmel River during the years of construction. The
permanent diversion pipeline that extends Cal-Am’s existing water conveyance pipeline will be
constructed in conjunction with land restoration activities.

3.1.6 Notching Old Carmel River Dam
The design criteria for OCRD are summarized below:

e OCRD must be notched to provide fish passage

e The OCRD bridge must be preserved or update to provide access to the left abutment
buildings

e Construction activities in the river channel for notching must comply with strict
environmental constraints on impacts to water quality and fish habitat

e The remaining OCRD structure must remain stable after notching

Studies must be conducted to determine the optimal location and size of the notch and impacts to
the river flows, local geomorphology, OCRD stability, and OCRD bridge stability. The
preliminary concept is to construct a approximately 19-feet wide by 9-feet deep notch near the
right abutment of the dam..

3.2 Existing Conditions

This section presents information and design features of existing facilities of the San Clemente
Dam and Reservoir, spillway, outlet structure, valve house, plunge pool, fish ladder and fishery
habitat, and the Carmel Valley Filter Plant (CVFP).
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3.2.1 San Clemente Dam and Reservoir

San Clemente Dam is a concrete thin arch dam with a maximum structural height of 106 feet and
a crest length of 300 feet. The base of the dam has a thickness of approximately 20 feet and crest
width of 8 feet. The reservoir serves as a point of diversion of water to serve the Monterey
Peninsula and is operated to facilitate fish passage. A major portion of the Monterey water
distribution system relies upon the pressure head supplied by diversion from the reservoir, and
many of the appurtenant system components (pumps, feed systems, etc.) were designed and
installed accordingly.

The original design storage capacity of the reservoir was 1,425 ac-ft at the spillway crest and
2,260 ac-ft at the top of the gates with the spillway gates in place. However, siltation has reduced
the storage capacity of the reservoir to less than 130 ac-ft at the spillway crest based on results of
a recent survey conducted by Cal-Am.

3.2.2 Spillway

The San Clemente Dam crest is at El. 537. The spillway is an overflow weir structure that
discharges over the center of the dam with a crest at El. 525. The spillway capacity is currently
20,000 cfs, which is insufficient for passing the updated PMF flow of 81,200 cfs.

3.2.3 Outlet Structure

The outlet structure consists of a concrete outlet tower attached on the upstream face of the dam
with three intake gates at El. 515, 495, and 470. The two lower gates are inoperable due to
buildup of sediment. The upper gate has been fitted with a standpipe at El. 522 to extend the
intake above the current sediment level of about 515 feet surrounding the outlet tower.

3.2.4 Valve House

A valve house is located at the downstream toe of the dam on the right abutment (looking
downstream). The valve house contains a diversion structure that directs water to a conveyance
pipe for treatment at the CVFP and to a low-level discharge pipe to the river. The eastern-most
spillway bay (on the right side of the spillway looking downstream) is permanently closed to
prevent damage to the valve house and appurtenant structures at the toe of the dam during
spilling. Two additional sluice pipes extend through the dam at approximately El. 454, but the
intakes to these pipes have been buried by sediment and are not operational.

3.2.5 Plunge Pool

A plunge pool fills the bottom of the canyon immediately downstream of the dam at the impact
point of spillway discharge. The base elevation of the plunge pool is approximately El. 455 and
normal tailwater is at about El. 464.

3.2.6 Fish Ladder and Fishery Habitat

The fish ladder is located on the west side of the dam (left abutment) approximately 68 feet high,
and provides passage for migrating steelhead between the plunge pool at the downstream base of
the dam and additional spawning habitat on the Carmel River and San Clemente Creek upstream
of the reservoir.
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3.2.7 Carmel Valley Filter Plant
The CVFP is a surface water direct filtration and treatment facility, owned and operated by
Cal-Am, and is located approximately two miles downstream from the San Clemente Dam on the
east bank of the Carmel River. A diversion structure and 24-inch diameter diversion pipe parallel
to the Carmel River delivers water from the reservoir to the CVFP. No alterations to the CVFP
are proposed as part of this project.
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4.0 HYDRAULIC/HYDROLOGIC DESIGN

This section addresses the hydraulic and hydrologic aspects of the San Clemente Dam and
reservoir area. Section 4.1 presents the proposed modification to the Carmel River and San
Clemente Creek and Section 4.2 discusses stabilization of the sediment, during and after project
construction. Section 4.3 presents a discussion of relocated water diversion. Section 4.4
outlines plans for a temporary bypass pipeline and Section 4.5 presents the proposed
modification to that channel.

4.1 Proposed River Channel

This section presents a discussion of the proposed re-routed Carmel River channel that bypasses
approximately 3,000 feet of the existing river (from San Clemente Dam, upstream to the point of
diversion). Included in the discussion are design criteria and conceptual design summaries for
the proposed river channel geomorphology, sediment transport, fish passage, and hydraulic
performance requirements for the permanent and temporary diversions. In general, the design
criteria for the proposed channel, temporary diversion, and permanent diversion include the
following:

e The proposed channel should bypass peak flood flows' through the diversion channel and
restored section of the San Clemente Creek without major damage (e.g., slope failure or large
turbid water release) to any diversion structure, including the diversion dike, diversion
channel slopes, restored San Clemente Creek side slopes, and stabilized sediment slope.

e The channel configuration should not inhibit fish passage.

e The channel should be geomorphologically stable and not significantly change the flooding
characteristics in the downstream Carmel River.

e The temporary river diversion should provide protection of the construction area and allow
for a dewatered Carmel River and San Clemente Creek channel.

e The permanent diversion should maintain Cal-Am’s ability to divert water from the Carmel
River.

A summary of average hydraulic conditions through the reconstructed reach of San Clemente
Creek and in the diversion channel, which will be used as a basis for evaluating project features
and are developed from the preliminary project design by MEI, is provided in Table 4-1.

" The preliminary channel design (MEI, 2005b) shows that the project concept will pass flows up to the PMF.
However, designing specific project features to withstand PMF flows will likely be excessively conservative and
costly. Also, specific hydraulic criteria such as designing features to withstand 100-year flows will not be used.
Rather, a full range of floods will be used in formulation an evaluation of project features, including evaluation
and selection of alternatives that reasonably maximize expected net benefits. This procedure will be consistent
with the state of the art for evaluation and risk analysis for flood damage reduction as outlined by USACE
(USACE, 2006).
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Table 4-1: Summary of Average Hydraulic Parameters in the Reconstructed Reach of
San Clemente Creek and Diversion Channel

Reconstructed Reach of

Dlsc:targe San Clemente Creek Diversion Channel
Flow Existing Main Hydraulic Top \ Energ¥ Main Hydraul1ic Top , Energ¥
Dam Channel1 Depth* Width Grade Channel1 Depth Width Grade
f Velocity (feet) (feet) (feet/foot) Velocity (feet) (feet) (feet/foot)
(cfs) (feetls) (feetls)
Median Flow 15 3.8 - 12.8 0.0488 3.7 0.3 124 0.0270
2-year Peak 2,250 11.1 2.2 97.5 0.0248 9.9 1.6 149.2 0.0234
100-year Peak 22,700 21.8 8.3 143.5 0.0221 16.4 7.2 194.5 0.0103
PMF 81,200 22.0 22.2 206.8 0.0087 15.7 23.7 232.9 0.0016
Note:
' Includes sections with supercritical flow.
Key:
cfs — cubic feet/s — feet per second ft — feet

PWA recently developed two revised alternatives for the proposed river channel by MEI (MEI,
2005), which are presented in detail in Appendix B. The revised alternatives include step pools,
coarse material supply to step pools, boulder placement, and a flatter gradient in the proposed
river channel, and are intended to achieve geomorphic stability faster. PWA’s design criteria are
summarized in the following subsections. The following subsections also summarize details of
MET’s previous analysis, which is used as the basis for the overall proposed channel design.

4.1.1 Proposed River Channel Geomorphology and Sediment Transport Criteria and
Design Summary

The design criteria and objectives for the proposed river channel geomorphology include the

following':

e Construct a channel that is geomorphically-appropriate to the setting and that minimizes the
risk of a failure that is not self-repairing.

e Boulders used in step-pool construction should be sized to remain in place for as long as
feasible without producing step sizes that endanger fish passage.

e The diversion reach should access a reasonably large supply of 6- to 24-inch cobbles and
boulders that can be mobilized by flows in the 2- to 5-year recurrence interval.

Based on the preliminary design (MEIL, 2005b), the inlet to the proposed diversion channel and
dike for the CRRDR project will be located about 3,000 feet upstream from the existing dam in
the Carmel River branch, and the outlet will be located about 2,200 feet upstream from the San
Clemente Dam in the San Clemente Creek branch (Figure 4-1). The gradient of the pre-dam
valley bottom in the San Clemente Creek branch in this portion of the reach where the
reconstructed Carmel River channel will be located was about 2.5 percent, based on the 1921
mapping, and the width of the pre-dam valley bottom was in the range of 80 to 100 feet (Figures
4-2 and 4-3). At the time the dam was constructed, this portion of the reach most likely consisted
of a low-flow channel that was bounded by a low floodplain surface that extended to the valley
walls. Upstream from the diversion channel in San Clemente Creek, the material that will remain

! These criterions are defined in recent studies by PWA (Appendix B), which provides additional detail to the
proposed channel design.
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in place, through the transition from the natural channel to the reconstructed channel, is mostly a
mix of coarse sand, gravel, and cobbles.

4.1.1.1 San Clemente Creek Reach

The design criteria and objectives for the proposed river channel geomorphology in the San
Clemente Creek reach include the following:

e Use the existing channel dimensions in the upper Carmel River reach as a starting point and
allow the channel to adjust through erosion and deposition of the gravel and sand.

e Provide step-pools and boulders that allow for fish passage, habitat, and resting areas.

Based on the preliminary design (MEI, 2005), a two-stage channel was used for the preliminary
design cross-section for the reconstructed reach in the San Clemente Creek branch downstream
from the diversion channel (Figure 4-3). The low-flow portion of the channel was sized to
maintain reasonable depths and velocities over a range of flows up to about 200 cfs, which
corresponds to about the 10 percent exceedence flow on the mean daily flow-duration curve. The
high-flow channel was designed to convey the 2-year flood peak of 2,250 cfs while maintaining
width-depth ratios between 30 and 40, consistent with observed bankfull width-depth ratios in
natural, gravel-bed streams (Parker, 1979; Andrews, 1984). The resulting low-flow channel that
was used to model this alternative has a trapezoidal shape, with a top width of 24 feet and depth
of 2 feet. The high-flow channel has a top width of about 80 feet, with total thalweg depth of 4.1
feet (Figure 4-3).

4.1.1.2 Diversion Channel

The design criteria and objectives for the proposed river channel geomorphology in the diversion
channel include the following:

e Use the existing channel dimensions in the upper Carmel River reach as a starting point and
allowing the channel to adjust through erosion and deposition of the gravel and sand.

e Provide step-pools and boulders that allow for fish passage, habitat, and resting areas.

Based on the preliminary design (MEI, 2005), a two-stage channel with dimensions that are
similar to those in the downstream San Clemente Creek reach was also assumed for the
approximately 450-foot long diversion channel that will be cut through the ridgeline between the
Carmel River and San Clemente Creek (Figure 4-4). The longitudinal gradient of this channel,
established by matching the invert at the downstream end with the elevation of the pre-dam
valley bottom in San Clemente Creek and setting the invert at the upstream end at the thalweg of
the existing channel on the sediment deposits in the Carmel River branch, is about 2.9 percent
(Figure 4-2). The diversion channel was initially assumed to have a uniform, 150-foot bottom
width throughout its length. Comparison of the modeled water-surface elevations in the Carmel
River, upstream from the diversion under existing and design conditions indicated that the
uniform, 150-foot bottom width would create significant upstream backwater that would induce
sediment deposition in the upstream river at flows greater than about the 2-year event. After
several iterations with the modeled configuration, it was determined that transitioning the bottom
width from 150 feet at the downstream end to 215 feet at the upstream end eliminated the
backwater effect.
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4.1.1.3 Diversion Grade Control Sill

The design criteria and objective for the proposed river channel geomorphology for the diversion
control sill included providing grade control of the sediments retained in the Carmel River
upstream of the diversion channel. However, the grade control sill will potentially provide a fish
barrier due to possible headcutting of the diversion channel invert and thus may be eliminated in
future project design refinements if it is determined that the rock invert of the diversion channel
will withstand design flows without excessive headcutting. PWA’s preliminary design
evaluation (Appendix B) does not include a grade control sill, using only the bedrock in the
diversion channel to control the river grade upstream. MEI’s use of the grade control sill in
channel morphology evaluation is summarized below.

The inlet to the proposed diversion channel and dike for the CRRDR project will be located
about 3,000 feet upstream from the existing dam in the Carmel River branch (Figure 4-1). The
modeled cross-section at the diversion channel inlet has a compound, trapezoidal shape, with the
invert at the same elevation as the thalweg of the Carmel River at the point of diversion at El.
528.7 (profile on Figure 4-2 and cross-section on Figure 4-5). The low-flow portion of the
cross-section has a 1-foot deep, v-shaped bottom that slopes upward from the invert at 10H:1V;
thus, the effective bottom-width is 20 feet. The banks of the low flow channel have 2H:1V side
slopes and height of 2.1 feet, creating a total top width of 24 feet and total thalweg depth of 4.1
feet. The total width of the channel between the top of the cut on either side of the channel is 215
feet; thus, the left and right overbanks are 68.3 feet wide.

With the invert set at this elevation, about 510 ac-ft of the estimated 1,320 ac-ft of sediment in
the Carmel River arm of the reservoir would be located in the Carmel River branch upstream
from the point of diversion. The existing gradient of the Carmel River in the approximately
0.8-mile reach between the diversion and the upstream extent of the sediment deposits is about
0.5 percent, and the surface of the reservoir deposits at the time of the reservoir sediment
characterization study (Kleinfelder, 2002) consisted of a mixture of coarse sand, gravel, and
cobble, with the percentage of gravel and cobbles increasing in the upstream direction
(Figure 4-6). The MEI HEC-6T model results using the sill (MEI, 2005b) indicate that an
additional 97 ac-ft (1978 start-date) to 117 ac-ft (1985 start-date) of sediment would be stored in
this portion of the reach over the 41-year simulation period. This represents 16 to 19 percent of
the estimated 674 ac-ft of sediment delivered to the head of the reservoir over this period, and
would result in an average increase in bed elevation through the reach of approximately 2.2 feet.

4.1.1.4 Hydraulic Routing

The objectives of the hydraulic routing and evaluation of the river channel will evaluate the
following:

e River morphology
e Passage of peak flows

e Impacts to project features at various levels of peak flows
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e Unsteady or continuous hydraulic modeling to assess fish passage conditions, where passage
flow was between 40 and 800 cfs and the channel velocity was below 3 fps in pools or 6 fps
in crests or riffles.

As described in Appendix B, over-inferring conclusions from the one-dimensional HEC-RAS
hydraulic analysis should be avoided. The analysis should overlay quantitative data on
qualitative understanding of the system to synthesize a final conclusion about proposed
alternatives.

Based on modeled water-surface elevations in the reconstructed reach of San Clemente Creek
(MEI, 2005), the selected channel geometry will convey flows up to and including the PMF peak
discharge of 81,200 cfs without overtopping the relatively low saddle in the ridge that separates
the San Clemente Creek and Carmel River branches of the reservoir, about 1,400 feet upstream
from the existing dam (Figure 4-7). The analysis also indicates that hydraulic jumps will form at
discharges greater than the 2-year event at locations where the valley constricts the flow, causing
a localized increase in the energy slope. It may be possible to eliminate some of these jumps at
moderate flows in the 2- to 50-year range by adjusting the channel configuration and profile as
the channel design is developed. At higher flows, the valley configuration controls the jumps,
and it will likely not be possible to eliminate them. The detailed design will also consider super
elevation of the water surface around the relatively sharp bend upstream from the diversion
channel inlet.

PWA (Appendix B) adapted MEI’s existing HEC-RAS model for use in their channel
alternatives analysis by updating the model’s geometry to reflect their alternatives and by
changing the model’s boundaries to include unsteady flow conditions to evaluate fish passage
criteria. The analysis showed that fish passage criteria were met for the step-pool design in both
alternatives evaluated.

4.1.1.5 Sediment Transport
The sediment transport criteria for the proposed river channel are defined below:

e The channel should not allow for changed sediment transport conditions that would
significantly change the flood plain downstream.

e Newly exposed or mobilized sediments should not adversely affect the quality of the river
habitat in the Carmel River.

Based on the preliminary design (MEI, 2005b), sediment-transport modeling of the proposed
project was carried out to evaluate the effects of the CRRDR project on sediment transport
through the reservoir and subsequent effects in the downstream Carmel River. The initial
sediment-transport modeling of the CRRDR project (MEIL, 2005b) assumed that all of the
sediment deposits in the reconstructed reach of San Clemente Creek would be excavated prior to
removal of the dam. This model was developed by adjusting the existing conditions model to
include the channel geometry of the reconstructed reach of San Clemente Creek and the
diversion channel that was developed for the hydraulic model. It is impractical to remove all of
the existing deposits from the valley bottom in the reconstructed reach of San Clemente Creek.
As a result, the original model was revised to account for residual sediment by including a 1-foot
deep bed sediment reservoir in this portion of the reach (MEI, 2006). The gradation of the deep
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bed sediment reservoir in both the reconstructed reach of San Clemente Creek and in the Carmel
River, upstream from the diversion channel, was based on information from the reservoir
sediment investigation (Kleinfelder, 2002; MEI, 2003; MEI, 2006) (Figures 4-6 and 4-8).
Consistent with the existing conditions model runs, two 41-year simulations were executed with
initially wet and dry periods.

Model results indicate that the total load passing the location of the existing dam will be 12
percent (dry start condition) to 14 percent (wet start condition) higher than under existing
conditions, with most of the increase occurring in the gravel and cobble size-ranges. The results
also indicate that the reach at the head of the reservoir upstream from the diversion channel will
continue to be aggradational, with approximately 97 ac-ft (wet start condition) to 117 ac-ft (dry
start condition) of sediment being stored over the 41-year simulation period. The impacts to the
downstream river for the CRRDR project will be similar to those for existing conditions. The
total volume of sediment stored in the downstream river is relatively small, representing an
increase of about 10 percent over existing conditions, with most of this storage occurring in
localized low energy zones and in the overbanks under flood conditions. The impact of the
increased sediment storage on flood potential is also relatively small, with average changes in a
100-year water-surface elevation of 0.1 to 0.2 feet in the portion of the reach upstream from
Rosie’s Bridge (river mile [RM] 14.8), and less than 0.1 feet downstream from that point.

Specific locations where the CRRDR project results in a significant increase in flooding over
baseline conditions include the following:

1. The reach upstream from Rancho San Carlos Road (increase of about 2.5 feet for the wet
start condition)

2. Midway between Quail Lodge Bridge and Schulte Road (increase of about 0.6 feet for
both wet and dry start conditions)

3. Three locations in the vicinity of Stonepine Bridge (increase of between 0.5 and 0.7 feet
for the wet start condition)

4. Upstream from the Sleepy Hollow Filter Plant (increase of 0.7 feet for the wet start
condition)

5. Near Old San Clemente Dam (increase of about 0.7 feet for both wet and dry start
conditions)

In addition to MEI’s sediment transport analysis, PWA performed an entrainment analysis to
ensure that cobbles and boulders that are already deposited on the upper Carmel River reach can
be transported to the diversion reach and beyond during 2-year flows. The entrainment analysis
showed that placement of gravels and use of GeoTubes may be necessary to provide adequate
filling of the step-pools in the first years after construction. PWA also conducted a rock sizing
analysis and determined rock sizes that would remain in place during a 100-year flow and PMF
(Appendix B).
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4.1.2 Fish Passage Hydraulic Criteria and Performance Objectives
The basic hydraulic performance criteria for fish passage (per PWA, Appendix B) for the
proposed channel include the following:

Maximum velocity for a distance of greater than 300 feet is 2-3 fps

Steelhead velocity criteria based on Oregon Department of Fish and Wildlife, Washington
Department of Fish and Wildlife, California Department of Fish and Game, and National
Marine Fisheries Service guidelines for culvert passage

Reach Length less than 60 feet, velocity maximum 6 fps

Reach Length 60 to 100 feet, velocity maximum 5 fps

Reach Length 100 to 200 feet, velocity maximum 4 fps

Reach Length 200 to 300 feet, velocity maximum 3 fps

Minimum depth 1 foot

Maximum hydraulic drop 1 foot

Additional performance objectives and criteria include the following:

Velocity and depth criteria cited above assume that there will be resting pools (i.e. criteria
developed for short reaches should not be applied over the entire project length). Pools
should be created approximately every 200 feet. Pools should have sufficient space protected
from the fastest velocity zones that fish can rest even during flows at approximately the 2-5
year recurrence interval.

Step heights should be minimized and should not exceed 1 foot where possible. Ideally, step
heights should be kept below 6 inches.

Pools should be at least 2 feet deep below jumps, or 1.5 times the jump height, whichever is
larger. Pools should be at least 6 ft long unencumbered by hydraulic transitions (e.g. nappes
from upstream steps.)

Channels should have a compound cross-section so that at high flows there will be shallow
zones and off-channel refugia.

4.2 Stabilized Sediment

The hydraulic design criteria for the stabilized sediments and slope are defined below:

The relocated San Clemente Creek sediments and stabilized sediment slope should withstand
storm surface water runoff from tributaries without significant erosion and damage to the
slopes and release of sediment into the Carmel River channel.
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e The stabilized sediment slope should withstand erosive forces from peak flood flows from
the Carmel River that would flow against the base of the slope.

The stabilized sediment slope will not be exposed to flows from the Carmel River due to the
construction of the diversion channel and diversion dike, except during peak flow events, which
will impact the lower portion of the slope at infrequent intervals. The stabilized sediment slope
will be armored with either rip rap or broken concrete from the demolished San Clemente Dam.
An erosion resistance analysis will be required to determine the armoring height, size, and layout
in the next phase of design. In addition, the next phase of design will provide a determination of
an appropriate flood (smaller than PMF) for design basis, weighing cost of mitigation vs.
benefits.

The stabilized slope and relocated San Clemente Creek sediments will also experience flow from
the drainage basin (tributary) immediately uphill from the slope during local precipitation events.
A watershed map is shown on Figure 4-9, which indicates the contributing drainage areas to the
sediment stockpile and the stabilized sediment area upstream of the dam. Based on the figure, the
tributary watershed draining to the sediment stockpile is about 1.42 square miles. In order to
determine the anticipated flows onto the stabilized slope during large storm events, the expected
flow was analyzed using the National Flood Frequency Program’s methodology below.
Additional evaluation of these flows and selection of the design flow will evaluated in the next
phase of design.

4.2.1 National Flood Frequency Program Methodology

The NFFP has developed regression equations to estimate the frequency of flood-peak
discharges and flood hydrographs (United States Geological Survey [USGS], 2007). The
program uses inputs of the drainage basin area (square miles), mean annual precipitation
(inches), and an altitude index. The altitude index can be defined as the average of altitudes in
thousands of feet at points along the main channel at 10 percent, and 85 percent of the distances
from the site to the divide.

San Clemente Dam is located within the Central Coast Hydrologic Region. Drainage area and
altitude index were estimated from topographic maps. Mean annual precipitation was determined
from Western Regional Climate Center precipitation data measured at San Clemente Dam
(station # 047731). The input values used in this analysis are summarized in Table 4-2 below.

Table 4-2: Input values for NFFP

Variable Value
Area (square miles) 1.42
Mean Annual Precipitation (inches) 21.85
Altitude index 1.2

4.2.2 Design Flow

Using the NFFP regression equations, probable discharges from the drainage basin upstream of
the stabilized sediment slope for various return period storms were estimated. Table 4-3 below
summarizes the peak discharges calculated over the stabilized sediment slope for mean annual
precipitation as well as the standard error.
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Table 4-3: Peak Discharge Predicted Over
Stabilized Sediment Slope
Recurrence Peak

. Standard
Interval Discharge o
Error (%)
(years) (cfs)
2 17.4 150
5 57.5 110
10 102 96
25 177 96
50 249 110
100 337 120
500 586 -
Key:

% — percent
cfs — cubic feet per second

Expected flow over the stabilized slope can be expected to vary widely depending on the annual
rainfall. High rainfall years, resulting in significantly higher peak flows will be taken into
account for design of erosion control measures for the stabilized slope.

4.3 Relocated Water Diversion
The design criteria for the relocated water diversion are defined below:
e The maximum anticipated rate of diversion will be 16 cfs.

e Sands, gravels, cobbles and/or geotextile will be provided to screen flow as it enters the
intake pipes to minimize the entrance velocity of groundwater in order to reduce the
frequency of required maintenance.

e Head loss from pipeline extension will require potential head elevation increase at Ranney
Intake (i.e., moving the Ranney Intake upstream from the current layout).

e Cal-Am’s new water diversion will provide hydraulic head equivalent to the existing point of
diversion, which is at El. 525.

Cal-Am’s current infrastructure and operations are dependent upon a water surface of El. 525 at
the point of diversion at San Clemente Dam to provide the required hydraulic head in the
conveyance pipeline between the dam and the downstream filter plant to drive the water though
the existing filters to the clearwell for distribution. The clearwell provides the hydraulic head for
distributing the treated water into the distribution system. Therefore, the point of diversion would
need to be maintained at El. 525 and would need to be located in the immediate vicinity of San
Clemente Reservoir in order to avoid the need for extensive improvements to the existing filter
plant. The maximum anticipated rate of diversion is 16 cfs, although summer diversions are not
expected to exceed 3 to 4 cfs. Cal-Am’s annual water right from the Carmel River is 3,376 ac-ft,
or an average of 4.7 cfs throughout the year.

Installation of a subsurface screened intake at the head of San Clemente Reservoir has been
planned. The intake, similar to a Ranney Intake system, would consist of a network of 12-inch
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diameter stainless-steel perforated pipes embedded in the gravels and cobbles that line the river
bottom. The intake pipes would discharge to a common well on the riverbank and then to a
conveyance pipeline. Based on the longitudinal profile of the Carmel Branch developed by MEI
(MEI, 2003), the screened intake would need to be constructed and maintained approximately
3,500 feet upstream of the dam in order to provide a diversion at El. 525. The existing 30-inch-
diameter steel conveyance pipeline would need to be extended from its current end at the dam
site to the location of the new intake.

Current PWA alternatives analysis of the proposed channel show that one of their alternatives
would require moving the point of diversion upstream an additional 440 feet. The next phase of
design will coordinate point of diversion with channel design to ensure the required hydraulic
head is maintained.

4.4 Temporary Bypass Pipeline
The design criteria for the temporary bypass pipeline are defined below:

e The temporary bypass pipeline should provide capacity to bypass Carmel River flows (and a
separate pipeline to divert San Clemente Creek flows) in the May through October
construction season.

e The temporary bypass pipeline should safely pass fish downstream per USACE guidelines
(USACE 1991).

e The temporary bypass pipeline design should consider construction and use of permanent
diversion pipeline for bypass of river flows.

Diversion of the stream flow during construction will require installation of temporary bypass
pipelines. The size of the pipelines will be determined primarily based on hydraulic gradients
and historical flow rate of the river channel, considering seasonal variations. The bypass pipeline
and preliminary route of the bypass pipeline is shown in Figure 1-2. The size and layout of the
pipeline will be confirmed during detailed design. Duration and available upstream reservoir
capacity created by the sheet pile cutoff will also be considered during design.

The potential for fish passage through the temporary diversion pipeline would be subject to the
Fisheries Handbook of Engineering Requirements and Biological Criteria, Fish Passage
Development and Evaluation Program (USACE, 1991). This criterion shows there is some
potential harm to fish from the change in hydraulics and pressure as water is conveyed over dams
or through penstocks or spillways as fish descend from one level in the river to another.
However, if fish are moving into the pipe from the surface (at 1 atmosphere pressure) and then
quickly pressurizes and depressurizes back to 1 atmosphere, there is relatively small risk for
injury. Temperature will be a factor with warmer conditions, such as occur at San Clemente
Dam during summer, and may create higher mortalities. = Under conditions expected for the
temporary diversion, there will be low risk if the pipe passing fish from the dam to the river
downstream was open, or if it included an open pool approximately half-way down the passage.
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4.5 Existing Conditions of Geomorphology and Sediment Transport

This section presents a current understanding of the existing Carmel River channel, including
geomorphology and sediment transport.

4.5.1 Existing Conditions of Geomorphology and Sediment Transport

The reservoir created by San Clemente Dam is approximately 1.7 miles in length. Upstream and
beyond the backwater effects of the reservoir, the Carmel River is canyon-bound and relatively
steep, with coarse-grained bed material consisting primarily of cobbles and gravel, with some
boulders and varying amounts of sand. Since its construction in 1921, a substantial amount of
sediment has deposited in the backwater-affected area, with less than 130 ac-ft of the original
1,425-ac-ft of water storage capacity of the reservoir remaining due to the deposits. As of 2001,
the nose of the sediment deposits in the Carmel River arm of the reservoir was about 200 feet
upstream from the dam, and additional deposition has occurred since that time (Figure 4-10).
Based on measurements of the accumulated sediment in San Clemente Reservoir, the average
annual sediment load to the reservoir is about 16.5 ac-ft, but it is highly variable from year-to-
year depending on the runoff and watershed conditions (MEI, 2002).

The surface material in the reservoir deposits exhibit a typical downstream fining trend, with the
surface near the head of the reservoir consisting of gravel and cobbles, transitioning to gravel and
sand in the middle portions of the reservoir, and finally to primarily sand near the nose of the
delta (Figures 4-6 and 4-8). Based on data from the subsurface investigation conducted by
Kleinfelder in July and August 2002, the reservoir deposits also show a typical upward
coarsening trend (Kleinfelder, 2002; MEI, 2003). The existing reservoir deposits in the Carmel
River branch, on which the restored channel will be constructed, transitions from gravel and
cobbles at the upstream limit of the deposits to coarse sand and gravel at the head of the
proposed diversion channel. The sediment deposits in San Clemente Creek, downstream from the
outlet of the proposed diversion channel that will be removed, are primarily composed of
medium and coarse sands, with some fine sand and silt in the lower and downstream zones.
Upstream from the diversion channel outlet in the San Clemente Creek arm, the deposits are
primarily coarse sand, gravel, and cobbles.

The approximately 19-mile reach of the Carmel River downstream from the dam transitions from
a canyon-bound, cobble- and boulder-bed river with significant bedrock outcrop control at the
upstream end to a sand-bed system in the downstream portions of the reach (MEI, 2002). In
2002, when the bed-material data used in the previous modeling efforts were collected, the
interface between the gravel- and sand-bed portions of the reach occurred between about RM 4
and RM 5. Recent information from the Monterey Peninsula Water Management District
(MPWMD) indicates that this interface has moved downstream to about RM 2.5 (Larry
Hampson, personal communication by MEI, 2007), most likely due to the continued adjustment
of the downstream river to sediment trapping in the upstream reservoir, and the absence of
significant episodic tributary sand inputs.

Typical of most coastal streams, the gradient of the river flattens significantly from the upstream,
canyon-bound reaches to the flatter, less confined reaches near the coast. The gradient of the
approximately 1.7-mile reach of the river between San Clemente Dam and Sleepy Hollow is
about 1 percent, which is about one order of magnitude steeper than the reach between Highway
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1 and the coast. According to Kondolf and McBain (1995), the lower Carmel River incised by up
to 12 feet between the time of construction of San Clemente Dam in 1921 and the late 1930s.
Between the 1930s and about 1980, the river remained relatively stable in this reach until locally
severe bank erosion began to occur, possibly due to increased bank instability associated with a
loss of vegetation, resulting from drawdown of the water table by groundwater pumping.
Kondolf and Curry (1986) concluded that the middle reach of the river narrowed, incised, and
appeared to be more laterally stable after construction of San Clemente Dam, although some
bank erosion continued to occur. Recent information from MPWMD indicates that the river has
incised by a few feet in recent years in the vicinity of the sand/gravel transition (Larry Hampson,
personal communication by MEI, 2007).

Hydraulic (HEC-RAS) and sediment-transport (HEC-6T) modeling of the existing reservoir and
downstream Carmel River were performed to establish a baseline for which the effects of the
CRRDR project could be compared. The sediment-transport model includes both branches of the
reservoir and the entire approximately 19-mile reach of the river between the dam and the coast
(MEI, 2003). The model was executed over two 41-year periods, representing initially wet and
dry conditions. The model results indicate that the delta in the Carmel River branch of the
reservoir would reach the dam within the first six months of the simulation with the wet period
that begins with water year (WY) 1978 flows, and in about six years for the simulation with the
initially dry period that begins with WY 1985 flows. Over the 41-year simulation period, about
75 percent of the sediment load that was supplied to the reservoir (about 674 ac-ft) passes into
the downstream river, all of which is sand and fine gravel, and the remaining approximately 25
percent is stored in the reservoir. The model also indicates that the main channel of the river is
net degradational over the simulation period under existing conditions. Of the approximately 500
ac-ft of material passing the reservoir, between 50 ac-ft (dry start period) and 60 ac-ft (wet start
period) is, however, stored in the overbanks of the downstream Carmel River at the end of the
simulation.
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5.0 LANDSCAPE DESIGN AND ENVIRONMENTAL RESTORATION

This section presents basic information and considerations related to the landscape design and
environmental restoration for the San Clemente Dam project. Section 5.1 briefly summarizes the
current conditions for the site. Section 5.2 discusses revegetation of the Carmel River arm of
reservoir. Section 5.3 discusses reconstruction of river channel and revegetation of valley floor
of San Clemente Creek. Section 5.4 presents considerations for biological mitigations focusing
on the steelhead and California red-legged frog.

5.1 Current Conditions

Currently, the in-filled portion of the reservoir is mostly covered with willows, cottonwoods, and
associated riparian flora. Dense coastal oaks and poison oak inhabit the upland areas. Bedrock
outcrops are common, especially in the sidewalls of canyon and in road cuts along the unpaved
access road through the property. The site is habitat to both the California red-legged frog (Rana
aurora draytonii) and steelhead trout (Oncorhynchus mykiss), which are both federally listed as
threatened species.

5.2 Revegetation of Carmel River Arm

The sediment disposal site, the stabilized sediment slope, and the diversion dike slope of the
Carmel River arm would be revegetated after construction. The purpose of revegetation includes
soil stabilization and environmental considerations, due to the susceptibility of the ground
surface to runoff and wind erosion. Vegetation stabilizes the soil surface by intertwining of its
roots, minimizes seepage of runoff into the soil by intercepting rainfall, and retards runoff
velocity (Abramson et al., 2002). The surface vegetation also provides a favorable habitat for the
establishment of deeper-rooted vegetation such as shrubs and trees. Moreover, the vegetation
will provide benefits of habitat restoration and reduction in visual impact of engineered slopes.

The considerations for design of the revegetation include the following:

e Agencies’ and stakeholders’ requirements (e.g., habitat creation/preservation requirements)
e Soil erodibility

e Hydrologic conditions and soil-water retention characteristics of the site

e Adaptability of plant species proposed for revegetation to local climate and soil type of the
site

Re-vegetation design assumes erosion control measures will be employed during and after
construction for a period of several years while native plant species establish growth in the newly
constructed areas. The following assumptions for re-vegetation design are divided by project
component below:

e Stabilized sediment and slopes in the bypassed Carmel River arm: Relatively large
slopes will require geo-grids or geo-cells to provide erosion resistance while allowing for
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vegetative growth through the cells of the geo-grids. Relatively small slopes formed by the
stored San Clemente Creek sediments will use standard erosion control methods (straw
waddles, hydroseeding, etc.). Initial vegetation of all slopes will be achieved using
hydroseeding of native grasses. Geo-grid stability is addressed in Section 2.

Diversion dike: Surfaces of the slopes of the diversion dike will likely be constructed of
highly permeable granular materials, which will not be favorable for vegetative growth. The
geotechnical design of the dike preliminarily investigated whether placement of material with
relatively small grain size from the sediment removal operations. The materials encountered
showed that grading the dike materials to allow for vegetative growth will be feasible.
However, further analysis of grading the dike materials (thereby decreasing permeability)
and its impact on slope stability, foundation stability (due to piping from seepage pressures)
and cost of additional processing will be required at the next phase of design. Other
revegetation alternatives include placing planters on benches constructed on the face of the
permeable dike. Revegetation concepts will be further evaluated and selected based on dike
design and cost evaluation. Revegetation and erosion control concepts similar to the
stabilized sediment slopes on the bypassed arm of the river will be considered.

5.3 Reconstruction of River Channel and Revegetation of the Valley Floor of San

Clemente Creek

The design criteria for the reconstruction of river channel and revegetation of the valley floor of
San Clemente Creek are defined below:

The reconstruction and revegetation should provide natural riparian habitat similar to the
non-dammed portions of the Carmel River upstream and downstream of the project site

The reconstruction should allow fish passage and provide fish habitat

As the restored riparian vegetation communities develop over time, they should show a trend
toward developing species composition, structure, and percent vegetative cover similar to the
undisturbed reaches up- and down-stream from the project.

Upland habitats should develop sufficiently to stabilize and allow for the eventual
recruitment of native woody species.

Red-legged frog habitat should be created by establishing instream pools and off-channel
ponds that maintain 20 inches of ponding through July in an average year. Wetland
vegetation should naturally establish along the edges of the pools in the Diversion and San
Clemente Creek Reaches.

Removal of the sediment in the San Clemente Creek portion of the reservoir would expose the
pre-1921 alluvial deposits in the river channel and floodplain through the historic reservoir
inundation zone. A three-stage channel would be provided through selective contouring along
San Clemente Creek:

1. The river/creek valley formed by the pre-1921 alluvial deposits

2. A bankfull channel appropriately sized with capacity for a two-year flood event
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3. A thalweg (low-flow channel) to pass median annual flows and provide depths needed
for migration even during low flows

Preliminary restoration design is included in Appendix B and summarized in the following
paragraphs. The summary criteria and objectives below will be used for future detailed design
for landscape and environmental restoration.

The primary objective for the riparian habitat restoration is to create self-sustaining riparian
habitat dominated by native species that provides food, shelter, and shade functions for
salmonids. This will be accomplished by creating hydrogeomorphic conditions that support
riparian habitat. With creation of soil and hydrologic conditions that support riparian habitat,
restoration will rely on natural recruitment from surrounding source populations as the primary
means of establishing and maintaining riparian habitat. Natural recruitment processes will be
supplemented (jump-started) by selective active planting of riparian tree species. These new
riparian communities will develop into important components of salmonid habitat. The riparian
forest will also help to stabilize the channel and eventually contribute woody debris to the
system. Upland habitat should be created in areas above the 10-year floodplain to stabilize the
soil. The upland areas will be seeded to provide immediate cover to prevent erosion, and over
time upland woody species will naturally establish (PWA, Appendix B).

The broad valley containing the reconstructed stream channel would generally follow 1921
contours. The bankfull and thalweg channels would be reconstructed by limited grading of the
existing alluvial deposits. Habitat complexity would be promoted within the channel by
constructing step pools, runs, and riffles to provide suitable depth and velocity conditions for
steelhead migration. Instream structures such as downed trees, boulders, and simulated landslides
would be placed at strategic locations to improve conditions along the stream channels. .

Stabilization of the exposed land would be accelerated by planting the exposed reservoir canyon
slopes with native upland vegetation. Likewise, once the channel has been contoured, the
establishment of riparian vegetation on the lowered sediment terraces would be accelerated
through cultivation and planting of selected areas of the valley floor. Native saplings of suitable
riparian species would be obtained from nearby reaches of the Carmel River and San Clemente
Creek and planted at appropriate densities along the stream banks. Temporary stabilization of
stream banks would also be provided using vegetative matter and plantings.

The project would establish off-channel ponds adjacent to the Carmel River Reach and step-
pools within the Diversion Reach and San Clemente Creek Reaches appropriate for the
California red-legged frog. The pools should be deep enough to provide refuge habitat for the
frogs and wetland vegetation should naturally establish along the edges. The off-channel ponds
along the Carmel River are expected to be temporary in nature due to the predicted sediment
deposition and channel migration. Over time the channel will likely naturally migrate, depositing
sediment within these pools and scouring out other pools elsewhere that will support California
red-legged frogs. (PWA, Appendix B)

Natural revegetation and river restoration design is considered a highly iterative, hands-on
process that cannot be planned in detail in advance and mainly occurs during the first several
years of post-construction. Design drawings and contract specifications will show initial design
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layouts and planting schemes for revegetation and river restoration, but thereafter will have
provisions for field changes as river flows are observed the first several years. Preliminary
stabilization measures may consider placing willow cuttings to revegetate the river channel
banks quickly.

5.4 Biological Mitigations

Biological mitigation measures for steelhead and California red-legged frog would be required,
as tentatively outlined in the following activities. Additional measures may be required by the
stakeholder agencies as a result of the environmental review and permitting process during the
finalization of the EIR/EIS. In addition, a steelhead and California red-legged frog biologist, who
are familiar with the requirements of National Marine Fisheries Service and has local knowledge
of Central California Coastal Evolutionarily Significant Unit, should be retained for hands-on
surveying, monitoring and management of rescuing/relocating the steelhead and California red-
legged frog.

5.4.1 Steelhead

Mitigation measures to protect steelhead trout would occur prior to the start of each construction
mobilization, during the construction season, and through annual demobilization for the winter
season. The measures likely include the following:

Two weeks prior to diverting the streamflow around the reservoir and dam, migrant trapping
upstream of the reservoir will be initiated to reduce the number of steelhead that might be present
within the reservoir pool.

Fish rescues will occur in the areas between the diversion points on the Carmel River and San
Clemente Creek and the reservoir during the early phases of the reservoir drawdown.

When the streamflow is diverted, fyke nets and traps will be installed upstream of the diversion
points to prevent steelhead, California red-legged frogs, turtles, and other animals from entering
the pipelines. The traps and nets will be maintained each construction season throughout the
period the streams are diverted. A possible alternative to traps and nets may include allowing
fish to enter the bypass pipeline. Design criteria for fish passage through pipes are established in
Section 4.4 and will be evaluated in the next design phase.

After the streamflow is diverted, the water in the reservoir pool will be pumped out or released
through the drawdown ports and the outlet pipe. Steelhead and California red-legged frog will be
salvaged using nets and traps or other methods, as appropriate. Steelhead will be relocated
downstream of construction activities. Red-legged frogs will be moved to designated relocation
sites defined during permitting.

Fish rescue will also be required in the plunge pool below the dam after the cofferdams are
installed. After partial dewatering of the plunge pool, efforts will be made to rescue all steelhead
and other fish using nets or electro-fishing gear, as appropriate. Rescued fish will be relocated
well downstream of the cofferdam.

It is anticipated that the dam will be removed in several lifts during the last construction season,
and that the fish ladder will remain in operation every winter prior to dam removal. Therefore,
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trapping of adult upstream migrating adult steelhead during their migration season (December
through March or April) is not anticipated to be necessary.

5.4.2 California Red-Legged Frog

The California red-legged frog mitigation will also occur prior to the start of each construction
mobilization, during the construction season, and through annual demobilization for the winter
season. Mitigation measures will include the following:

e During construction, California red-legged frog protection and oversight require trained
personnel on site to monitor compliance with mitigation and conservation measures and
communicate with Cal-Am and resource agencies.

e During construction, trained personnel will conduct daily visual inspections to clear
construction areas of red-legged frog.

e During construction, trained personnel will also continually remove bullfrog adults and
tadpoles from the remnant reservoir pool and upstream pools/ponds (late fall season) to
reduce bullfrog numbers.

e During dewatering of the plunge pool, trained personnel will remove bullfrog adults and
tadpoles and translocate any red-legged frogs to appropriate translocation sites.

e After demobilization each fall, bullfrog tadpole removal will continue until November to
maximize the impact to bullfrog populations.

e Habitat restoration for California red-legged frog will be completed. The following activities
would be included to benefit the California red-legged frog:

— Habitat improvements to potential breeding sites (after bullfrog removal) located
upstream in the historic inundation zone

— Construction and planting of new (optimal) breeding habitats within the historic
inundation zone

— Construction and planting of new (optimal) breeding habitats within the sediments in the
bypassed reservoir arm and sediment disposal areas
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6.0 CONSTRUCTION OPERATIONS

This section discusses considerations related to construction and operations of the project.
Section 6.1 lists the anticipated permits that are required for the project and provides a
preliminary permitting schedule. Section 6.2 briefly discusses several key issues for project
operations. Section 6.3 discusses access to the project site. Section 6.4 briefly addresses the
availability of construction materials at the site. Section 6.5 discusses considerations regarding
the construction methods. Section 6.6 provides the cost estimating criteria and a probable cost
estimate for the project. Section 6.7 presents the scheduling criteria and a preliminary
construction schedule. Finally, Section 6.8 provides preliminary lists of the construction
documents including drawings and specifications.

6.1 Required Permits

The permitting schedule will open with the Notice of Determination filed by CDWR in January
2008 and will close in November 2008 with the Federal Record of Decision. Several major
permits will be obtained during the permitting process. The permitting schedule is shown in
detail in Figure 6-1. Figure 6-2 shows the permitting schedule in relation to the project
schedule. The permits shown on the permitting schedule are the major permits anticipated; other
permits may be required as well. Environmental permitting activities are assumed to extend until
early 2009, at which time the Record of Decision would be adopted by the lead agencies.

The major components of the permitting schedule include the following:
e USACE Clean Water Act 404 Permit

e NOAA Fisheries Endangered Species Act Consultation

e USWEFS Endangered Species Act Consultation

e CDFG Streambed Alteration Agreement

e C(California SHPO Section 106 NHPA

e Monterey County Land Use Permit

e (Grading Permit

e Encroachment Permit

Throughout the permitting processes, a number of consultation and coordination meetings will
take place between agencies. Site visits will also take place by various agencies as needed.
Additionally, construction permits may be required, which will be identified during final design,
and obtained by the contractor. The contractor will be responsible for obtaining the General
Construction Permit from National Pollutant Discharge Elimination System, which includes the
preparation of a Storm Water Pollution Prevention Plan (SWPPP). Because of the extended time
that will be required to complete and approve a SWPPP for this project, it is recommended that
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the owner/engineer works with the State Water Resources Control Board to prepare a draft
SWPPP that the contractor can finalize and submit.

It should be noted that the project permitting phase will develop some restrictions to construction
activities. Recently, permitting agencies have indicated that construction operations in the river
channel for the project site will be restricted from about May 15 to October 15 each year. In
addition, environmental monitoring will occur during construction and will have defined
operating restrictions to mitigate impacts to endangered species, air quality, and adjacent habitat,
etc.

6.2 Project Operations

The overall project construction scheme will be highly unique and subject to detailed
environmental restrictions, such as a seasonal construction window in the river corridor. The
detail of all the anticipated environmental constraints on construction activities will be given as
permits for the project are issued. Currently, the major considerations for the project operation
(during and after construction) include the following:

e During construction, timing of work on the dam demolition and sediment excavation, and in
the downstream plunge pool must be optimized to minimize the risk of flooding due to
uncontrolled operation of the river and reservoir.

e Dewatering for the project will be extensive, and the dewatering system will be designed by
the Contractor with operating parameters defined during the design.

e The existing electrical service is supplied by Pacific Gas & Electric Company (PG&E). A
12-kV 3-phase pole line branches from an existing 60-kV transmission line and provides
power to San Clemente Dam. Construction power requirements would be limited for the
bypass construction and dam removal because the sediment and dam removal operations
would be primarily performed with diesel-powered equipment. However, smaller loads
would be imposed by dewatering requirements, construction office trailers, equipment
maintenance shop, and night lighting. Alternatively, gas or diesel engine generator sets could
be used if the PG&E permitting timeline and costs for the project are restrictive. The level of
service that would be needed from PG&E will be further evaluated during the final design.

6.3 Access to Site

The design criteria for project access are defined below:

e Project access during construction should allow for heavy equipment mobilization onto the
San Clemente Dam reservoir and to the base of San Clemente Dam

e Temporary access should minimize noise and pollution impacts to local communities

e Permanent access requirements to the CRRDR project features will be minimal, except to
allow for periodic inspection and maintenance by project owner’s personnel via light vehicles

The project access would follow existing routes to the base of the dam (with some
improvements) via San Clemente Drive through the Sleepy Hollow community; and the
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Cachagua Route to the reservoir via a jeep trail that begins at the Cachagua Grade Road
(Figure 1-1).

Existing vehicle access from Carmel Valley Road to both the San Clemente Dam and the filter
plant is provided via San Clemente Drive, a private gated road. San Clemente Drive crosses
Tularcitos Creek over a single-lane bridge approximately 22 feet wide and leads to Cal-Am gates
at the southern bounds of the Sleepy Hollow subdivision. Access to the left abutment of the dam
in the first season of construction will be through San Clemente Drive.

San Clemente Drive beyond the turnoff to the filter plant is approximately 1.7 miles to the base
of the dam and is a one-lane unpaved service road with turnouts. A narrow “pipeline access
route” parallels a portion of this route. Access beyond the Sleepy Hollow community and CVFP
will continue via either the “High Road,” crossing a ford across the Carmel River, or via the
“Low Road,” using an existing bridge across the river at the OCRD 1,500 feet downstream from
San Clemente Dam.

Access to the base of the dam will be by the existing Low Road and the Plunge Pool Access
Road, which starts at the OCRD. The Plunge Pool Access Road is an existing unimproved single
lane road follows the southeast side of the Carmel River to the plunge pool at the base of the
dam. This road has been in limited use and has a number of washouts from the 1995 and 1998
floods. This plunge pool access road would need to be improved to place the downstream
cofferdams and stage the crane and other construction equipment used in demolition operations
at the base of the dam. Some tree pruning and removal would be needed. The roadbed would be
filled with sand and gravel and topped with crushed rock to provide one lane, two-way access
and designated pullouts. A detailed survey and construction access evaluation will be required
during final design to determine exact locations for improvement of the existing roads. It is
anticipated that blasting and excavation will be required to widen the road at specific locations
along San Clemente Drive.

The primary access to the reservoir would be via Carmel Valley Road and Cachagua Grade. An
existing dirt road, with entrance off Cachagua Grade approximately three miles from the
intersection with Carmel Valley Road, would be used. The road profile is shown on Figure 6-3,
including the new access road to the reservoir that is described below. The entrance is controlled
by a locked steel swing gate. "Truck Crossing - 500 Feet" signs would likely be necessary on
both Cachagua Grade approaches. Asphalt pavement would be placed at the intersection to
protect the Cachagua Grade edge of pavement and to reduce dust at the intersection.

About 1.5 miles of this existing dirt road, or “jeep trail” (from the intersection with Cachagua
Grade to the new access road, described below) would need to be improved to allow access of
construction personnel and equipment. Improvement of the existing road would consist of
widening the road to a width of 20 feet (minimum width of 15 feet with turnouts for passing in
tight reaches), improving the radius of curvature at sharper curves to allow passage of large
trucks, and constructing a drainage ditch along the uphill edge of the road. The road surface
would have 6 inches of Class II base rock installed. A double chip seal coat would be placed as a
minimum wearing surface. Fifteen-inch-diameter or larger culverts with inlet structures would be
installed at approximately 400-foot intervals for drainage.
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A new 0.5-mile-long access road would be constructed from the improved dirt road to the
reservoir (Figure 1-1). A typical cross-section of the road is shown on Figure 6-3 along with a
composite profile of Cachagua Grade and the haul road (described below). The road would be
excavated along the slope of the ravine and would consist of a 15-foot-wide surface and 3-foot
drainage ditch. The excavated slope above the road would be stabilized with small anchors, wire
mesh and shotcrete as needed. The road surface would have 6 inches of Class II base rock
installed. The road’s travel surface would be sealed with a double chip seal coat. Fifteen-inch
diameter or larger culverts with inlet structures would be installed at approximately 400-foot
intervals for drainage.

As described in Section 6.5.2, a temporary haul road would be constructed between the San
Clemente Creek and Carmel River arms of the reservoir for sediment removal operations during
construction as shown on Figure 1-2. A profile of the road is shown on Figure 6-3.

6.4 Availability of Materials

The major materials needs for the project are for engineered slopes and earthen structures.
Boulders and coarse and fine aggregates for dike and stabilized slope construction will be
produced on site. Cement and cement aggregates for soil-cement mixing, diversion pipeline
foundations, diversion sill, Ranney well, and other miscellaneous structures will be brought in
from local manufacturers. Water used for construction activities will be taken from the Carmel
River, subject to permitting restrictions on quantity and rate of diversion. Materials used for
slope and foundation stabilization (e.g., anchors, grout, geogrid, graded stone, etc.) are available
from local suppliers in the vicinity and greater California.

6.5 Construction Methods

This section presents construction methods for the CRRDR project. Stream diversion, reservoir
drawdown, and construction dewatering is presented in Section 6.5.1. Sediment excavation,
transport, and placement is discussed in Section 6.5.2. Sediment slope stabilization is presented
in Section 6.5.3. Sections 6.5.4 and 6.5.5 discuss construction of the diversion channel and dike,
respectively. Environmental protection and erosion control are presented in Section 6.5.6.

6.5.1 Stream Diversion, Reservoir Drawdown, and Construction Dewatering

Project construction will involve stream diversion, reservoir drawdown, and construction
dewatering. Both the Carmel River and the San Clemente Creek will be diverted around the
active areas of excavation during the construction seasons. Stream flows will be passed
downstream to maintain the flow and habitat in the Carmel River during construction. Within the
reservoir area, the reservoir level will be drawn down, and the sediment deposits will be pre-
drained to keep the active excavation area as dewatered and drained as possible to enable
operation of scrapers and similar self-propelled earthmoving equipment.

The reservoir drawdown requirement constrains the main construction activities to a period when
stream flow is low enough to be passed. A diversion facility, consisting of an interlocking sheet
pile cofferdam (preliminary design), will be installed in the channel at the upper end of the
reservoir to divert incoming flows through a pipeline. If necessary, another sheet pile cofferdam
will be constructed across San Clemente Creek for water diversion. The temporary diversion
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facilities (sheetpile and pipeline) will be winterized between construction seasons by either
moving them to higher elevation and tied down, or dismantling and placement in a designated
area outside the flood zone within the project site (such as on the land adjacent to the haul road
between San Clemente Creek and the Carmel River). A portion of the sheetpile may be left in
place in the river channel in order to save construction cost and schedule for the following
construction season. If sheetpile is left in place, sufficient amount of sheet piling within in the
low flow channel will require removal in order to not impact fish passage. The next phase of
design will establish the flood zone to determine where bypass piping might be placed and
minimum required opening of the cofferdam.

Demolition and construction operations in the reservoir area will impact the diversion piping.
Thus, burial or encasement of diversion piping will be necessary near the channel demolition
areas, diversion dike foundation, and sediment disposal area. In addition, during the final
construction season, when the dam is demolished, diversion piping will be required to be routed
over the dam (instead of through the dam intakes) along the right abutment.

Prior to commencing excavation operations and after stream diversion has been established, the
reservoir water surface will be drawn down by gravity to the invert of the drawdown ports at El.
514 and then further lowered to the lowest level possible. A sheet pile barrier will be installed
around the intake, and the sediment between the sheet pile barrier and the dam intake will be
removed. After the turbidity has cleared, the reservoir will be further lowered.

Reservoir drawdown and sediment excavation operations will be managed to promote
pre-drainage of the sediments ahead of the excavation. Drainage trenches and/or well points may
be installed within the sediment deposits and maintain the water surface in the reservoir below
the bottom of the excavation, although dewatering design will be by the contractor. Desilting
basins during the construction season will also be required. Exact locations of the diversion
cutoff walls and pipelines, drainage trenches and well points will be determined during detailed
design.

6.5.2 Sediment Excavation, Transport and Placement at the Disposal Site

Several excavation methods (mechanical excavation and hydraulic dredging) and transportation
systems (truck, conveyor, and slurry) were evaluated and considered feasible (MWH, 2005).
However, due to the vicinity of the disposal area on the bypassed arm of the Carmel River,
mechanical excavation has a cost advantage and is simpler to implement than other methods. The
selected approach is described in more detail below.

Excavation of sediment above the water table would be performed using self-loading scrapers or
similar self-propelled excavating equipment. Pre-drainage of sediments prior to excavation
would likely become ineffective in the silt deposits that exist below approximately El. 485 within
600 to 900 feet of the dam. The sediments would need to be mucked out using large hydraulic
excavators, draglines, or clamshells working from firm ground. The excavated materials would
be placed in a drying/staging area in the immediate vicinity of the point of excavation, from
where they would be re-handled and transported to the disposal area on the bypassed reservoir
arm.
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Scrapers and other earthmoving equipment would transport the excavated sediment from San
Clemente Creek to the bypassed Carmel River arm via a connecting road across a low-point
between the San Clemente Creek and Carmel River (Figure 1-2 and profile on Figure 6-3). At
the disposal site, a bulldozer would be used to spread the sediment across the disposal area in
preparation for compaction.

Site preparation prior to sediment disposal would include the following:
e C(learing and grubbing of trees and vegetation from the sediment pile footprint
e Removal of any existing facilities (none have been identified)

e Stripping and stockpiling of organic soils (minimal) for use in subsequent restoration and
revegetation of the site once sediment placement has been completed

Upon delivery of sediment to the site, the sediment would be spread by means of bulldozers into
thin, nearly horizontal lifts. Each lift would be compacted using bulldozers or vibratory
compactors. The sediment pile would be constructed with a side slope as required for stability.
Concrete debris from dam removal would be placed on selected areas of the final sediment
disposal pile contours to provide long-term erosion protection.

At the conclusion of each construction season, the portions of the excavation and disposal site
above the maximum reservoir level (El. 525) would need to be winterized. This would involve
the following:

e Interim drainage and diversion of ravine flows

e Stabilizing sloping sediment surfaces and other disturbed areas by installing erosion
protection features such as erosion control mats or straw mulch and wattles

e Sediment collection features such as silt fences, straw bales, and sediment traps along the toe
of the pile and other disturbed areas

Once placement of sediment and concrete debris has been completed, the topsoil from the
temporary topsoil stockpile developed during site stripping would be spread over the sediment
pile. Prior to topsoil placement on concrete debris, geotextiles, or available sediments (sands,
gravels, and cobbles) will be used to provide a filter before adding topsoil for vegetation. This
will prevent topsoil from migrating into the voids of the debris. Rockfill erosion protection may
also be provided up to the 2-year flood level (bank full conditions).

For the diversion channel construction, blasting operations will be required to remove the large
volume of rock between the two reservoir arms. It is anticipated that minor operations will be
required to reduce a small percentage of the blasted rock into 1-foot size and smaller with hoe-
rams and similar equipment. A portion of the 1-foot and larger pieces (boulders up to 6 ft by 4 ft
by 2 ft) of blasted rock will be separated for use in creating pools in the restored San Clemente
Creek and armoring of the diversion dike face that would be exposed to river flows. During and
after blasting operations, blasted rock material will be pushed by dozers and other excavation
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equipment a short distance from the diversion channel area to the diversion dike foundation area
for use in dike construction.

6.5.3 Sediment Slope Stabilization using Soil-Cement Columns

After initial excavation of the silty “muck” soils at the base of the slope, the 4H:1V slope would
be benched at regular intervals to allow for slope stabilization construction using large augers.
The large augers would produce soil-cement columns by mixing cement with the existing soil to
bedrock in a grid-like pattern along most of the slope face, starting 50 feet from the top of slope.
After soil-cement mixing equipment demobilization, minor grading would be performed on the
slope face and a geogrid would be installed on the center of slope to form a 50-foot-wide shallow
channel to convey runoff from the local drainage area above the slope and minimize surficial
erosion. In addition, concrete debris from the demolished dam would be placed at the lower third
of the slope to further stabilize the sediment and protect it against erosion from flood flows in the
main river channel, although the long-term effect of the concrete debris to the river water quality
will require further evaluation in the next phase of design. Once stabilization is complete, a 2-
foot-thick layer of organic soil would be added, and the slope would be vegetated. Prior to
topsoil placement on concrete debris, the placement of the concrete debris would include filling
the voids with earth. This will make the slope more stable in the long term, prevent topsoil from
migrating into the voids of the debris, and allow for deep rooting of plants.

6.5.4 Diversion Channel Construction

For the construction of the diversion channel, ripping or blasting operations will be required to
remove the large volume of rock between the two reservoir arms. Blasting operations will
include the following:

e C(learing and grubbing of the blast area

e An explosives magazine established onsite to store explosive

e Pre-drilling of rock to place explosives

e Pre-splitting of rock at the channel boundaries to define the channel geometry

Most of the blasted rock will be broken into 1-foot pieces or smaller. Although, some specialized
blasting or excavation (quarrying) may be required to produce seven hundred fifty 6 ft by 4 ft by
2 ft boulders (about 1500 CY with allowance for replacement boulders) to be used in the stream
restoration. It is anticipated that minor operations will be required to reduce a small percentage
of the blasted rock into 1-foot size and smaller with hoe-rams and similar equipment. A portion
of the 1-foot and larger pieces of blasted rock will be separated for use in armoring of the
diversion dike face that would be exposed to river flows. Bankfull and thalweg channels would
be constructed as part of the channel excavation operations. In addition, habitat complexity
would be promoted within the channel by constructing pools, runs, and riffles to provide suitable
depth and velocity conditions for steelhead migration.

During and after blasting operations, blasted rock material will be pushed by bulldozers and
other excavation equipment a short distance from the diversion channel area to the diversion dike
foundation area for use in dike construction.
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6.5.5 Diversion Dike Construction

Diversion dikes will include compacted rock within the geometry of the dike and a cutoff wall at
the diversion dike toe. The 200-foot-wide by 3-foot-thick by 40-foot-deep soil-bentonite cutoff
wall will be constructed to bedrock in order to prevent undermining and seepage of river flows
below the diversion dike. One-foot and larger blasted rock pieces will be used to armor the
diversion dike face, which will encounter river flows during the PMF up to elevation 566 (MEI,
2003), or approximately 39 feet below the proposed diversion dike crest. Rock pieces may be
caged by wire mesh to form large blocks for armoring the upstream face of the dike if it is
dictated by further hydraulic analyses.

6.5.6 Notching Old Carmel River Dam

The OCRD notching construction will consist of sawcutting, hoeramming, drilling and blasting,
or combinations of these methods to cut a notch in the dam. It is anticipated that sheetpiling or
other methods will be used to cutoff the Carmel River locally around the notch excavation.
Cranes parked at the right abutment will be used to lift equipment, place and drive sheetpile, and
remove the demolished portions of the dam.

6.5.7 Environmental Protection and Erosion Control

The overarching design criteria requirement will be that a comprehensive environmental
protection and erosion control plan should be developed prior to the commencement of any
construction work and implemented during the construction.

6.5.7.1 Environmental Protection

The considerations for environmental protection will include limiting air pollution, maintaining
water quality, and providing natural vegetation. Some of the requirements/ mitigation measures
may include the following:

e Dust and other particulate matters containing pollutants may settle on the site and carried to
waters of the state through rainfall or other means. As such, dust shall be minimized to the
extent practicable, utilizing all measures necessary, including: 1) wetting haul and access
roads and other exposed dust-producing areas with water, 2) establishing temporary
vegetative cover, 3) placing wood chips or other effective mulches on vehicle and pedestrian
use areas, 4) maintaining the proper moisture condition on all fill surfaces, 5) pre-wetting cut
and borrow area surfaces, and 6) use of covered haul equipment.

e Natural native vegetation shall be, as far as is practicable, protected and left in place in
undisturbed buffer areas. Work areas shall be carefully located and marked to reduce
potential damage. Trees shall not be used as anchors for stabilizing working equipment.
During clearing operations, in areas designated for selective cutting or clearing, care shall be
taken in falling and removing trees and brush to avoid injuring trees and shrubs to be left in
place. Where natural vegetation has been removed, or the original land contours disturbed,
the site shall be revegetated per a submitted and approved seeding and maintenance plan.

Additional requirements, such as working hours, specific access routes, noise abatement, work in
the riparian zone, etc. will require attention during project development. Environmental
requirements are outlined in the project EIR/EIS (Entrix, 2007) and will be detailed during the
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permitting process in 2008. Permit requirements shall be consulted when developing detailed
plans and specifications. Construction contract documents will be required to explicitly outline
environmental protection requirements during construction.

6.5.7.2 Erosion Control
Considerations for erosion control will include the following:

e Site plans for storm drainage, grading, and erosion control plans will be required for all
grading activities.

e Erosion control plan shall include a schedule for implementation of erosion measures,
including measures to cover bare soil following final grading and implementation of wet
weather measures. On sites where vegetation and ground cover have been removed, the site
shall be protected through the wet season with straw mulch, erosion blankets, or other
approved method, where appropriate.

e Water containing sediment shall not be discharged into the surface water management
system, wetlands, or streams without first passing through an approved sediment filtering
facility or device. Discharge from temporary sedimentation ponds or detention facilities used
for sedimentation during construction shall be constructed to applicable standards to provide
adequate sediment filtration.

6.6 Cost Estimating Criteria and Estimate

An opinion of probable construction cost has been developed for the CRRDR project by MWH.
The estimated costs are summarized in Table 6-1 at end of this section. Details of the estimate
are found in Appendix C.

6.6.1 Basis of the Cost Estimate
The opinion of probable construction cost estimate is based on the following:

e The dam removal, sediment stabilization, channel construction, sediment removal, and
disposal concepts described in this report

e The volume of sediment to be removed and rock to be excavated as estimated by MEI (2003
and 2005b)

e The cost estimate prepared by Entrix for environmental permitting and steelhead and
California red-legged frog mitigation activities (Entrix, 2004)

e MWH’s evaluation of the major construction items appropriate to complete the work
¢ Quantity estimates for the stream diversion facilities, access roads, and sediment stabilization

that were developed from the layouts included herein and from experience with similar
projects
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6.6.2 Cost Estimate Criteria
The estimated costs are also based on the following criteria:

e Labor rates and fringes are based on 2007 Davis-Bacon rates for Monterey County.

e Labor costs are based on 5 days per week, 10 hours per shift. Payroll tax and workers
compensation insurance are set at 38 percent.

e Equipment rates are drawn from estimator’s equipment history information.

e Material costs are based on typical costs for similar work. Construction water is assumed to
be available on site.

e The construction crews developed for use in these estimates are derived from experience for
similar work. The estimated requirements for labor, which affects the number of vehicle trips
to and from the site, vary from an approximate average of 15 workers per day during Phase I
(road construction and improvements scheduled for first season for approximately eight
months), to an approximate average of 25 workers per day during Phase II (dam demolition,
sediment stabilization, excavation, and disposal). A maximum of about 40 workers would be
needed during July through October. Construction crews could be transported to work in car
pools to minimize construction related traffic, or shuttled from a designated offsite parking
facility.

e Direct construction costs are based on 3rd-quarter 2007 dollars.
e Project financing costs are excluded.

e Escalation to mid-point of construction is assumed at 7.5% based on escalation observed in
the heavy civil construction industry.

e No costs have been added for damage or lost time due to the potential for overtopping of the
stream diversion system and work site.

e The cost for those permitting and mitigation measures associated with steelhead and
California red-legged frog that were described by Entrix (2004) is included and based on the
San Clemente Dam strengthening alternative monitoring. However, it is assumed that the
costs will be similar because most of the in-stream work for the CRRDR project will occur
over 2-years, as with the strengthening alternative. Additional measures that may be required
by regulatory agencies are not included.

e If further restrictions on the construction schedule are imposed based on environmental
issues not described above, the construction schedule may need to be extended. This would
result in additional mobilization, dewatering and winterization costs that are not included in
the current estimate.

e Weather conditions could also impact the construction schedule. If the construction program
occurs during a wet part of the hydrologic cycle and spring flows remain high for an
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extended period at the beginning of the construction season, or if significant storms occur in
early fall, construction delays could occur that would increase the number of construction
seasons. This would result in additional mobilization, dewatering and winterization costs that
are not included in the current estimate.

e The average unit weight of the sand/gravel sediments is assumed to be 105 pounds per cubic
foot. In-situ moisture content at the time of transport is assumed to be on the order of 20
percent.

e Diversion dike foundation improvements are not included in this estimate, as it is assumed
the design will employ overbuilding and/or dike redundancy to mitigate for unfavorable
foundation conditions.

6.6.3 Limitations of the Cost Estimate

The opinion of probable construction cost was developed using the software of the Chief
Estimator developed by International Project Estimating Limited (IPE 2007). A contingency of
25 percent has been added to account for pricing variations. Non-construction project costs also
presented. It should be emphasized that the opinion of probable construction cost has been
prepared at a conceptual level. The actual cost will change up or down as the design is defined in
more detail and as it evolves in response to the evolving needs of the project’s stakeholders. For
example, it should be noted that, if an insufficient amount of large boulders are produced for the
channel restoration, large boulders would have to be imported and placed at an approximate cost
of $250,000 $500,000 for roughly 750 boulders required for channel restoration (includes
replacement boulders), thereby adding to project construction costs and potentially impacting the
overall schedule.

Furthermore, the estimate of costs shown and any resulting conclusions on the project financial,
economic feasibility, or funding requirements, have been prepared from guidance in the project
evaluation and implementation from the information available at the time the estimate was
prepared. The final costs of the project and resulting feasibility will depend on actual labor and
material costs, competitive market conditions, and other variable factors. Accordingly, the final
project costs may vary from the estimate. Project feasibility, benefit/cost analysis, risk and
funding must be carefully reviewed prior to making specific funding decisions and establishment
of the project budget.

6.7 Scheduling Criteria and Schedule
The project scheduling criteria are defined below:

e The project should be sequenced and designed such that the project can be completed as soon
as possible in order to minimize escalation costs and make the project attractive to
contractors (i.e., project construction that extends multiple years will likely reduce the
number of bidders on the project).

e The schedule must incorporate environmental restrictions that define a specific construction
window for activities occurring within the river channel.

A conceptual schedule is presented on Figure 6-2 using the general schedule criteria above and
schedule detail and assumptions described below.
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The project is expected to take four to five years to complete, from environmental review,
permitting, and design, to infrastructure improvements, sediment removal, diversion channel
excavation, diversion dike construction, dam demolition, and creek channel reconstruction. The
overall schedule could be affected by the amount of yearly rainfall and its effects on river flow
conditions in the spring.. Construction in the river channel will be limited to between May 15
and October 15 each year, although in dry seasons it is anticipated that some limited construction
activity, based on permit requirements and detailed authorizations from agencies (e.g., CDFG,
NOAA, USFWS), may occur into December each year. During extended construction seasons,
the contractor will be required to completely demobilize from the river channel and banks no
later than December 31. Conversely, in wet seasons the construction window will be shortened
depending on river stage.

Environmental permitting activities are assumed to extend until early 2009, at which time the
Record of Decision would be adopted by the lead agencies. Final engineering studies would be
performed in 2008 and 2009, including final geotechnical investigations for the diversion
channel, sediment stabilization, sediment disposal site, and access roads; design of the access
roads; design of the sediment pile including stability and hydrologic analyses; planning for
demolition of the dam; planning and design of stream bypass and dewatering facilities; design of
the bypass channel and diversion dike construction; design of the reconstruction of the San
Clemente Creek channel; and design of mitigation or habitat enhancement plans for red-legged
frogs and steelhead.

In order to expedite the project construction and make the project more attractive for bidders,
two separate construction contract packages would be developed, where construction bids would
be solicited for the first phase in late 2008, for award in early 2009. However, it should be
emphasized that first phase construction will only occur in early 2009 if permitting activities
complete as planned or are adjusted to fit this phasing sequence'. The second phase would solicit
for construction bids in late 2009, for award in early 2010. The first construction phase (Phase
1), in 2009, would include mobilization, improvement of the access road from Cachagua Grade
to a new access road, construction of a new access road from the existing access road to the
reservoir, and initial construction activities to prepare for Phase II construction (e.g., placement
of diversion piping, clearing, and preparation of stream cutoff).

The second construction phase (Phase 2), in years 2010 through 2011 would include the
construction of temporary roads across the reservoir sediment surface to allow access for
excavating equipment, the removal of sediment, blasting and construction of the diversion
channel and diversion dike, sediment slope stabilization, demolition of the dam, the
reconstruction of stream channels, and the restoration and revegetation of the sediment pile and
reservoir area. Reservoir restoration and channel reconstruction activities would take place

' The current permitting schedule (Figure 6-1) shows that the CDFG Streambed Alteration Agreement (SAA) will
not complete until mid- to late-2009. The Phase I schedule assumes that some stream diversion preparation
activities will be allowed to occur in 2009. This will be necessary in order to allow the Phase II construction to
complete in two construction seasons. Permitting activities planned for 2008 should be defined such that a limited
SAA permit be prepared to allow for pre-construction activities in the river channel in 2009. Moreover, this
schedule will be impacted if delays occur for permit approval of road improvements and the new reservoir access
road, access survey, engineering design, Phase I bid package preparation, and construction contract procurement,
all of which are planned to be completed in 2008.
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concurrently with sediment removal activities. During each construction season, mobilization
would occur during the month of March. Field work in the reservoir area would start on or about
April 15. Installation of temporary diversion and dewatering facilities would take about one
month, with closure of the cofferdams on or about May 15. Fish rescue and drawdown of the
reservoir would continue until about May 31. Actual channel excavation, dike construction,
sediment stabilization and excavation, and dam removal operations would take place during a
five-month period from June through October. Removal of cofferdams and demobilization of in-
stream construction operations would occur in November. Allowing for holidays and a few days
of bad weather, it was assumed that each season would have approximately 100 working days of
actual channel excavation, sediment stabilization and excavation, and dam removal production
operations.

Sediment excavation, transport and placement operations would be conducted in two 10-hour
shifts, five days per week. For computation of actual production, it was assumed that each shift
would have one unproductive hour, that is, the 10-hour shifts would have nine hours of actual
production.

The equipment for sediment excavation and transport was sized to be able to sustain an average
rate of 300 cubic yards per hour with a peak capacity of 500 cubic yards per hour. This results in
a sediment removal rate that would remove 360,000 cubic yards of sediment in San Clemente
Creek channel in about three months.

It is assumed that, during the third and last year of construction operations, sediment removal
and sediment slope stabilization (soil-cement mixing) would be completed in September. The
upper portion of the dam would be demolished while sediment removal and sediment
stabilization are being completed. Then, dam demolition and removal activities would continue
into the fall and be completed in October. Removal of cofferdams and demobilization of in-
stream construction operations would occur later in October and November.

Reservoir restoration and channel reconstruction activities would take place concurrently with
sediment removal activities. This work would begin at the upstream end of the reservoir (San
Clemente arm of reservoir) and progress toward downstream as new areas of the historical
stream terraces and channel are uncovered. Additional time would be needed at the conclusion of
the sediment removal, dam demolition, and cofferdam removal operations to complete the
reconstruction of the river channel and the revegetation of the reservoir and sediment areas.

6.8 Construction Documents

A preliminary description of the construction documents including drawings and specifications
to be developed for the project are listed in this section.

6.8.1 Drawings
Civil Drawings
C-1 General notes for civil engineering
C-2 Site plan
C-3 Demolition plan
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C-4 Temporary stream diversion plan

C-5 Plan of diversion channel

C-6 Cross-section of diversion channel and details of diversion sill
C-7 Plan of diversion dike

C-8 Cross-section of diversion dike

C-9 Plan of slope stabilization

C-10 Cross-section and details of slope stabilization

C-11 Profile of permanent diversion pipeline

C-12 Details of pipeline connections

C-13 Erosion, sediment, and pollution control plan

C-14 Channel restoration plan,

C-15 Channel restoration profiles, sections and typical details

Structural Drawings

S-1 General notes for structural engineering

S-2 Plan of river water intake system

S-3 Section and details of river water intake system

S-4 Plan, section and details for diversion sill

S-5 Typical details of foundation support for permanent pipelines
S-6 Sections and details of the temporary sheet pile cofferdam

Mechanical and Electrical Drawings
ME-1 General notes
ME-2 Schedule of valves

Landscape Drawings

L-1 General notes

L-2 General plan for landscape and revegetation

L-3 Plan and schedule of landscape and revegetation at San Clemente Creek riverbank
L-4 Plan and schedule of landscape and revegetation at sediment disposal area and slope

6.8.2 Specifications
DIVISION 1 - GENERAL REQUIREMENTS
01500 Landscaping & Site Restoration

DIVISION 2 - SITE WORK

02050 Removal and Demolition
02140 Diversion and Care of Water
02200 Earthwork

02210 Rock Excavation

02266 Drilling and Grouting

02490 Rock Bolts

02900 Water System

02901 Soil-Cement Mixing

02902 Riprap

DIVISION 3 - CONCRETE
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03100 Concrete Formwork
03200 Concrete Reinforcement
03250 Concrete Accessories
03300 Concrete

03361 Shotcrete

03600 Grout

03701 In Situ Concrete Testing

DIVISION 11 - EQUIPMENT

11010 Quality Requirements for Equipment
11020 Inspections and Tests for Equipment
11030 Materials and Equipment

11040 Manufacturer’s Services

11050 Operation and Maintenance Manuals

DIVISION 15 - MECHANICAL

15010 Basic Mechanical Requirements
15060 Miscellaneous Piping and Accessories
15100 General Requirements for Engineered Valves
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San Clemente Dam
Removal and River Re-route
Permitting Schedule

[January

[February

[March [April

[June

[July

[August [ September [October |

May
11/18 [ 11/25 [ 12/2 | 12/9 [12/16 [12/23 [12/30 [ 1/6 113 | 1/20 | 1/27 2/3 210 | 2/17 | 2/24 3/2 3/9 3/16 | 3/23 | 3/30 4/6 413 | 4/20 | 4/27 5/4 5/11 5/18 | 5/25

ID [Task Name Duration | Start Finish [December
1 NEPA/CEQA Final EIR/EIS 368 days Fri 12/28/07 Tue 5/26/09
2 DWR file Notice of Determination with State Clearinghouse (30-day clock for court 22 days Fri 12/28/07 Mon 1/28/08
challenges)
3 USACE prepare and sign Federal Record of Decision (after all federal permitting is 20 days Wed 4/29/09 Tue 5/26/09
complete)
4 Permitting Strategy meeting and direction to proceed on permitting 1day Tue 1/29/08 Tue 1/29/08
5 USACE Clean Water Act 404 Permit 245 days Wed 5/21/08 Tue 4/28/09
6 ENTRIX submit draft wetland delineation to U.S. Army Corps of Engineers (from 1day Wed 5/21/08 Wed 5/21/08
existing work)
7 ENTRIX/USACE site visit for delineation verification 1day Wed 6/25/08 Wed 6/25/08
8 ENTRIX prepare final wetland determination to U.S. Army Corps of Engineers 1 day Wed 5/21/08 Wed 5/21/08
(assuming minor changes)
9 ENTRIX prepare application for CWA Section 404 Permit 24 days Thu 6/26/08 Tue 7/29/08
10 Submit CWA 404 Application to USACE 1 day Tue 4/28/09 Tue 4/28/09
11 USACE 30-day Public Notice (USACE mailing list) 23 days Wed 7/30/08 Fri 8/29/08
12 Respond to comments received on notice (submit responses to USACE, not 22 days Mon 9/1/08 Tue 9/30/08
circulated to public)
13 USACE designate the LEDPA (after all other federal permitting is complete) 20 days Mon 11/3/08 Fri 11/28/08
14 NOAA Fisheries Endangered Species Act Consultation 203 days Wed 1/30/08 Fri 11/7/08
15 ENTRIX Consultation Meeting with NOAA Fisheries; coordination with 14 days Wed 1/30/08 Mon 2/18/08
DFG/USFWS. Identify take mechanisms, tools and quantification measures
16 ENTRIX prepare Draft BA 42 days Tue 2/19/08 Wed 4/16/08
17 Submit Draft BA to NOAA Fisheries for review and comment 1day Thu 4/17/08 Thu 4/17/08
18 NOAA Review of Draft BA 23 days Fri 4/18/08 Tue 5/20/08
19 ENTRIX meet with NOAA to walk through draft BA 1 day Wed 5/21/08 Wed 5/21/08
20 ENTRIX receive NOAA Comments on Draft BA 1 day Wed 5/21/08 Wed 5/21/08
21 ENTRIX review comments and prepare final BA 21 days Wed 5/21/08 Wed 6/18/08
22 Submit Final BA to NOAA 1 day Thu 6/19/08 Thu 6/19/08
23 NOAA Draft Biological Opinion 68 days Fri 6/20/08 Tue 9/23/08
24 NOAA- conduct agency review of BO and Final Biological Opinion 32 days Wed 9/24/08 Thu 11/6/08
25 Receive BO and ITS 1 day Fri 11/7/08 Fri 11/7/08
26 USFWs Species Act Ci 232 days Wed 1/30/08  Thu 12/18/08
27 ENTRIX consult with USFWS on Draft BA for terrestial species 35 days Wed 1/30/08 Tue 3/18/08
28 ENTRIX prepare Draft BA for terrestrial species 45 days Wed 3/19/08 Tue 5/20/08
29 Submit Draft BA to USFWS for review and comment 1 day Wed 5/21/08 Wed 5/21/08
30 USFWS Review of Draft BA for terrestrial species 25 days Thu 5/22/08 Wed 6/25/08
31 ENTRIX meet with USFWS to walk through Draft BA 1 day Thu 6/26/08 Thu 6/26/08
32 ENTRIX receive USFWS Comments on Draft BA 1 day Thu 6/26/08 Thu 6/26/08
33 ENTRIX receive comments and prepare Final BA for terrestrial species 23 days Thu 6/26/08 Mon 7/28/08
34 Submit Final BA to USFWS 1 day Tue 7/29/08 Tue 7/29/08
35 USFWS Draft Biological Opinion 68 days Wed 7/30/08 Fri 10/31/08
36 USFWS- conduct agency review of BO and Final Biological Opinion 33 days Mon 11/3/08  Wed 12/17/08
37 Receive BO and ITS 1day  Thu12/18/08  Thu 12/18/08
38 CDFG ion Agl 432 days Wed 1/30/08 Thu 9/24/09
39 ENTRIX prepare application for Streambed Alteration Agreement 14 days Wed 1/30/08 Mon 2/18/08
40 CAW submit final application for Streambed Alteration Agreement 1day Wed 4/29/09 Wed 4/29/09
41 CDFG act on application for Streambed Alteration Agreement 106 days Thu 4/30/09 Thu 9/24/09
42 California SHPO Section 106 NHPA 324 days Wed 1/30/08 Mon 4/27/09
43 ENTRIX develop archealogical field testing plan and obtain SHPO approval 24 days Wed 1/30/08 Mon 3/3/08
44 ENTRIX/SHPO/Tribes monthly cultural resources consultation meetings 153 days Wed 1/30/08 Fri 8/29/08
45 ENTRIX archealogical field testing 22 days Tue 3/4/08 Wed 4/2/08
46 ENTRIX revise Draft Section 106 Technical Report 42 days Thu 4/3/08 Fri 5/30/08
47 ENTRIX/SHPO develop Memorandum of Agreement (MOA/PA) with stipulations on 86 days Mon 6/2/08 Mon 9/29/08
schedule of required actions
48 ENTRIX Final Section 106 Technincal Report production 150 days Tue 9/30/08 Mon 4/27/09
49 ENTRIX HABS/HAER documentation for San Clemente Dam (in parallel with final 87 days Thu 5/1/08 Fri 8/29/08
design)
50 Monterey County Land Use Permit Applications 239 days Wed 1/30/08  Mon 12/29/08
51 Request appointment with Monterey County Planning Department 1 day Wed 1/30/08 Wed 1/30/08
52 ENTRIX/CAW Permit Appointment with Monterey County application 21 days Fri 2/1/08 Fri 2/29/08
packages/County deems applications complete
53 ENTRIX prepares and submits Monterey County application packages/County 86 days Mon 3/3/08 Mon 6/30/08
deems applications complete
54 Monterey County land use permit applications reviewed 65 days Tue 7/1/08 Mon 9/29/08
55 Monterey County public notice period for Hearing 45 days Tue 9/30/08 Mon 12/1/08
56 Monterey County issues permits 20 days Tue 12/2/08  Mon 12/29/08
57 RWQCB Clean Water Act 401 Certification 193 days Wed 1/30/08 Fri 10/24/08
58 Environmental Impact Report reviewed 131 days Wed 1/30/08 Wed 7/30/08
59 Submit 401 application 1 day Thu 7/31/08 Thu 7/31/08
60 RWQCB review/prepare certification 60 days Fri 8/1/08 Thu 10/23/08
61 RWQCB issue 401 certification 1 day Fri 10/24/08 Fri 10/24/08
62 Clean Water Act 402 96 days Wed 5/28/08 Wed 10/8/08
63 Finalize Stormwater Pollution Prevention Plan 30 days Wed 5/28/08 Tue 7/8/08
64 NPDES permit 5 days Wed 7/9/08 Tue 7/15/08
65 Submit application 1 day Wed 7/16/08 Wed 7/16/08
66 Receive permit conditions 60 days Thu 7/17/08 Wed 10/8/08
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San Clemente Dam
Removal and River Re-route
Permitting Schedule

[June

[July

[ September

ID [Task Name Duration Start Finish | [November [ December [January [ February [March [ April [May
10/26 | 11/2 | 11/9 | 11/16 | 11/23 | 11/30 | 12/7 | 12/14 | 12/21 | 12/28 | 1/4 111 1/18 | 1/25 21 2/8 2115 | 2/22 31 3/15 | 3/22 | 3/29 4/5 412 | 419 | 4/26
1 NEPA/CEQA Final EIR/EIS 368 days Fri 12/28/07 Tue 5/26/09
2 DWR file Notice of Determination with State Clearinghouse (30-day clock for court 22 days Fri 12/28/07 Mon 1/28/08
challenges)
3 USACE prepare and sign Federal Record of Decision (after all federal permitting is 20 days Wed 4/29/09 Tue 5/26/09
complete)
4 Permitting Strategy meeting and direction to proceed on permitting 1day Tue 1/29/08 Tue 1/29/08
5 USACE Clean Water Act 404 Permit 245 days Wed 5/21/08 Tue 4/28/09
6 ENTRIX submit draft wetland delineation to U.S. Army Corps of Engineers (from 1day Wed 5/21/08 Wed 5/21/08
existing work)
7 ENTRIX/USACE site visit for delineation verification 1day Wed 6/25/08 Wed 6/25/08
8 ENTRIX prepare final wetland determination to U.S. Army Corps of Engineers 1 day Wed 5/21/08 Wed 5/21/08
(assuming minor changes)
9 ENTRIX prepare application for CWA Section 404 Permit 24 days Thu 6/26/08 Tue 7/29/08 ‘
10 Submit CWA 404 Application to USACE 1 day Tue 4/28/09 Tue 4/28/09 * /28
11 USACE 30-day Public Notice (USACE mailing list) 23days ~ Wed 7/30/08 Fri 8/29/08 %
12 Respond to comments received on notice (submit responses to USACE, not 22 days Mon 9/1/08 Tue 9/30/08
circulated to public)
13 USACE designate the LEDPA (after all other federal permitting is complete) 20 days Mon 11/3/08 Fri 11/28/08
14 NOAA Fisheries Endangered Species Act Consultation 203 days Wed 1/30/08 Fri 11/7/08
15 ENTRIX Consultation Meeting with NOAA Fisheries; coordination with 14 days Wed 1/30/08 Mon 2/18/08
DFG/USFWS. Identify take mechanisms, tools and quantification measures
16 ENTRIX prepare Draft BA 42 days Tue 2/19/08 Wed 4/16/08
17 Submit Draft BA to NOAA Fisheries for review and comment 1 day Thu 4/17/08 Thu 4/17/08
18 NOAA Review of Draft BA 23 days Fri 4/18/08 Tue 5/20/08
19 ENTRIX meet with NOAA to walk through draft BA 1 day Wed 5/21/08 Wed 5/21/08
20 ENTRIX receive NOAA Comments on Draft BA 1 day Wed 5/21/08 Wed 5/21/08
21 ENTRIX review comments and prepare final BA 21 days Wed 5/21/08 Wed 6/18/08
22 Submit Final BA to NOAA 1 day Thu 6/19/08 Thu 6/19/08
23 NOAA Draft Biological Opinion 68 days Fri 6/20/08 Tue 9/23/08
24 NOAA- conduct agency review of BO and Final Biological Opinion 32 days Wed 9/24/08 Thu 11/6/08
25 Receive BO and ITS 1 day Fri 11/7/08 Fri 11/7/08
26 USFWs Species Act Ci 232 days Wed 1/30/08  Thu 12/18/08
27 ENTRIX consult with USFWS on Draft BA for terrestial species 35 days Wed 1/30/08 Tue 3/18/08
28 ENTRIX prepare Draft BA for terrestrial species 45 days Wed 3/19/08 Tue 5/20/08
29 Submit Draft BA to USFWS for review and comment 1 day Wed 5/21/08 Wed 5/21/08
30 USFWS Review of Draft BA for terrestrial species 25 days Thu 5/22/08 Wed 6/25/08
31 ENTRIX meet with USFWS to walk through Draft BA 1 day Thu 6/26/08 Thu 6/26/08
32 ENTRIX receive USFWS Comments on Draft BA 1 day Thu 6/26/08 Thu 6/26/08
33 ENTRIX receive comments and prepare Final BA for terrestrial species 23 days Thu 6/26/08 Mon 7/28/08
34 Submit Final BA to USFWS 1 day Tue 7/29/08 Tue 7/29/08
35 USFWS Draft Biological Opinion 68 days Wed 7/30/08 Fri 10/31/08
36 USFWS- conduct agency review of BO and Final Biological Opinion 33 days Mon 11/3/08  Wed 12/17/08
37 Receive BO and ITS 1day  Thu12/18/08  Thu 12/18/08
38 CDFG ion Agl 432 days Wed 1/30/08 Thu 9/24/09
39 ENTRIX prepare application for Streambed Alteration Agreement 14 days Wed 1/30/08 Mon 2/18/08
40 CAW submit final application for Streambed Alteration Agreement 1day Wed 4/29/09 Wed 4/29/09 4/29
41 CDFG act on application for Streambed Alteration Agreement 106 days Thu 4/30/09 Thu 9/24/09
42 California SHPO Section 106 NHPA 324 days Wed 1/30/08 Mon 4/27/09
43 ENTRIX develop archealogical field testing plan and obtain SHPO approval 24 days Wed 1/30/08 Mon 3/3/08
44 ENTRIX/SHPO/Tribes monthly cultural resources consultation meetings 153 days Wed 1/30/08 Fri 8/29/08
45 ENTRIX archealogical field testing 22 days Tue 3/4/08 Wed 4/2/08
46 ENTRIX revise Draft Section 106 Technical Report 42 days Thu 4/3/08 Fri 5/30/08
47 ENTRIX/SHPO develop Memorandum of Agreement (MOA/PA) with stipulations on 86 days Mon 6/2/08 Mon 9/29/08
schedule of required actions
48 ENTRIX Final Section 106 Technincal Report production 150 days Tue 9/30/08 Mon 4/27/09
49 ENTRIX HABS/HAER documentation for San Clemente Dam (in parallel with final 87 days Thu 5/1/08 Fri 8/29/08
design)
50 Monterey County Land Use Permit Applications 239 days Wed 1/30/08  Mon 12/29/08
51 Request appointment with Monterey County Planning Department 1 day Wed 1/30/08 Wed 1/30/08
52 ENTRIX/CAW Permit Appointment with Monterey County application 21 days Fri 2/1/08 Fri 2/29/08
packages/County deems applications complete
53 ENTRIX prepares and submits Monterey County application packages/County 86 days Mon 3/3/08 Mon 6/30/08
deems applications complete
54 Monterey County land use permit applications reviewed 65 days Tue 7/1/08 Mon 9/29/08
55 Monterey County public notice period for Hearing 45 days Tue 9/30/08 Mon 12/1/08
56 Monterey County issues permits 20 days Tue 12/2/08  Mon 12/29/08
57 RWQCB Clean Water Act 401 Certification 193 days Wed 1/30/08 Fri 10/24/08
58 Environmental Impact Report reviewed 131 days Wed 1/30/08 Wed 7/30/08
59 Submit 401 application 1 day Thu 7/31/08 Thu 7/31/08
60 RWQCB review/prepare certification 60 days Fri 8/1/08 Thu 10/23/08
61 RWQCB issue 401 certification 1day Fri 10/24/08 Fri 10/24/08 (10/24
62 Clean Water Act 402 96 days Wed 5/28/08 Wed 10/8/08
63 Finalize Stormwater Pollution Prevention Plan 30 days Wed 5/28/08 Tue 7/8/08
64 NPDES permit 5 days Wed 7/9/08 Tue 7/15/08
65 Submit application 1 day Wed 7/16/08 Wed 7/16/08
66 Receive permit conditions 60 days Thu 7/17/08 Wed 10/8/08

August
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San Clemente Dam
Removal and River Re-route
Project Schedule

ID |Task Name Duration 2008 2009 2010 2011 2012
Qtr 4 Qtr 1 Qtr2 Qir 3 Qtr 4 Qtr 1 Qtr2 Qrr3 [ aQtr4 arri | ar2 | a3 [ Qtr4 Qr1i | ar2 | a3 [ Qtr4 Qri [ Qtr2
1 PERMITTING 442 days 3
2 | ENGINEERING DESIGN & PERMITTING SUPPORT 488 days
3 SH &CRLF MIT MONTORING PHASE 1 180 days
4 | SH &CRLF MIT MONTORING PHASE 2 397 days
5 PHASE 1 110 days
6 SET-UP STREAM DIVERSION 40 days
7 CLEAR AREA FOR DIVERSION CHANNEL BLASTING 20 days
8 BUILD CUTOFF WALLS 20 days
9 CLEAR & GRUB, GRADE HAUL ROAD TO DISPOSAL AREA 60 days
10 ACCESS ROAD UPGRADE 35 days
11 PREPARE SLOPE STABLIZATION AREA 30 days
12 DEMOBILIZATION 15 days
13 | PHASE 2 475 days
14 MOBILIZATION 30 days
15 INSTALL DEWATERING SYSTEM 25 days
16 DRAWDOWN RESERVOIR 10 days
17 DEWATERING & CARE OF WATER 100 days
18 INSTALL CAL-AM'S WATER DIVERSION INTAKE AND TEMPORARY PIPELINE 100 days
19 SEDIMENT EXCAVATION AND DISPOSAL 100 days
20 SLOPE STABILIZATION OF SEDIMENT 100 days
21 BLAST BYPASS CHANNEL 40 days
22 BUILD DIVERSION DIKE 40 days
23 RIVER RESTORATION 20 days
24 DRILL DAM ABOVE EL. 525 FT 75 days
25 DEMOBILIZATION 30 days
26
27 MOBILIZATION 30 days
28 INSTALL CAL-AM'S PERMANENT WATER DIVERSION PIPELINE 100 days
29 INSTALL DEWATERING SYSTEM 10 days
30 DRAWDOWN RESERVOIR 10 days
31 DEWATERING & CARE OF WATER 100 days
32 RIVER RESTORATION AND SEDIMENT EXCAVATION 100 days
33 DAM DRILLING & DEMOLITION 100 days
34 DEMOBILIZATION 50 days
Task Milestone Rolled Up Split v rriiiiioo, External Tasks | ‘ Deadline
B;?ﬁc.}:uz'ﬁ%%éEMENTE DAM REMOVAL Split e Summary Rolled Up Milestone <> Project Summary ﬁ
Progress I = Rolled Up Task Rolled Up Progress I CExternal Milestone ‘
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Draft Preliminary Geotechnical Report
Carmel River Reroute and San Clemente Dam Removal
Monterey County, California

Professional Certification

This report has been prepared by MWH Americas, Inc. (MWH) under the professional
supervision of the senior staff whose seals and signatures appear herein. The findings,
interpretations of data, recommendations, specifications, or professional opinions are presented
within the limits of the available information at the time the report was prepared, in accordance
with generally accepted professional engineering and geologic practice and within the
requirements of the California State Coastal Conservancy. There is no other warranty, either

expressed or implied.

The findings of this report are preliminary and are intended to provide a feasibility-level
evaluation of the site. This report is not intended for final design purposes. The findings of this
report are based on the readily available data and information obtained from public and private
sources. Additional studies (at greater cost) may or may not disclose information which may
significantly modify the findings of this report. In the event that there are any changes in the
nature, design, or location of the project, or if additional subsurface data are obtained or any
future additions are planned, the conclusions and recommendations contained in the report will
need to be reevaluated by MWH in light of the proposed changes or additional information

obtained.

This report was prepared solely for the benefit of the California State Coastal Conservancy. No
other entity or person shall use or rely upon this report or any of MWH’s work products unless
expressly authorized by MWH. Any use of or reliance upon MWH’s work product by any party,

other than the California State Coastal Conservancy, shall be solely at their own risk.

Final Report to be signed and stamped by author below.

Vik Iso-Ahola, P.E., PMP
Project Manager
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1.0 INTRODUCTION

This draft geotechnical report has been prepared on behalf of the California State Coastal
Conservancy (SCC) by MWH Americas, Inc. (MWH). This report summarizes the results of a
geotechnical investigation and conceptual design evaluation to assess the feasibility of the
proposed Carmel River re-route and San Clemente Dam removal project (CRRDR). The project
has been presented as an alternative in the Draft Environmental Impact Report/ Environmental
Impact Statement (EIR/EIS) titled “Environmental Impact Statement Report for the San
Clemente Dam Seismic Retrofit Project” dated April 2006.

The San Clemente Dam is located approximately 3.7 miles south-southeast of Carmel Valley
Village in unincorporated Monterey County, California (Figure 1-1). The dam is located on the
Carmel River at the confluence with San Clemente Creek, approximately 18.8 miles upstream of
the Pacific Ocean. The reservoir impounded by the San Clemente Dam is comprised of the San
Clemente Arm to the west and the Carmel River Arm to the east. For the purpose of this study,
the project site consists of these two reservoir arms and the ridge separating the two arms, which
starts about 500 feet upstream of the dam and continues approximately 0.5 miles upstream. A
depiction of the project site and the proposed features are shown on Figure 1-2.

1.1 Background

The California Department of Water Resources (DWR) Division of Safety of Dams (DSOD)
conducted a study that found that the San Clemente Dam did not comply with DSOD’s dam
safety requirements. As a result, DSOD requires that California American Water Company
(Cal-Am), the owner and operator of the dam, mitigate the potential for instability of the dam
with respect to the maximum credible earthquake (MCE) and probable maximum flood (PMF)
events.

In response to the DSOD’s requirements, Cal-Am has conducted many studies to evaluate
methods to bring the dam into compliance. These previous studies have identified a number of
remedial alternatives such as reinforcing the existing dam, removing the dam, replacing the dam,
as well as other options. Currently, Cal-Am’s preferred remedial method includes strengthening
the dam and stabilizing a portion of the retained sediments.

The proposed dam remediation is subject to the jurisdiction of multiple federal, state, and local
agencies, such as the United States Army Corps of Engineers (USACE) and the California
Department of Water Quality (DWQ). The lead federal agency, the USACE, has determined that
the remediation proposed by Cal-Am may have a significant impact on the quality of the human
environment, and as a result, has required Cal-Am to conduct an EIR/EIS to evaluate the
proposed remediation, as well as other viable alternates. Four alternate remedial measures were
evaluated in the April 2006 Draft EIR/EIS prepared by Entrix, which included:

¢ Notch the dam and remove a portion of the retained sediments;

e Remove the dam and all the retained sediments;
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e Reroute the Carmel River into San Clemente Creek, remove the dam, remove retained
sediments in the San Clemente Creek drainage, and stabilize the sediments within the
Carmel River drainage (the CRRDR alternate previously described); or

¢ Do nothing.

The SCC has been appointed as the lead state agency in this process and is spearheading
supplemental technical studies to support this effort. The goals for the supplemental studies are
to: 1) provide sufficient information to enable consensus among the parties on a feasible strategy
for removing the dam, and 2) prepare the CRRDR project for the permitting and final design
phases. The intent of this geotechnical report is to conduct a preliminary evaluation of the
geotechnical feasibility of the CRRDR alternate.

1.2 Project Description

The CRRDR alternate would meet the seismic and flood related safety goals, improve
environmental conditions, and maintain a drinking water supply for Cal-Am. This alternate
would include a number of site improvements including removal of the San Clemente Dam,
construction of a diversion dike and bypass channel, partial excavation of the impounded
sediment, and modification of the lower reaches of San Clemente Creek to accommodate
additional water flow from the Carmel River (Figure 1-2). A descriptions of the proposed
project features, site layout, construction activities required for the CRRDR as described in the
Draft EIR/EIS report are provided in the following paragraphs (Entrix and Cal-Am, 2006).

Initially, a temporary sheet pile cofferdam will be constructed approximately 3,000 feet upstream
of the dam on the Carmel River Arm. The sheet piling will be driven to bedrock to provide a
relatively water-tight barrier, which will reduce subsurface and surface flow into the construction
area. Current diversion design assumptions envision that the impounded water behind the
cofferdam will be up to about 10 feet deep, although this may change upon detailed evaluation of
hydraulics and hydrology. The impounded water will be diverted downstream of the
construction site through a temporary pipeline. Once the cofferdam is in place, the sediments
located down stream of the cofferdam will be dewatered to facilitate construction activities.

Subsequent to river diversion and site dewatering, a bypass channel located approximately 2,500
feet upstream of the dam will be excavated through the ridge dividing the San Clemente and
Carmel River reservoir arms. The bypass channel cut will be approximately 450 feet long, 150
feet wide, and up to 120 feet deep. The rock and gravel excavated from the bypass channel will
be reused as fill and slope armoring applications associated with the project.

Much of the rock excavated from bypass channel will be used in a diversion dike to be
constructed directly to the east. This dike will redirect flows from the Carmel River into the
bypass channel and then into the San Clemente arm of the reservoir. Based on preliminary
layouts, the diversion dike will be approximately 75 feet high and will have slopes of 2.5H:1V
on the upstream face and 3H:1V on the downstream face.

To reduce the effects of erosion of the adjacent stream, the upstream slope of the diversion dike
will be armored with riprap. A cement-bentonite cutoff wall will also be constructed at the
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upstream toe of the embankment. The cutoff wall will act to reduce undermining at the toe of
the embankment and will help retain water within the abandoned section of the Carmel River,
where a new wetland area will be constructed.

Modifications to the San Clemente reservoir arm will be made to remove sediments that have
accumulated since the installation of the dam. However, additional channel widening will be
required to accommodate the additional flow volumes from the Carmel River. Initial estimates
call for the removal of sediments that are up to nearly 80 feet deep in the vicinity of the dam. A
total of approximately 380,000 cubic yards of sediment are expected to be removed.

Sediments located within the abandoned portion of the Carmel River arm will be left in place.
Sediments removed from the San Clemente arm will be placed in the southern portions of the
abandoned Carmel River arm.

In the vicinity of the dam, the adjacent Carmel River arm sediments will be graded at a slope of
4H:1V to meet the proposed grade of the San Clemente arm. Deep soil mixing will be used to
stabilize the sediment slope. Deep soil mixing is a soil improvement process that uses
specialized augers to mix a binding agent with subsurface soil, dramatically improving strength
and decreasing permeability.

A series of overlapping deep soil mixing columns will work to form a relatively impermeable
barrier, acting to impound water within the abandoned Carmel River arm on the downstream
end. The cement-bentonite cutoff wall at the location of the diversion dike will act to maintain
water within this abandoned portion, helping to establish a wetland.

Once the Carmel River sediments are stabilized, the San Clemente Dam will be removed.
Concrete rubble from the dam will be recycled for use as fill or riprap to help construct and
protect the slopes of the stabilized sediment. Following completion of construction activities, the
temporary cofferdam and water diversion system will be removed to complete the project.

1.3 Purpose and Scope of Work

The purpose of this geotechnical investigation was to review available geotechnical data and
collect field data to provide a basis for assessing the geotechnical feasibility of the CRRDR
project as described in the Draft EIR/EIS report (Entrix, 2006). This was done by conducting
preliminary geotechnical analyses and evaluations of the site conditions and proposed earthen
structures. Where appropriate, suggestions for further analyses and alternate project approaches
are made.

Geotechnical analyses and evaluations were based on data collected from two rock core
explorations, three soil borings, one hand-excavated test pit, and data contained in reports of
previous site evaluations. The reports reviewed included the following:

e Mussetter Engineering, Inc. (MEI), 2003. San Clemente Reservoir and Carmel River
Sediment Transport Modeling to Evaluate Potential Impacts of Dam Retrofit Options.
April 2003.
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e MEIL 2005a. Hydraulic and Sediment-transport Analysis of Carmel River Bypass
Option, California. Prepared for California American Water. April 25, 2005.

e Entrix and California American Water, 2006. Draft Environmental Impact Report /
Environmental Impact Statement, San Clemente Dam Seismic Safety Project. Prepared
for California Department of Water Resources and U.S. Army Corps of Engineers, April
2006. Available for download at:
http://www.sjd.water.ca.gov/environmentalservices/sanclemente/index.cfm.Entrix

e Kleinfelder Associates, Inc. (Kleinfelder), 2002. Sediment Characterization Study: San
Clemente Reservoir Monterey County, California. Prepared for MEI, November 2002.

Samples of soil and rock were collected from the subsurface explorations at selected locations
(Figure 1-2). A laboratory testing program was developed to help characterize physical and
strength properties of the samples collected. The laboratory testing of soil included moisture
content, grain size analyses, percent fines determination, and soil liquid and plasticity indices
analyses. Laboratory testing of rock included point load compression index and unconfined
compression testing.

A geological site reconnaissance was conducted to evaluate the current conditions at key site
locations. This reconnaissance included an evaluation of the proposed diversion dike, the bypass
channel, and slopes adjacent to the combined flow portion of San Clemente Creek.

A number of geotechnical analyses were conducted in relation to the proposed bypass channel,
diversion dike, stabilized sediment slope, temporary sheet pile cofferdam, combined flow reach,
and reservoir dewatering. Preliminary evaluations of slope stability, rock excavation, settlement,
seepage, and dewatering were conducted.

The scope of work was designed to address the following main objectives:

e Evaluate the cutslope stability of the proposed bypass channel
® Provide a preliminary design of the proposed bypass channel cut slopes
e Evaluate the suitability of the excavated rock for use as fill in the proposed diversion dike

e (Conduct a preliminary evaluation of the proposed diversion dike to identify potential
issues that may be encountered during final design

e (Conduct a preliminary analysis of the proposed stabilized sediment slope at the northern
extent of the abandoned Carmel River Drainage

e (Conduct a preliminary analysis to determine the feasibility of a sheet pile cofferdam to
temporarily impound the Carmel River upstream of the project site

¢ Identify potential reservoir dewatering needs and methods of the reservoir and subsurface
for construction

* Provide a qualitative assessment of the slopes exposed by sediment excavation within the
San Clemente Creek channel with respect to erosion and mass landsliding
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To achieve the aforementioned objectives, the following field analyses and engineering tasks
were performed:

® Advanced two rock core explorations to depths of 90.3 and 120.0 feet
¢ Advanced three mud-rotary borings to refusal at depths ranging from 17.5 to 47.0 feet
¢ (Completed one hand-dug test pit to a depth of 6.2 feet

e Maintained logs of soil, rock and groundwater conditions encountered in each exploration
and obtained soil and rock samples for laboratory tests

e (Conducted soil index tests that consisted of moisture content, gradation, and plastic and
liquid limit indices in accordance with applicable American Society for Testing and
Materials (ASTM) standards

e Evaluated the slope stability of the diversion dike based on anticipated fill materials,
expected groundwater and seepage conditions, and data obtained from field explorations
and laboratory tests

e (Conducted a preliminary liquefaction analysis of the foundation soils that underlie the
diversion dike

e Identified potential measures to mitigate the effects of excessive settlement or
liquefaction-induced settlement of the diversion dike

e [dentified the need for slope protection, granular filters, and seepage control measures on
the upstream side of the diversion dike

e Evaluated the stability of the proposed stabilized sediment slope based on anticipated soil
conditions

® Provided preliminary geotechnical design criteria for the proposed sheet pile cofferdam
based on observed conditions and existing subsurface exploration data

e [dentified potential dewatering methods applicable to the site based on the conditions
encountered and provided a comparison of the potential dewatering methods based on
conditions, capacity, construction needs, and other factors

e Conducted a qualitative assessment of the effects of excavating sediments in San
Clemente Creek on the stability of the newly excavated channel walls based on the
anticipated increase in stream flow

This report presents the results of the subsurface exploration program, laboratory testing, and
preliminary geotechnical engineering analyses related to the proposed CRRDR alternate

1.4 Report Structure

This report is divided into seven sections. Section 1 introduces the project and provides a
description of the project and scope of this report. Descriptions of the methods used to
characterize the site are presented in Section 2. Section 3 presents site conditions based on field
investigations, previous work at the site by others, and published data. Analysis methods,
results, and conclusions are presented in Section 4. Typically, brief descriptions of analyses and
design methods are presented within the body of the report, and when appropriate, more detailed
technical analyses and supporting data are provided in appendices. Section 5 presents
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conclusions base on the analyses presented herein. Recommendations for future work in support
of the final project design are presented in Section 6. Cited references are presented in
Section 7. In summary, the report is divided into the following sections:

e Section 1 Introduction

¢ Section 2 Site Characterization

¢ Section 3 Site Conditions

® Section 4 Preliminary Geotechnical Analyses and Results
e Section 5 Conclusions

e Section 6 Recommendations

e Section 7 References
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2.0 SITE CHARACTERIZATION

2.1 Literature Review

MWH conducted a review of available literature pertaining to the site as part of this preliminary
geotechnical investigation. Our review included previous geotechnical and environmental
reports on the site, available topographic maps, and other available documents. Primary
documents included in this literature review are listed below:

e Entrix Environmental Consultants, 2006. Draft Environmental Impact
Report/Environmental Impact Statement, San Clemente Dam Seismic Safety Project.
April 21, 2006.

e Kleinfelder, 2002. Sediment Characterization Study, San Clemente Reservoir Monterey
County, California. November 5, 2002.

e MEI 2005a. Hydraulic and Sediment-Transport Analysis of Carmel River Bypass
Option, California. Prepared for California American Water. April 25, 2005.

e ME]I, 2005b. Preliminary Hydraulic Analysis of the Carmel River Bypass Option for San
Clemente Dam Removal, memorandum dated February 22, 2005.

e U.S. Geological Survey (USGS), 1979. Carmel Valley 7.5 Minute Quadrangle.

e Woodward-Clyde Consultants, 1997. Design Memorandum, Seismic Retrofit of San
Clemente Dam, Volume 2 of 2. October 10, 2005.

2.2 Field Explorations

2.2.1 Permitting

As part of the geotechnical field explorations, federal, state, and local agencies with jurisdiction
over the field exploration activities were consulted to determine and obtain appropriate
agreements and permits. Our consultations included teleconferences, an on-site meeting and site
walk, email and mail correspondence, and telephone communications. Based on these
consultations, a Programmatic Agreement with the USACE and a Streambed Alteration
Agreement from the California Department of Fish and Game were obtained.

2.2.2 Site Reconnaissance

A preliminary geological site reconnaissance of the bypass channel was conducted on September
13, 2007. A second geological reconnaissance of the remainder of the project site was conducted
on November 1, 2007. The purpose of these reconnaissances was to evaluate and note surface
conditions, including grades, vegetation, outcropping soil and rock, visually apparent geologic
hazards, and surface water conditions. The geological reconnaissances included areas of the
proposed cofferdam, diversion dike, bypass channel, and both the Carmel River and San
Clemente arms of the reservoir. The preliminary geological site reconnaissances were conducted
by qualified geologists. Our subcontracted geologist’s summary of the September 13, 2007
reconnaissance is presented in Appendix C.
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2.2.3 Subsurface Investigation

Subsurface investigations included two rock core borings (BH-1 and BH-2), three soil borings
(BH-3 through BH-5), and one test pit excavation (T-1). Approximate boring locations with
respect to physical site features are depicted on Figure 1-2. Logs of each exploration, a
description of classification methods, photographs of rock core samples, and a key to the
exploration logs are presented in Appendix A. Each subsurface exploration was observed by a
qualified geologist or geotechnical engineer.

Explorations BH-1 and BH-2 were advanced within the footprint of the proposed bypass
channel. BH-1 and BH-2 were advanced using NQ wire-line coring techniques to depths of
130.0 and 90.3 feet, respectively. Continuous rock core samples were collected from both rock
core borings. All core samples were retained for classification purposes. Selected core samples
were tested to determine intact rock strength characteristics.

Soil borings BH-3 through BH-5 were advanced to bedrock within the San Clemente and Carmel
River reservoir arms. These borings were conducted using mud-rotary drilling techniques with a
skid-mounted drill rig. Borings BH-3 and BH-4 were conducted within the footprint of the
proposed diversion dike and were advanced to depths of 47 and 36.5 feet, respectively. Boring
BH-5 was advanced to a depth of 17 feet within the San Clemente arm, approximately 100 feet
down stream of the proposed bypass channel. Relatively disturbed samples were collected at
five-foot intervals in each soil boring and were tested to characterize soil index properties.

Test pit exploration T-1 was conducted near the proposed temporary sheet pile cofferdam.
Exploration T-1 was advanced using hand excavation methods to a depth of 6.2 feet. One bulk
sample was collected from this exploration. The collected bulk sample was analyzed for grain
size distribution.

2.2.4 Laboratory Testing Program

Soil and rock samples were collected from the subsurface explorations conducted as part of this
preliminary geotechnical evaluation. Continuous rock core was collected from borings BH-1
and BH-2. Disturbed soil samples were collected at selected elevations from soil borings BH-3
through BH-5 using 1.4-inch and 2.0-inch inside diameter (ID) split spoon samplers. A
disturbed bulk soil sample was collected from test pit exploration TP-1. Selected rock core
samples were tested to determine the point load strength and unconfined compressive strength of
the intact rock mass. Each soil sample and rock core sample collected was logged and classified
in accordance with the methods described in Appendix A. Laboratory testing was conducted on
selected soil samples to determine moisture content, grain size distribution, and liquid and
plasticity limits. Results of the laboratory testing program are presented in Appendix B.

2.3 Previous Investigations

A number of site evaluations have been conducted to address potential remedial measures for the
San Clemente Dam. The work summarized in this document relies, in part, on the data presented
in these reports. Specifically, the boring logs and soil data presented by Kleinfelder (2002) and
MEI (2005a, 2005b) were utilized for portions of this preliminary geotechnical evaluation. A
more comprehensive list of previous work conducted at the site and an account of the project
history is presented by Entrix (2006).

Preliminary Geotechnical Data and Design Report — Carmel River Reroute and San Clemente Dam Removal

8



3.0 SITE CONDITIONS

3.1 Surface Conditions

San Clemente Dam is located in a steep V-shaped canyon near the confluence of San Clemente
Creek and the Carmel River within the Santa Lucia mountain range. The dam’s reservoir is
comprised of two arms, which are divided by a steep ridgeline. At the location of the proposed
bypass channel, the crest of the ridge rises approximately 120 feet above the reservoir sediment
deposits, which are located at approximate elevation 530 feet above msl (El. 530). In general,
adjacent slopes dip steeply downward toward the reservoir. In some locations, slopes are
estimated to be in excess of 100 percent and reach elevations as high as El. 2,200. These
adjacent slopes are covered by variable amounts of vegetation consisting of grasses, brush,
shrubs, and occasional oak trees.

Large deposits of recent alluvial sediments have collected within both arms of the reservoir. It is
estimated that these sediments have reduce the dam’s storage capacity by nearly 90 percent. The
recent alluvial sediments have formed relatively flat slopes that dip gently downstream. Within
the project site, reservoir sediments generally range from El. 460 to 530. The reservoir
sediments are typically sparsely vegetated within the Carmel River arm, and more densely
vegetated within the San Clemente Creek arm.

Based on Natural Resource Conservation Service (NRCS, formerly the Soil Conservation
Service) maps, soil at the site consists primarily of the Junipero-Sur Complex (NRCS, 2007).
This soil is present along the banks of San Clemente Creek and most of the Carmel River,
including the ridge dividing the two. This soil unit is formed from the weathered residuum of
igneous and metamorphic rock and is found on 50 to 85 percent slopes. Typically, bedrock or
weathered bedrock can be found underlying this soil at shallow depths ranging from 24 to 34
inches.

Other notable mapped NRCS soil units include Cieneba fine gravelly sandy loam, 30 to 70
percent slopes, Arroyo Seco gravelly sandy loam, 5 to 9 percent slopes, and rock outcrops.
Cieneba fine gravelly sandy loam is mapped at higher elevations and near the left abutment of
the San Clemente Dam. Arroyo Seco gravelly sandy loam are present on a bench located
approximately 125 feet above the western bank of San Clemente Creek. Soils maps indicate the
steep slopes located east of the dam consist of outcropping rock. Impounded reservoir sediments
are not included on the NRCS maps.

3.2  Geology

This section summarizes the current understanding of the regional geology, site geology, and
tectonic setting and site seismicity.

3.2.1 Regional Geology

San Clemente Dam and Reservoir are located in the Santa Lucia Mountains of the southern
Coast Ranges Geomorphic Province. The southern Coastal Ranges are chiefly comprised of a
complex juxtaposition of rocks of the Salinian Block, and the Franciscan Complex, by regional
faulting related to motion between the North American and Pacific tectonic plates. Rocks of the
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Salinian Block consist chiefly of metamorphosed Paleozoic (540-270 million years ago) marine
sedimentary rocks, including quartzite, marble, granulite gneiss, granofels, and schist. These
metamorphic rocks were intruded by large plutons of granitic magma, ranging from granite to
diorite during the Cretaceous (145-65 million years before present). Salinian rocks are overlain
in many areas with Cenozoic (65-0 million years before present) sedimentary rocks including
shales, siltstones, sandstones, and conglomerates. The Franciscan Complex is comprised of a
heterogeneous assemblage of Late Jurassic to Cretaceous (200-65 million years before present)
marine sedimentary and volcanic rocks that include, chert, limestone, siltstone, and greenstone
(metamorphosed basalt), as well as more highly metamorphosed rocks including blueschist,
greenschist, eclogite, and serpentenite.

The Santa Lucia Mountains lie along the western portion of the province and are characterized
by a series of rugged, northwest trending ranges, and deeply incised valleys. These topographic
features are a result of the tectonic processes at work in the area. This region began to
experience rapid uplift that began approximately 6 million years ago and continues today. Rapid
uplift of the area has caused deep incision within the river channels, and high denudation rates.
Evidence of this rapid uplift can be seen in perched river terraces above active river channels,
and the high volumes of young sediments within the active river channels.

3.2.2 Site Geology

The dam site is predominantly underlain by Salinian Block granitic and metamorphic rocks,
which form steep cliffs and ridges above the river and stream channels. Granitic rocks in the
area are predominantly granodiorite to diorite in composition, containing abundant plagioclase,
feldspars, biotite, and quartz, with textures ranging from medium grained to pegmatitic.

Several perched river terraces are present along the Carmel River and San Clemente Creek near
the site. Along the Carmel River, these terraces form broad, relatively flat surfaces that are
situated at approximately El. 600, about 70 feet above the current river channel. These terraces
formed in the ancient river channel, and consist of riverbed deposits. These deposits have since
been incised due to regional or localized uplift.

The streambed channels of the Carmel River and San Clemente Creek consist primarily of coarse
gravels and sands, deposited during high flows. Sands range from fine to coarse-grained, and are
comprised primarily of subangular to angular grains of decomposed granite and other lithic
fragments. Coarse clasts within these gravels and sands are generally rounded to subangular
clasts of granitic, volcanic, and metamorphic rocks, as well as indurated sedimentary rocks of the
Salinian Block.

3.2.3 Tectonic Setting and Site Seismicity

The San Clemente Dam and Reservoir are located approximately 28 miles west of the San
Andreas Fault, 15 miles southeast of the Monterey Bay fault zone, and 12 miles northeast of the
San Gregorio fault zone. The Tularcitos fault traverses the area about 1.25 miles north of the
dam site. The Cachagua fault passes through the ridge south of the dam that separates the
Carmel River and San Clemente Creek, and through the main active reservoir, southwest of the
dam.
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The area surrounding the project site is generally characterized by common seismic events.
Based on a search of the USGS 2007 catalog of historical earthquakes (USGS, 2007a) , 1,314
earthquakes occurred within 100 kilometers (62 miles) of the project site with a magnitude of 3.0
or greater between 1735 and June 2007. The majority of these earthquakes (1,129, or 86
percent) were less than magnitude 4.0. A total of 25 (or 2 percent) of these events had
magnitudes equal to, or greater than 5.0.

A probabilistic seismic hazard analysis (PSHA) of the site was conducted, which considered two
earthquake source types: fault sources and background sources. Fault sources are those that
originate from faults known to be active, while background sources are earthquakes that are not
associated with known faults. The San Andreas, Tularcitos, Rinconada, San Gregorio, and
Calaveras fault zones have been identified as faults that would produce significant ground
motions at the project site. Parameters for these faults are listed in Table 3-1. No field
investigations were performed to confirm or disprove the existence of faults in the area.
However, based on review of available aerial photographs, USGS fault data, topographic maps,
and geologic maps, the presence of active unidentified faults or fault traces at the site are
considered to be unlikely.

Table 3-1: Fault Parameters for San Clemente Dam

Characteristic Closest Approach to

. Slip Rate
Fault Mag(llﬂ\ll:;ude (millimeters/year) San Cl(?nn?ltzgt)e Dam
San Andreas 8.1 >5.0 28
Tularcitos 7.3 0.5 1.5
Rinconada 7.5 1.0 12
San Gregorio 7.3 1.0t0 5.0 8
Calaveras 6.4 15 30
Source: USGS, 2002

Key:
M = Moment Magnitude

3.2.3.1 Design Ground Motion:

The PSHA was used for selection of a design ground motion at the project site. Both fault and
background sources within a 100-kilometer radius are included in this PSHA. Sources farther
than 100 kilometers from the site were not considered in the analysis due to their negligible
effect on the hazard. The attenuation relationships developed by Abrahamson and Silva (1997),
Boore, Joyner, and Fumal (1997) and Sadigh, et al. (1997) were chosen to estimate ground
motions. These relationships are appropriate for sites in active, shallow crustal regions. The
resulting PSHA ground motion computations were calculated for a bedrock substrate. Detailed
location-specific analyses of the soil profile to determine ground motion amplification or de-
amplification were not conducted as part of this study.

The results of the PSHA are presented on Figures 3-1 and 3-2. Figure 3-1 shows a plot of the
uniform hazard curve, which correlates spectral period with spectral acceleration for various
return periods. Table 3-2 summarizes the mean peak horizontal acceleration for 475, 975 and
2,475 year return periods. The results of the PSHA indicate moderate accelerations for these
typical return periods.
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Table 3-2: Mean Probabilistic Ground Motions on Rock
o Mean Peak Ground
Probability of

Exceedence Return Period Acceleration on
(percent in 50 years) (years) R(Z():k
10 475 0.28
5 975 0.37
2 2,475 0.52

Key:
g = unit of acceleration equivalent to gravity

The contributions of various seismic sources to peak ground acceleration (PGA) on rock for
different return periods are shown on Figure 3-2, along with the total hazard curve. The total
hazard curve is calculated using all faults and background sources within 100 kilometers of the
site. The total hazard curve indicates the annual probability of exceeding a particular ground
motion at the project site, regardless of its source. It should be noted that the Tularcitos fault
does not control the hazard for return periods less than 1,000 years. The characteristic return
period of the Tularcitos fault is between 4,000 and 5,700 years (USGS, 2007a).

A 975 year return period (5 percent probability of exceedence in 50 years) was selected for
design of the bypass channel, diversion dike, and stabilized sediment slope. This corresponds to
a ground motion of 0.37 g on rock, or a 0.15 g pseudo-static loading factor, which is defined as a
“great earthquake” by USACE. Several factors were considered during selection: consequences
of potential release of the stabilized sediment, failure of the rock slopes at the project site, and
the reduced downstream impact of a failure as compared to a dam failure. The MCE and
corresponding ground motion established by Woodward-Clyde is not recommended for design of
the sediment slope because the results of the PSHA utilize updated seismicity and attenuation
relations. Moreover, MCEs are typically developed for analysis of dams. Using an MCE for
design of stabilized slopes is considered highly conservative since the downstream impacts are
far less compared to a dam failure.

3.3 Subsurface Conditions

This section summarizes the current understanding of subsurface conditions at the diversion dike
and temporary sheet pile cofferdam, the stabilized sediment slope, the San Clemente Creek, and
the proposed bypass channel site.

3.3.1 General

Subsurface conditions were explored in the vicinity of the bypass channel and the diversion dike,
within the channel of San Clemente Creek, and near the temporary sheet pile cofferdam.
Previous explorations conducted by Kleinfelder (2002) also were used to help classify subsurface
conditions at various locations across the site. The locations of each of these subsurface
explorations are depicted on Figure 1-2. A summary of the subsurface conditions at the site are
described in further detail in the following paragraphs. Detailed logs and descriptions of the
conditions encountered are presented in Appendix A.

3.3.2 Diversion Dike and Temporary Sheet Pile Cofferdam
In the vicinity of the proposed cofferdam and diversion dike, the near surface soil consists of
recent alluvium, which is primarily comprised of loose, poorly graded sand with gravel. This
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alluvial sand unit contains frequent interbeds of sandy gravels with cobbles, sand with silt, and
organic debris. This soil unit extends to a depth of 38 feet at the location of BH-3 and 25.3 feet
at the location of BH-4. Based on interpretations of previous borings conducted near the
proposed sheet pile cofferdam, the alluvial sand unit extends to depths ranging from 12 to 16.5
feet.

Gravel and cobble size particles within this soil unit are typically subrounded, while sand sized
particles are more commonly subangular to subrounded. Occasional boulders were observed
during previous test pit explorations that were commonly 6 inches in diameter; however,
boulders as great as 30 inches in diameter were occasionally encountered. Sporadic, thinly
bedded, layers of organic debris, primarily consisting of decaying leaves and small wood
fragments, were observed in BH-3 and BH-4 within the near surface poorly graded sand layer.
Our laboratory testing program indicates the natural moisture content of this soil unit ranges
from 22 to 98 percent. It is believed that the relatively high natural moisture content of this soil
is primarily due to the presence of organics.

The poorly graded sand layer was underlain by an organic rich layer of soil consisting of silty
sand to silt with sand. It is believed that this layer marks the top of the pre-dam soil deposits.
Based on recent explorations, silty soils within this unit range from medium stiff to very stiff in
consistency, while sands portions of the soil unit are typically loose. This soil layer was
observed to be 9 feet thick at the location of BH-3 and 11.2 feet thick at the location of BH-4.
Previous explorations near the proposed cofferdam indicate this soil unit ranges from 5 to 21.5
feet thick. Laboratory testing of samples collected from BH-3 and BH-5 indicate this soil unit
has a plastic limit of 60 and a liquid limit of 61.

Bedrock was encountered at the base of the sandy silt to silty sand soil unit in explorations BH-3
and BH-4. However, near the proposed sheet pile cofferdam, a layer of poorly graded sand with
gravel and cobbles was encountered below the sandy silt to silty sand soil unit. This lower
poorly graded sand layer ranged in thickness from 0.5 to 2.0 feet thick at this location. It is
presumed that bedrock underlies the lower poorly graded sand near the proposed cofferdam at
depths ranging from 21 to 40 feet.

3.3.3 Stabilized Sediment Slope

No subsurface explorations were conducted within the lower Carmel River arm during the
preliminary geotechnical study. Previous explorations near this location indicate the recent
alluvial soils consist of sand, silty sand, and sandy silt with thin interbeds of organic rich silt
throughout the soil profile. The pre-dam alluvial soil occurs at depths ranging from about 44 to
68 feet below the ground surface. The thickness of the pre-dam alluvium is not known at this
reach, but it is assumed that bedrock occurs at a depth of 65 feet based on available 1921
topographic contour maps. Pockets of gas were encountered in some borings located near the
dam, which could potentially indicate the presence of decomposing highly organic soil
(Kleinfelder, 2002).

3.3.4 San Clemente Creek
Based on the soils encountered in exploration BH-5, near surface soils of the San Clemente arm
near the proposed bypass channel consist of recent alluvium consisting of loose, poorly graded
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sand with gravel to a depth of 15 feet. Sands and gravels in this soil unit are typically subangular
to subrounded. Based on one sample, the natural moisture content of this soil unit is 11 percent.

The alluvial sand deposit is underlain by very dense, poorly graded gravel with sand. This soil
unit is believed to mark the top of the pre-dam soils at the location of BH-5. This gravel unit
extends from a depth of 15 to 17.5 feet below the ground surface where it is presumed to be
underlain by bedrock.

3.3.5 Proposed Bypass Channel

Based on rock core explorations BH-1 and BH-2, overburden soil within the footprint of the
bypass channel consists of a soil and cobble strata approximately 14 feet thick. The underlying
bedrock consists primarily of biotite rich diorite. Localized portions of the rock encountered
were slightly metamorphosed, exhibiting gneissic texture. In general, the intact rock mass is
moderately to highly weathered, moderately hard, moderately to very strong, and highly to
intensely fractured. Low core sample recoveries were common throughout much of the rock
explorations. Rock quality designations (RQDs) ranged from O to 77; however, RQDs of 25 or
less were prevalent. Varying degrees of magnesium and iron oxide weathering, soil infilling,
and chlorite were observed on the joint faces.

Selected core samples of intact rock were tested for unconfined compressive strength and point
load compressive index. Laboratory test result indicate the unconfined compressive strength of
the rock ranges from 10,241 to 26,312 pounds per square inch (psi) and the point load
compression index ranges from 308 to 1,180 psi.

3.4 Groundwater Conditions

Due to the relatively free draining conditions, groundwater is expected to closely mimic the
elevations of the reservoir, San Clemente Creek, and the Carmel River. Based on Carmel River
data on file with the USGS (2007b), discharge levels at the time of these explorations are near
the lowest of the year. Accordingly, the observations made during the explorations are expected
to be typical of low groundwater conditions.

Groundwater was observed in exploration BH-3 at a depth of 4.3 feet, 1 day following the
completion of the boring. Groundwater observations in explorations advanced using mud-rotary
methods can be unreliable; however, this observation corresponded well with the elevation of the
Carmel River near the exploration. Groundwater measurements were not taken in the remaining
explorations.
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4.0 PRELIMINARY GEOTECHNICAL ANALYSES AND RESULTS

4.1 Overview

Geotechnical analyses and results are presented in Sections 4.2 through 4.6 of this report. These
analyses are based on the anticipated project features as described in the Draft EIR/EIS report
(Entrix, 2006). Where appropriate, suggestions are made for additional study, more in-depth
analyses, or potential project alternatives. As part of this study, analyses on the bypass channel,
diversion dike, sediment slope, temporary sheet pile cofferdam, and combined flow reach were
conducted. Descriptions of the analyses performed are presented in the following sections.
Analyses are described in detail in Appendix D.

4.2 Bypass Channel

4.2.1 General

Based on the Draft EIR/EIS report, the proposed bypass channel will connect the two reservoir
arms, approximately 2,500 feet upstream of the dam along the Carmel River (Entrix, 2006). The
current channel design has a uniform width of 150 feet, is approximately 450 feet long, and has a
downward gradient of 2.7 percent from the southeast to the northwest. The location and plan of
the bypass channel are shown on Figure 1-2. A typical profile and cross-section are shown on
Figure 4-1. The width and gradient of the bypass channel were determined based on the results
of hydraulic analyses conducted by MEI (2005a and b). Initial designs call for constructing the
side slopes of the bypass channel at 1H:1V. Based on this geometry, the bypass channel would
require the excavation of approximately 234,000 cubic yards of rock and soil (MEI, 2005a).

The geotechnical analyses of the bypass channel include a preliminary assessment of the side
slope stability and a preliminary assessment of rock excavation methods. Subsurface conditions
considered for these analyses were based on the soil and rock profiles encountered in
explorations BH-1 and BH-2. Soil and rock properties used in the analyses were based on the
results of the laboratory testing program, the generalized Hoek-Brown rock strength criterion as
determined using Rocscience’s software RocLab version 1.0, and published values. Hoek-
Brown rock strength parameters were established based on median laboratory test values and
anticipated slope geometry, assuming mechanically excavated rock slopes. The seismic hazard
potential for the bypass channel is considered to be low based on the classification system
presented by USACE (1995), which considers risks such as loss of life, lifelines losses, property
losses, and environmental losses. Seismic conditions were evaluated using pseudo-static slope
stability methods.

4.2.2 Preliminary Side Slope Stability Analysis

Due to the large number of discontinuities observed in explorations BH-1 and BH-2, a stability
analysis was conducted based on soil slope stability methods. This approach is more appropriate
than traditional wedge failure rock slope stability analysis methods for highly fractured rock
masses (Wyllie and Mah, 2006). Physical and strength properties used in the bypass slope
stability analyses are presented in Table 4-1.
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Based on the results of these analyses, the construction of the proposed bypass channel slopes is
generally feasible. These preliminary slope stability analyses were based on limited subsurface
information. Additional information will be required for the final slope design.

4.2.3 Rock Excavation Analysis

A preliminary analysis of potential rock excavation methods of the bypass channel was
conducted. This analysis was based on the rock core conditions observed in explorations BH-1
and BH-2. Rippability analysis was conducted using the methods outlined by the USACE
(1983).

Based on the results of the rippability analysis, most of the subsurface rock within the bypass
channel is rippable at a rate of 500 cubic yards per hour using a Caterpillar Model DLS8 tractor
equipped with a single shank ripper. However, it is possible that blasting excavation techniques
will be beneficial in the cost-effective removal of some portions of the rock mass. It is important
to note that this analysis was based on empirical relations and limited field explorations. Further,
it is recommended that actual excavation methods be determined by the construction contractor
based on their equipment, expertise, and experience with similar conditions.

The size of aggregate material excavated from the proposed bypass channel will be highly
dependent on the methods used. While discontinuities will control the size of aggregate
produced in some portions of the excavations, rather large aggregate sizes will be possible in
other portions. At the location of BH-1, it is anticipated that approximately 15 percent of the
subsurface profile encountered could potentially be used for large aggregate that is presumed to
be suitable for armoring streams and slopes. At the location of BH-2, approximately 65 percent
of the subsurface profile is expected to be suitable for producing large aggregates suitable for
riprap or armoring purposes.

A very rough estimate of the potential volume of large aggregate that could be excavated from
the bypass channel can be conducted by making some substantial assumptions. It was assumed
that 50 percent of the presumed suitable rock volume is lost in the production of large aggregate
and riprap. Additionally, it was assumed that volume of the rock increased by 30 percent once it
is excavated. Based on these assumptions, it is estimated that approximately 60,000 cubic yards
of large aggregate or riprap will be produced during the excavation of the bypass channel.

In general, based on the conditions encountered, the proposed bypass channel excavation is
expected to provide aggregate that is suitable for both the construction of the proposed diversion
dike armoring and stream restoration applications.

4.3 Diversion Dike

4.3.1 General

Based on the proposed layout presented in the Draft EIR/EIS report, the diversion dike will be
located in the Carmel River immediately downstream of the bypass channel, diverting the stream
flow toward San Clemente Creek (Entrix, 2006). The location and general site plan of the
diversion dike are shown on Figure 1-2 and a typical cross-section is shown on Figure 4-1.
Initial plans are to construct the diversion dike using rock excavated from the adjacent bypass
channel. The diversion dike is currently designed with a 70 feet height (crest at El. 605), 50 feet
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crest width, and 330 feet base width. The dike was preliminarily envisioned to be constructed
with a 2.5H:1V slope on the upstream side and 3H:1V slope on the downstream side.

This proposed layout was developed based on a cut-fill balance with the anticipated rock
excavation of the proposed bypass channel, based on the knowledge of site conditions at the time
of the Draft EIR/EIS report. Accordingly, adjustments to the proposed layout are expected prior
to final design in order to meet the requirements of the diversion dike and based on the actual
amount of rock fill available from the proposed bypass channel.

Additional modifications to the diversion dike geometry may be necessary to meet project
requirements such as improving aesthetics, minimizing crest elevation, and promoting vegetation
growth. For instance, a benched rock fill diversion dike comprised of a shell made of alluvial
soils and a rock core would be more likely to promote the growth of vegetation on the dike
slopes when compared to the currently envisioned homogenous rock fill dike. However, this
type of dike would require a more labor-intensive granular filter construction process, and may
require flatter slopes to maintain slope stability. Accordingly, MWH recommends that
alternatives evaluations are conducted in the next phase of design to evaluate the dike type and
geometric layout that best suits project requirements.

Previous site evaluations have established the PMF elevation at the location of the diversion dike
to be El. 566 (MEI, 2005a). This PMF elevation includes additional super-elevation due to the
sharp diversion in the stream at this location (MEIL, 2005a). The upstream slope of the dike
located below will be armored with riprap to protect it from scour resulting from water flow
reaching this elevation. A graded granular filter will be required to reduce the risk of internal
erosion of the dike fill through the riprap armoring and along the foundation soil-rock fill
interface. Specific filter criteria were not analyzed as part of this study. Stream erosion, seepage
and internal erosion of the foundation soils may need to be mitigated. One potential mitigation
method could include the construction of the currently proposed 2-foot wide cement-bentonite
cutoff trench at the upstream toe of the dike. The cutoff trench will be approximately 200 feet
long and will extend to bedrock, which is estimated to be up to approximately 50 feet below the
current ground surface. The proposed cutoff trench will also act to impound water within the
constructed wetland located in the abandoned Carmel River arm.

Several analyses of the proposed diversion dike and foundation were conducted, including
bearing capacity, settlement, liquefaction potential, and slope stability. Soil strength parameters
were based on collected field data and laboratory testing, and were calculated using established
relationships with standard penetration test (SPT) blow counts, relative density, and Atterberg
limits. A summary of the soil and rock properties used in the analyses of the diversion dike are
presented in Table 4-3. For the purpose of these analyses, the seismic hazard potential for the
diversion dike is considered to be low based of the classification system presented by USACE
(1995), which considers risks such as loss of life, lifelines losses, property losses, and
environmental losses.
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Table 4-3: Summary of Soil Properties for Diversion Dike Analyses

_ _ Tota! Unit Friction Angle _ Cohesion
Soil Unit Weight d 20 Percent Reduction for (psf)
(pcf) (degrees) Post Liquefaction Conditions P

Rock Fill 145 42 34 0
GW 116 31 25 0
SP-1 116 31 25 0
SP-SM-1 121 32 26 0
SP-SM-2 130 35 28 0
SM-2 119 31 25 0
ML 132 36 29 0
Cement-Bentonite 122 0 0 1,000

4.3.2 Bearing Capacity

The geotechnical analyses included an evaluation of the bearing capacity of the soil underlying
the proposed diversion dike. Bearing capacity calculations were performed following
Meyerhof’s general bearing capacity equation. Based on the proposed dike geometry and the
soil properties listed in Table 4-3, the foundation soils have an ultimate bearing capacity of
approximately 100 tons per square foot. This results in a factor of safety against bearing
capacity failure of 20. Accordingly, the subsurface soil will provide adequate support with
respect to bearing capacity. Detailed bearing capacity calculations are presented in Appendix D.

4.3.3 Settlement Analysis
The following conditions were used in the execution of the settlement analysis for the proposed
diversion dike:

e The subsurface conditions were based on explorations BH-3 and BH-5, which were
conducted within the footprint of the diversion dike.

® Consolidation properties of fine grained soil units were based on soil properties at the
locations of the explorations, published values, and engineering relationships. One-
dimensional consolidation testing was not conducted on any of the soil units encountered.

e All soil units underlying the diversion dike are assumed to be normally consolidated.

e Stress distributions induced by loads at the ground surface were established using a
graphical solution of the Boussinesq’s equation for embankments. Boussinesq’s equation
assumes that stresses are distributed through a homogeneous, elastic, perfectly plastic,
semi-infinite half space.

The diversion dike settlement analyses indicate that settlements below the crest of the diversion
dike will be on the order of 1.6 feet including immediate settlement, consolidation settlement,
and estimated secondary creep. Approximately 0.7 feet of this estimated settlement is expected
to occur shortly following the completion of construction. The remaining 0.9 feet of settlement
is expected to occur over a prolonged period of time following construction. Detailed settlement
calculations are presented in Appendix D.

Given the considerable height of the proposed diversion dike, and its proposed construction
using a homogonous rock fill without an impermeable core, this magnitude of settlement is not
anticipated to have adverse effects on the dike’s performance. Generally, this magnitude of
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settlement can be accounted for by increasing the constructed elevation of the embankment by
the amount of the anticipated settlement. Utilizing this approach, the appropriate crest elevation
is achieved once settlement occurs.

The magnitude of settlement could be reduced by lowering the crest of the embankment.
Preliminary calculations indicate that by reducing the crest elevation of the diversion dike to El.
570 (4 feet above the elevation of the PMF), the total magnitude of settlement would be reduced
by approximately 40 percent. Details of these calculations are presented in Appendix D.

4.3.4 Liquefaction Analysis

Liquefaction is a process where soils undergo significant loss of strength when subjected to
large, cyclic ground motions or vibrations associated with earthquakes. Cyclic loading of
saturated, non-cohesive soils can lead to a build up of excess pore water pressure in the soil
mass. Loads are transferred from the soil grains to the pore water under saturated, undrained
conditions during earthquake shaking, consequently reducing the shear strength of the soil.

Saturated, loose, granular soils without cohesive fines such as gravels, sands, and some silts are
particularly susceptible to liquefaction. Research suggests that the major factors affecting the
potential for soil liquefaction are density; amplitude of loading; confining pressure; past stress
history; age of soil deposit; size, shape, and gradation of particles; and the fabric of the soil.
Liquefaction induced ground settlement and lateral spreading can cause extensive damage to
above-ground structures, foundations, embankments, and pipelines during major earthquakes.

Liquefaction analyses were based on a median PGA on bedrock of 0.37 g with return period of
975 years, as determined by the PSHA (refer to Section 3.2.3). A ground surface PGA was
calculated to account for the amplification effect of the loose sand substrate using the methods
developed by Seed et al. (1994). The site’s shallow bedrock is overlain by a primarily
cohesionless soil profile that fits a seismic site class B using this method (unrelated to building
code site classes). Based on this site class, the soil profile will slightly amplify the mean peak
rock ground acceleration, corresponding to a ground surface PGA of 0.40 g.

Susceptibility to liquefaction was determined using the procedures set forth by the 1996 NCEER
and 1998 NCEER/NSF workshops, using SPT blow counts from BH-3 and BH-4, and laboratory
testing results.

The combination of the proximity of nearby faults, shallow groundwater conditions, and loose
alluvial deposits composed of predominately sandy soils, results in a significant potential for
liquefaction-induced settlement at the location of the proposed diversion dike, approximately 7
to 8 inches. It should be noted, however, that estimation of liquefaction induced settlements are
imperfect and accordingly the dike may settle more or less under actual seismic loading.
Therefore, conservative design should be employed when using the estimated settlements.
Detailed liquefaction calculations are presented in Appendix D.

Mitigation measures could be implemented to reduce the effects of liquefaction-induced
deformations during a design seismic event. Given the proposed construction materials and
diversion dike geometry, liquefaction induced settlement, slope instability, or lateral spreading
are not likely to have a significant influence on the effectiveness of the diversion dike. If
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required, potential liquefaction mitigation measures could include methods to increase the
density or strength of the foundations soil, or by adjusting the geometry of the diversion dike to
account for the effects of liquefaction.

Mitigation methods that increase the density of the foundation soil could include methods such
as dynamic compaction, vibro-compaction, stone columns, or vibro-concrete columns. Dynamic
compaction, or deep dynamic compaction, is a relatively cost-effective method of densifying
subsurface soil that works well in soils with limited amounts of silt and clay. This process
consists of dropping a large weight from a crane repetitively. Vibro-compaction methods use a
vibration probe to densify cohesionless soils. As the vibration passes through the soil profile,
loose, saturated cohesionless soils are rearranged into a more compact state. Similarly, stone
columns and vibro-concrete columns utilize a probe to densify the subsurface soil. However, as
the probe is extracted, the void left behind by the probe is backfilled with compacted stone or
concrete.

Examples of mitigation methods that increase the strength of the foundation soils could include
permeation grouting or deep soil mixing. Permeation grouting is conducted by injecting of low
viscosity cement grout or chemical fluids into soils pore space at low pressures to bind soil
particles together. Deep soil mixing uses specialized construction equipment to mix cement with
the subsurface soil to increase the strength of the soil. Both of these methods also have the
added benefit of reducing the permeability of the soil, which would help to impound water
within the proposed wetland to be located within abandoned portion of the Carmel River arm.

Based on the data presented by MEI (2005a), the depth of the Carmel River near the diversion
dike is expected to be 0.3 feet during median flows, and 3.0 feet during the 2-year peak
discharge, and 14.3 feet during the 100-year peak discharge. Further, the likelihood that the
effective crest height would be reduced to less than 14.3 feet due to liquefaction, given the
current geometry, is presumed to be negligible. Accordingly, it is likely that the dike would still
perform as intended following liquefaction. Thus, reconstruction of the dike following a
liquefaction induced failure should be considered as a viable mitigation option.

Additionally, modifications to the diversion dike’s geometry could account for the anticipated
liquefaction conditions. Additional analyses may indicate that reducing the slopes of the
diversion dike, construction of a rock fill key, or constructing a reinforcing buttress at the toe of
the diversion dike, could potentially eliminate the need for more expensive mitigation measures.
It is recommended that further analyses be conducted to evaluate the need for liquefaction
mitigation and the feasibility of potential mitigation methods.

4.3.5 Diversion Dike Slope Stability

Preliminary slope stability analyses of the diversion dike slopes were conducted using
GeoStudio’s slope stability software SLOPE/W Version 5.2, using the Morgenstern-Price limit
equilibrium method. Analyses were performed assuming the diversion dike geometries
presented in the Draft EIR/EIS report (Entrix, 2006).

The following conditions were evaluated during the slope stability analyses of the diversion dike:
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Static Stability Analyses: The first analyses of the diversion dike slopes considered
static slope stability conditions. The static slope stability analyses assumed that
groundwater levels are at normal elevations and that no earthquake-related forces acted
on the slopes. Normal groundwater elevations were considered to be at El. 540, based on
the data presented by MEI (2005a).

PMF Stability Analyses: The diversion dike was evaluated under PMF conditions. Our
analyses were based on the data presented by MEI (2005a), which indicate that water
elevations on the upstream side of the diversion dike will reach El. 566, including super
elevation of the water due to a sharp bend in the stream.

Pseudo-Static Conditions: Pseudo-static conditions were evaluated for both faces of the
proposed diversion dike. These analyses are used to determine the stability of the dike
during a design-level earthquake event. For the purpose of these analyses, a return period
of 975 years was used to determine a PGA on rock. The PGA was adjusted for the
amplification effects of the soil column using a relationship developed by Seed et al.
(1994), resulting in a PGA on soil of 0.4. This PGA would correspond to a pseudo-static
coefficient ranging from 0.13 to 0.2 g based on the relationships developed by Marcuson
and Franklin (Abramson et al., 1996). This corresponds well with the USACE’s
recommendation for a great earthquake, 0.15 g, which has been adopted for the analyses
of the diversion dike slopes.

For the purpose of the pseudo-static dike stability analyses, a typical groundwater
elevation was El. 540 was selected based on the data presented by MEI (2005a).

Pseudo-static analyses are limited to slopes that are not susceptible to liquefaction. As
indicated previously in Section 4.3.4, the foundation soils underlying the diversion dike
have been determined to be susceptible to liquefaction. Accordingly, these pseudo-static
analyses assume that the foundation soils have been mitigated with respect to
liquefaction. In is not possible to predict deformations of a slope with liquefied soil
during an earthquake event without the use of complex analyses using non-linear finite-
element or finite difference codes. This type of analysis is not included as part of the
scope of work of this feasibility level report.

Post-liquefaction Stability Analyses:  Post-liquefaction stability analyses were
conducted on both faces of the proposed diversion dike. This approach is based on the
assumption that there are no outside forces acting on the slope, and that excess pore
pressures remain within the liquefied soils. Soil strength parameters are reduced by 20
percent for all soil units excluding those subject to liquefaction. Soils susceptible to
liquefaction are assigned a lower bound residual shear strength and the slope is then
analyzed in accordance with the methods used for static slope stability analysis.

Post-earthquake Deformation Analyses: Post-earthquake deformation analyses of the
diversion dike slopes were conducted using Makdisi and Seed’s simplified approach to
the Newmark method. This simplified approach is used to predict permanent slope
displacements due to seismic events. This approach assumes that liquefaction does not
occur, and is applicable for slopes that have a factor of safety significantly greater than
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Table 4-1: Summary of Soil and Rock Properties for Bypass Channel Side Slopes
Angle of Internal

Material Total Unit Weight Friction Cohesion
(pcf) (degrees) (psf)
Overburden Soil 129 36 0
Rock Mass 160 44 4,900

The bypass channel side slope stability was analyzed considering two rock slope geometric
models. First, rock units were modeled based on initial slope designs using 1H:1V slopes within
the rock mass. The second model was conducted with a steeper slope of 0.75H:1V within the
rock mass. In both instances, overburden soils were modeled at a slope of 2H:1V.

The slope stability analyses considered both deep-seated failures (failures that extend through the
rock mass) and shallow failures (failures occurring primarily through the overburden soil).
Stability calculations were conducted using the computer program SLOPE/W Version 5.2 by
GeoStudio International following the Morgenstern-Price limit equilibrium method.

The horizontal pseudo-static seismic coefficient was determined based on the PGA of 0.37 g
using a return period of 975 years as described in Section 3.2.3. Relationships presented by
Marcuson and Franklin suggest that pseudo-static coefficients should range from 1/3 to 1/2 of the
PGA, resulting in a pseudo-static coefficient of 0.12 to 0.19 g (Abramson et al., 1996). This
corresponds well with the USACE’s recommendations for a great earthquake, which suggests a
pseudo-static coefficient of 0.15 g. For the purpose of this study, the recommendations
presented by the USACE for a great earthquake will be adopted. Detailed slope stability
calculations, stability plots, and numerical results are presented in Appendix D.

The results of the preliminary bypass channel side slope stability analyses are presented in
Table 4-2. Results indicate the slope within the overburden soils has a factor of safety of 2.0
under static conditions and 1.4 under pseudo-static conditions. Analyses of deep-seated failures
indicate that a rock slope of 1H:1V would have a factor of safety of 3.1 against a deep-seated
failure under static conditions and 2.4 under pseudo-static conditions. In comparison,
constructing a steeper 0.75H:1V rock slope would have a slightly lower factor of safety of 2.8
under static conditions and 2.3 under pseudo-static conditions. Accordingly, slopes within the
rock mass of the bypass channel would be stable at slopes of 0.75H:1V. After additional
exploration and analysis, a more detailed slope stability analysis should be conducted. Future
analyses could indicate the potential for constructing even steeper slopes, which would reduce
excavation volumes and potentially reduce project costs.

Table 4-2: Summary of Preliminary Bypass Channel Side Slope Stability Analysis
Pseudo-Static

Static Factor

Slope Factor of
of Safety Safety

1H:1V (Shallow Failure) 2.0 1.4
1H:1V (Deep Failure) 3.1 2.4
0.75H:1V (Shallow Failure) 2.0 1.4
0.75H:1V (Deep Failure) 2.8 23
FERC Recommended Factor of Safety Minimum (US

Society of Dams (USSD), 2007; Federal Emergency 1.5 >1.0

Management Agency [FEMA], 2005)
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one following a seismic event. Further, this approach assumes that the seismic event is
large enough to reduce the slope’s factor of safety to 1.0.

Results of the preliminary slope stability analyses of the diversion dike are presented in
Table 4-4. A more detailed description of the diversion dike slope stability analyses is presented
in Appendix D.

As shown in Table 4-4, analyses indicate the diversion dike is not stable under liquefied soil
conditions. Due to the limits of the theories applied in these analyses, it is impossible to
determine how this instability would influence the ability of the dike to function as designed.
However, it should be noted that the diversion dike would not be retaining any significant
amounts of water during normal operating conditions. The retention of significant volumes of
water would be limited to relatively short periods, such as during a PMF. Further, even during
the PMF, water would be directed into the bypass channel, rather than being stored behind the
diversion dike. Accordingly, the diversion dike is not a structure that would pose an incremental
safety risk downstream if it were to incur significant damage and deformation due to liquefaction
during an earthquake.

Should mitigation measures be deemed appropriate for the foundation soils of the diversion dike,
potential methods could include adjustments to the dike geometry, over-excavation of liquefiable
foundation soils, construction of a key trench, or soil improvement measures. Soil improvement
measures could potentially include methods such as dynamic compaction, deep soil mixing,
vibro-flotation, stone columns, or other methods.

Based on current understanding of the structure, the proposed diversion dike is generally
feasible. It is recommended that additional analyses be conducted to evaluate the suitability of
specific diversion dike geometries and soil improvement models prior to finalizing the diversion
dike design. Additionally, finite element or finite difference analyses should be conducted to
estimate the deformations of the dike under liquefied soil conditions during an earthquake to help
determine the final dike geometry and the need for mitigation measures.

Table 4-4: Summary of Preliminary Diversion Dike Slope Assessment

Condition Analyzed

Pseudo- Post Earthquake

Static - - Post- ;
- PMF Stability Static . . Deformation*
Slope i;i?":i‘; Analysis Stability L'%‘::L?ﬁ:lon (feet of
S af)t;ty I(:Safet\; A(nsallysis* Analy: si); 5 Pe:manent )
actor afety isplacement
Factor) Factor) (Safety Factor) Min Max
Down Stream (3H:1V) 2.3 2.1 1.4 0.8 0 0
Upstream (2.5H:1V) 1.8 1.9 1.2 0.7 0.2 1.0
FERC Recommended
Factor of Safety 15 15 >1.0 1.2 N/A

Minimum (USSD, 2007;
FEMA, 2005)

* Assumes non-liquefied conditions

4.4 Sediment Slope Stabilization
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Based on MWH conceptual design in the Draft EIR/EIS report, sediments within the Carmel
River arm located east of the dam will be cut to a slope of 4H:1V. The slope will be graded to
match the elevation of the newly realigned stream at the toe and the existing sediment elevations
at the slope crest. The resulting slope will be approximately 77 feet high, extending from a toe at
El. 450 to a crest at EL. 527 (Entrix, 2006).

The slope will be stabilized using deep soil mixing methods as shown on Figure 4-2. Deep soil
mixing involves mixing a binding agent with the in-place sediments using specialized
construction equipment. This method forms high strength, low permeability columns of soil,
which can be overlapped to form a relatively impermeable barrier. As seen on Figure 4-2, a
series of columns, extending to the bedrock surface to form a network of cells, is proposed for
the sediment slope. In this configuration, the soil-cement columns provide stability to the slope
and form a low permeability barrier. The barrier is intended to retain water in the remaining
sediments to facilitate a new wetland within the abandoned Carmel River arm.

Preliminary slope stability analyses of the stabilized sediment slope were conducted using
GeoStudio’s SLOPE/W Version 5.2 software using the Morgenstern-Price limit equilibrium
method. Soil parameters used for these analyses were based on the information presented in
Kleinfelder’s boring logs (2002), published values presented by FHWA (2000), and relationships
with SPT blow counts. Soil properties used in these analyses are presented in Table 4-5.
Groundwater was El. 530 at the top of the slope. It was assumed that the wall formed by the
deep soil mixing columns will effectively reduce the flow of water from the proposed wetland
area toward the slope. Accordingly, groundwater elevations within the sediment slope are
expected to drop to the elevation of the stream located at the toe of the slope, which corresponds
to a groundwater elevation of about 450 (Entrix, 2006).

Table 4-5: Summary of Soil Properties for Stabilized Sediment Slope
Total Unit Weight Friction Angle Cohesion

Soil Unit (pcf) (degrees) (psf)
SP-1 108 29 0
ML 112 30 0
SP-2 117 31 0
Soil Concrete Column 130 0 10,000

The stabilized sediment slope was evaluated under both static and seismic conditions. The
seismic hazard potential for the sediment slope is considered to be low based of the classification
system presented by USACE (1995), which considers risks such as loss of life, lifelines losses,
property losses, and environmental losses. Pseudo-static seismic coefficients for the stabilized
sediment slope were based on the USACE’s recommendations for a great earthquake, resulting
in a coefficient of 0.15 g. Detailed slope stability calculations, stability plots, and numerical
results are presented in Appendix D. Factors of safety for the stabilized sediment slope under
static and pseudo-static conditions are presented in Table 4-6.
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Table 4-6: Summary of Stabilized Sediment Slope Assessment

Factor of Safety
Slope Condition Analyzed
Static Pseudo-Static
4H:1V 2.4 1.5
FERC Recommended Factor of Safety 15 -1.0

Minimum (USSD, 2007)

Results of these analyses indicate that the stabilized sediment slope meets the recommended
stability criteria set forth by FERC under both static and pseudo-static conditions given the
assumptions stated herein.

It is recommended that additional site investigations, laboratory testing, and field testing of soil
stabilization be conducted to confirm the conditions assumed in this analysis prior to final design
of this slope. Further, it is recommended that additional analyses of the proposed sediment slope
be conducted to evaluate alternate slope designs and stabilization methods to determine the most
economical approach. Alternate stabilization methods could include, flattening the sediment
slope, reinforced slopes, constructing a rock buttress at the base of the slope, soil improvement
methods such as stone columns, or reconstructing the slope with on-site materials placed as
structural fill.

4.5 STREAM DIVERSION AND DEWATERING

4.5.1 General

The proposed CRRDR project would require temporary stream diversion and dewatering
measures. Initially, stream flow from the Carmel River would be impounded by a temporary
sheet pile cofferdam. Water impounded by the cofferdam will be collected and pumped down
stream of the project for the duration of construction activities. A second temporary cofferdam,
likely consisting of sheet piles or a small earthen embankment, would be required to collect the
seasonal flows of San Clemente Creek for the duration of the construction project. Similar to the
system proposed for the Carmel River arm, water collected by a cofferdam within the San
Clemente arm would be pumped downstream of the construction site when stream flow occurs.
Analyses of cofferdams within the San Clemente arm were not part of the current scope of work
and have not been included as part of this study.

4.5.2 Stream Diversion

Project plans call for constructing a temporary sheet pile cofferdam upstream of the proposed
bypass channel and diversion dike to facilitate dewatering within the construction area. A
geotechnical analysis of the sheet pile cofferdam was conducted for the purposes of developing a
preliminary sheet pile design criteria.

The design soil profile for this analysis consists of poorly graded sands extending from the
ground surface to a depth of 12 feet. This soil unit is underlain by poorly graded sand with a silt
soil unit that extends to the top of bedrock. A summary of the physical properties and strength
parameters used in this analysis is presented in Table 4-7. Physical soil properties and strength
parameters were based on interpretation of boring logs presented in Kleinfelder’s 2002 sediment
characterization study, published values, and established relationships with SPT blow counts.

Preliminary Geotechnical Data and Design Report — Carmel River Reroute and San Clemente Dam Removal

25



The seismic hazard potential for the temporary stream diversion is considered to be low based of
the classification system presented by USACE (1995), which considers risks such as loss of life,
lifelines losses, property losses, and environmental losses. No geotechnical borings were
conducted at the location of the proposed temporary sheet pile cofferdam as part of this study.

Table 4-7: Summary of Soil Properties for Sheet Pile Cofferdam

Tota! Unit Friction Angle Cohesion
Weight (degrees) (psf)
Soil Unit (pcf)
SP 130 31 0
SP-ML 115 28 0

In order to limit the amount of water passing through the cofferdam, the preliminary analysis has
all sheet piling driven to bedrock or slightly imbedded into decomposed bedrock. The depth of
water impounded by the cofferdam is assumed to be 10 feet above the ground surface or less.
All active, passive, and at-rest soil pressures were calculated using Rankine’s theory of lateral
earth pressures.

Preliminary design criteria for the design of the temporary sheet pile cofferdam are presented on
Figure 4-3.

It is important to note that these criteria are based on presumed site conditions, which have not
been verified by subsurface explorations at the location of the cofferdam. If large materials such
as cobbles and boulders are encountered at the location of the proposed cofferdam, alternate
cofferdam designs such as earthen cofferdams with an impermeable cutoff trench, may be more
easily constructed.

Modifications the sheet pile cofferdam criteria presented herein will be required to account for
the conditions encountered during future subsurface explorations. The conditions encountered
during explorations may warrant adjustments to the proposed sheet pile cofferdam. One
potential sheet pile cofferdam modification could include adding a reinforcing berm to increase
the strength and decrease seepage volumes of the proposed cofferdam. Further, additional
analyses of alternate cofferdams may reveal a more economical approach.

4.5.3 Dewatering

Once the cofferdams are in place, the reservoir will be dewatered prior to the planned
construction activities. Based on the conditions encountered at the site, subsurface soils are
conducive to a number of dewatering methods such as wellpoints, suction wells, or deep wells.
A comparison of each of these methods is presented in Table 4-8.

According to Freeze and Cherry (1979), piping, or internal soil erosion, will likely occur in most
soils when the hydraulic gradient is greater than one (unit length per unit length). In general, the
USACE (2000) recommends maintaining an exit face gradient of less than 0.5. The sediments
present at the site are predominately comprised of granular soil with little to no plastic fines.
Granular soils, like those observed at the site, typically have moderate to high permeability and
are very sensitive to seepage pressures. These properties can commonly lead to instability of
subgrades and unsupported slopes due to piping (Powers, 1992; US Army, et al., 1985).
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Accordingly, open pumping dewatering methods, such as dewatering from sumps, ditches,
trenches, or excavations, are not recommended for primary dewatering systems based on the
conditions encountered at the locations of the subsurface explorations. Open dewatering
methods should be used sparingly and limited to dewatering of small localized areas with
minimal flows where the consequences resulting from slope failure or subgrade instability are
insignificant. However, additional subsurface explorations may indicate that these dewatering
methods may be feasible at some locations across the site.

Based on the soil conditions encountered at the site, the anticipated dewatering operations will be
feasible using one or more methods. Suitable methods could include, but are not limited to, well
points, suction wells, or deep wells as mentioned previously. Selection and design of a
dewatering system will depend on a number of factors including the rate of construction, the use
of shoring, and the dewatering system used. It is strongly recommended that the dewatering
system design be the contractor’s responsibility, because the contractor will have control of
construction means and methods. This will allow the contractor to provide a dewatering system
that is compatible with construction and shoring methods.

Water collected in dewatering systems must be disposed of in an appropriate manner. It is
recommended that this water be pumped down stream of the construction site through a
temporary pipeline. Typically, some level of water quality treatment to remove silt and debris is
necessary prior to discharging the water back into the stream. Additionally, it is likely that
permits from local, state, and federal regulatory agencies will be required. It is recommended
that additional analyses of water disposal alternatives and water discharge permitting
requirements be conducted.

Table 4-8: Comparison of Dewatering Methods*
General Suitability of Dewatering Method

Characteristic Wellpoint :
Systems Suction Wells Deep Wells
Clean Sands Good Good Good
High Permeability Soils Good Good Good
Remote Recharge Source Good Good Good
Rapid Drawdown OK OK Very Poor
Slow Drawdown OK OK OK
Shallow Drawdown (Less
Than 20 feet) OK OK OK
Deep Drawdown (Greater OK with Multiple ~ OK with Multiple OK
Than 20 feet) Stages Stages
. . Greater than
Typical Spacing 510 10 feet 20 to 40 feet 50 feet
. . 2,000 to 25,000 0 to 60,000
T | System C t 0 to 5,000 ’ ’ ’
ypical System Capacity (o gpm gpm gpm
Relative Efficiency Good Good Fair

Note:
* Adapted from Powers, 1992.

4.6 Combined Flow Reach Qualitative Assessment

A qualitative stability assessment of the San Clemente Creek drainage was conducted between
the proposed bypass channel and the San Clemente Dam. The purpose of this qualitative
Preliminary Geotechnical Data and Design Report — Carmel River Reroute and San Clemente Dam Removal

27



analysis was to provide a preliminary evaluation of the effects that additional water flow through
the drainage resulting from the diversion of the Carmel River might have on the stability of the
adjacent slopes. The analysis was conducted to address specific concerns regarding erosion or
undercutting of sediment, original alluvium (pre-dam soil deposits) and destabilization of rock
faces that could potentially result in channel migration, substantial blockage and rerouting of the
combined stream, significant turbid water releases, or a combination of two or more of these
concerns.

The qualitative slope stability assessment took into consideration the proposed stream channel
and channel gradient, steepness of adjacent slopes, geologic conditions, and proposed grading
operations with respect to the pre-dam ground surface within the combined flow reach. As part
of this assessment, data collected from a geological reconnaissance of the combined flow reach
and available published data were utilized to assign impact risk levels. The combined flow reach
was divided into 10 areas based on similar properties associated with slope stability and erosion.
Each of the areas where then qualitatively evaluated for risk of substantial landsliding or erosion
for four categories: stream orientation and gradient, slope steepness, geologic conditions, and
proposed channel regrading. Each category was assigned a value with an associated risk level 1
for low risk, 2 for moderate risk, and 3 for high risk of significant landsliding or erosion. The
risk values were then summed to provide a total risk level. The total risk level had a possible
range from 4 to 12. This potential range was divided into 3 equal categories: 4 to 6.7 for low
risk, 6.8 to 9.3 for moderate risk, and 9.4 to 12 for high risk.

The results of the qualitative stability assessment are presented on Figure 4-4. The qualitative
combined flow reach stability assessment indicates that half of the defined areas qualify as low
risk, while the other half qualify as moderate risk. The area located west of the dam, and the
areas located directly down stream of the proposed bypass channel were identified as moderate
risk areas. The areas generally located near the center and the northern portions of the combined
flow reach were identified as low risk.

It is important to note that the risk level of each defined area was assessed qualitatively and was
based on the likelihood of an event of significant erosion or instability, in comparison to the
other defined areas. Accordingly, a classification of low risk would not necessarily indicate that
an area is immune to erosion or instability. Further, an area defined as high risk would not
necessarily indicate that erosion or instability is imminent.
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5.0 CONCLUSIONS

This section presents a summary of conclusions for the bypass channel, diversion dike, stabilized
sediment slope, stream diversion and dewatering activities, and the combined flow reach.

5.1 Bypass Channel

The bypass channel, as currently proposed, will cut through approximately 120 feet of rock and
overburden. Based on preliminary analyses, the proposed 1H:1V slopes are generally feasible
for rock slopes. Further analyses indicate that increasing the steepness of these slopes will likely
result in savings in construction costs while maintaining slope stability. Slopes within the
approximate 14-foot-thick layer of overburden soil will likely need to be graded at slopes of
approximately 2H:1V.

Analyses indicate that excavation of the proposed bypass channel is generally feasible using
mechanical excavation methods. However, depending on the Construction Contractor’s
equipment, skills, and experience, alternate methods, such as drilling and blasting, may be more
economically feasible.

The rock and overburden soil encountered at the location of the proposed bypass channel are
generally suitable as fill materials. Rock excavated from the bypass channel can be used for
applications included general fills, rock fill dike construction, and armorment of slopes and
streambeds. Overburden soils are suitable for use as general fill when properly moisture
conditioned and free of deleterious materials.

5.2 Diversion Dike

The currently proposed diversion dike is generally feasible. Based on calculations, the proposed
dike and the underlying foundation soils are stable with respect to bearing capacity and slope
stability when the foundation soils are not subject to liquefaction. Calculations indicate that the
slopes of the dike will be subject to instability when the foundation soils undergo seismically-
induced liquefaction. However, these displacements are likely to have little impact on the
functionality of the diversion dike. Further, it is likely that the anticipated liquefaction can be
accounted for either by overbuilding the dike, or by mitigating the foundation soils to preclude
liquefaction. Settlements of the proposed dike in the current configuration have been calculated
to be less than two feet. Given the proposed rock fill dike construction, this magnitude of
settlement can be accounted for by overbuilding the dike by the anticipated amount of
settlement.

The current configuration of the diversion dike was developed to maintain a cut-fill balance with
the anticipated volume of fill from the proposed bypass channel excavation. However, it is
anticipated that the proposed height, crest width, and geometry of the dike will likely be reduced
upon further evaluation of the project layout.
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5.3 Stabilized Sediment Slope

The stabilized sediment slope as currently envisioned will be approximately 80 feet high,
extending upward from the proposed re-aligned streambed toward the abandoned Carmel River
arm to the southeast. Plans are to stabilize the slope using a series of deep soil mixing columns.
Based on this analysis, the proposed stabilized sediment slope is generally feasible with respect
to slope stability. However, it is recommended that alternate methods be evaluated to establish
the most economical means of meeting project objectives of stabilizing this slope and retaining
water within the proposed wetland planned for the abandoned arm of the Carmel River, or
evaluate stabilization methods for an alternative objective, where reduction in the water table
upstream of the stabilized slope would be implemented and wetland mitigation achieved at an
alternate site.

5.4 Stream Diversion and Dewatering

The proposed stream diversion system consists of a sheet pile cofferdam driven to, or slightly
embedded in, the underlying bedrock. Based on this analysis, the proposed sheet pile cofferdam
is generally feasible; however, further subsurface explorations are required to determine the
presence of oversize material at the cofferdam’s location. Additional evaluation of alternate
methods are recommended to determine the most suitable method of temporarily impounding the
flow of the Carmel River.

Within the proposed construction areas, subsurface soils consist primarily of coarse-grained
materials that are presumed to be relatively free draining. Evaluations of these soils indicate that
several dewatering methods are feasible for the proposed construction procedures. However,
based on the nature of these soil types, dewatering by pumping from unsupported, open
excavations is not recommended. It is strongly recommended that the design of the dewatering
system be the responsibility of the earthwork contractor because this contractor will have control
of construction means and methods. Further evaluation of water treatment prior to discharge
downstream during dewatering will also be required.

5.5 Combined Flow Reach

The combined flow reach will extend from the proposed bypass channel to the current
confluence of the Carmel River with San Clemente Creek. Based on qualitative assessment, the
relative risks of significant turbid water releases or landsliding, that would result in significant
blockage of the stream because of project construction activities, are low to moderate.
Accordingly, the construction of the combined flow reach is generally feasible given the current
project layout.
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6.0 RECOMMENDATIONS

The preliminary geotechnical investigation for the CRRDR project was completed according to
the planned scope, where two rock core borings, three soil borings, and one hand-dug test pit
were completed by PC Exploration, Inc., under supervision of MWH field staff. Samples from
the field investigation were logged and collected, including submitting appropriate samples for
laboratory testing. Laboratory test results were used as inputs into geotechnical analyses of the
bypass channel cut and the diversion dike and foundation. Analyses results were used as a basis
for evaluating the conceptual design concept as presented in the Draft Basis of Design (BOD)
report by MWH (2007).

Based on the evaluation of the geotechnical data obtained during the field investigation and
subsequent confirmation through preliminary engineering analyses, the conceptual design as
presented in the BOD report is feasible for construction. It should be noted, however, MWH's
recommendation is based on conceptual-level design that may change as the project is
developed. Design changes and additional investigations may encounter conditions that would
modify or change the recommendations.

It is recommended that additional geotechnical investigations be performed once the project
design criteria are defined (e.g., level of acceptable risk used in seismic design) and overall
project layout are detailed and agreed upon by the SCC, its consultants, and stakeholders. At a
minimum, additional geotechnical investigations should be performed prior to an overall project
30-percent-level design in order to provide necessary detail for bypass channel cut, diversion
dike, and stabilized sediment slope design. As such, MWH recommends that the following
activities be conducted in support of the final design of the proposed project:

¢ Bypass Channel

— Perform additional investigations of the subsurface soil, rock, and groundwater
conditions in support of final cut slope design

— Conduct additional analyses in support of final rock and soil retention systems
¢ Diversion Dike
— Evaluate alternate dike layouts, geometries, and construction methods

— Conduct further analyses of the required diversion dike geometry including dike
slopes and crest elevation

— Conduct additional laboratory testing to evaluate the suitability of the proposed rock
fill

— Conduct an analysis of potential uplift pressures acting on the diversion dike

— Conduct a detailed seepage analysis of the diversion dike based on the dike, layout,
geometry and fill material selected

— Conduct a detailed analysis and design of required granular filters

— Conduct analyses in support of the final design of the riprap protection for the
upstream slope of the diversion dike

— Evaluate methods to promote the growth of vegetation on the diversion dike.
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Evaluate potential alternates to the proposed cement-bentonite cutoff wall

Conduct a detailed analysis of the proposed cement-bentonite cutoff wall to
determine physical, hydraulic, and strength properties of the final cutoff materials
selected

Perform additional subsurface investigations to define the subsurface conditions
below the footprint of the diversion dike in greater detail

Conduct analyses of soil improvement measures for the purpose of mitigating
liquefaction of foundation soil and dike settlement

Conduct a final design of the proposed diversion dike including analyses of
settlement, liquefaction, and slope stability based on the final selection of foundation
soil improvement methods

e Stabilized Sediment Slope

Evaluate alternate methods of stabilizing the sediment slope retaining water within
the proposed wetland area to determine the most economically feasible approach

Conduct additional subsurface investigations to characterize the soil, rock, and
groundwater conditions at the location of the proposed stabilized sediment slope

Conduct field and laboratory testing to provide physical and strength characteristic of
subsurface soils and soil-cement mixtures in support of the final slope design

Conduct a detailed seepage analysis of the sediment slope based on the stabilization
methods selected for construction

Conduct a final stabilized sediment slope design to provide criteria for soil
improvement activities, slope design, and erosion control measures

¢ Stream Diversion and Dewatering

Evaluate alternate methods for temporary impounding the Carmel River

Evaluate methods for temporarily impounding and diverting the flows of San
Clemente Creek during construction

Conduct additional subsurface investigations to characterize the soil, rock, and
groundwater conditions

Conduct additional analyses in support of final sheet pile coffer dam design criteria

Conduct a hydrogeological evaluation of the construction site in support of reservoir
and construction dewatering criteria

Evaluate the need for treatment of diversion water prior to re-introduction to the
Carmel River

Investigate water disposal alternatives and permit requirements

e (Combined Flow Reach

Conduct analyses of slope stability at locations within the combined flow reach
determine to be at a moderate risk level for slope and sediment instability
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APPENDIX A
Subsurface Exploration Procedures and Logs
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APPENDIX A
SUBSURFACE EXPLORATION PROCEDURES AND LOGS

MWH conducted six subsurface explorations at the project site, including two rock core borings
(BH-1 and BH-2), three mud-rotary borings (BH-3 through BH-5), and one hand dug test pit
(T-1). Explorations were conducted between November 5 and 15, 2007. Borings BH-1 and
BH-2 were advanced to below the projected excavation depths of 130.0 and 90.3 feet,
respectively, using HQ wire line rock coring methods. Down-hole video logging had been
planned for boring BH-2; however, this operation was forgone due to caving conditions within
the boring, which would likely cause substantial damage to the down-hole video logging
equipment. Borings BH-3 through BH-5 were advanced to depths ranging from 17.5 to 47.0 feet
using mud-rotary drilling methods. Each boring was conducted using skid-mounted drilling
equipment owned and operated by PC Explorations, Inc. of Rocklin, California. In addition, PC
Explorations, Inc. advanced T-1 to a depth of 6.2 feet using hand excavation methods. The
exploration locations were determined in the field by pacing from features identified on site
drawings. Boring elevations shown in the boring logs were based on elevation values shown on
available topographic surveys of the site. Boring locations are shown on Figure 1-2. Boring
locations and elevations should be considered approximate.

Samples were collected from each subsurface exploration. Continuous rock core samples were
collected from boring BH-1 and BH-2. Core recovery and the rock quality designation were
calculated in accordance with the methods described by USACE (2001). Relatively disturbed
soil samples were obtained from the mud-rotary borings, BH-3 through BH-5 using 1.4- and 2.0-
inch ID split spoon samplers. Sampling conducted with 1.4-inch ID split spoon samplers were
collected in general accordance with guidelines presented in ASTM D 1586 - Standard Test
Method for Penetration Test and Split Barrel Sampling of Soils. Sampling conducted with 2.0-
inch ID split spoon samplers were collected following the methods presented in ASTM D 1586,
excluding the size of the sampling apparatus. Both samplers were driven into the soil a distance
of 18 inches, or to refusal, with a 140-pound hammer free falling a distance of 30 inches. The
sum of the blows required to drive the sampler the final two increments of six inches was
recorded in the boring logs. If the sampler met refusal, the number of inches driven and the
number of blows was recorded.

The subsurface conditions of the site have been interpreted from borings and standard
penetration tests. Results of these tests indicate that the site subsurface is a complex
configuration of discontinuous horizons whose physical and mechanical properties vary
vertically and laterally. Furthermore, even with an array of closely spaced test holes, it is not
possible to know precisely the materials beneath any defined point; therefore, the type of
material, its thickness, and mechanical properties must be interpolated between the borings.

The discontinuous geometry of strata and highly varied material types beneath the site are typical
of river alluvium. The grain size and consistency of river-deposited alluvium varies according to
water energy, sediment size, and depositional environment.
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Major Divisions| Letter Symbol Name
Sample Type
Hatching| Color
:&:ﬂ:&, Standard Penetration Test: T
g‘gﬁgﬁ WeI.I-graded gravels or gravel-sand mixtures, little or split spoon sampler, 2.0" OD/
GW P ° |no fines 1-3/8" ID, driven with 140 Ib.
e o ol i weight, 30" drop
Gravel e Poorly-graded gravels or gravel-sand mixtures, little
and GPp [mEe® or no fines
Gravelly Modified California Sampler: D
%) Soils Split spoon sampler, 3.0" OD,
= z g it mi - ; i
o GM 8 Silty gravels, gravel-sand-silt mixtures driven with 140 Ib. weight, 30"
% P drop
4]
-% GC Clayey gravels, gravel-sand-silt mixtures
5 o om0 Ring Sample: R
@ oo 1.5" ID ring sampler, hand driven
@ SW =55 5 [Well-graded sands or gravelly sands, little or no fines
P weeed o
o Sand and Poorly-graded sands or gravelly sands, little or no
Sandy SP ¥t fines Continuous Sample C
Soils 41111111
SM LTATaTaTH E Silty sands, sand-silt mixtures
- C E .
Chemical Test Type
SC Clayey sands, sand-silt mixtures
Total Petroleum Hydrocarbons as G
Inorganic silts & very fine sands, rock flour, silty or gasoline
ML clayey fine sands, or clayey silts with slight plasticity
y c Benzene B
[0 . . )
© |Inorganic clays of low to medium plasticity, gravelly
2 CL G |clays, sandy or silty clays, lean clays
C% Siltx Clay, wfufufufufufufrfu Toluene T
° Silt
QC’ SOilZ OL . :J_:J_:_L:JI L Organic silts and organic silt-clays of low plasticity
© ’ Ethylbenzene E
> Clayey
GC’ Soils MH Inorganic silts and organic silt-clays of low plasticity
s ;},, . Xylenes X
2 |Inorganic clays of medium to high plasticity, organic
CH AP |sits
P
V% 7
[ it
OH - J,A Peat and other highly organic silts Methtl tertiary-butyl ether M
e >
g
O |Peat and other highly organic soils Photoionization Detector PID
Sandstone Soil concentrations in mg/kg
Bedrock Siltstone Groundwater concentrations in mg/l
Claystone
Shale or Chert Water level at time of drilling N/
Fill
Fill-landfill refuse Equilibrated water level A\ 4
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Hole No. BH-1

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 15 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT NQ
Carmel River Re-route and Dam Removal Prelim Geotech AV, DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
San Clemente Dam San Clemente Dam 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY UDR-10
PC Exploration 13. TOTAL NO. OF OVERBURDEN - DISTURBED "UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : :
fil b _
e number) BH-1 14. TOTAL NUMBER CORE BOXES 9
5. NAME OF DRILLER —
Nate Hinkle 15. ELEVATION GROUND WAT »
6 DIRECTION OF HOLE 16. DATE HOLE o007 117712007
<] VERTICAL [J INCLINED DEG. FROM VERT.
— 200 17. ELEVATION TOP OF HOLE +625.0
7. THICKNESS OF OVERBURDEN .
18. TOTAL CORE RECOVERY FOR BORING %
8. DEPTH DRILLED INTO ROCK 110.0 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE 130.0 Jennifer Van Pelt
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
+625.0 0.0 Overburden - decomposed granite, cobbles, 0 Soil and cobbles, driller will stabilize with
— soil - No Recovery 0.0 casing to ~20 feet.
5.0
0
— 5.0
10.0
ENG FORM PROJECT HOLE NO. .
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Hole No. BH-1

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 625.0 Hole No. BH-1
PROJECT INSTALLATION SHEET 2
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 15 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
b (Desc(rjlptlon) ERY N?. weathering, etc., if significant)
a c e g

Overburden - decomposed granite, cobbles,
— soil - No Recovery (continued) —

20 Box1 [RQD=0
— 10.0 —
15.0 Drill Rate = 5 ft/15 min

+611.0 14.0

* .5 Biotite diorite, gray, medium to coarse
—*. 77,7 grained, moderately to heavily weathered, —
|+, *,*,*,+] hard, moderately strong, highly to intensely
+ + + + +| fractured.

_Ihh 14.4415.0' - Joint (109), moderately rough,

.7t ] moderately weathered with Fe + Mn oxidation.
+++++++++4 [
+610.0 15.0 [+ +++H |
No recovery 0 Box 1 | Drill Rate = 1 f/10 min
— 15.0 —
16.0
ENG FORM 1g36-A PROJECT HOLE NO.
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Hole No. BH-1

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 625.0 Hole No. BH-1
PROJECT INSTALLATION SHEET 3
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 15 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
No recovery (continued) 18 Box1 |[|RQD=0
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_I**.*,*.*] Biotite diorite, gray, medium to coarse =
1,711 grained, moderately to heavily weathered,
—1*,*,*,*,+| hard, moderately strong, highly to intensely —
+ + + + +| fractured.
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F E
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Hole No. BH-1

ELEVATION TOP OF HOLE

DRILLING LOG (Cont Sheet) 625.0 Hole No. BH-1

PROJECT INSTALLATION SHEET 4
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 15 SHEETS

% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
b (Desc(rjlptlon) ERY N?. weathering, etc., if significant)

a c e g

No recovery (continued)
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*.* .7 Biotite diorite, gray, medium to coarse
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_[*r | weathered with Fe + Mn oxidation.
R 29.6'-30.2' - Broken zone, pebbles to cobbles
—+ + + + +| of heavily weathered granodiorite, moderately —
I+ 4+ 4"+ weathered with Fe + Mn oxide, and thin
.77 sparse soils. Some possible mechanical
-+ + + + 4 breakage.

+ ' ' . 0 .
+594.0 310 [t 30.4'-30.6' - Joint (409), slightly to moderately

rough. —
30.7'-31.0' - Broken zone, pebbles to cobbles 67 %‘;XJ RQD =0

] of heavily weathered granodiorite, moderately : . ) B

_| weathered with Fe + Mn oxide, and thin 34.0 | Drill Rate = 3 ft/20 min |
sparse soils. Some possible mechanical

— breakage. —

No Recovery
+593.0 32.0

"+ + + + { As above.
+

L1 32,2 - Joint (859), very rough.
—T,7,711 82.3-32.4" - Joint (702), rough to very rough, —
PRI moderately weathered with Fe oxidation +

L'+ "+ + + 4 minor Mn oxidation.

_ L] 32.4'-32.7' - Incipient fracture (309), close, 2-4
1 mm, slightly to moderately rough.

—+ + + + +| 32.7' - Joint (70%), rough to very rough. —
[+ + + + +] 32.8' - Joint (809), rough to very rough,
+591.7 33.3 .. stepped.

1+ H188.0-83.2" - Joint (309), slightly to moderately
1+, 7+, | [rough, moderately weathered with Fe + Mn
—{+ + + + +| oxidation. —
] 33.6-34.0" - Broken zone, intensely fractured
T to gravel sized pieces, (1 x2 ecm to 0.5 x 0.5
L+ ++ +4com)So i i

ENG FORM PROJECT HOLE NO.
JSN 670 1836-A Carmel River Re-route and Dam RemoviaHPtelim Geotech in




Hole No. BH-1

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 625.0 Hole No. BH-1
PROJECT INSTALLATION SHEET 5
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 15 SHEETS
% CORE | BOXOR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
*.* .7 Biotite diorite, gray, medium to coarse 96 Box2 |RQD =25%
—* L grained, slightly to moderately weathered, 34.0 —
Rt hard, moderately strong, highly to intensely 36.0 | Drill Rate = 2 ft/20 min

+ + + + +| fractured. (continued)

_Ihh 34.0-34.2' - Joint (209), smooth to slightly
] rough, moderately weathered with moderate
T Fe oxidation + minor Mn oxidation. —
L'+ + + + 4 34.0-34.2' - Joint (509), slightly to moderately
1+t rough, moderately weathered with minor Fe
|+, 7t oxidation.

R 34.5'-34.6' - Joint (609), slightly to moderately
—+ + + + +| rough, slightly weathered. —
1 34.7-34.9' - Joint (309), slightly to moderately
Tttt + 4 rough, slightly weathered with Fe oxidation.
PRI, 35.5'-35.8' - Joint (20°), moderately rough to
L'+ + + + 4 rough, slightly weathered with Fe oxidation.
—t .t 35.8' - Joint (809), rough to very rough, —

—:{{{{ g?gpejbint (759), rough to very rough 7 %%)'(02 nens e B
I ARARA stépped. ’ ’ 41.0 | Drill Rate + 5 ft/25 min |

tott1.36.5' - Joint (852), rough to very rough, slightly
— weathered with Fe oxidation. —
L+ + + + 4 36.7' - Joint (909), rough to very rough, slightly
"7 weathered with Fe oxidation.
_ [Tt 36.8' - Joint (909), rough to very rough, slightly
+587.9 371 [+ ++ ++] weathered with Fe oxidation.

15 136.9' - Joint (509), rough to very rough, slightly —
""" { \weathered with Fe oxidation.

+ - - - " i
L'+ + + + 4 As above, becoming gneissic, fine to medium
—*, 1,11 grained, moderately to heavily weathered. —
1+t 37.1-87.8' - Broken zone, intensely fractured

—|+,+ + + +| to gravel sized pieces, (2 x5 cmto 1 x 1 cm) B
F+ + + + 4 . :
+ + + + +| Some possible mechanical breakage. -
] 38.0' - Joint (909), rough to very rough.

_F++++ A —
+ 4+ + + +

+ 4+ + + A

_+++ ++ —
L1 38.47 - Joint (709), moderatly rough to rough.

e+ + A —
_+++++++++*

—{+ + + + +| 38.4'-39.0' - Broken zone, pervasively —

'+ + + + +| fractured to gravel sized pieces, (2 x 6 cm to 1
—7,*.*.*.*.1 x 1 cm) Some possible mechanical breakage. ——

.+ + + +438.0'- Joint (909), rough to very rough.

(v 4+ +j 39.4'-39.8" - Joint (10°), slightly rough to
—+ + + + +| moderately rough, slightly weathered with Fe |
L + Mnooxidation.

[+ + + + +| 39.8'-40.6' - Broken zone, intensely fractured
—,.*, .1 to gravel sized pieces, (2 x 6 cm to 0.5 x 0.5 —
+584.4 40.6  [,*,*.*,*.1cm) Some possible mechanical breakage.

No recovery

+584.0 41.0

** .5 Biotite diorite, gray, medium to coarse 97 Box 2/3 | RQD = 15
—*Fr7L grained, slightly to moderately weathered, 41.0 —
[+, *,*,*,+| hard, moderately strong, highly to intensely 46.0 | Drill Rate = 5 ft/30 min

+ + + + +| fractured.

_IA 41.0-41.7' - Joint (109), moderately rough,

.t .. "1 moderately weathered with Fe + Mn oxidation.
1,5t 11141.0-42.0 - Joint (0%), rough to very rough, —
L'+ + + + 4 slightly to moderately weathered with Fe + Mn
1L oxidation.

F+ + + + 4 42.4" - Joint (902), rough to very rough, slightly
—* 5] weathered with Fe oxidation. |
LF T 42.5'-42.7 - Joint (609), rough to very rough,
|+ + * + +| stepped.

ENG FORM PROJECT HOLE NO.
JSN 670 1836-A Carmel River Re-route and Dam RemoviaHPtelim Geotech in




Hole No. BH-1

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 625.0 Hole No. BH-1
PROJECT INSTALLATION SHEET 6
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 15 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
b (Desc(rjlptlon) ERY N?. weathering, etc., if significant)
a c e g

L2 4 4+ 4 42.9' - Joint (909), slightly rough, moderately
—* | weathered with Fe + Mn oxidation. —
Rt Biotite diorite, gray, medium to coarse

+ + + + +| grained, slightly to moderately weathered,

_I.1 ] hard, moderately strong, highly to intensely
.ttt * 1 fractured. (continued)

—r ++ + +442.9'-43.4' - Incipient fractures. —
L'+ + + + 4 43.3'-43.4" - Joint (80°), very rough, stepped,
1+ moderately weathered with Fe + Mn oxidation.
|*,FF 7| 43.4-44.6' - Broken zone, intensely fractured

__+:+:+:+:+* to gravel sized pieces, (4 x6 cmto 1 x 1 cm) B

—{+ + + + +| Some possible mechanical breakage. —
F+ + + +

et —
S 44.6-44.7 - Joint (609), very rough, heavily

m ] weathered with Fe oxidation. =
.t ... 144.8-45.0' - Incipient fracture (609).

J

L 45.3' - Joint (80%), moderately rough,

—*, .+, .1 moderately weathered with Fe oxidation. —

+ + + + +| 45.4' - Incipient fracture (602).

[+ + + + +] 45.8' - Joint (809), slightly rough, heavy Fe

_I7 ] oxide weathering + slight Mn oxidation.

.+ + *.*145.7-45.8" - Joint (70°), slightly rough, heavy

—— + + + + {4 Fe oxide weathering + slight Mn oxidation. ——
1144741 46.0-46.1" - Joint (609, slightly rough, siightly 80 84%)(03 RQD =58

IR weathered with Mn oxidation. 510 | Drill Rate < 5 f1/20 min
++ + + +| 46.4'-46.5' - Joint (709), slightly rough,slightly
— s +] weathered with Mn oxidation. —

[+ 4+ + + +] 46.8'-47.1" - Joint (259), slightly to moderatly
—T1. 0 rough, slightly weathered with Fe + Mn -
r.+.* * * 1 oxidation.

v+ + + +] 47.2" - Joint (80%), moderatly rough, slightly
—,*.*.*.* 1 weathered with Mn oxidation. —

_I+'++ + +| 47.6' - Joint (809), rough, slightly weathered |
[+ + + + +| with Fe + Mn oxidation.
1,777 47.7 - Incipient fracture close, <1 mm (0.3 —
F++ + + A mm).

r.+ ++ +148.0' - Mechanical Break

[+ + + + +] 48.0-48.4' - Joint (20°), rough to moderatly
1 rough, thin soil. B

—* ] 48.5-48.6' - Joint (40°), moderatly rough, —
.+, +,7| moderate weathereing with Mn oxidation +
—{+ + + + +| slight Fe oxidation. B
[ttt 48.7-48.8' - Joint (50°), moderatly rough to
L rough, minor Fe oxidation.

_r .+ ++ +448.8-49.0' - Joint (40°), moderatly rough to B
L+ + + + 4 rough, moderately weathered with Fe
—* 5 oxidation. B
1] 49.2-49.3' - Joint (509), moderatly rough to
*,*,+, .+ rough, moderately weathered with Fe

—{+ + + + +| oxidation. —
+575.0 500 '{{{{J 49.4' - Joint (80%), moderatly rough, slightly

49.7' - Joint (70°), moderatly rough, slightly
\weathered with Fe oxidation.

— No recovery —

weathered with Mn oxidation. [ —

+573.8 51.2 95 Bg);%/4 RQD =23

7777 Biotite diorite, gray, medium to coarse 56.0 | Drill Rate = 5 ft/29 min
—*, %77, grained, moderately weathered, hard, ' B

|+, *,F,*,+| moderately strong, highly to intensely
+ + + + +| fractured.

ENG FORM - PROJECT HOLE NO.
JSN 670 1836-A Carmel River Re-route and Dam RemoviaHPtelim Geotech in




Hole No. BH-1

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 625.0 Hole No. BH-1
PROJECT INSTALLATION SHEET 7
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 15 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
b (Desc(rjlptlon) ERY N?. weathering, etc., if significant)
a c e g

L+ 4"+ 4+ 4 Biotite diorite, gray, medium to coarse

—*+,*. ..t grained, moderately weathered, hard, —

+ + + + +| moderately strong, highly to intensely

A 4 ;

+ + + + +| fractured. (continued)

_I 1 52.0-51.1" - Joint (700), moderatly rough,

.ttt 4 slightly weathered with Fe + Mn oxidation.

—r ++ + +452.1'-52.6' - Joint (109), slightly to moderatly —

L'+ + + + 4 rough, slightly weathered with Fe oxidation.

1ttt 52.1-52.2' - Incipient fracture, slightly rough,
_|*.*.*.* .+ slightly weathered.

++ + + +1 522" - Joint (809), to moderatly rough, slightly

—++ "+ + +] weathered with Fe + Mn oxidation. —

L 52.6-52.7' - Joint (709), slightly to moderatly

_-++++4rough. [

r+++ +4526'-52.9' - Plagioclase rich

L'+ + + + 4 52.6'-52.9' - Broken zone, intensely fractured

—+ ] to gravel sized pieces, (3x6cmto 1 x 1.cm) —

|+ + + + +] Some possible mechanical breakage.

|+ + + + +| 52.8'-53.0" - Joint (609), slightly to moderately B

_ [+ rough, slightly weathered.

Mt 563.1-53.2" - Joint (609), slightly to moderately

—,* * + + 4 rough, slightly weathered. —

H+ + + + 4 53.3' - Joint (80%), moderatly rough, slightly

L'+ "+ + + 4 weathered with Mn oxidation.

+570.0 55.0 t .ttt 53.5-53.7" - Joint (40%), moderately rough,

L7+ 4+ 4 + 4|slightly weathered with Fe + Mn oxidation.
— . T.*.11]53.8'-53.9' - plag vein ~ 2-4 mm wide. —
¥, 153.9'-54.0" - Joint (50°), moderately rough,

+ + + + +||moderately weathered with Fe oxidation.

_ I A|54.0-54.4' - Broken zone, intensely fractured
.t *.*. %, 1|to gravel sized pieces, some possible

—-:+:+:+:+:* mechanical breakage. —

PRIRIRIRIh 54.6'-54.7' - Joint (602%), moderately rough to
T4+ 4 {|rough, slightly weathered. 94 Box4 | RQD =29 [

R, 154.8-54.9' - Joint (60°), moderately rough to 56x0 Q |
*,*,r, ough, slightly weathered. 60.0 | Drill Rate = 4 f/27 min

1 54.9-56.0' - Joint (609), rough, slightly ' ! ' -
L weathered.

T+ o+ 4+ A —

I+ + + + +| As above, with increasing plagioclase, coarse
—1,. A grained, with accessory biotite. |
+568.0 570 [.57.F.1]55.0-55.2" - Joint (60°), moderately rough,

++ + + +||slightly weathered with Fe oxidation. ——
I 1155.0-55.5' - Joint (159), moderately rough,
L slightly weathered with Fe + Mn oxidation.

—-:+:+:+:+:+ 55.6' - Mechanical break —
L'+ + + + 4/55.8'-56.0' - Joint (60°), slightly rough,
—1* 7 |moderate weathered with Fe + Mn oxidation. —
1, |155.8-56.0' - Joint (509), slightly to moderately |
+567.1 57.9 |+ + + + +llrough, slightly weathered with Fe + Mn

—— '+ + + + 4|oxidation. -
1t 156.00 - Mechanical break
L T]96.0-56.2" - Joint (60°), slightly rough, slightly —
+ + + + +|lweathered with minor Fe + Mn oxidation.
e 56.1-56.4' - Joint (109), slightly rough, slightly
. A lweathered with minor Fe + Mn oxidation. =
r*.*.*.* 1156.4' - Mechanical break
T+ + + + 4[56.4'-56.7"' - Incipient fracture (209), slightly —
L'+ + + + 4|weathered, close (0-3 mm).

1+ 164-57.0" - Joint (102), moderately rough,
—+ + + + +Islightly weathered with minor Fe + Mn L
+ + + + +|[oxidation.

|+ + + + +||As above with increasing biotite to >50%,
—+ + + + +||medium to coarse grained. -
+565.2 50.8 -ﬁﬁﬁ*ﬁ 57.0" - Joint (80°), moderately rough, slightly

weathered. —
+565.0 60.0 57.0'-57.8' - Joint (10°), moderately rough,

[+, *. 7. * Tllmoderately weathered with Fe + Mn oxidation. 95 Box 4/5 | RQD = 45
—{+ + + + +]|567.4" - Joint (909), rough, minor weathering. 60.0 B
++ + + +|[57.6'-57.8" - Joint (509), slightly rough, slightly 65.0 Drill Rate = 5 ft/20 min
—. 7 lweathered with Fe oxidation. —
r.r, ... 4157.8' - Joint (809), rough, slightly weathered.
F+ + + + 4157.9' - Joint (809), rough, slightly weathered.
—,*.*.* + 11As above, with decreasing biotite to >20%. B
L+ + + + 4|58.3' - Joint (809), rough, slightly weathered.

ENG FORM PROJECT HOLE NO.
JSN 670 1836-A Carmel River Re-route and Dam RemoviaHPtelim Geotech in




Hole No. BH-1

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 625.0 Hole No. BH-1
PROJECT INSTALLATION SHEET 8
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 15 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
+563.9 g+1 [T+ * *1158.7' - Joint (802), moderately rough,

—t + + + + {|moderate weathering with Fe oxidation. —
L 158.8'-58.9' - Joint (709), moderately rough,
L L Y Iminor weathering with Fe oxidation.

L+t 1169.2-59.5' - Joint (35°), moderately rough,
+ + + + +|[slight weathering with Fe oxidation.

—1 1 (59.2-59.6' - Broken zone, intensely fractured —
.ttt |to gravel sized pieces, (2 x4 cmto 1 x1cm)
F + + + + {|Some possible mechanical breakage.

L+ + + + 4[59.6" - Joint (852), very rough, stepped.

PRI, INo recovery
1+ + + + 4|60.1"- Joint (90%), moderately rough, slight —
_ It (weathering with Fe oxidation.

L** 11,11 (60.4' - Joint (85°), moderately rough,
—{+ + + + +||moderate weathering with Fe oxidation. —
" "41160.6' - Joint (90%), moderately rough,

— 1. Imoderate weathering with Fe oxidation.

.+ + * *1160.7'-61.0' - Joint (40°), slightly rough, slightly
L+ + + + 4 weathered with Fe oxidation.

A 160.7-60.9' - Joint (502), moderately rough, =
TR Eightly weathered with Fe oxidation.

s above, with increaseing biotite, coarse
rained. (continued)

|+ + + + +| As above with increasing biotite to 50%.
—+ + + + +| 61.1" - Joint (80%), moderately rough, slightly [
[+ + + +] weathered with Fe oxidation.

1 62.3' - Joint (802%), moderately rough, slightly
—r + + + + { weathered with Fe oxidation. —
L'+ + + + 4 63.0'-63.1" - Joint (70°), moderately rough,
—*, 1,1 slightly weathered. —
|FrLr Tt 63.2'-63.3" - Joint (709), moderately rough,

o+ o+ > .
R slightly weathered. _
—++ + + +)| 63.2'-63.8' - Broken zone, intensely fractured -
"7 to gravel sized pieces, (2 x 3 cm to 4 x 10 cm) 49 Box5 | RQD =19
—T,*,*.*,*,1 Some possible mechanical breakage. 65.0 ] ) —
_b++.+,+.163.8-63.9' - Joint (70%), moderately rough, 71.0 | Drill Rate = 6 ft/16 min |

RIRIRIRe slightly weathered. _
7T 64.1-64.3' - Joint (509), rough, slightly -
1* | weathered.
—+ + + + +| 64.1'-64.7' - Joints (20/15°), moderately rough, —
[+"+ 7" "] moderately weathered with Fe oxidation.
7] 65.0-65.7" - Joint (109), moderately rough,
_r * * + + 4 moderately weathered with Fe oxidation. L
L+ + + + 4 65.2'-65.4' - Joint (45°), moderately rough,
—1'+ + + + { slightly weathered with Fe oxidation. —
_ [ttt Y] 65.4-65.5' - Joint (509), slightly rough, slightly
|+ + + + +| weathered with Fe oxidation.
—{++ + + +| 66.2" - Joint (90°), rough, very slightly —
] weathered.
—,7,1, 1,1 66.4-66.5' - Joint (559), slightly rough, —
r.+.+ + + 4 moderately weathered with Fe oxidation.
L'+ + + + 4 66.6'-66.8' - Joint (55°), slightly rough, slightly
174+ + 4 weathered with Fe oxidation. —
|+ttt 66.8'-66.9' - Joint (559), slightly rough, slightly
AR weathered with Fe oxidation. —
|+ + + + +] 67.0" - Mechanical break |
] 87.2-67.3' - Joint (509), slightly rough, slightly
+557.0 68.0 r+++ + 4 weathered with Fe oxidation. —

67.3'-67.5' - Joint (409), slightly rough, slightly
— weathered with Fe oxidation. —
67.5'-67.8' - Joint (359), slightly rough, slightly
weathered with Fe oxidation.

| 67.6'-67.9' - Joint (409), slightly rough, slightly -
eathered with Fe oxidation.

No recovery

ENG FORM PROJECT HOLE NO.
JSN 670 1836-A Carmel River Re-route and Dam RemoviaHPtelim Geotech in




Hole No. BH-1

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 625.0 Hole No. BH-1
PROJECT INSTALLATION SHEET 9
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 15 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
b (Desc(rjlptlon) ERY N?. weathering, etc., if significant)
a c e g

No recovery (continued)

+554.0 71.0

277 As above. 90 Box5 |RQD =232

s+ ) 71.0 .
P iva Wolv4l .4' - Broken zone, intensely fractured 76.0 | Drill Rate = 5 ft/15 min

—,.%.7.F, 1] to gravel sized pieces, (2x 5 cm to 1 x 2 cm) =

-+ + + + 4 Some possible mechanical breakage.
1T 71.3-71.5' - Joint (459), slightly rough, B
_ T moderately weathered with Fe oxidation.

L* ] 71.5-71.8' - Joint (40°), moderately rough,
—r ] slightly weathered with Fe oxidation. —

7"+ 4] 78.0' - Mechanical break
|

I+ 73,2 - Joint (709), rough, slightly weathered.

—_t++ + + 4 73.6' - Joint (70°), very rough, slightly -
T weathered.
Lttt 78.8 - Joint (709), moderately rough, slightly —
|+, 7+, 1| weathered.
++ + + +| 73.9'-74.0' - Joint (60%), moderately rough,
I+ 47474+ 4] slightly weathered. |
I *,*,174.0-74.1" - Joint (70°), moderately rough,
T moderately weathered with Fe oxidation. —

+550.4 74.7 —{..1711 745 - Joint (759), moderately rough, slightly -
+ A+ \weathered. [l

|ttt 1. 71 As above with decreasing biotite, >40%
SR 74.7' - Joint (70°), moderately rough, slightly

+550.0 75.0

T \weathered. | [
+549.7 753 ~1++++{ As above, with increasing biotite to >50%

| 74.8-75.3' - Joints (20/15°), moderately rough,[

+549.4 756 sttt moderately weathered with Fe oxidation.

(1 x2cmto 1 x3cm) Some possible

74.9'-75.2' - Broken zone, gravel sized pieces, { —
mechanical breakage.

+549.0 76.0 +—+—As above, with increasing biotite to >50% —
.+ +.+.+ 1]75.3-75.6' - Broken zone, intensely fractured 95 Box6 | RQD =10
=4 o gravel sized pieces, (1 x 1.5 cm to 0.5 x 0.5 76.0 _ , —
[ kem) Some possible mechanical breakage. 81.0 | Drill Rate = 5 ft/20 min |
4 No recovery
J PR |

-++++++++:4 As above, with increasing biotite to >50%
T {76.2'-76.5' - Joint (409), moderately rough, |
|t ] slightly weathered.
—*, .t 76.5'-76.6" - Joint (60°), moderately rough, —
+ + + + +| slightly weathered.

.41 76.9-77.4' - Broken zone, intensely fractured,
o] sand to gravel sized pieces, (3 x 4 cm to 0.25 -
T 1x0.25 cm) Some possible mechanical
— + + + + { breakage. —
1t 76.9-77.4' - Joint (159), moderately rough,
[+, moderately weathered with Fe oxidation.
— A A TTETTT - Joints (40°), moderately rough, -
+ + + + +| moderately weathered with Fe oxidation.
—1.5 7 77.7-78.1" - Joint (209), slightly to moderately —
7 ] rough, moderately weathered with Fe
PRy oxidation.

—_t+++ +477.8-79.3" - Broken zone, pervasively -
L7474+ 4+ 4 fractured, coarse sand to gravel sized pieces,
AL (3x 7 em to 0.25 x 0.25 cm) Some possible —
++ + + +] mechanical breakage.

ENG FORM PROJECT HOLE NO.
JSN 670 1836-A Carmel River Re-route and Dam RemoviaHPtelim Geotech in




Hole No. BH-1
DRILLING LOG (Cont Sheet) | “or o ' O " Hole No. BH-1

PROJECT INSTALLATION SHEET 10
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 15 SHEETS

% CORE | BOXOR REMARKS
ELEVATION DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth

(Description) ERY NO. weathering, etc., if significant)
a b c d e f g

L+ +"+ 4+ 4 As above, with increasing biotite to >50%
—{*+. ...+ (continued) —

—r+++ +479.3" - Joint (709), slightly to moderately =
L'+ 4+ + + 4 rough, slightly weathered.
—* Lt 79.4° - Joint (709), slightly to moderately —
|+ + + + +] rough, slightly weathered.

++ + + +| 79.6' - Joint (70%), slightly to moderately
— I+ + 4+ +] rough, slightly weathered. -
1 77.8'-79.3' - Broken zone, pervasively
—,*.+ + + { fractured, coarse sand to small gravel sized —
L'+ + + + 4 pieces.

L 4 4+ 4 79.8' - Joint (70°), moderately rough, slightly

+544.3 80.7 —.‘}}‘}}* | weathered. B

+179.9' - Joint (709), moderately rough, slightly
-] weathered. —
80.3' - Joint (609), slightly rough, slightly
weathered. 7 Box6 |RQD=0
— 80.3'-80.6' - Incipient fracture (09), tight, <1 81.0 -
mm. 86.0 | Drill Rate = 5 ft/20 min
-] 80.5'-80.7" - Joint (40°%), slightly rough, slightly —

eathered with Fe oxidation. Drill dropping, abundant biotite flakes in
No Recovery recovered water.

+539.3 85.7

%75 As above with decreasing biotite, <20% biotite =
ottt T crystals.
+539.0 86.0 f++++4Cl

weathered with Fe oxidation. 5 BS%XOG RQD =0 |

No recovery 91.0 | Drill Rate = 5 ft/20 min

\85.9'-86.0‘ - Joint (209), slightly rough, heavily / —

Drill dropping, abundant biotite flakes in
recovered water.

ENG FORM PROJECT HOLE NO.
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Hole No. BH-1

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 625.0 Hole No. BH-1
PROJECT INSTALLATION SHEET 11
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 15 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
b (Desc(rjlptlon) ERY N?. weathering, etc., if significant)
a c e g

No recovery (continued)

+534.3 90.7

%75 As above with decreasing biotite, <20% biotite =
ottt T crystals.
+534.0 91.0 t++++4CW

moderately weathered with Fe oxidation. 15 Bg(;xg RQD =0 |

No recovery 96.0 | Drill Rate = 5 ft/18 min

\90.7‘-91 .0' - Joint (259), slightly rough, / —

Drill dropping, abundant biotite flakes in
recovered water.

+529.8 95.2

L+ + + + 4 As above with decreasing biotite, <20% biotite
—*t . Tt crystals. —
[+ttt 95.2-95.5' - Broken zone, intensely fractured,
+ + + + +| coarse sand to small gravel sized pieces.

[+ + + + +] Mechanical break

Lttt 190.5 - Joint (909), very rough, possible
+529.0 96.0 [***.*.*| mechanical break. B

90.5'-91.0 - Joint (0-102), moderately rough, 5 %%x()? RQD =0

thered with Fe oxidation. :
eatherec wih Te oxidaTon 101.0 | Drill Rate = 5 ft/27 min
— No recovery L
Drill dropping, abundant biotite flakes in
recovered water.

ENG FORM PROJECT HOLE NO.
JSN 670 1836-A Carmel River Re-route and Dam RemoviaHPtelim Geotech in




Hole No. BH-1

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 625.0 Hole No. BH-1
PROJECT INSTALLATION SHEET 12
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 15 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
b (Desc(rjlptlon) ERY N?. weathering, etc., if significant)
a c e g

No recovery (continued)

+524.3 100.7 ]

%75 As above with decreasing biotite, <20% biotite =
ottt T crystals.
+524.0  [101.0 |+ +++4C¥

; : Box 7
sized pieces. 101.0 |

No recovery 106.0 | Drill Rate = 5 ft/23 min

\1 00.7'-101.0' - Broken zone, small gravel / 15 RQD = 0 —

Drill dropping, abundant biotite flakes in
recovered water.

+519.8 105.2

L+ + 4+ + 4 Biotite diorite, gray, medium to coarse
—{*.*. 7. 7.t grained, moderately to heavily weathered, —
1+, *,+,*,+| hard, moderately strong, intensely fractured.

¥
ottt 7.1 105.2'-107.3' - Broken zone, intensely

ENG FORM PROJECT HOLE NO.
JSN 670 1836-A Carmel River Re-route and Dam RemoviaHPtelim Geotech in




Hole No. BH-1

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 625.0 Hole No. BH-1
PROJECT INSTALLATION SHEET 13
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 15 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
L** 0t fractured to gravel sized pieces, (5 x 8 cm to 1 98 Box 7/8 | RQD = 6
—* AL x 1 ecm) Some possible mechanical breakage. 106.0 —
+ + + + +| Biotite diorite, gray, medium to coarse 111.0 | Drill Rate = 5 ft/43 min
A h : —
AR grained, moderately to heavily weathered,

_[+"+7+7+7 ] hard, moderately strong, intensely fractured.
r,*.*.*.*.1 (continued)

I 107.2' - Joint (909), rough, slight weathering |
|+, + + * +| with Fe oxidation.

|ttt 107.04107.3 - Joint (109), moderately rough, B
RN heavily weathered with Fe oxidation. .

4 4] 107.3-107.5' - Joint (40°), slightly rough,
—r,*,.*.+ + 1 slightly weathered. —
F+ + + + 4 107.5' - Joint (80°), moderately rough, slightly
— '+ + + + 4 weathered. ——
L 107.5'-107.8" - Joint (309), slightly rough,
|+, + .+ *| moderate weathering with Fe oxidation.
—{+ + + + +[107.8'-107.9' - Joint (509), slightly rough, L
'+ + + + +] moderately weathered with Fe oxidation.
1,111 108.0' - Joint (909), slightly rough, slightly —
.ttt 1 weathered.

L+ + + + 4 108.1'-108.2' - Joint (50°), moderately rough,
—"++ + + { moderately weathered with Fe oxidation. —
L*.. 7] 108.4' - Joint (909), rough, moderately
—+, .+ * +| weathered with Fe oxidation. —
++ + + +| 108.4'-108.7' - Broken zone, to small gravel
[+ + + + +| Sized pieces.

—I 77,1 108.6-108.7' - Joint (509), rough, slightly —
.+ ++ + 1 weathered.
—t++ ++4108.7'-108.8' - Joint (509), slightly rough, —
L+ +"+ + 4 moderately weathered with Fe oxidation.
L] 108.4" - Joint (90°), very rough, slightly
—{+ + + + +| weathered. —
++ + + +| 108.9'-109.1' - Broken zone, intensely
'+ + + + +| fractured to gravel sized pieces, (2 x 7 cm to 1 —
... 1 x 1 ecm) Some possible mechanical breakage.
P+ + + +4109.1" - Joint (909), rough, weathered with Fe
—t + + + + { oxidation. —
L 109.2' - Joint (809), rough, weathered with Fe
—*+, .t + +| oxidation. —

__+:+:+:+:+: 109.6' - Joint (802), moderately rough, 100 ?ﬁ(g RQD =0 |
+ + + + +| weathered with Fe oxidation. :

71 109.6-109.8' - Broken zone, intensely 116.0 | Drill Rate = 5 ft/50 min |

r.*.*.*.*.1 fractured to gravel sized pieces, (2 x 6 cm to 1
—.+.+ + +4x2cm) Some possible mechanical breakage. —
L'+ + + + 4 109.8' - Joint (70°), moderately rough,
"7 moderatly weathered with Fe oxidation.
—* .+ *+ +1110.0" - Joint (85%), rough, weathered with Fe —
+ + + + +| oxidation.
—++ + + +] 110.2-110.4' - Joints (50/70°), moderately —
o rough, moderately weathered with Fe
..+ *.* 1 oxidation.

—_t++++4110.4' - Joint (90°), moderately rough, —
L'+ + + + 4 weathered with Fe oxidation.
—* L 110.5-110.7' - Joint (509), rough, moderately —
|+ *+ + + +| weathered with Fe oxidation.

++ ++ +| 110.5'-111.1" - Broken zone, intensely
I+ 4+ + +| fractured to gravel sized pieces, (4 x 6 cm to 1 L
7 ] x 2 cm) Some possible mechanical breakage.
-t .+ +1111.1-111.2 - Joints (80°), moderately rough, —
t + + + + 4 moderately weathered with Fe oxidation.

L 444 111.5'-110.7" - Joint (509), rough, moderately
I+ *.*.*.*] weathered with Fe oxidation. -
[ 111.54110.9' - Joint (25°), moderately rough,
+ + + + +| moderately weathered with Fe oxidation. —
[+ + + + +] 111.8-115.9' - Broken zone, intensely
Lt fractured, generally along foliations planes, to
_r + + + + 1 gravel sized pieces, (2x7cmto1x1cm). —
L+ + + + 4 Little to no weathering, possible mechanical
L+ 4 breakage. B

LLLLL

ENG FORM PROJECT HOLE NO.
JSN 670 1836-A Carmel River Re-route and Dam RemoviaHPtelim Geotech in




Hole No. BH-1

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 625.0 Hole No. BH-1
PROJECT INSTALLATION SHEET 14
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 15 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
b (Desc(rjlptlon) ERY N?. weathering, etc., if significant)
a c e g

*.* 1.7 Biotite diorite, gray, medium to coarse
—* | grained, moderately to heavily weathered, —
R hard, moderately strong, intensely fractured.
LRSI (continued)

A 4 ' .
+509.0 116.0 F ] 115.8-116.2' - Joint (259), slightly rough,

""" slightly weathered. —
[ Sl wedlne : /787 | Box8/9|RQD=0

_[+7+7+7+7+] As above with increasing quartz content, 116.0 |
.t 01 some chloritic alteration. ) : _ ;

N 146.1-116.6' - Joint (209), slightly rough, 121.0 | Drill Rate = 5 ft/50 min [
L'+ + + + 4 slightly weathered.

—1+'+7+47{ 116.2-116.6' - Broken zone, intensely —

_I***r | fractured, generally along foliations planes, to |
R gravel sized pieces, (1 x2cm to 0.5x 0.5

——+ 4+ + 4| CM). E—
1 116.6' - Joint (909), rough, stepped, slightly
T, 1 weathered. —

s 116.8'-117.1' - Joint (309), slightly rough, —
RIRIRIt slightly weathered.

—{* ] 116.8-117.5' - Broken zone, intensely -
I+, fractured, coarse sand to gravel sized pieces,
AR (1 x2cmto 0.25x 0.25 cm). —
+ + + + +| 117.5' - Mechanical break

L 1117.5-118.0" - Joint (09), slightly to moderately
—,.F7 ] rough, slightly weathered. -
PRI, 118.0' - Mechanical break

L 1118.4-118.7' - Joint (359), moderately rough,
—, 7] slightly weathered. —
F++ + + 4 118.5'-118.8" - Joint (40°), moderately rough,
T slightly weathered.

[+ +j 118.9'-119.2' - Joint (40°), moderately rough,
1t slightly weathered. B

111 118.9'-120.8' - Broken zone, pervasively |
-+ + + + 4 fractured, generally along foliations planes, to
T small cobble sized pieces (4 x 8 cm). —

15042 |1208 [+

+504.0 _ |121.0 No recovery

L+ + "+ + 4 As above with increasing quartz content, 97 Box9 |[RQD =12
—*, *.*.*.*1 some chloritic alteration. 121.0 —
[+t 126.0 | Drill Rate = 5 ft/50 min

[+ ++++] 121.0-122.0' - Broken zone, intensely -
] fractured, gravel to small cobble sized pieces
T, (4 x8cm). —

3 E

122,17 - Joint (409), rough, weathered with Fe |
|+, + + * *+ | oxidation.
AR 122.3' - Joint (409), rough, weathered with Fe —
+ + + + +| Oxidation.

[+ 122.6'-122.8' - Joint (459), slightly rough,
L+ 4+ + +| weathered with Fe oxidation. —

] 123.0-123.1" - Joint (609), slightly rough,
—,*.*.*.* 1 weathered with Fe oxidation. —

—t+++ +4128.5'-123.6' - Joint (609), slightly rough, L
LT stepped, slightly weathered.

ENG FORM PROJECT HOLE NO.
JSN 670 1836-A Carmel River Re-route and Dam RemoviaHPtelim Geotech in




Hole No. BH-1

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 625.0 Hole No. BH-1
PROJECT INSTALLATION SHEET 15
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 15 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
b (Desc(rjlptlon) ERY N?. weathering, etc., if significant)
a c e g

L+ 4+ "+ + 4 As above with increasing quartz content,
—{*+,*.*.*.*| some chloritic alteration. (continued) —
|+ + + + +]1 124.0-124.3' - Joints (409), slightly rough,
+ + + + +| weathered with Fe oxidation.

_I ] 124.2-124.4' - Joint (509), slightly rough,
...t 4 slightly weathered with quartz precipitation.

r++ + +4124.9-125.0' - Joint (609), slightly rough,
—t + + + + { slightly weathered with quartz precipitation. —

—IF Tt 125.8-125.4' - Joint (60°), rough, slightly —
r.+.+ * * 1 weathered with Fe oxidation.
—+++ + + { 125.5-125.6' - Joint (602), moderately rough, B
L'+ + + + 4 slightly weathered with Fe oxidation. |
[+ ) 125.7-125.8' - Joint (709), moderately rough.

+499.0 |126.0 |+ +++ +] 1257-126.0' - Broken zone, intensely —

L+ + + {|fractured to small cobble sized pieces. Some 100 Box9 | RQD =17
—*, 7| lpossible mechanical breakage. 126.0 _ , —
+oF o+t 130.0 | Drill Rate = 4 ft/20 min

_t++ + + { As above, medium to coarse grained. -
* Lt 126.0-126.2' - Joint (409), moderately rough,
—*, .17, 1] slightly weathered with quartz precipitation. —
RS 126.0'-126.5' - Joint (10°), moderately rough,
+ + + + +| slightly weathered with quartz precipitation.
RN 1126.4 - Joint (809), slightly rough, slightly |
r.*.*.*.* 1 weathered with quartz precipitation.
—t +++ +4126.4'-127.3' - Joint (159), slightly rough, —
L'+ + + + 4 slightly weathered with quartz precipitation.
1t 126.5-126.8' - Joint (309), moderately rough,
_|* * *+ * +] slightly weathered with quartz and pyrite. -
++ + ++| 126.7'-126.9' - Joint (40%), moderately rough,
—+ + + + +| slightly weathered with quartz and pyrite. —
Lt 1127.3-127.5' - Joint (609), rough, stepped,
F.*.* . * 1 minor pyrite.

_F++++4127.4'-127.8' - Joint (159), slightly rough, —
L'+ + + + 4 minor pyrite.
—* T 127.7-127.5' - Joint (60°), slightly rough, —
[+ + * + +] minor pyrite.

++ + + +| 128.0' - Joint (809), rough to very rough,
[+ 47474 slightly weathered. —

+496.0 129.0 '{{‘p}}* 128.0-128.3' - Joint (309), slightly rough,

] slightly weathered with quartz and pyrite. ——
ottt 11128.3-128.4 - Joint (60°), moderately rough,
F + + + + 4|slightly weathered with quartz and pyrite.
_t+++ +4/128.5' - Joint (70%), rough, stepped, slightly -
L7 4 { |[weathered with quartz and pyrite.
—*, ... T 128.7" - Incipient fracture (709). —
1] [128.7-128.9' - Joint (409), slightly rough,
T+ + + + +]| [slightly weathered with quartz and pyrite.
+495.0 |130.0 [+ ***11128.9'- Joint (809), slightly rough, stepped,

lslightly weathered with quartz and pyrite.

As above, coarse grained, with increasing
plagioclase >85%

129.0'-130.0' - Incipient fracture (20°) with
— quartz ~ 1 mm. —
129.1-129.3' - Joint (45°), rough, slightly
\weathered with quartz + Fe oxidation.
129.7-129.8' - Joint (60%), rough.

End of Boring, 130.0°

ENG FORM PROJECT HOLE NO.
JSN 670 1836-A Carmel River Re-route and Dam RemoviaHPtelim Geotech in




Hole No. BH-2

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 11 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT NQ

Carmel River Re-route and Dam Removal Prelim Geotech AV, DATUM FOR ELEVATION SHOWN (TBM or MSL)

2. LOCATION (Coordinates or Station) MSL
San Clemente Dam San Clemente Dam 12. MANUFACTURER'S DESIGNATION OF DRILL

3. DRILLING AGENCY UDR-10
PC Exploration 13. TOTAL NO. OF OVERBURDEN - DISTURBED "UNDISTURBED

4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : :
fil b _
e number) BH-2 14. TOTAL NUMBER CORE BOXES 8

5. NAME OF DRILLER —
Nate Hinkle 15. ELEVATION GROUND WAT »

6 DIRECTION OF HOLE 16. DATE HOLE M a0 111412007
<] VERTICAL [J INCLINED DEG. FROM VERT.

— 130 17. ELEVATION TOP OF HOLE +600.0
7. THICKNESS OF OVERBURDEN .
18. TOTAL CORE RECOVERY FOR BORING %
8. DEPTH DRILLED INTO ROCK 77.0 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE 90.0 Jennifer Van Pelt
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
+600.0 0.0 No recovery 0 Soil and overburden, driller will stabilize
— 0.0 with casing —
5.0
| 5 |
10.0

ENG FORM PROJECT HOLE NO. .

MAR 71 1836  PREVIOUS EDITIONS ARE OBSOLETE. Carmel River Re-route and Dam RemoviaHR2elim Geotech in




Hole No. BH-2

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 600.0 Hole No. BH-2
PROJECT INSTALLATION SHEET 2
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 11 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
b (Desc(rjlptlon) ERY N?. weathering, etc., if significant)
a c e g

No recovery (continued)

— 10.0 —
13.0

42 Box1 | RQD =25
— 13.0 —
15.0 Drill Rate = 2 ft/25 min

Core blocked off at ~14.5'

+585.8 14.2

"+ + + + { Biotite diorite, gray, medium to coarse
—*, | grained, slightly to moderately weathered, —
I+, .+, *,*| hard, moderately strong, highly to intensely
+ + + + +| fractured.

_l+7+7+7 4741 14.2'-14.6' - Broken zone, highly fractured to
.t 7.+ * 1 gravel sized pieces. Some possible

+585.0 15.0 LAY mechanical breakage. —

14.5'-14.7' - Joint (252, rough, slightly 68 Box1 | RQD =53

eathered with Fe oxidation. 15.0
w W xeat 20.0 | Drill Rate = 5 ft/17 min
— No recovery L

ENG FORM PROJECT HOLE NO.
JSN 670 1836-A Carmel River Re-route and Dam RemoviaH=2elim Geotech in




Hole No. BH-2

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 600.0 Hole No. BH-2
PROJECT INSTALLATION SHEET 3
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 11 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
b (Desc(rjlptlon) ERY N?. weathering, etc., if significant)
a c e g

No recovery (continued)

+583.4 16.6

LF 7 HF 5] As above with increasing biotite content to ~
—t tt+ +4 40%. .
T 167 - Joint (909), moderately rough, slightly
LRI weathered with Fe oxidation.

|

L'+ + + + 4 18.4'-18.6' - Joint (50°), moderately rough,

—{* Lt slightly weathered with Fe oxidation. -
+

+ + + + +| 20.0' - Mechanical break 97 Box 1/2 | RQD = 61
| -+++++++++4 ' 20.0 |
L+ + + + 4 20.1'-20.3" - Joint (45%), rough, stepped, 250 | Drill Rate = 5 ft/27 min
— "L slightly weathered with Fe oxidation. ’ -
| 20.1°-20.7" - Joint (159), moderately rough to
R rough, moderately weathered with Fe

+ + + + +| oxidation.

a1 20.4'-20.8' - Joint (109), moderately rough,
—,F. .. * 1 slightly weathered with Fe oxidation. —
+578.8 21.2 [ttt

L+ + + + 4 As above with Increasing biotite content to ~
__+ + + + +* 20%. |
|+ + + + +]121.2'-21.3" - Joint (60°%), moderately rough,
] slightly weathered with Fe oxidation.

—++++421.9-22.0' - Joint (409), slightly rough, slightly ——
LT weathered with Fe oxidation.
—+. ...t 22.0' - Mechanical break —
_ |+ + + + +]22.0-22.2' - Broken zone, pervasively

I+ + + + +| fractured to gravel sized pieces (2 x 6 cm to 1
77 x 3 em). Some possible mechanical breakage. =
rtot ot 4222 - Joint (80%), moderately rough, slightly
—.+ + + + { weathered with Fe oxidation. —
L+ + + + 4 22.2'-22.4" - Joint (309), slightly rough, slightly
[+, weathered with Fe oxidation.

] 22.4'-22.8' - Joints (309), slightly rough, slightly —
AR weathered with Fe oxidation.
T+ 4+ + + 4] 23.1'-23.7' - Joint (309), slightly rough, —
771 moderately weathered with Fe oxidation.

L+ .+ +423.2" - Joint (80%), moderately rough, little to
—t + + + + { no weathering. —
+576.1 239 |+ ++++] 534237 - Joint (40°), moderately rough,

—,*.*.*. * {|slightly weathered with Fe oxidation. —

_ b+ + + +4]23.8'-23.9' - Joint (60°), moderately rough, |
L7 slightly weathered with Fe oxidation.
+ 4+ + +

—" 57 As above with increasing biotite content to —
+ + + + + o,

L+ 4+ { >50%.
Attt 23.8'-24.0' - Broken zone, intensely fractured

+575.2 248 [+""""] to gravel sized pieces. Some possible |
+575.0 25.0 \mechanical breakage. [
ENG FORM 1g36-A PROJECT HOLE NO.

JUN 67 Carmel River Re-route and Dam RemoviaH=2elim Geotech in



Hole No. BH-2

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 600.0 Hole No. BH-2
PROJECT INSTALLATION SHEET 4
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 11 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
7 [e4.1" - Mechanical break Il 72 Box2 |RQD =11
Ty Norecovery | 250 | Drill Rate = 3 115 mi B
o As above with increasing biotite content to : rill Rate = 3 t/15 min -

L >50%.
—*t Lt 25.3' - Joint (759), slightly rough, slightly —
Lt * .t | weathered.

++ + + +| 25.4'-25.9' - Joint (20°), slightly rough,
I P moderately weathered with Fe oxidation. E—
o1 27.5-27.9 - Joints (409), slightly rough,
—T,.+,7, 1t moderately weathered with Fe oxidation. —
'+ + + + 4 25.9' - Joint (759), slightly rough, slightly
"5 weathered with Fe oxidation.

—{r T 26.17 - Joint (759), slightly rough, slightly =
|+, *,+,*,+| weathered with Fe oxidation.
—+ + + + +| 26.4" - Joint (75°), slightly rough, slightly —
[+ + + + +]| weathered with Fe oxidation.

ottt 126.4'-26.8' - Broken zone, intensely fractured,
—f, .ttt coarse sand to gravel sized pieces (2 x 7). L
L'+ + + + 4 Some possible mechanical breakage.
—* 1] 26.8' - Joint (809), rough, slightly weathered —
|+, *.*. 7. *] with Fe oxidation.

AR 27.0'-27.2' - Broken zone, intensely fractured.
—|++ + + +] Some possible mechanical breakage. =
1 27.4-27.3' - Joints (309), slightly rough,
— 1,771, ] moderately weathered with Fe oxidation. ——

R 101 Box2 | RQD =48

—+ o+ , \ ) 28.0 —
rtttt, 1 28.0-28.7' - Broken zone, intensely fractured, 328 | Drill Rate = 5 ft/65 min

— + + + + { small pebble to gravel sized pieces (4 x 8 cm —
I+, 10 0.5 x 0.5 cm). Some possible mechanical
R brea'kage.. o '

—* T 28.7 - Joint (90°), slightly rough, slightly -
[+, *,*,*,*| weathered with Fe oxidation.

—+ + + + +| 28.7'-28.8' - Joint (209), slightly rough, ——

I+ + + + +] moderately weathered with Fe oxidation.
L] 28.9'-29.2' - Joint (209), slightly rough,
—1rr moderately weathered with Fe oxidation. L
L+ 4 + + 4 29.1" - Joint (809), slightly rough, slightly
—* 17T weathered with Fe oxidation. —
* ] 29.5' - Joint (908), slightly rough, slightly
R weathered with Fe oxidation.

[+ + +: 30.2' - Joint (80%), moderately rough, slightly
—+ + + + +| weathered with Fe oxidation. B
1 30.2-30.6' - Joint (259), slightly rough,
1,5, 1 moderately weathered with Fe oxidation.

r ottt 80.5-30.6'- Joint (709), moderately rough,
] slightly weathered with Fe oxidation.

[+ + + + +] 31.0-31.2" - Joint (502), rough, stepped,
—+F ] moderately weathered with Fe oxidation. —
ottt 31.2-31.5 - Joint (40°), rough, slightly
PRaRAtht weathered with Fe oxidation.

3 1
1+t 31.3-31.7' - Joint (709), moderately rough.

L E

.+ 1,7 82.0-32.1" - Joint (70°), moderately rough,
—+,+,*,+, ] slightly weathered with Fe oxidation. B
1] 82.3-32.5' - Joint (409), moderately rough, B
I+t 1,1, | weathered with Fe oxidation.

A
F+ + + + 4 32.4'-32.8' - Broken zone, intensely fractured,
+567.2 32.8 |+ +++ *+|small pebble to gravel sized pieces (2 x 5 cm —

to 0.5 x 2 cm). Some possible mechanical 0
] breakage. 32.8 —
35.0
— No recovery -
ENG FORM 1g36-A PROJECT HOLE NO.

JUN 67 Carmel River Re-route and Dam RemoviaH=2elim Geotech in



Hole No. BH-2

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 600.0 Hole No. BH-2
PROJECT INSTALLATION SHEET 5
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 11 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
b (Desc(rjlptlon) ERY N?. weathering, etc., if significant)
a c e g

No recovery (continued)

17 Box3 |RQD=0
— 35.0 —
40.0 | Hole collapsing, driller pulled rods to
re-case to 40 feet.

+560.8 39.2

L+ "+ + + 4 As above with increasing biotite content to
__+ + 4+ 4| S50%. |

T 32.4-32.8' - Broken zone, intensely fractured, -
L'+ + + + 4 small pebble to gravel sized pieces (2 x 5 cm
—* 7 10 0.5 x 2 cm). Some possible mechanical —
+560.0 40.0 + + + + +] breakage.

No recovery 80 Box 3 | RQD =28
— 40.0 —
45.0 | Drill Rate = 5 ft/45 min

+559.0 41.0

L*.* 5] as above with increasing biotite content to
—* 7| >50%. Fine to medium grained. —

[+, %+, ] 411" - Joint (802), rough.
I LRIt 41.3'-41.5' - Joint (40°), moderately rough, B

_[+7+7+ 474 slightly weathered with Fe oxidation.
1 41.57 - Joint (80°), moderately rough, slightly
T weathered with Fe oxidation. —
L+ + + + 4 41.7-41.9' - Joint (20%), moderately rough,
L7 44 slightly weathered.

_|* 1 41.9' - Joint (709), moderately rough, slightly
|+, *,*,*, | weathered.

—+ + + + +| 42.2'-42.4" - Joint (50°), moderately rough, —
4+ 4+ 4+ +] moderately weathered with Fe oxidation.
+557.3 42.7 [LF.F.rt142.2'-43.0' - Joint (10°), moderately rough,

_I+ %, . \moderately weathered with Fe oxidation. / |
+557.0 43.0 |'+'+774{ As above with decreasing biotite content to
ENG FORM 1g36-A PROJECT HOLE NO.

JUN 67 Carmel River Re-route and Dam RemoviaH=2elim Geotech in



Hole No. BH-2

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 600.0 Hole No. BH-2
PROJECT INSTALLATION SHEET 6
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 11 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
* e ]|<40%. Fine to medium grained.

1142.8'-43.0" - Joint (40°%), moderately rough, —
+556.6 43.4  [*,* * * +||moderately weathered with Fe oxidation.
As above with increasing biotite content to
>60%. Fine to medium grained. L
+556.2 438 |*,**.*r|1483 - Joint (809), moderately rough, slightly |
+ + + + +|\weathered. I

—+,+.+,* +]|As above with decreasing biotite content to —
+ + + + +||<30%. Fine to medium grained.
—1,.7 . 1143.5' - Joint (809), moderately rough, slightly —
.t 7 1 weathered.

1 As above with increasing biotite content to
—1,%+7*1 >60%. Fine to medium grained. —
L+ + + + 4 43.5'-44.0' - Broken zone, intensely fractured,
"] small pebble to gravel sized pieces (2 x 4 cm
—_****,{ 10 0.5x 1 cm). Some possible mechanical

[+ + +* breakage. 93 Box 3/4 | RQD = 58
—+ + + + +| 44.0' - Joint (909), rough, stepped, slightly 45.0 —
+554.6 454  [+1++ 4] weathered with Fe oxidation. 50.0 | Drill Rate = 5 ft/50 min
[F,7. 7,7 7]|44.2-44.3' - Joint (60°), rough, stepped, B
_{+ + + + +||moderately weathered with Fe oxidation.
(44,40 - Joint (90°2), moderately rough, stepped,
—. 7l moderately weathered with Fe oxidation. —
+554.0 46.0 [ttt 1|44.4-44.7 - Joint (309), moderately rough,

*F .7 ||moderately weathered with Fe oxidation. [
_{+ + + + +||44.7'-45.0" - Joint (309), rough, moderately -

e lweathered.

—,. 777 1145.0' - Mechanical Break B

r+ + + +4|45.0-45.2" - Broken zone, intesely fractured,

L'+ + + + 4|small pebble to gravel sized pieces (2 x 4 cm

"4 4 {[to 0.3 x 1 cm). Some possible mechanical

1+, +. 7t T oreakage.

—*,*,*,*,*]|45.2 - Incipient fracture (30°), open to ~3 mm, e

] moderate weathering with Fe oxidation. |
[+ + + + +|45.2'-45.3" - Joint (60°%), rough, moderately

.ttt 1 weathered with Fe oxidation.

I+ "+ "+ 1|As above with decreasing biotite content to

—1.+.+.* * 1{<50%. Fine to medium grained. B

-+ + + + 4145.3-45.7" - Joint (30°), rough, slightly

L'+ + + + 4 weathered with Fe oxidation.

—{* 1T 45.4'-45.8' - Incipient fracture (309), tight. -

|+ + + + +1145.7'-46.0' - Joint (30%), rough, moderately

[+ ] weathered with Fe oxidation.

—*,*,*,*,*| As above with increasing biotite content to —
AR >60%. Fine to medium grained.
T+ 4+ + + +] 46.1'-46.2' - Joint (30?), moderately rough, —
_I,F ] slightly weathered with Fe oxidation.

.+ + + +446.2'-46.6' - Broken zone, pervasively
— + + + + 4 fractured. Some possible mechanical —
L breakage.
1ttt 46.3-46.6' - Joint (309), moderately rough, B
+ + + + +| slightly weathered with Fe oxidation.

+550.5 49.5 T, *.*.*1 46.7-47.2' - Incipient fracture (309), tight to ~1 B
— + + + + {|{Mm. —
Lt 11147.0 - Incipient fracture (709), tight to ~1 mm.
L T]|47.2-47.5' - Joint (30°), moderately rough, —

N slightly weathered with Fe oxidation. |
+ + + + +||47.4'-47.7" - Joint (30°), moderately rough, 93 Box4 |RQD =70
—. 0 Islightly weathered with Fe oxidation. 50.0 B
rtot *t * 4147.7'-47.9' - Incipient fracture (409), tight. 55.0 Drill Rate = 5 /35 min

+549.5 50.5 ~F + ++ +[47.9'-48.1' - Joints (40°), moderately rough, —

[+ * + * *+]lmoderately weathered with Fe oxidation.
++ + + +(48.4'-48.7" - Joint (40°), moderately rough,
1A moderately weathered with Fe oxidation. —
o 1B9.0' - Joint (709), rough, slightly weathered.
[+ + + + +||As above with decreasing biotite content to
.ttt %, 1|<40%. Fine to medium grained. —
F+ + + + 4149.6'-50.0' - Joint (30°), very rough, heavily
—t + + + + {|weathered with Fe oxidation. —
L*.71149.8' - Mechanical break

L+ 1B0.3" - Joint (902), very rough, slightly

__+:+:+:+:+* eathered. |
AT 50.9"- Incipient fracture (909), tight.
ENG FORM 1g36-A PROJECT HOLE NO.
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Hole No. BH-2

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 600.0 Hole No. BH-2
PROJECT INSTALLATION SHEET 7
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 11 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
b (Desc(rjlptlon) ERY N?. weathering, etc., if significant)
a c e g

L+ 4 4+ 4 51.1" - Joint (709), rough, moderately
—*, *.*. 7.7 weathered with Fe oxidation. —

R 51.7'-51.9' - Joint (40°), moderately rough,
|+ + + + +| moderately weathered with Fe oxidation. B

_I.11 As above with increasing biotite content to
] >60%. Fine to medium grained. (continued)
-1, 152.0-52.2 - Joint (40°), moderately rough, —
L+ + + + 4 slightly weathered.
1ttt 52.2-52.5' - Joint (359), moderately rough, —
1+, 7. F 7| moderately weathered.

RIS 52.8'-53.0' - Joint (209), rough, heavily
—+ + + + +| weathered with Fe oxidation. —
1 53.0-53.3' - Broken zone, intensely fractured,
T4 coarse sand to gravel sized pieces (4 x 8 cm).
SRARtht Some possible mechanical breakage.

L'+ + + + 4 53.1" - Joint (909), very rough.

—* 1 53.3-53.5' - Joint (30%), moderately rough, —
I+ moderately weathered with Fe oxidation.
|+ + + + +| 54.0" - Joint (859), very rough, slightly B
L +: weathered.

L 1
+545.0 55.0 [*.*.*.*.*] 55.0' - Mechanical break -

F+FFF
A : n : 93 Box 4/5 | RQD = 42
7771 Plagioclase rich vein

+544.7 | 553 T} ++++{55.1-552" - Joints (80/902), very rough, 95.0

[T+ + \slightly weathered. /’ 60.0 | Drill Rate = 5 ft/20 min

L. Biotite diorite, gray, medium to coarse

1ttt grained, slightly to moderately weathered,

|+, *,+, 7, +| hard, moderately strong, highly to intensely

+ + + + +| fractured. Biotite content to >50%

— ] 55.3-55.5' - Joint (400), rough, slighly —

] weathered.

.+ + + +455.7'-55.9" - Joint (40%), moderately rough, B
+ .

TR slightly weathered.

—+ ot +: 56.5'-56.6' - Joint (509), rough, slightly -
+ + + + +| weathered.
—1,.7.711, 56.6'-56.8' - Broken zone, intensely fractured —
7] o gravel sized pieces (1 x 3 cmto 2 x 7 cm).
PRI Some possible mechanical breakage.

— '+ + + + 4 56.7-57.2" - Joint (20°), moderately rough, -
1+ moderately weathered.

AP 57.3'-57.7' - Joint (30%), moderately rough,
+ .
T slightly weathered. B

T 57,8 - Joint (70%), moderately rough, slightly
— N weathered. —
I+ttt 568.0-58.1" - Joint (509), moderately rough,
+r | slightly weathered.

F++ + +
—* | 58.2-58.4" - Joints (40°), moderately rough, -
] moderately weathered with Fe oxidation.

1+t 58.6' - Joint (70%), moderately rough,
—{*+ *.*.*.+| moderately weathered. L

3 4
|+t + + *+158.8'-59.2' - Incipient fractue (309), tight.
+540.7 59.3 L+ + + + 4

"+ + + { As above with decreasing biotite content to =
7. ] <B0%, fine to medium grained.
AR 59.3' - Joint (70°), moderately rough, slightly —
+540.2 59.8 + + + + +| weathered.

59.3'-59.6' - Incipient fractues (159), 1 B
+540.0 60.0 anastomosing fractures, tight to ~ 1 mm.. -

L+ 4+ {59.6' - Joint (702), rough, slightly weathered. 100 Box5 | RQD =67

e+ 60.0 |

i Mo recovery — 65.0 | Drill Rate = 5 ft/20 min
+539.5 605 As above with increasing biotite content to -

++F ¥ +]|>60%. Fine to medium grained.
1.t 1160.01-60.1" - Joint (509), rough, stepped, —
.+ .+ *.* 1|moderately weathered.

PRI 60.6™-60.9" - plagioclase vein ~ T cm wide.

ENG FORM PROJECT HOLE NO.
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Hole No. BH-2

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 600.0 Hole No. BH-2
PROJECT INSTALLATION SHEET 8
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 11 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
b (Desc(rjlptlon) ERY N?. weathering, etc., if significant)
a c e g

L+ "+"+ 4+ { As above with decreasing biotite content to
—* | <60%. (continued) —
] 600 - Joint (909), moderately rough,
+ + + + +| moderately weathered with Fe oxidation.
_Ih1 60.2-60.4" - Joint (40°%), moderately rough,
r.*. 7. *.*.1 moderately weathered with Fe oxidation.

|

11 62.2-62.6' - Joints (302), moderately rough, |
T slightly weathered with Fe oxidation.
—t ++ + +462.4'-62.7" - Incipient fracture (309), tight, <1 —
F+ + + + 4 Mm.

4
1t 63.1-63.2' - Joint (609), moderately rough,
—*+.*.*.*.*| stepped, slightly weathered with Fe oxidation. —

L 4
+,*,+, 4] 63.6' - Joint (709), moderately rough, slightly
) weathered. }

F E
AT 64.2'-64.4' - Joint (409), moderately rough, |
I+ + + + +| moderately weathered with Fe oxidation.

+ 4+ + + A
I+ + + + 4+ —
+ 4+ + + A
+ 4+ + 4+
TEA A+ + A B
N 64.9' - Joint (809), rough, slightly weathered
At T ' 100 Box6 |RQD=25
+534.8 65.2 [+++++]65.1' - Broken zone, intensely fractured to 65.0 |
pebble sized pieces (0.5 x 3 cm). Some 70.0 | Drill Rate = 5 t/20 min
— possible mechanical breakage. —

| No recovery -

+533.9 66.1

1"+ + + { As above with decreasing biotite content to =
_+ + + + +* <50%.

—+ + + + +| 66.15' - Joint (909). B
F+ o+t

__+ + 4+ + + B
745741 66.6'-66.8' - Joint (409), rough, slightly

—+ + + + +] weathered. -
[+t 66.6'-66.8' - Joint (35°%), moderately rough,
F + + + + 4 slightly weathered with Fe oxidation.

' 66.8-66.9' - Joint (609), moderately rough, |
LN moderately weathered with Fe oxidation.
o+ o+ o+

F++ + + ' Joi o
+532.4 67.6 ahohohs 67.4' - Joint (809), rough, moderately

FrrErEerhweathered. 1 -

[+ + + + +| As above with increasing biotite content to
5" * ] >60%. Fine to medium grained.
—, "t 1] 67.5-67.6" - Joint (60°), moderately rough, —
L'+ + + + 4 slightly weathered.
1] 67.6-67.8' - Joint (359%), moderately rough, —
_[* R T Y moderately weathered with Fe oxidation.
|+, 1] 67.7-67.9" - Joint (359), moderately rough,
—+ + + + +| slightly weathered with Fe oxidation. —
tt] 68.1-68.2' - Joint (409), moderately rough,
., .t slightly weathered with Fe oxidation. B
+531.0 69.0 r++ + +468.3" - Joint (90°), moderately rough, slightly

[F7 | weathered.
— '+t 1,.1]|68.4 - Joint (80°), rough, moderately -
+ + + + +||weathered.
—++77+74]168.7' - Mechanical break —
It 1168.7-69.1 - Broken zone, intensely fractured,
Tttt [coarse sand to pebble sized pieces. Some

+ 4+ o+ . g
— + + + + 4 possible mechanical breakage. -
] 69.0769.17- Joint (709), very rough, slightly
ENG FORM 1g36-A PROJECT HOLE NO.
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Hole No. BH-2

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 600.0 Hole No. BH-2
PROJECT INSTALLATION SHEET 9
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 11 SHEETS
% CORE | BOXOR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
1+ weathered with Fe oxidation. 93 Box6 |RQD =63
—* Tt 69.2'-69.4' - Joint (409), rough, moderately 70.0 —
| weathered. 75.0 | Drill RAte = 5 ft/45 min
I SRR 69.6' - Joint (909), very rough, stepped, slightly B

4+ + +] weathered with Fe oxidation.

.+, 7. 7. 7.1 As above with decreasing biotite content to
—r + + + + 4 <50%. Fine to medium grained. (continued) —
L'+ + + + 4 70.0" - Mechanical break

1+t 70.5'-70.7 - healed fracture, plagioclase 1-2 —
[+ ] mm.

L] 7154716 - Joint (709, slightly rough, |
R moderately weathered with Fe oxidation.
++ + + +| 71.7'-71.8" - Joint (609), rough, slightly —
[+ + + + +| weathered.

F+ + + + ' ' - Joi o
+527.0 73.0 BOOOG 72.8'-72.9' - Joint (60°), moderately rough,

—+++hmoderately weathered. I
.+ + + +1|72.8'-73.0 - Broken zone, intensely fractured,
L+ + + + 4l|to gravel sized pieces (1 x2cm to 4 x 4 cm).
'+ ++ + {|Some possible mechanical breakage.

L'+ + + + 4 As above with decreasing biotite content to
+526.3 73.7 L+ ++ + 4 <15%. Fine to medium grained.

[+ + * + *]]173.0" - Mechanical break

++ + + +]|73.0-73.5' - Joints (109), slightly rough, slightly
—+ "+ + + +]|weathered with Fe oxidation. -
L 1173.0-73.5' - Incipient fracture (109), tight,
.+, *.+ + {|slightly weathered. —
F+ + + + 4[73.5" - Joint (859), very rough, slightly
L'+ 4+ + + 4 weathered with Fe oxidation.

—" 77 As above with increasing biotite content to —
L+ { >50%. Fine to medium grained.
1+ 74.2-74.4' - Joint (509), slightly rough,
+525.0 75.0  [++ '+ 4+ +1 moderately weathered with Fe oxidation. |

Plagioclase vein along fracture. 90 Box 7 | RQD =60
= 74.6' - Joint (80%), moderately rough, 75.0 _ ' —
moderately weathered with Fe oxidation. 80.0 | Drill Rate = 5 ft/60 min
+524.5 75.5 74.4'-74.9' - Incipient fracture.

A \74.8-75.0' - Joint (400), slightly rough, =
L+ *, .. limoderately weathered with Fe oxidation.
1+ INo recovery | B

— + + + + 4 As above with increasing biotite content to —
1| >50%. Fine to medium grained.
|+ttt ] 75.5'-75.7' - Joint (409), slightly rough, slightly B
] weathered.
+ 4+ + + 4] 75.8-76.2' - Joint (309), rough, stepped,
—1,.7 77 slightly weathered. —
.+ +.*+ *176.5 - Mechanical break
TF++++479.3-79.4" - Joint (609), slightly rough, B
___ "7 moderately weathered with Fe oxidation.

F+ + + +477.6-78.0' - Joint (30°), moderately rough,
—t + + + + 1 moderately weathered with Fe oxidation. —
| 77.7 - Joint (909), rough.

L'+ + + + 4 78.4'-78.5' - Joint (60°), moderately rough,
—{* L slightly weathered. |

—+ ++ ++478.7" - Joint (702), moderately rough, slightly —
PRI weathered with Fe oxidation.
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Hole No. BH-2

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 600.0 Hole No. BH-2
PROJECT INSTALLATION SHEET 10
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 11 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
b (Desc(rjlptlon) ERY N?. weathering, etc., if significant)
a c e g

FF ] 78.8-78.9' - Joint (602), moderately rough,
—{*+, ... *| moderately weathered with Fe oxidation. —
L+, 7+, | As above with increasing biotite content to

+ + + + +] >50%. Fine to medium grained. (continued)
_Ihh 78.9-79.1' - Joint (40°%), moderately rough,

r,*.*.*.*.1 moderately weathered with Fe oxidation.

—-:+:+:+:+:4 79.7'-79.9' - Joints (40/509), slightly rough, —
+520.0 80.0 .+ ++ +{ moderately weathered with Fe oxidation.
79.9'-80.0' - Joint (65°), moderately rough, 95 Box 7/8 | RQD = 77 [
519.7 803 — \slightly weathered with Fe oxidation. / 80.0 -
1919 : +—nNo recovery Ji 85.0 | Drill Rate = 5 ft/50 min

] As above with increasing biotite content to
. >50%. Fine to medium grained. |

+ 4+ + +
+ 4+ + 4+
T+ + 4+ + A —
+ 4+ + + + . . . o
—T""4 %] 80.9'-81.0' - Incipient fracture (70°), open to ~ |
PRI 0.5 mm, slightly weathered with Fe oxidation.
— + + + + 4 81.0' - Joint (80°), moderately rough, B
1T moderately weathered with Fe oxidation. |
L+t 81.3-81.4' - Joint (60°), slightly rough,
—{+,+,++,+| moderately weathered with Fe oxidation. -

S 81,5 - Joint (809), slightly rough, slightly
—T+" 4] weathered. B
.ttt 81.6-81.8' - Joint (40°), rough, stepped,
-+ + + + 4 slightly weathered with Fe oxidation.

At 81.6-81.9 - plagioclase seams (40°), 1t0o 3 —
T em wide.
I+ttt 82.0-82.1" - Joint (50°), rough, slightly B
] weathered with Fe oxidation.

H+ + + + 4 82.8'-83.0' - Joint (40°), moderately rough,
—1* 7 slightly weathered. —

¥
Tt 83.1-83.2" - Joint (40°), moderately rough, |
PRI slightly weathered.
—1+ + + + 4 83.3'-83.5" - Joint (40%), moderately rough, —
1t slightly weathered.

L** 11T 83.5-83.6' - Joint (40°), moderately rough,
) slightly weathered. |

L+ + + + 4 85.0" - Mechanical break 101 Box 8 | RQD =71
—* ] 83.0-83.2' - Joints (309), moderately rough, 85.0 =
L slightly weathered. 90.3 | Drill Rate = 5 ft/55 min
AR 85.2'-85.5' - Joint (309), slightly rough, B
+ + + + +| moderately weathered with Fe oxidation and
47774 chloritic alteration.

—1.%,7 1,1, 85.5-85.8' - Joint (30%), moderately rough, —

PRIRIRIRIR moderately weathered with Fe oxidation.
T h1858-85.9'- Joint (509), rough, slightly [

T weathered.

LF Tt 86.0 - Joint (908), rough, slightly weathered
—+ + + + +| with. -
[+ "+ + + +] 86.1" - Joint (802), slightly rough, stepped,
T slightly weathered.

Tttt 86.1-86.5 - Broken zone, intensely fractured,
PRIRIRIRI, to gravel sized pieces (0.5 x2cmto2x5
— "+ + + + 4 cm). Some possible mechanical breakage. —
|t 86.4-86.5' - Joint (409).
Tttt 86.7-86.8" - Joint (40°), rough, slightly —
R weathered.

+ + + + +| 87.1-87.3" - Incipient fracture (30°), tight to 0.2
—1,75 ) mm, minor weathering. =
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Hole No. BH-2

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 600.0 Hole No. BH-2
PROJECT INSTALLATION SHEET 11
Carmel River Re-route and Dam Removal Prelim Geotech inv. OF 11 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
b (Desc(rjlptlon) ERY N?. weathering, etc., if significant)
a c e g

] 87.9-88.1" - Incipient fracture (359), tight to 0.2
—*+, ... ) mm, minor weathering. —
L+, 7+, | As above with increasing biotite content to

+ + + + +] >50%. Fine to medium grained. (continued)
_I.411 88.0-88.3' - Joint (359%), moderately rough,

.t ..t 1 slightly weathered.

T 88.7'-88.9' - Joint (50°), moderately rough, —
phaRhtht slightly weathered.

+
_r++++490.1'-90.2' - Joint (40°), moderately rough, -
+509.7 903 [++** ] slightly weathered. /

90.1'-90.4' - Broken zone, intensely fractured,
| to gravel sized pieces (0.5 x2cmto2 x5 -
cm). Some possible mechanical breakage.
— End of boring at 90.3'". —
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Photograph ID: 14
Date: Nov 14, 2007

Location:
San Clemente Dam

Direction:

Comments:
BH-2 Box#5 56'9"-65'2"
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@ MWH Photographic Log - San Clemente Dam

Customer: California State Coastal Project Number: 1881772
Conservancy
Site Name: San Clemente Dam Site Location: Monterey County, California

Photograph ID: 15
Date: Nov 14, 2007

Location:
San Clemente Dam

Direction:

Comments:
BH-2 Box#6 65'-75'

Photograph ID: 16
Date: Nov 14, 2007

Location:
San Clemente Dam

Direction:

Comments:
BH-2 Box#7 75'-83'3"

Rock Core.pdf
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@ MWH Photographic Log - San Clemente Dam

Customer: California State Coastal Project Number: 1881772
Conservancy
Site Name: San Clemente Dam Site Location: Monterey County, California

Photograph ID: 17
Date: Nov 14, 2007

Location:
San Clemente Dam

Direction:

Comments:
BH-2 Box#8 83'3"-90'.4"

Rock Core.pdf
Page 9 of 9
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PC

DRILLING CONTRACTOR:

PREPARED BY: DH

o 0z =
: sz /|2 LOG OF BORING NOBH-3
g o 24 ol & = S 8
2 W |2 8 we |3
@/ w % ﬁ oY bl ;—’ 'Q:,_: z % DATE DRILLED: Nov. 5 to Nov. 6, 2007 gL EVATION: +/- 530 feet msl ”
sy % e E L(_:E)J § g E % % % EQUIPMENT: Skid-Mounted, Mud-Rotary Drill Rig 7
Sz oo ) Za| o [=) =0 % =
gﬁ; Well graded GRAVEL (GW), grayish brown, loose, dry to moist. Subangular to
2% subrounded sand and gravel. Recent alluvium.
e
otele) Poorly graded SAND with gravel (SP), grayish brown, loose, moist. Predominately
: medium to coarse sand. Subangular to subrounded sand and gravel. Occasional
aTeTs| Organic interbeds. Recent alluvium.
5 X Grain
1/T(2-in ID) 3 10*| 18/6 X Size
4 K
)
6 »
E -
g J
g -
J
. 10 25.3 N -Becomes dark gray and subangular.
g 2/T 5 6 18/5 e
4 L
z 2 KX
J [ .
#_ ¢ #|-Becomes loose to medium dense. Slram
L ize
3 3 117l 188 15 Silty SAND (SM), dark gray, loose, moist. Predominately fine sand. Occasional Grain
a organic interbeds. Size
3b/T(2-in ID 5
6
20 30.6
4 2 1 18/14 -
a 0 & 97.6 ...: Poorly graded SAND with silt (SP-SM), dark gray, loose, moist. Fine sand. Non-
4b/T 5 *] plastic. Occasional organic interbeds. Recent alluvium.
*
L
5 .
:.
X
e
25 X -Becomes wet Grain
5/T(2-in ID) 7 14*] 18/12 o) : )
o Size
6 ||n:
()
8 :"
2
2 X
6T 12 20| 1813 58.4 o] -Becomes gray, medium dense, moist, fine to coarse sand.
L
()
L
12 o
] ]
3 8 5
.1
L
()
2
35 ] .
7/T (2-in ID) 12 |20¢ 18/13 * Grain
*) Size
12 e
"
3 8 3
o
) Silty SAND with organic fines (SM), gray to black, loose, moist. Non-plastic. Fine
§ sand. Recent alluvium.
&

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE AT THIS
LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION OF ACTUAL CONDITIO

@ mwH

PROJECT NO.
CARMEL RIVER REROUTE AND SAN CLEMENTE DAM REMOVAL 188177z
CALIFORNIA STATE COASTAL CONSERVANCY DRAWING NO

SAN CLEMENTE DAM

MONTEREY COUNTY, CALIFORNIA




PC_Explorations_Inc.

DRILLING CONTRACTOR:

PREPARED BY:
REVIEWED BY:

o [ -
2 T LOG OF BORING NO. BH-3
i e al = . = (O]
2 i gl g g wE 9 | DATE DRILLED: Nov.5to Nov. ELEVATION:  +/- 530 feet ms|
o/ Y o @ wl| Z = [ )
o g T - & 8 '-éJ 'j_: E L'l_J E 6, 2007 g
% Ié ] Lz) E‘ é Q1 % o g 3 < | EQUIPMENT: Skid-Mounted, Mud-Rotary Drill Rig @
| m © n £ o [a] = O
:'l Poorly graded SAND with silt (SP-SM), gray, medium dense, moist. Fine
.-: to coarse sand. Non-plastic. Recent Alluvium.
*
*
L)
Silty SAND with organic fines (SM), gray to black, loose, moist. Non-
plastic. Fine sand. Recent alluvium.
40 Grain
8T 4 11| 18116 73.3 Size
5
6
% Organic SILT with sand (OH), dark brown to black, very stiff, moist. Highly
% plastic. Pre-dam deposit.
B 45 %
ElorT (2-in 1D) 7 < | 16116 % ;200
o i
z 13
§ 50/4-in Boring terminated at 17.5 feet below the ground surface due to refusal on
bedrock.
* Blow counts based on a modifided California split spoon sampler driven
50 with a 140-lb hammer.
55
60
65
%
[=}
70

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE AT THIS LOCATION WITH THE PASSAGE OF TIME. THE

DATA PRESENTED IS A SIMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED.
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PC

DRILLING CONTRACTOR:

PREPARED BY: DH
REVIEWED BY:

* Blow counts based on a modifided California split spoon sampler driven with a 140
Ib hammer.

o n =z =
2 12 /|% LOG OF BORING NOBH-4
g o 24 ol & = S 8
2 2o gle| 8 g |2
%) wl 2 = 4 9 . -
o b4 = A N - s - %]
zc| 22 [BY) SE|E| & 25 | & | EQUIPMENT: g
gg: Well graded GRAVEL (GW), grayish brown, loose, dry to moist. Subangular to
3] subrounded sand and gravel. Recent alluvium
e
G
(e
LA
(e
e
AL
5 GG No Recovery.
10/T 5 9| 18/0 ALy
Eaa
5 G
4 whets Poorly graded SAND with gravel (SP), grayish brown, loose, wet. Subangular to
g : : angular sand and gravel. Predominately fine gravel. Recent alluvium.
g e Grain
- L i
. 10 o Size
« *
3 11a 8 10*| 18/12 ¥+ Poorly graded SAND with silt (SP-SM), dark gray, loose, wet. Subangular to angular | Grain
z 11b(2in ID) 5 :.- sand. Gravel up to 1.5-in diameter. Recent alluvium. Size
4 L)
o »
z »
& 5 :_
.ll
-:
15 32.6 :.- -Becomes dark gray and moist.
i
12b 6 8| 18/14 32.6 O:O:l' Poorly graded SAND (SP), dark gray, loose, moist. Subangular to subrounded.
12a/T 4 Ge3%a| Recent alluvium.
- L
4 Ol )
- L)
] L)
. L
. 20 s¥ %3] -4-in thick layer of silty fine sand. Grain
13/T(2-in ID 7 10*] 18/12 . Size
*s*s" -With gravel.
e
5 - L
5 Tale!
- L)
- L)
i L)
o5 26.8 :..:.: -With organic debris (leaves) at 25.0 to 25.5 feet.
14a 3 7] _18/18 523 Silty SAND (SM), dark brown, loose, moist. Subangular to Subrounded. Course
14b/T 3 sand. Low placticity fines. Occasional organic debris (wood and leaves). Possible
pre-dam deposit.
4
Sandy SILT (SM), dark gray to black, medium stiff, moist. Subangular to
subrounded. Moderately plastic fines. Fine sand. Occasional organic debris (wood
30 and leaves). Possible pre-dam deposit.
15/T(2-in ID 3 8* 18/18 Grain
3 Size
5
o
35 -As above.
16/T 20 33| 18/3
20 Boring terminated at 36.5 feet below the ground surface due to refusal on bedrock.
13

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE AT THIS
LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION OF ACTUAL CONDITIO
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DRILLING CONTRACTOR:

PREPARED BY: DH
REVIEWED BY:

o 0z =
: sz /|2 LOG OF BORING NOBH-5
g 24 ol & = S 8
= i o 7 3 we |2
a/ y o & a4l & | I 52 | € |pATEDRILLED:  Nov. 12,2007 ELEVATION: +- 530 feet ms|
= 59 = £33 & = % Skid-Mounted, Mud-Rotary Drill Rig o
z o) . - s -
5E| dc |B) SHIE| 8 | S8 |F |FQUPMANT E
L)
.
# e 8| Poorly graded SAND with gravel (SP), brown, loose, moist. Subangular to
: : subrounded sand and gravel. Recent Alluvium.
J [
) »
J [
J [
)
5 w¥e¥e] -As above. Grain
1/T(2-in ID) 5 10*| 18/10 oty Size
J L)
4 Ol
J L)
E 6 J [
4 - -
K k)
< .l-..-
. 10 1.1 : -Becomes grayish brown and very loose.
g 2/T 3 4] 18/15 X
2 .
= -
g 2 )
-
Pe
:.,_.,_ -With interbeds of loose silty fine sand, wet.
&,
15 -
. " o o POOrly graded GRAVEL with sand (GP), dark gray to black, very dense, wet. .
. =
3/T(2-in ID) 3 17/6 #=e=.9) Subangular to subrounded sand and gravel. Possible pre-dam deposit. Sirzagn
14 =
e
50/3-in Boring terminated at 17.5 feet below the ground surface due to refusal on bedrock.
4/T 50/5-in 5/4
20 * Blow counts based on a modifided California split spoon sampler driven with a 140
Ib hammer.
25
30
i
3
35

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE AT THIS
LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED.
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Project Name: Carmel River Re-Route and San Clemente Dam Removal Date: November 15, 2007

Project Location: Monterey County, California Logger: J. Van Pelt

Project No.: 1881772 Equipment: Shovel

Trench Location: T-1 (Proposed Temporary Sheet Pile Cofferdam) Ground Surface El.: 535 +/-
THRE MATERIAL DESCRIPTION

Qal1 |Poorly graded GRAVEL with sand (GP), tan to brown, loose, moist. Subrounded gravel and cobbles.
Angular to subangular sand. Predominately medium to coarse sand. (Recent alluvium)
1 Bulk | Qal2 |Poorly graded SAND with gravel (SP), tan to brown, loose, moist. Predominately medium to coarse sand.
Cobbles to 4 inches in diameter. Subrounded gravel and cobbles. Angular to subangular sand. (Recent
alluvium)
Qal3 |Poorly graded GRAVEL with sand (GP), dark gray, loose, moist. Subangular. Occasional organic
debris (wood). (Recent alluvium).
Qal4 |Poorly graded SAND (SP), brown, loose, moist. (Recent alluvium).
Notes

1 Contains some organic debris at 5.0 feet.

2 Grades slightly coarser below 5.0 feet.

3 No groundwater seepage observed.

4 No caving observed

Exploration T-1

............................... 0.0 feet bgs.
.......................... Qa|1 0l feet bgs
R R O e e e 0 1 -
T e e e e e e
.. OO e e O e e ..
*oretet N O R R R o e e 5 Bulk sample taken

L L L L L L L L L L L L L L al2
B B at20-feet bos:
L L L O L L L L L

R X e BT
2.5 feet bgs.
OO OO0 2.7 fect bgs.

L L L L L L L L L L L L L L NL L L L N R L L L N L
ettt e srelelelee ate e e nleleleet Qald
LR R R L R L L L L LR R L L L L L LN
L L L L L L L L L L L L
LI L L L L L L L L L L L L L L L L L e )
L L L R L
i.i.i'i'i'f.iiiii.i.i..'i' .i'i'iiiii'i'i.i.i.iiﬁil

O e O R OO e O O
LS e e e e e S S D e e e
b:l-:l-:l-:l-:0:b:i:l-:l-:l-:0:b:i:l-:I:l-:l-:o:b:t:l:c:l:o:b:b:l:t:c:b:l
Lkl e el e el et e e e e el e e el e el e e e e el el
L0 0 R OO N R O RO RN R RO O R O N R OO Nt O g et et O 6.2 feet bgs.

Exploration completed at 6.2 feet bgs.

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE AT
THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED.
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APPENDIX B
LABORATORY TESTING PROGRAM

Laboratory testing was conducted by two subcontracted laboratories. Cooper Testing Labs of
Palo Alto, California, conducted all laboratory testing of soil samples. Testing of rock core
samples was conducted by Geo Test Unlimited of Nevada City, California. Laboratory tests
were conducted in accordance with appropriate ASTM standards. Descriptions of the laboratory
tests conducted on selected soil samples are presented below. Test results are presented in the
boring logs in Appendix A and are summarized in the following pages.

B.1 Moisture Testing

Moisture content tests were performed on selected samples recovered from soil borings. The
results of these tests were used to correlate strength and compressibility data and to aid in
evaluating soil properties. Moisture content and density tests were conducted in accordance with
ASTM D 2216.

B.2 Sieve Analysis

Sieve analyses (percent passing the No. 200 sieve and full sieve analysis) were performed on
selected samples of the subsurface materials. These tests were performed to evaluate the
gradation characteristics of the soils and to aid in their classification. These tests were performed
in accordance with ASTM D 1140 and ASTM D 422.

B.3 Atterberg Limits Testing (Liquid Limit, Plastic Limit, and Plasticity Index)

Atterberg limits are used primarily for classifying and indexing cohesive soil. The liquid and
plastic limits, which are defined as the moisture content of a cohesive soil at established limits
for liquid and plastic behavior, respectively, were determined for selected samples in general
accordance with guidelines presented in ASTM D 4318. Plasticity index is defined as difference
in the water content between the liquid limit and the plastic limit.

B.4 Soil and Rock Classification

Visual soil classifications were conducted on all samples in the field and confirmed by laboratory
testing. All soils were classified in general accordance with the Unified Soil Classification
System as described by ASTM D 2487, which includes stiffness/relative density, color, major
soil type (based on grain size), minor soil types, and relative moisture content. Rock core
samples were classified in the field in general accordance with the methods set forth by USACE
(1994). Classifications and sampling intervals are shown in the boring logs. The logs indicate
the depths at which the soils or their characteristics change, although the change actually could
be gradual. If the change occurred between sample locations, the depth was interpreted.

B.5 Unconfined Compression Test

Unconfined compression tests were conducted on selected rock core samples. Tests were
conducted in general accordance with ASTM D 2938 test methods. Test results were used to

Preliminary Geotechnical Data and Design Report — Carmel River Re-Route and San Clemente Dam Removal



establish preliminary rock strength parameters for the purpose of slope stability analysis of the
proposed bypass channel.

B.6 Point Load Strength Index Testing

Point load strength index testing was conducted on selected rock core samples. Tests were
conducted in general accordance with ASTM D 5731 test methods. Point load strength index
tests were used to establish preliminary strength data of rock for evaluating slope stability of the
proposed bypass channel.

Preliminary Geotechnical Data and Design Report — Carmel River Re-Route and San Clemente Dam Removal



Cooper Testing Labs, Inc.

Moisture-Density-Porosity Report “

Moisture Content, %

Job No: 207-057a Date: 11/19/07
Client: MWH By: RU
Project: San Clemente Dam Removal - 1881772.181602
Boring: BH-3 BH-3 BH-3 BH-3 BH-3 BH-4 BH-4 BH-4
Sample: 2 4a 4b 6 8 12a 12b 14a
Depth, ft: 10 20 20 30 40 15 15 25
Visual Dark Gray | Dark Gray | Dark Gray | Dark Gray | Dark Gray | Grayish | Dark Gray Dark
Description: & Black SAND & Black & Black & Black | GRAVEL |Silty SAND| Brown
Silty SAND Sandy SILT w/ SILT w/ SAND w/
SILT organics | organics Silt
Actual G
Assumed G,
Total Vol cc
Vol Solids,cc|
Vol Voids,cc
Moisture, % 25.3 30.6 97.6 58.4 73.3 21.8 32.6 26.8
Wet Unit wt, pcf
Dry Unit wt, pcf
Saturation, %
Porosity, %
Air filled Poros.,%
Water filled Poros.,%
Void Ratio
Series 1 2 3 4 5 6 7 8
Note: If an assumed specific gravity (Gs) was used then the saturation, porosities, and void ratio should be considered approximate.
Moisture-Density
Zero Air-voids Curves. Specific Gravity
140 i i
150 18] | p7] Feprosont he cry donsiy a i Series 1
100% saturation for each A Series 2
120 % value of specific gravity .
X Series 3
g 110 X Series 4
?, 100 ® Series 5
° + Series 6
90
\ -Series 7
80 1 - | —series 8
70 ‘ ‘ ; ;
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0
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Moisture-Density-Porosity Report “

Cooper Testing Labs, Inc.

Moisture Content, %

Job No: 207-057b Date: 11/19/07
Client: MWH By: RU
Project: San Clemente Dam Removal - 1881772.181602
Boring: BH-4 BH