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Engineer’s Report

KCLAD

Fiscal Year 2024-2025

Los Angeles County, California

CERTIFICATION

Agency: Klondike Canyon Geologic Hazard Abatement District Board of Directors (KCLAD)
Project: Abatement Activities Within the District

To: Klondike Canyon Geologic Hazard Abatement District Board of Directors and the City of
Rancho Palos Verdes, State of California

Engineering Report for Fiscal Year 2024-25

The preparation of this Annual Engineering Report (“Report”) is in conformance with the
obligation of the Klondike Canyon Geologic Hazard Abatement (District), in the City of Rancho
Palos Verdes, to levy assessments within the District to provide special services upon each lot or
parcel of land in the District in proportions to the estimated special benefits to be received by
each such lot or parcel of land for Fiscal Year 2024-25.

|, Tim Kelly, authorized representative of the District, the duly appointed Assessment Engineer
submit the following Report which consists of the following four (4) parts and an Appendix.

PART I: Overview: Provides historical information about the District and the general scope and
responsibilities of the District.

PART II: Financial performance of the District ihcluding the budget and proposed budget for FY
25/26.

PART HI: Explanation of the Assessment apportionment process and an estimated cost of the
improvements on each benefited lot or parcel of land within the Assessment District.

PART IV: Conclusion
Appendix A — Assessment Roll

In conclusion, it is my opinion that the costs and expenses of the District have been assessed to
the lots and parcels within the boundaries of the District in proportion to the estimated special
benefits to be received by each lot or parcel from the services provided.

DATED:

%‘"‘Z 4 /Q@Z; 5/27/25

Tim“Kelly, P.E., Assessment Engineer, MPE No. 25452

No. 25452

Exp. 9/30/26
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Fiscal Year 2024-25
Los Angeles County, California

Part | — Overview and Benefits Provided to the District

History:

In 1979-1982 geologic studies were done in and around what was then referred to as the
Klondike Canyon Landslide. This land movement had just begun to show signs of
pavement failure, especially at the intersection of Dauntless/Exultant (head of slide).

On the 16" day of March, 1982 an abatement district was formed as Klondike Canyon
Geologic Hazard Abatement District with a map of the district that was based on data
from a geologic investigation report prepared by Robert Stone & Associates, dated
January 12,1982. This report was prepared on behalf of the City of Rancho Palos Verdes
(City), and the principal author of the report was Dr. Perry Ehling, the City’s geologist.
The boundaries of the District were documented by City resolution No. 82-17; City
resolution No. 82-12 stated that the District is for the prevention, mitigation, abatement
of control of the geological hazard (attachment A, pages 24-27).

In 1982 Sikand Engineering Company was hired to prepare hydrology and drainage
studies of the landslide, in coordination with geologists, for purposes of making
recommendations for the control of surface storm water runoff. The general geology of
the Klondike Canyon landslide, including the history of intensive geologic investigation of
the slide area, are summarized in a professional paper prepared in 1982 by Scott Kerwin
(attachment B 28-39).

In May 1981, during planned drilling installation of an inclinometer to measure/monitor
subsurface movement of the landslide in the beach area near the mouth of Klondike
Canyon, an artesian groundwater condition was encountered in the borehole. This work
was being performed on behalf of the City, and it was decided to abandon any attempts
to install an inclinometer at that location in favor of creating an artesian dewatering well
in the borehole. The initial flow from the well was approximately 150 gallons per minute
(gpm), but after about a month, the flow decreased to a variable rate of about 20 to 40
gpm. Artesian flow from the well continued until 1987 when a nearby pumping well,
installed under the direction of the City’s geologist, Dr. Ehling, depleted the artesian
head.
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In 1987, a pumping well (well no. 3) at the beach area was drilled to a depth of
approximately 150 feet, and is founded in the same fractured rock, artesian aquifer as
the nearby 1981 artesian well. The 1987 pumping well remained in operation until

September 2024, but only as a shallow well after the casing broke in February of 2024.
The original artesian well was redrilled in 1987 to install PVC well casing to a depth of
150 feet to act as a monitoring well and a back-up dewatering well, if needed. That
original artesian well was destroyed by the landslide in January 2024 and was
abandoned. A new dewatering well (well 4), drilled to a depth of 150-feet, was put into
operation in December 2023 with an initial production of 115 gpm and was successful in
lowering the water table from 5 ft. below ground surface (bgs) to a maximum of 35 ft.
bgs by March of 2024. However, the pump then failed due to the land movement and a
smaller pump was installed (shallow well). This well (no. 4) stopped producing in
September 2024 when a new well (no. 5) was put in service in August 2024 that lowered
the water table to below where the shallow wells could work. Then well no. 6 was
initiated in early October and within a month produced a combined 550 gpm with #5
and #6 pumping together. This brought the water table down to where it remains to this
date at approximately 90ft. bgs (60 to 70 feet below sea level).

At the same time of KCLAD’s adding dewatering wells at location, the City, using Malcolm
their Contractor, started drilling geologic borings along the beach frontage at the toe of
the Portuguese Bend Landslide (PBL), which is just West of the Klondike Slide (KCL). The
purpose of the deep borings (250’ to 300’) was to obtain geologic information to
determine a possible launch site location for the proposed hydroger (horizontal
underground dewatering pipes) to be constructed in that area. However, what was
found was a much deeper slip plane, for the land movement, that had never been
known of by the past geologist. This discovery prompted the City to start drilling more
vertical wells and installing pumps for dewatering; also abandoning the hydroger project
in that area. Soon the City wells were producing sufficient quantities of water to reduce
the hydrostatic pressure and thereby slow the land movement of the PBL, which is of
tremendous help to the KCL.

The 1987 pumping well (no. 3), with several pump exchanges over the years, was
sufficient to maintain the artesian groundwater head in the toe/ beach area of the
Klondike Landslide to levels that were typically more than 60 to 70 feet below sea level.
This dewatering effort resulted in minimal “creep” movement for more than 40 years
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with only minor accelerated movement during heavy rainfall years. However, the winter
rains of 2023 and 2024, and associated breaks in the local water supply lines (due to
land movement), recharged groundwater levels and accelerated movement of the
landslide to the point that Federal, State, County, City and KCGHAD authorities declared
emergency disasters.

Fixed position GPS Survey monuments, positioned throughout the KCLAD Boundary
areas, began indicating near zero land movement in the Klondike landslide in October of
2024. The two wells no. 5 and no. 6 (although having to go to generator power with SCE
shutdown) continued to keep the water table below 90 ft bgs and GPS monument
readings have indicated that the Klondike Canyon Landslide (KCL) has been at pre-2023
movement since October 2024 and to this date. The City has a California License Land
Surveyor regularly monitoring the GPS monuments to determine vertical and horizontal
movement for the entire slide complex. Vector analysis maps are drawn from the
information for a visual look at the amount of land movement. KCLAD regularly review
these vector and GPS reports with our Geologists.

In the early of 90’s, a 48” storm drain pipe, with debris basin, was constructed in
Klondike Canyon by the Client from the upstream side of PV drive South to outlet to the
ocean. This 48” pipe was crushed by the 2023-2024 landslide and is now being
redesigned and constructed on an improved alignment. Around that same time (early
1990’s) other piping systems, suggested by Sikand Engineering report, were temporarily
installed which extended further upstream from-PVDS. These system proved not to be
effective, continually fell apart and were not liked by the Land Conservancy. In 2023 and
2024, KCLAD worked on an agreement, with the City, that KCLAD would take
responsibility for repair/realignment of the damaged 48” storm drain pipe south of PV
Drive and that the City would clear the brush filled Canyon, fill fissures and line the flow
line of the Canyon with PVC sheeting to improve drainage and control erosion.
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What KCGHAD is Doing to Mitigate

With KCLAD’s success in 2024-2025 with the controlling of the Klondike Canyon Landslide
movement to pre-2023 conditions, it became apparent that the actions being taken using

dewatering wells and surface storm water control measures created the desired positive results
the KCLAD team had hoped for. However, the KCGHAD Board realized that this could not have
happened as quickly as it did without the continuous help from the City (with both professional

advice and financial help) and our good fortune of a dry “rainy season”.

The following mitigation measures are being pursued:

Ongoing Mitigation Measures:

Continue with seeking Government funding sources for grants and loans for the
continuation of construction projects that will sustain the current stability of the
landslide.

Provide close cooperation and coordination with City forces regarding improvements to
the upper Canyon for the monitoring of drainage and fissures.

Addition of two (2) more dewatering wells at the base of the slide on the beach with the
goal of the completion of the first before the end of 2025.

Finish the design and construction of the replacement/realignment of the storm drain
system that will replace the 48” pipe that was destroyed with the land movement.

Provide for improved power supply to the dewatering pump systems, including the
purchase of a reliable backup generator that is compliant with air quality regulations and
is quiet.

Provide help to the City for supplying 3-phase power to their new deep wells on the
beach front along the Portuguese Bend Landslide to the West of Klondike Canyon
Landslide.

Continue with the removal of dirt as needed where soil pressure from the Portuguese
Bend slide along its East face where it is trying to join with KCLAD.
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Design a storm drain system along the head of the Ancient Beach Club Slide (North of PV
Drive South) to avoid storm water runoff from entering that slide plane. Construction
will be dependent on availability of funding.

Continue to closely monitor dewatering wells pumping records for production and water
table depths. This information is important for understanding below ground activities
with the potential for land movement and a buildup of hydrostatic pressure.

Continue to monitor City reports on surveyed GPS monuments and any signs of
movement vectors vertically or horizontally. This would also include keeping records of
weather reports and having rain gauges installed in the District.

Send occasional reminders to KCLAD District residence regarding restraint of
overwatering and reporting of any fissuring or unusual land movement observed.

Provide for maintenance budgets to repair/replace improvements that were put in place
to mitigate any renewed signs of landslide movement.

Continue to pursue, with the City, reaching out to County Flood Control District, Corp of
Engineers, LA County Sanitation District, and other Government Agencies that we
believe should be involved in the design and construction of proper drainage systems
which reach all the way to Crest Road in the City of Rolling Hills. These improvements
will ultimately be needed to intercept storm water and sewage that currently enters the
ground at the very large, naturally vegetated upper regions of the Klondike drainage
basin. KCLAD believes that these improvements are the only permanent solution to
stabilize the Klondike Landslide. We also believe that this is a regional issue that impacts
the entire South Bay, due to the dangerous conditions created on Palos Verdes Drive
South for general travel, emergency services and essential utilities. These improvements
are tremendously expensive and (it’s our opinion) should not be the burden of Rancho
Palos Verdes, the GHAD’s or residence of the community alone.

Cost of mitigation Measures:

The total estimated cost of the construction mitigation measures, as outlined above, is
estimated to be $4,860,000.00 for construction projects that are paid for with the City Loan and
$808,356.00 for administration and maintenance, paid with assessment funds.
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Funding requests are actively being pursued by KCLAD with City of RPV, County, State and
Federal agencies. We hope to be receiving some positive information in the future.

City Funding: (for critical needs)

In the interim, KCLAD has been working with, and now secured, the City of Rancho Palos Verdes
Loan of $1,917,500.00 as a “jump start” to fund a portion of the mitigation construction project
costs to move forward with the most critical items in order to avoid, as much as possible, the
chance of extreme rains in 2026. Note that the terms of the loan are understood to be solely
designated for the “project” improvements. Operational expenditures, including administrative
costs, legal or litigation costs, and ongoing maintenance are not permitted uses of these funds.
It is the purpose of the 2025-2026 increased assessments, of the members of the District, is to
fund that operational part of the project needs and to start the replacement of KCLADs reserve
funds.

The estimated total cost for KCLAD Operations and Mitigation Measures, as outlined above,
for Administrative Maintenance items and essential Construction items is as follows:

Total estimated costs for KCLAD Operations items, as outlined in the mitigation measures, that
can only be paid with assessment fees:

> Administration, Consultants, EXPenses.....c.eerereeerevecvecneenreerenesessen s $55,000.00
> Maintenance and OPerations .........uuveevevneeerccrecrneistesesrees e seeene S441,600.00
> Replacement RESEIVES....vceeeceeeeereeeeeeressre s enres e esssssans e ssesnsesneneenenes 9 16,000.00
3 LitIGatiON DEFENSE...ccuivieereririreerieeree e ee st teeese s st sss s s sesns s anasieeseaes $250,000.00
3 CONTINEENCY ceitrteetreseeree s eerseessseesesesesessssasessesessssassessassesssssansasanasnsesssnesens $45,756.00
GRAND TOTAL.wveeecricnseseesennnns $808,356.00

Total estimated cost for KCLAD Construction projects, as outlined by the above mitigation
measures, that can only be paid for with City Loan or Government Grant funds:

> Two new Dewatering Wells & appurtenances.........cccceoeesereeeinenenn... $1.100,000.00
> 48" Storm Drain Realignment & Relocation Completion ......................§900,000.00
> Power Supply Upgrades & Backup Generator..........oceeveevererereenennenen.. $200,000.00
> Dirt Removal at East FAace 0f PBL....cvieeeeeeieeieieee et creeee v ne e $250,000.00
> Storm Drain System at Ancient Beach Club Landslide.........................51,600,000.00
> Contingency (20%)....c.eeeeeerreerecrmreceeinrneenenes reereereenennn.9810,000.00

GRAND TOTAL.......ce00uees $4,860,000.00
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In summary: The above Mitigation Plan is to keep as much water as possible out of the ground

water and, for that water that does get underground, pump it out with dewatering wells to the

Ocean. KCGHAD Plan of control for the prevention, mitigation, abatement and control of the

geologic hazard is our continued focus on the public health, safety and welfare of the District’s

community.

What KCLAD Has Already Accomplished in 2024-25.

Establish a financial Committee team that worked tirelessly in the very difficult pursuit of
governmental Grants and Loans. Many meetings were attended, both in person and via
zoom, with FEMA, CalOES, LA County the City and others, with a large amount of paper
work preparation being involved. Some headway was made but some rejections were
also issued by the agencies. Appeals are now being processed, with an attitude by the
Committee of not giving up. The City loan of $1,917,500.00 was secured with the first
payment moved to Decembe2026.

Video of the 48” existing storm drain, and its laterals, only to find that the entire
drainage system had been crushed by the lateral forces of the KLS land movement. This
triggered the necessity of a redesign and realignment of the storm drain.

The City Council decided to have RPV do the clearing and lining of the Canyon floor with
PVC sheeting and the filling of the fissures, at the head of the KCL, to the north of PV
Drive South; as this area is all on City property. KCLAD agreed that they would then take
responsibility for the realignment and redesign of the storm drain system south of PV
Drive to the ocean.

Coordinated with the City for the clearance of all brush and trees from around the 48"
pipe inlet, the canyon floor, the fissures at the head of the slide and the area around the
head of the Ancient Beach Club Slide.

Coordinated with the City for the installation of tarps and placement of sandbags over
and around fissures at the head of the slide as temporary protection from storm water
runoff and then removal of same when the Canyon was eventually cleared.

Provide for the design and realignment of a new storm drain system from south of PV
Drive South to the ocean. The new system provides an above ground 30” HDPE pipe
connected at the existing manhole located on the south side of the roadway that was
part of the original drainage system. From there, the above ground 30” pipe, supported
by concrete and steel pipe anchors, is aligned westerly and southerly as it descends the
roadway embankment for PV Drive. At Yacht Harbor Drive, the 30” pipe continues
westerly along the northerly side of Yacht Harbor Drive to an energy dissipater and rip-
rap rock erosion protection that then flows into a graded drainage channel. The channel
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is then aligned along the westerly slope of the road and goes southerly into the ocean.
We expect completion of the drain by July.

Preparation for providing the drilling and pump installations for two (2) new deep
dewatering wells, 150 ft. in depth, which will be located in an area on the beach that is
westerly of the two pumps that are currently in operation. The locations are at the toe of
the KCL, where the artesian pressures are greatest, for purposes of the relieving
hydrostatic pressures that are found there.

Continued coordination with Cal Water to get water lines moved above surface in areas
of concern to avoid breakage issues.

Provided coordination with LA County Sanitation District for their project of replacing
the existing force main sewer steel pipes with HDPE pipes project along the south side of
PV Drive South. The purpose of the project was to provide a more flexible and
continuously joined pipe system over the landslide complex.

Continued request notices for reduction of landscape watering in the Portuguese Bend
Beach Club and Seaview Tract with Owners.

Provided weekly monitoring of pumping rates and water table elevations at the at the
beach wells. Dewatering wells No. 5 and No. 6 are adjusted to currently, producing
together, an average of 210 GPM, which is holding the water table to approximately 90
feet below the ground surface and at pre-2023 land movement.

Requested from City Surveyor to provide additional GPS monuments at the beach area
close to where the dewatering wells. These were provided in the locations requested.
KCLAD also provided weekly GPS survey reviews and monitoring of the GPS monument
survey reports issued by the City.

Provided for pumping systems repairs and monitoring of the electrical and piping
appurtenances that kept are dewatering systems operational 24/7.

Removal of PBL dirt on its east face that is exerting lateral forces on KCL on its west face.
This reduces the chance of the PBL in connecting with the KCL.

Added HDPE pipes as force mains from the dewatering wells No. 5 and No. 6 pumps
directly to the ocean. This makes the water extraction more efficient with less strain on
the pumps.

10
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e Repair, cleaning and regrading / shaping of surface graded channels for drainage
purposes at the toe of the KCL which is being uplifted by the continuing vertical rising of
the land at the beach.

e Continued discussions with utility Companies regarding various service issues within the
District. Meetings with SCE and the City, during the 6 months of the power be turned off,
in an effort to get it restored ASAP.

e Establishment of a Committee for purposes of keeping more accurate water production
records from the dewatering wells and the water table height from ground surface.
Accurate flow meters have been purchased for wells No. 5 and No. 6 that are now being
installed.

e Establishment of a Communications Committee that has upgraded the KCLAD WEBB
page to more completely get information to the District and others who need the
information

Part Il: Current Financial Status and Proposed FY 25/26 Budget

The KCLAD Board of Directors has been very focused on accelerating its efforts in the removal of
ground water at the base of the landslide where the maximum artesian water pressure exists. In
the past year we have drilled two new deep wells (No. 5 and No. 6) and installed dewatering
pumps in these wells. KCLAD provided constant maintenance to the previously existing pumping
well (No. 4) and made attempts at refurbishing it; but without success. New piping systems
needed to be installed for the force mains coming from the two active wells using HDPE fused
pipe to the ocean. At the geologist’s recommendation, several thousand-cubic yards of earth
were removed where the Portuguese Bend landslide is pushing towards the Klondike slide and
attempting to become attached.

All of the above efforts (and more) have reduced KCLAD’s cash reserves on hand to
approximately $193,000.00 with two months remaining in its fiscal year. (see 2024-2025 budget
on page 15 and the “KCLAD Reserve” sheet on page 16). The City “Jump Start” funding of
$1,917°000.00, for immediate project work (see pages 9-10), was intended to help stabilize the
landslide and by October of 2024, with the aid of two new dewatering wells, some dry weather
and the use of the City Loan funds, the KCL was successfully brought to pre-2023 land
movement. Unfortunately, there has not been success with FEMA type loans; but it was not for
lack of the team trying. Any of these repayment costs are going to be significant but not nearly
as much as the costs for the loss of homes. The only option for now is to get KCLAD in a financial
position to provide the construction projects still needed for the stabilization.

11
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As mentioned above the KCLAD Board Finance Committee is also working on grants and loans to
make the future needed projects a reality. However, the Board is fully aware that money
received from available government sources will solely cover designated projects and not
operational expenditures such as administrative costs, legal and litigation costs and ongoing
maintenance expenses.

Due to the depletion of KCLAD reserves, the large number of future stabilization projects and
the limited allowances of expenditures from borrowed monies (most of which would need to be
paid back), the new KCGHAD proposed 2025-2026 budget, shown on page 17, has been
increased significantly. Note that budgets and assessments, that are regulated by proposition
218, are required to be voted on every year when there is a change proposed. Also note that
these two funding sources (assessments and government loans) must be viewed as
complimentary and not overlapping.

Part lll: Benefit Assessment

Method of apportionment of the Assessments: the method of apportionment of assessments
indicated the proposed assessment of the net amount of the costs and expenses of the
maintenance and/or servicing of the improvements to be assessed upon the lots and parcels of
land within the Assessment District in proportion to the estimated special benefits to be
received by such lots and parcels. The “proposed 2025-2026 Assessment Table” is presented on
pages 18 and 19 and in Appendix 1 (pages 21-23) of this Engineer’s report.

Within the assessment Engineer’s report, the following has been identified:

1.) The specific services or improvements to be funded by the assessment;

2.) The special benefit that properties withing the proposed assessment district (KCLAD) will
receive from those services or improvements.

3.) The estimate or calculations of the costs of the services or improvements;

4.) The direct connection of any proportionate costs of the special benefits received from
the services or improvements to the specific assessed properties in relation to the
entirety of the cost of the improvement or services.

Assessment Formula:

As defined by Division 17, Chapter 3, Article 1, Section 26572 of the Public Resources Code, a
District “...is comprised of an area specially benefited by and subject to special assessment to
pay the cost of an improvement.” To pay the costs of such improvements, a District may use the
Improvement Act of 1911 (Division 7 of the Streets and Highways Code).

To insure a fair and equitable means of levying such assessments, the following formula shall be
used to determine the amount of each assessment and is shown on page 20 of this Engineer’s
report.

12


glovato
Typewritten Text
12


Engineer’s Report

KCLAD

Fiscal Year 2024-25

Los Angeles County, California

Part IV Conclusion:

The record two years of winter rains in 2023 and 2024 took everyone in the District by surprise
and changed the Klondike Canyon Landslide from being relatively inactive, for over 40 years,
into an extremely active slide that has reclassified the KCLAD (along with neighboring slides) as
an emergency disaster area by Federal, State, County, and Local City Governments. With
immediate assistance from the City of Rancho Palos Verdes and utility companies, KCGHAD
Board started on action plans to start removing more water from the artesian area at the beach
with more de-watering wells and pumps, assisted City forces with exposing fissures that
needed filing/covering at the head of the slide to avoid storm water going directly into the
ground and working with geologists with the goal to stabilize the landslide to a pre-2023
condition.

To overcome the financial burden placed on KCGHAD by those winter rains, the board has seta
much higher 2025-2026 budget, raised assessments in preparation for the building of
sustainable projects and paying dept services and continuing a team to make applications to
secure funds from Federal, State, County agencies and from the City of Rancho Palos Verdes.

The KCLAD Board of Directions has been very focused on accelerating its efforts in the removal

of ground water at the base of the landslide where the maximum artesian water pressure exists.

In the past year we have drilled two new deep wells and installed dewatering pumps in these
wells. KCLAD provided constant maintenance to these now existing pumping wells and made
attempts at refurbishing the original artesian wells. New pump piping systems needed to be
installed and repaired, due to the rising beach and surf zone. With SCE power turned off for
months, generators and fuel were required for the dewatering pumps to keep doing their job.

At the geologist’s recommendation, several thousand-cubic yards of earth were removed where
the Portuguese Bend landslide is pushing towards the Klondike slide and attempting to become
attached. This grading will need to continue into the future, along with the grading at the storm
water channel in that same general location. All of these construction projects are very
expensive and depend on the assessment funding as discussed earlier in the Report

In addition to the above assessment funds, The City has loaned KCLAD a sum of $1,917,500.00.
Also, there are continuing efforts by KCLAD to obtain grant funding from Government Agencies,
with marginal hope of receipts but some positive responses. However, it must be noted that
government grants and the City Loan cannot be used for litigation defense or payments. The
funds can only be used for the landslide stabilization projects. Therefore, with the number of
tort claims filed against KCGHAD, it was necessary to include a line item for litigation defense in
the budget for $250,000.00.

13
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Some of those stabilization projects mentioned above include:

» Changing the alignment of the canyon storm drain system to the ocean.
Additional well/pump construction at the artesian pressure zone at the beach.
Purchase of a new, compliant back-up generator for the pumps.

Drainage piping at the Ancient Beach Club Slide.

Y V V VY

Maintenance dollars for monitoring and keeping systems running.

These two funding measures (assessment and City loan) should be viewed as complimentary
and not overlapping. The two new deep wells and the new channel grading to the surf zone
need to be completed and other maintenance and repair issues are continuous and require
constant spending. Therefore, our limited resources could soon be exhausted.

The Board hopes that you see that two funding sources as separate and that both are needed to
keep the land movement at pre-2023 levels. If you agree, please vote in favor of the
assessment.

Thank you,
KCGHAD Board of Directors
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Engineer’s Report

KCLAD

Fiscal Year 2024-25

Los Angeles County, California

KCLAD RESERVE
Beginning Ending Gain/Loss
24-25 $547,730.70 $192,875.66 ($354,855.04)
23-24 $769,919.54 $318,890.87 ($451,028.67)
22-23 $708,342.02 $770,917.06  $62,575.04
21-22 $676,171.11 $717,955.67 $41,784.56
20-21 $569,607.78 $665,646.38  $96,038.60
19-20 $655,863.32 $555,488.48 ($100,374.84)
18-19 $614,856.93 $655,705.34 $40,848.41
17-18 $559,260.67 $615,254.10  $55,993.43
16-17 $547,690.02 $560,046.67 $12,356.65
15-16 $498,756.64 $548,845.89  $50,089.25
14-15 $471,458.06 $499,254.32 $27,796.26
13-14 $434,398.59 $417,037.00 ($17,361.59)
12-13 $442,545.69 $430,573.81 ($11,971.88)
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Engineer’s Report

KCLAD

Fiscal Year 2024-25

Los Angeles County, California

Maintenance & Operations Budget, 2025-2026 Fiscal Year
Klondike Canyon Geologic Hazard Abatement District
Expenses
Account No. Description Adopted Budget
Administration
010 Exec. Director $16,800.00
""""" 011 Consulting Geologist/Legal Service $30,000.00
_ 013 Board Expense o . $2,000.00
014  |Election Services ‘ $1.20000
016  |Admin. Consulting ) $5,000.00
Total Administration T $55,000.00
Maint. & Operations
202 Insurance L $12,600.00
203 Office Expense $3,000.00
207 Replacement Reserves o 1s16,00000
208 Well Drilling Costs 0 City Loan
209 Well-Pipeline Maintenance $265,000.00
210 Extraordinary Repairs . $150,000.00
211 Electricity _ $6,000.00
212 Channel Maintenance Project 0 City Project
213 Sub-slide Consuiting/Beach Club $5,000.00
214 Litigation Defense $250,000,00
Total Maintenance & Operations $707,600.00
Reserves & Contingency ]
410 [Contingency Fund (6%) | 343,736.00
Total Warrants $808,356.00
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The Benefit Assessment Formula

To insure a fair and equitable means of levying assessments, the following formula has been adopted by the Board of
Directors.

Type of Property Units of Assessment

1. Land (improved & unimproved) @ 1 unit per acre

2. Habitable area*® @ 1 unit per each 1,000 sg.ft. of improvements
3. Public highways @ 1 unit per 5,000 sq.f. of public roads

4. Public Use @ 2 units per acre

* Improvements are limited to habitable living quarters on the property.

EXAMPLE:
If..... Your parcel equals .300 acres
And.....Your house contains 2,175 square feet

Then... .300 acres = 300 units
2,175 sq.ft. =2.175 units
Total Units 2475

Determining the Assessment Per Unit of Benefit
To determine the assessment per unit, the number of units per parcel must first be calculated. The total number of
units in each category of property may then be determined; the sum of which is the grand total of units within the
district. The total dollar assessment for the district may then be divided by the grand total of units, the result being the
dollar assessment per unit. The following formula may be used to determine the assessment per unit:
C=A
U

Where: C = Total operating cost of district
U = Total units within district
A = Assessment per unit

EXAMPLE:
Assume: 1. Total operating cost of district (C) equals $21,000
2. Total units in district (U) equals 217.5

Then: C=A=521.000=$96.55
18] 217.5

Determining Your Benefit Assessment
The dollar assessment per unit should be multiplied by the total number of units for a particular parcel to determine the
dollar assessment for that parcel. The following formula may be used:

(A) X (U)=B

Where: A = Assessment per unit
U = Total units for individual property
B = Individual property assessment

EXAMPLE:
Assume: 1. Assessment per unit (A) equals $96.55
2. Units of individual property (U) equals 2.475
Then: (A) X (U)=DB=($96.55) (2.475)=13238.96

NOTE: The unit values and cost figures used above are for example only and do not represent actual assessments,
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PURPOSE:

DISTRICT
PLAN:

OBJECTIONS:

PROPOSED DISTRICT BOUNDARIES: --—\

OFI.CIAL PUBLIC NO+ICE

-A PUBLIC HEARING

FORMATION OF KLONDIKE CANYON GEOLOGIC HAZARD ABATEMENT DISTRICT

Tuesday, March 16, 1982 - 8:00 P.M,

City Council Chambers, 30940 Hawthorne .Blvd.., Rancho Pales Verdes

To finance improvements necessary to eliminate further movement of the
Klondike Canyon Landslide, it is proposed that the Klondike Canyon
Geologic Hazard Abatement District be formed. Immediate formation of
the District is necessary to begin a program of preventive measures.

A plan of control describing the geologic hazard, its location and

the area affected and a plan for the prevention, mitigation, abatement
or control of the hazard is available for review and/or purchase at the
office of Community Services.

Briefly, the plan consists of the following documents:

1. Results of Subsurface Geological Investivation - Seaview Area,
Robert Stone & Associates, ganuary 21, 1832.

Investigation of Surface Deformation, Seaview Area, Robert Stone

& EEsocgafes, September 15, 1980

Addendun to Report on Surface Deformation, Klondike Canyon,
December 10, 1950, '
Ordinance No. 1394 of the City of Rancho Palos Verdes, establishing
a bu ng moratorium, adopted February 3, 1981,

- Landslide Moratorium - Reaquests for Exclusions Procedure, City of
Rancho Palos Verdes, June 11, 1379,

At any time not later than the time set for hearing objections to the
proposed Tormation at the public hearing March 16, 1982, any owner of
real property within the proposed district may make a written objection
to the formation. Such objection shall be in writing, shall contain a
description of the land by the assessor's description (book, .page and
parcel numbers) and shall be signed by such owner. The address where

o1 o= w n
B » .

objections to the proposed formation may be mailed or otherwise delivered:

HAZARD ABATEMENT DISTRICT
30940 HAWTHORNE BLVD.
RANCHO PALOS VERDES, CA. 90274
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RESOLUYIOR WO, 82-12

A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF
RANCHO PALOS VERDES INITIATING PROCEEDINGS FOR
THE FORMATION OF THE KLONDIKE CANYON GEOQLOGIC
HAZARD ABATEMENT DISTRICT

The City Council of the City of Rancho Palos Verdes hereby resolves
as follows:

Section 1. The City Council of the City of Rancho Palos Verdes
hereby elects to proceed under and pursuant to the provisions of Division 17
(commencing with Section 26500) of the Public Resources Code of the State of
California.

Section 2. The City Council has been presented with and has received
a plan of control for the prevention, mitigation, abatement, or control of the
genlogic hazard and has determined that the public health, safety and welfare
require formation of the Klondike Canyon Geologic Hazard Abatement District.

Section 3. A public hearing shall be held on such formation om
March 16,1082, at B:00 p.®. at the Rancho Palos Verdes Council Chambers located
et the Palos Verdes Unified School District Building, 30942 Hawthorme Boulevard,
Rancho Palos Verdes, California. Objections to the formation of such district
shall be in the form described by Section 26364 of the Public Resources Code.

Section 4. Notice of the hearing shall be prepared and distributed
pursusnt to the provisions of Sections 26561 - 26563 of the Public Resources
Code.

PASSED, APPROVED AND ADOPTED this 16 day of February, 1982.

MAYOR

ATTEST:

/s/ MARY JO LOFTHUS
CITY CLERK

T BERBY CERTIFY thet the foregoing is a true and correct copy of
Resolution Ko. B82-12 approved and adopted by the City Council of the City of
Rancho Palos Verdes at a meeting thereof held on the 16 day of February, 1982.

/s/ MARY JO LOFTHUS
CITY CLERK

ATTACHMENT A e A St o S0
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RESOLUTION NO. 82-17

A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF
RANCHO PALOS VERDES ORDERING THE FORMATION OF
THE KLONDIKE CANYON GEOLOGIC HAZARD ABATEMENT
DISTRICT

The City Council of the City of Rancho Palos Verdes hereby resolves as
follows:

Section 1. The City Council of the City of Rancho Palos Verdes passed
Resolution No, 82-12 on February 16, 1982, initlating proceedings for the
formation of a landslide abatement district, Sald resolution esteblished
March 16, 1982 as the date for a public hearing on formation of the landslide
abatement district. The City Council finds and determines that notice of said
hearing was properly sent out to all property owners in compliance with Section
26561, et seq., of the Public Resources Code,

Section 2: The City Council of the City of Rancho Palos Verdes held a
public hearing on the formation of the landslide abatement district on March
16, 1982 for the purpose of receiving objections to the propesed formation
from owners of real property within the proposed district wishing to make
objections. After reviewing said objections the City Council hereby finds and
determines that objections were received from owmers of less than 50% of the
assessed valuation of property within the proposed district. Since such
objections were received from owners of less than 50% of the assessed valuation,
the City Council may proceed with the formation of a landslide abatement district.

Section 3: The City Council hereby orders the formation of the Klondike
Canyon Geologic Hazard Abatemeut District pursuant to the provisions of
Division 17 of the Public Resources Code of the State of California.

Section 4: The following five owners of real property within the proposed
district are hereby named to the initial Board of Directors of the Klondike
Canyon Geslogic Hazard Abatement District for the terms indicated:

1. Ken Dyda, ) 2 years
2. Monte Browexr ===~ 2years
3. LudwigZelt 4 years
4, John McCarthy o 4 years
5.  Jeffrey Younggren 4 years

After the initfal term, each term will be for a four (4) year period.

PASSED, APPROVED AND ADOPTED this16th day of March, 1982.

7

ATTEST:

I HEREBY CERTIFY that the foregoing is a true and correct copy of Resolition
No. 82-17 approved and adopted by the City Council of the City of Rancho Palos
Verdes at a meeting thereof held on the 16th day of March, 1982,

7y Ch 5 ; I2fepa
,V/J,{g‘.%,i@éﬁz_ Sifoost

Corry Ceae K
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LAND STABILITY IN THE KLONDIKE CANYON AREA

Scott T. Kerwin
Hoore & Taber
453¢ E. La Paima Avenue
Anaheim, California 92807

ABSTRACT

Evidence of recent ground movement in the
Seaview Tract in the vicinity of Klondike Canyon
adjacent to the active Portuguese Bend Landslide
has generated concern for the stability of the area
and has precipitated an intensive and cooperative
program of investigation by consultants for the City
of Rancho Palos Verdes and large private land-
owners. Extensive subsuvrface exploration has deter-
mined the general geologic structure, stratigraphy
and delineation of the boundaries of an apparent
veactivated ancient landslide, The depth of the
slide and the cause and machanism of movement are
still items of concern and under study. Methods of
dealing with the potential problem. liabilities,
and procedures to minimize furiher movementi are
addyrassed.

INTRODUCTION

The apparent stability of the seaward dipping
badrock exposed in Klondike Canyon has been a ques-
tion in the minds of many geologists since veacti-
vation of the nearby Portuguese Bend Landslide in
1956, Evidence of recent ground movement in the
existing Seaview Tract and on the ridge separating
Klondike Canyon from the active slide has precipi-
tated a relatively intensive program of investiga-
tions to evaluate the gross stability of the area.
Exploration funded by Pales Verdes Properties (the
major landholder in the area) and the City of Ranche
Palos Verdes included: excavation and logging of
66 borings and 14 trenches, installation of 4 in-
clinometers to monitor possible slide movement, and
the fortuitous establishment of an ariesian de-
watering well. Much of the information gathered is
51111 being analyzed, but a number of conclusions
and recommendations have been made.

Exploration was cerried out under fairly unique
circumstances in that four consulting firms each
concentrated their efforts in four velatively dis-
tinet areas avound Klondike Canyon. Data {(boring
1o0gs, etc.) have besen freely exchanged and a high
degree of cooperation (location of borings for
sections, scheduling of drill rigs, etc.) has been
maintained both during the field work and the sub-
sequent evaluation of the data.

Robert Stone and Associates (RSA) is the geo-
logical consultant for the City of Rancho Pales
Verdes. In addition to the review of all geoclogy
reports submitited to the City, they are responsible
for the bulk of the investigation performed in the
Seaview Tract {residential development). Concurrent
investigations for Palos Verdes Properiies were un-
dertaken on Parcels 11, 12 and 15 by Lindvall,
Richter and Associates (LRA); Converse Ward Davis
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Dixon (CWDD): and Moore & Taber (MAT), respectively
(see Beologic Map, Plate I).

Topographic Setting

In general, the ground surface consists of a
gently sloping terrace which rises to the northeast
and terminates at the base of two promineni ridges,
Kiondike Canyon trends approximately perpendicular
0 the ocean shoreline and has been downcut
through the terrace level and between these ridges.
In the esastern portion of the area, the seaward ex-
tent of the terrace abruptly terminates at a sea
cliff approximately 170 feet above the preseat shore-
Tine. In the central portion, the limits of an
ancient Tandsiide ("Beach Club Landslide®) are marked
by a well defined scarp resembiing a Targe bite out
of the topography. The terrace level terminates
to the west at the easterly side scarp of the active
Portuguese Bend Landsiide. The natural topography
has been modified by cut and fi1l operations associ-
ated with the construction of Yacht Harbor Drive
and Palos Verdes Drive South, and the development
of the Seaview Tract; but relatively minor amounts
of material were redistributed during grading.

RECENT SITE HISTORY

Following is a chronology of the pertinent
events leading up to the present status of investi-
gations within the areay it vesults from information
obtained from the veferenced geolugic and geotechni-
cal reports, comparison of aerial photographs dating
back to 1921, and personal communication with local
residents and the other consuTtants.

1927 - Yacht Harbor Drive was constructed
{see photograph, Plate III}..

1935-37 - Patos Verdes Drive South was constyruc-
ted; the aligament was widened at a later
date,

Late 1940's - Residential development began on
the "Beach Club LandsTide” and some of the
adjacent subsidiary stides; approximately
50 small cottages and homes occupy this
area at present.

Rugust, 1956 - Portuguese Bend Landsiide reacti-
vated.

Late 1956 - Grading for residential development
of the Seaview Tract was compieted.

January, 1977 - Geotechnical investigations began
for the Portuguese Bend Club avea {Parcel
15). Studies included preliminary soils
and geologic investigations and later
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Prominent Marker Units

Three other prominent mappable units having
distinctive characteristics are present in the area.
The "Sandy Tuff" is exposed in the sea cliff and
consists of 10-foot thick bed of weathered Tuff,
This unit is typically overlain by a discontinuous.
irregular bed of well cemented fine silty sandstone.
Based on structural relationships, the "Sandy Tuff®
occurs approximately 220. feet stratigraphically
above the Portuguese Tuff,

Harker Bed No, 1 1s a 2.5 to 3.5-foot thick,
thinly Taminated siliceous silistone {dolomitic?)
that is predeminantly .exposed on the sea ¢}iff and
at three locations in the intertidal zone. Two
similar, but thinner, stliceous layers occur approx-
imately 11 feet above and below Marker Bed No, 13
the relative thicknesses, spacing and vresistance
to weathering (hardness) make these beds easily
distinguishable. Marker Bed No. 1 occurs approxi-
mately 35 feet stratigraphically below the “Sandy
Tuff" and, accordingly, 185 feet above the
Portuguese Tuff,

An unnamed interval of altered tuff with a
composition and thickness similar to the “Sandy
Tuff" occurs intermediate to Marker Bed MNo. 1 and
the top of the Portuguese Tuff. This unit was ex-
posed in borings at the tep of the sea c11ff north
of the axis of the "Drainline Monocline-Anticline,”
$ngfis about 80 to 120 feet above the Portuguese

uff,

The "Volcanics" is 6 to 10-faot thick basalt
5117 exposed in Kiondike Canyon and in Borings
RPY-2, 3, 4, and F-5. The "Volcanics" is Tocated
below the Portuguese Tuffs inspection of the boring
logs shows a relatively consistent interval of about
40 feet between the base of the Tuff and the base
of the "VYolcanics." Petrographic thin sections of
this interval from Borings RPY-3 and F-5 were des-
cribed by Kart Vonder Linden as basalt, but some
field descriptions of this unit have referred to it
as an altered tuff because of its high degree of
weathering. Very similar, distinciive profiles in
gamma logs of the borings confirm the continuity of
this interval over much of the area.

The major conduit for the artesian flow noted
in Boring RPY-1 appears to be a b to 10-foot thick
sandy or granular interval immediately above the
“Yolcanics." Thin section examination of this sandy
interval from samples in RPV-1 determined that this
unit is equivalent to the subfeldspathic 1ithic
wacke described by Karl Vonder Linden.

The apparent close association of granular
clastic material with the intervals of tuff and ba-
salt may be related fo the emvironments of deposi-
tion and jntrusion of these units. A period of vol~
canic activity and, possibly associaied local uplift,
may have resulted in deposition of granular clastic
sediments and/or Tracturing of 11thified sediments.
In the case of the intrusions, 1t seems likely that
fluids and gases associated with an intrusion would
have a tendency to follow an unconsolidated or only
partially lithified sediment. The existence of con-
duits or reserveirs for groundwater in the bedrock
nay have a relation to the genesis of landslides
in the avea.

Unconformably overliying the bedrock in most of

the area are uplifted, largely non-marine terrace
deposits, These terrace materials were deposited
on a number of wave-cut benches in the bedrock.

The lowest part of the tervace section is typically
comprised of a relatively thin fossiliferous marine
deposit cohtaining numerous vounded cobbles. The
present shoreline and intertidal zone is an analo-
gous surface of marine erosion.

Portuguese Tuff

The existence of the Portuguese Tuff within
the subject area is important not only because it
is a distinctive meppable unit for structural inter-
pratation, but also because it is directiy related
to large landslides in the area. This association
with large faitures is due primarily to its struc-
tural attitude {unsupported beds dipping seaward).
The relative weakness of the altered tuff beds
{bentonite) prevalent in the stratigraphic interval
bordering the Tuff is also an important factor.
Under conditions of high moisture content and pre-
vious shearing (fiexural slip or Tandsliding?} the
shear strength of these bentonite layers decreases
signiTicantly.

Cther probable factors in the development of
these large landslides are the expansive and essen-
tially impermeable characteristics of the bentonite.
Volume changes associated with intermitien wetting
and drying of these clay layers could create dis-
tinct planes of weakness in the bedrock interval.
The relatively large thickness of the Portuguese
Tuff acts as an effective groundwater barvier. In
addition to the decrease in shear strengths general-
1y commensurate with high moisture content, %rapped
groundwater {RP¥-1) in seaward-dipping strata below
tha Tuff would create hydrostatic forces which could
significantly affect the stability of the overlying
bedrock. Perched groundwater in the stratigraphic
interval immediately above the Tuff would create
similar forces and conditions.

Maritime Si11

The abrupt termination of the “Maritime S{11¥
at the apex of the "Maritime Anticline" was the sub-
ject of investigation during work in the area (see
Geologic Map and Sections). MNo basalt is evident
on the north flank of the anticline, but the marker
beds immediately above 1t are apparently continuous
acvoss the fold, and symmetrical relative to the
axis of the anticline.

The si11 appeavrs to have been jntruded at an
interval occupied by an approximately 2-foot thick
bad of fine silty sandstone which has been silici-
fied to variahle degress depending upon its proximi-
ty to the basalt. Adjacent to {stratigraphically
below) this sandstone bed, on the north 1imb of the
anticline, a prominent outcrop of "siliceous
breccia" is exposed in the intertidal zone. This
unit is cherty, very hard and black, with thin dark
gray laminations. Llarge portions of this rock are
composed of randomly oriented Tithic fragwents in a
matrix of the same compositign., Similar 1thologic
units are exposed on Inspivation Point, closely
associated with a large basalt sil1,

Structural relationships indicate the "Maritime
S$i11" 1is Yocated at approximately the same stragi-
graphic horizon as the basalt si11 on Inspivation
and Portuguess Points. These points appear to be
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stahilization recommendations for the
“geach Club Landslide."

September, 1979 - First indication of movement
noted in Seaview Tract as evidenced by
fracturing and slight subsidence of the
pavement at the intersgction of Dauntliess
and Exultant Drives. The small displace-
ments observed were attributed to possible

erio. creep.0f. The roaduaY. - ee e L

August 13, 1980 - Report by RSA outlining appar-
ent movement in the westerly portion of
the Seaview Tract, The most obvious fea-
ture was & brnad band of pavement about
50 feet wide at the intersection of
pauntless and Exultant which appeared to
have sunk 2 or 3 inches, The edges of
this zone were marked by paraliel sets of
en echelon fractures, Similar single sets
of en echelon cracks were noted on
Dauntless Drive, Admirable Drive, and the
frontage road for Palos Verdes Drive South.
Cracks possibly related fo the movement
were noted in the west corner of the house
on Lot 3. These displacements could have
resulted from Tocalized conditions, but
it was concludad by RSA that "the apparent
existence of potentially unstable geologic
structure beneath the subject area raises
the possibility that the deformation is
related to landsliding." A specific pre-
Timinary program of subsurface exploration
was recommended to determine the cause of
the movement,

August, 1980 to January, 1982 ~ Various geotech~
nical investigations conducted by H&T,
RSA, CWDD, and LRA to determine subsurface
geologic conditions, slide(?) geometvy
and 1imits, relationship to active stiding,
and structure and lateral extent of the
Portuguese Tuff.

GEOLOGY

In 1946, the USGS published Professional Paper
207, “Geology and Paleoniology of Palos Verdes Hills,
California” by ¥. P, Woodring, M. N. Bramlette, and
W. S, W, Kew. Field work for the publication was
inttiated by Kew 1n 1921 and was substantially sup-
plemented by Woodring and Bramlette during the
1930's. Formational names and stratigraphic nomen-
clature in general use by geologists presently
working in the area are taken from this paper.

- Stratigraphy

Bedrock underlying the Kiondike Canyon avea
primarily consists of siltstone, shale, tuff and
miner sandsione of the Altamira Shale member of the
Monterey Formation. Alsc evident in the avea are @
few small sili-1ike bodies of basalt (including the
udaritime $111") which may be directly associated
with the intrusion of a relatively large body of
basalt exposed in Livingston Quarry {Parcel 12},

Lithofacies in the area are interbedded and
interfingered. The basalt oceurs in sills which
have been injected into unconsclidated or only par-
tially 11thified marine sediments. These intrusions
may have created localized relief of the deposition~
al surface by deforming the overlying sediments.
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These injected bodies, tocalized facies changes,
and possibly small scale submarine stunping, may
acoount For the observed interfingering of lensing
of shale, siltstone and sandstone. Silicification
(hydrothermal alteration?) of portions of the sedi~
mentary section adjacent to the intrusives has
further complicated local stratigraphy.

In spite of this appavent variability, inspec

__tion_of a number of bedrock exposures, core samples,

bucket auger borings and boring logs in the
Klgndike Canyon area has shown that the lecal stra-
tigraphy is genevally consistent and a few hovizons
can be correlated across the area. Correlations
based on geophysical logging (primerily Gamma -
natural radiation) of several borings has signifi-
cantly simpiified bedrock descriptions in the logs
by softening the effects of weathering, poor sample
recovery (cuitings in rotary borings), slight facies
changes, etc.

Descriptions given below are not in strati-
graphic order. For proper sequence, refer to the
stratigraphic cotumn, Fig. 1.

The Portuguese Tuff is the most prominent and
distinctive unit in the area, and is often used as
a reference point in discussing the stratigraphy.
The type section for the Portuguese Tuff, as des~
cribed by Woodring, et. al. {1946), is exposed in
Klondike Canyon adjacent to Palos Verdes Drive South.
Lacally, the Portuguese Tuff shows & fairly consis~
tent thickness of 45 to 50 feet. it is composed
primarily of dense bentonite and bentonitic tuff,
except for an approximately 10-foot thick interval
that is highly silicified, which is present near the
center of the unit.
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"istands" of stable bedyock within the unstabie
masses of the Portuguese Bend Landslide complex.
Stabiiity of these areas is 1ikely due to these
large basalt sills. Beds at the heel of these
points are upturned at steep to near vertical an-
gles. It has been suggested by some that this de-
formation may have resulted from “bulldozing" of
these beds by the Portuguese Bend Landslide as it
toed-out at the beach and sheared across overlying
seaward dipping.beds. ... ... .. R

Simitarly the "Maritime S$i11," being a rela-

tively move competent unit, may have acted as a locus

for folding. Gravity folding (resulting from local
uplift or deformation) grossly contemporanecus to

the intrusion of basalt in the area may have resulted

in the structural and stratigraphic configuration at
the axis of the "Maritime Anticline.®

Structure

The gross structure of the Patos Verdes Hills
is that of a doubly plunging anticline with an axis
near the crest of the hills trending northwest
(approximately N6OW). Fold axes within the Klondike
Canyon area appear to show three general trends:
N50-708, N30-50E, and east-west.

1. Folds trending N50-70W parailel the gross
anticlinal structure of the Palos Verdes
Hills and tend to be broad, step-1ike flex-
ures which dictate the regional dip to the
southwest. Evidence of these flexures is
apparent in the cascade-like topography of
the Portuguese Bend Landslide mass,

2. Approximately perpendicular to these seaward
dipping flerures are a number of trough and
ridge-1ike folds showing a general seaward
plunge. A small body of water near the
eastern edge of the active Portuguese Bend
s1ide known as “Lake Ishibashi" presently oc~

cupies a topographic low which overlies one of

these structure troughs.

3. The most pronpunced folding within the area
trends approximately east-west. This trend
is askew to the gross structure and for this
reason, appears to be the least infiuenced by
the general seaward (southwsst) dip of the
strata on the south side of the Palos Verdes
Hills. The major folds exposed in the inter-
tidal zone of Parcel 15 show this east-west
orientation.

Bedrock structure In the area is a compiex com-
bination of these three basic trends. Folds appear
to either be accentuated of flattenad in those areas
where these trends converge.

Orientation of bedrock strata in the Klondlke
Canvon avea, including that underlying the active

Portuguese Bend Landsiide, generally shows a regional

dip to the southwest at low to moderate angles,
averaging about 15 degrees. There are significant
departures from this regional dip, however, within
the Klondike Canyon area.

The "Borderiine Monociine" (trending N30~50F) is

generally well defined north of Palos Verdes Drive

South, and this abrupt change from the regional dip
has Timited the easterly extent of the active Poriu-~
guese Bend Landslide. Bedrock structure between the
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"Borderiine Monocline” and the easterly portion of
Parcel 15 generally conforms io the regional dip,
with only subtle folding or warping of the bedrock.

Three major folds underlie the eastern portion
of Parcel 15 and show a marked departure from the
regional dip much Tike that of the "Borderline Hono-
¢line.® These three, the Drainline Monocline-
Anticline, Seaview Syncline, and Maritime Anticline

_ ..have essentially parallel fold axes which trend in

an east-west direction. The beds which form these
folds are prominently exposed in the intertidal zone
at the base of the sea cliff, particularly south of
the jetty. Inland, the folds have been generally
confirmed by borings and geologic mapping of ex~
posures east of the Seaview Tract {east of Forrestal
Drive and north of Palos Yerdes Drive South). The
seaward extension of the "Seaview Syncline” is well-
defined in a number of airphotos by underwater ex-
posures of Marker Bed No. 1. These exposures sug-
gest an eastward plunge of the fold and possibly a
closed structural basin offshore.

East of the "Maritime Anticline” two small,
well~defined folds are evident in the sea cTiff and
intertidal zone. These folds are significant be-
cause they i1llustrate the complexity of structure
where general trends of the folding overlap. Both
folds trend approximately N30-50FE and show a moder-
ate (20-25 degrees) plunge to the southwest between
the sea cliff and shoreline, At the shoreline, the
axes of these folds abruptly flatten or show no
plunge where they cross a broad flexure which ap-
proximately paraliels the shoreline (N50-70W). 100
to 150 feet seaward from the shoreline, the axes
once again plunge to the southwest at moderate an-
gles, illustrating the step-Tike, seaward sloping
structure of much of the strata in the area,

Grouyndwater

Boring RPV-1 was drilled May &, 1981 by MaT
for the City as part of a Timited program of subsur-
face exploration and o install an incltinometer.

At a depth of approximately 66 feet (base of the
Portuguese Tuff), an aresian condition was encoun-
tered while drilling. Measurvements at this time
showed a flow of approximetely 10 gpm (galions per
minute} at a depth of 80 feet. At a depth of 96
feet (in fine-grained sandstone equivalent to
"Yithic wacke"), the flow abruptly increased to
spproximately 150 gmm. A dewateving well was es-
tablished by casing the upper 15.5 feet of the
boring with 6-inch diameter PVC pipe and connecting
a 4-inch dtameter PVYC Tine o carvy the water over
the ground surface between the well and the ocean
shoveline. Periodic measurements are made of the
flow from the well. A plot of the rate of flow
versus time is a relatively smooth curve that was
inttially very steep, but has flattened to a nearly
horizontal Tine, refiecting @ relatively consistent
flow of approximately 19 gpm between Novemwber, 1981
and February, 1982.

Analysis of the well water showed a coliform
content of less than 2.2 MPN/100 ml 1n accordance
with drinking water standards established by the
State of California. Chewical analysis showed a
velatively high sulphate content (nearly 5000 ppm},
and high concentrations of bicarbonate, magnesium,
and iron.

Hearly conhstant suyface flow has been noted in
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Klondike Canyon by leng~time residents for at least
50 years. 1In spite of its clear and clean appear-
ance, horses would not drink the water and apparently
it was never utilized as a domestic water source.

The undesirabilily of the water mey be due to high
concentrations of dissolved minerals and salts pos-
sibly resulting from flou over and through the large
body of basalt exposed in Klondike Canyon northwest
of tivingston Quarry.

...-.. The primary.source of .this.water appears -fo be
some small springs up the canyon near the boundary
between the cities of Rancho Palos Verdes and
Rolting Hills (RSA, April 17, 1981). Three culverts
carry this surface water under the road fills for a
small dirt voad north of the Seaview Tract, Tovr
Palos Verdes Drive South and for Yacht Harbor Drive.
In the beach area the water runs across Seawall Road
and empties onto the beach. Measurements taken on
February 11, 1981 showed flow Trom the culveri under
the upper road fi11 at a rate of approximately
12 apm, 4 gpwm from the culvert under Palos VYerdes
Drive South, and no flow across Seawall Road. On
fugust 13, 1981, flow from the culvert under the
upper vroad rill was measured at 15 gpm. No measure-
ments were taken at Palos Verdes Drive, and no fiow
was observed crossing Seawall Read. Since the
1ast measurement, the uppev road Til1 and culvert
have been removed.

Although covered by alluvium and £111 in many
areas, bedrock below the Portuguese Tuff is exposed
in most of the canyon bottom from the source of the
water to a point near the Yacht Harbor Drive road
911, Based on observations by the maintenance
men for the Portuguese Bend Club, significant flow
across Seawall Road occurs only during, or shortly
after pericds of rainfall. The above information
suggests that surface and subsurface flow in
Kiondike Canyon is one of the sources, if not the
primavy source, of groundwater emmanating from the
well.

Definitive information on groundwater elsewhere
in the area is Hmited. Slight seepage was noted
in some deep rotary borings {RPV-2, RPV-4. and
RA-1}, but 1ts significance and relation to a static
groundwater level in the area is uncerfain.

With the excepilon of brackish water encoun-
tered 1n the beach deposits at or vevy near sea
level in borings on Seawall Road, no frae water was
apparent in any of the other borings within the
Klondike Canyon area,

Landslides

The controlling factor of wmost of the large
scale landsliding within the Portuguese Bend area is
the vegional seaward dip of the beds. I% appears
the majoy sliding has occurved along unsupporied
bedding planes undercut by erosion of the bedrock
at the base of wave-cut tervaces, including the
present sea ¢Ti¥f. Numerous zones or planes or re-
Tative weakness are present in the bedrock of the
area becausé wuch of the tuffaceous material has
been altered to bentonite. The bentonite is charac-
teristically subject to volume change with increased
moisture content and typically has low shear
strength, especially in previcusly sheared material
under conditions of high molsture content. Conse-
quently, high moisture content and the presence of
bentonite layers in the bedrock are alse factors

contributing to the development of Tandslides in the
area.

Beach Club Landslide

Eleven borings have been.drilled within the well
defined bowi-shaped Teature of the "Beach Club Land-
stide". Contouring of the shear surface and inspec~
tion of the boring logs has revealed some interesting
information.

Correlation of bedrock units above the shear
supface in two borings indicates horizontal displace~
ment of perhaps 175 feet. Assuming 2 planar shear
surface with a dip of 13 degrees, this is equivalent
to a vertical displacement of about 40 feet.
Inspection of aerial photos predating the construc-
tion of Palos Verdes Drive South shows a small
topographic high on the slide mass which presently
underties the fi11 for the road {see photo, Plate
111}, This small rise was probably the headward
portion of the actual slide mass, and dts former
position suggests a horizontal displacement of about
140 feet.

Reconstruction of the topography indicates,
conservatively, at least a 40-foot thickness of the
slide mass had been eroded away from the headwavrd
portion of the slide before placement of the fi11.
Erosion is even more pronounced near the toe where
the shzar plane is only 5 or 10 feet below the
present ground surface and dayiights Tn the small
bluff abopve the beach at about elevation 50 fset,
This high degree of erosion and the well consolidated
nature of infi1l behind the siide mass probably indi-
cates it is an ancient feature.

The s1ide is underlain by a relatively subtie,
seaward plunging syncline or trough in the structure
("Beach Club Syncline"). It appears the failure
surface 1s contiguous with the base of the terrace
deposits along at least a portion of both sides of
the slide. This probably defined the lateral limits
of the movement and consequently the landward extent.
It is interesting to note that a projection of the
shear surface along bedding in Section £-C' daylights
into the Terrace deposits near the previously
mentioned fractures in Admirable Drive,

A maximum thickness of 13 feet of displaced
bedrock was observed in the borings near the axis of
the synciine. The interface between the bedrock and
the Terrace deposits sometimes acts as a conduit for
groundwater, especially in those areas where the
sandy marine deposits ave present, Yeathering of
the upper portion of the bedrock and possibly high
moisture conditons in this structural trough may -
have been factors in the genesis of the slide in
addition to those previously discussed.

Kiondike Lanyon Landslide

The existence of the ancient Klondike Canyon
LandsTide was decwnented by RSA in 1980, This con-
clusion was based on subsurface investigation of
ground cracks and Tissuring in the Seaview Tract and
adjacent undeveloped land, The evidence of movement
appears to be centered about Klondike Canyon north of
Patos Verdes Drive South and 15 most noticeabie near
the head of the slide.

Photos predating the grading of the Seaview
Tract show & relatively prominent drainage channel
crossing the northwest portion of the tract (see
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geologic map and photo). This gully 1s essentially
straight {discounting the redirection of the drain-
age associated with the construction of Yacht
Havbor Drive} and proceeds in a northeasterly direc-
tion to a point approximately under the present
location of Lot No. 107 in the Seaview Tract. At
this point, the channel is less distinct, becoming
more of a drainage swale which turns relatively
sharply to the northwest {passing approximately
under the intersection of Dauntless and Exuliant
Drives) before_becoming indistinguishable at the
edge of Klondike Canyon. Northwest across Klondike
Canyon from this point, small but relatively
distinct arcuate grade breaks are evident crossing
the two knobs of the adjacent ridge (Parcel 11).

Adjacent to the Tandward side of Palos Verdes
Drive South, a smaller parallel arcuate drainage
course branches off of the previously mentioned
northeast trending drainage. This swale or slight
depression trends in a narth te northwesterly
dirvection, passing through the approximate present
locations of Lots 2, 3, 27, 28 and 29 in the
Seaview Tract. This shallow drainage becomes
indistinguishable near the scarp of the "Beach Club
Landslide."

The relatively recent tension ¢racks and minor
house distress noted in the Seaview Tract and on
Parcel 11 are in those areas formerly bounded by
these arcuate drainages. It appears that the
drainage in this area may have been Tocally con-
troiled by landslide-related features; both by the
actual "break” iu the topography {scarps) created
by landstide movement, and the tendency of the
surface water to create drainage paths in the less
resistant landslide disturbed material {tension
cracks, shear zones, etc.).

The seaward extension of the previously men-
tioned drainage gully cut a deep ravine in the face
of the sea cliff which was filled for the construc-
tion of Yacht Harbor Drive. Marker Bed No. 1 is
prominently exposed immediately southeast of this
111, The continuity of this outcrop with exposures
of the same bed extending hundreds of feet from the
shoreline indicates these beds are "in place".

The axis of the "Drainline Monocline-Anticline"
marks the relatively abrupt departure of the under-
1ying structure from that of the regional geology.
The area of this abrupt change is very similar to
structural and stratigraphic conditions.in the atial
region of the "Borderline Monocline” north of Palos
Verdes Drive South. Steeply dipping beds 1n the
downturned 1imb of this latter fold appear to
structurally control. the easterly extent of the
adjacent active slide. In a similar fashion, this
f01d on the west and the "Drainline Monocline-
Anticline" on the east, would 1imit the lateral
extent of any landsliding in the seaward dipping
bedrock of the Klondike Canyon area.

No surficial expression of recent movement
related to the Klondike Canyon Landsiide is apparent
seaward of Palos Verdes Drive. An exact determina-
tion of the eastern boundary condition using
stability analyses is probably not pessible due to
the complexity of the parameters involved. Based on
the information above, and the absence of slide
related features further east on the tervace Tevel,
the easterly extent of the ancient Kiondike Canyen
Landslide is consideved marked by the natural course
of the aforementioned drainage channel.
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Although information is Vimited; it appears

the “Borderiine Monocline” would structurally Timit
the western extent of the Klondike Canyon Landslide.
It has been suggested by others that an ancestral
Portuguese Bend Landslide may have included both the
active slide area and the Klondike Canyon Landslide.
The present data indicates this would require that
the shear surface not only conform to a very abrupt
structural change, but also break across bedding
through strata in excess of 100 feet thick. How-
ever, it should be noted that much of this thickness

includes the Portuguese Tuff which Pprobably has the™
lowest cross-bedding shear strength of any strati-
graphic interval in the immediate area. It is
probable the two landslides are associated in some
way because of their proximity, but because recent
surfictal expression of movement agpears to die out
in the western portion of Parcel 11, it is unlikely
that recent ground movements noted in the Klondike
Canyeh area are directly related to the continuing
movement of the Portuguese Bend Landslide.

Information on the location and depth of the
slide surface is 1imited to three borings {B-2, RSA;
F-5, CWDDy K-5, LRA) and an exploratory trench by
LRA in the headward portion of the Klondike Canyon
Landslide. A two dimensional projection of the
lowest (basal) shear surface noted in these borings
is a nearly horizontal straight Tine betwsen the
borings. Projection and correlation of the
"Yolcanics® in RPV-3 (K-4A) to an equivalent horizon
in F-5 shows this shear surface would be located
approximately 67 feet stratigraphically below the
base of the Portuguese Tuff. In the toe area of the
siide, the equivalent horizon is approximately 124,
107 and 308 feet below sea level at Tocations RPV-1,
B-112 and RA-3, respectively, This projection
appears to be an improbable depth for an active
fallure surface,

There is much speculation concerning the sea-
wWard extension of the basal shear surface, but two
basic hypotheses seem to have evalved. One suggesis
that the failure surface crosses bedding and is
stratigraphically higher at the foe. The other
suggests that the slide surface follows essentially
the same stratigraphic horizon, and displacements
at the head of the slide have resulted from com-
pression and super hydrostatic uplift and deforma-
tion of bedrock in the toe area. Much of the
information gathered is still under study, but it is
likely that unless a significant displacement is
noted in one of the inclinometers, or extensive and
rigorous subsurface exploration is undertaken in the
beach area, the seaward configuration of the land-
slide will vemain unresolved.

Landslide Abatement

The Portuguese Bend and Abalone Cove Landslides
are good examples.of the marginal stability of some
ancient slides, Under these conditions, man's jmpact
on the inmediate environment can-be the difference
between a spiit level home with an ocean view and
one in which the levels keep splitting.

Grading has probably had a negligible effect on
the stability of the Klondike Canyon Landslide
because relatively minor amounts of material were
redistributed. However, the voad fill for Palos
Verdes Drive South could have an adverse effect on
the stability of the "Beach Club Landslide" because
it was built across the vemnant head of the slide
mass. A Jetty constructed at the south end of the

36



beach on Parcel 15 has caused an increasing amount
of beach deposits to build up near the toe area of
both slides. The net effect of these deposits on
the mass of the toe area may be insignificant, but
the increased beach area serves as protection
against fiurther erosion.

Hydrostatic forces and the decrease in shear
strengths, generally commensurate with high moisture
content, can have a profound effect on the stability
of these large masses. Centroiling the amount of
watér that entefrd the subsurfdace appeard t6 bé the’
most efficient and reasonahle means of Timiting
sTide movement, short of massive stabilization
methods.

There are three major sources of groundwater.
The first, and probably most important, is the
surface water in Klondike Canyon which originates
from a spring northwest of Livingston Quarry. Rain-
fall and natural surface run-off, especially in
areas of fissuring, also contributes, but paving and
drainage devices in the Seaview Tract have probably
had a positive effect in minimizing surface pene-
tration. Landscape watering and sewage disposal are
also sources which are significant, Homes and
cottages south of Palos Verdes Drive South are
served by seepage pits which discharge water directly
into the subsurface.

RSA has made specific recommendations concerning
control of infiltration of water into the subsurface.
Thus far, the only work completed has been the
vepair of pavement in the Seaview Tract by the City
and vemoval of a small voad fi11 in Klondike Canyon
by the Klondike Canyon Residents Protective
Assgciation.

In July, 1981, concerned homeouwners formed a
non-profit corpovation ("Klondike Canyon Residents
Protective Association® - KCRPA) to deal with these
problems. In addition o plamning and implementing
recommended remedial work, this organization also
gives the howeowners an active voice in work pro-
posed hy ather agencies. However, probably its
mast important functfon {s to serve as protection
against unnecessary exposure to 1iability. One of
the major stumbling blocks in carrying out the
recommended moisture control measures is the threat
of potential lawsuits. As might be expected, land-
slide movements 1n a developed area often create a
very negative atmosphere. One disgruntled homecwner
‘can stymie even the most well meaning and well
planned efforts., KCRPA acts as a buffer Lo protect
involvad individuals and organizations. The net
worth of the corporation at any given tiwe amounts
+o about one dollar; funds and time are Toaned and
donated as they are needed for each project. The
divectors of the corporatien have an insurance
policy with coverage up to a million dollars each
for protection against personal Viability.

Tentative plans have been wade for installation
of a paved drain in Klondike Canyon and additional
dewatering wells in the beach area. A landslide
abatement district similar to that curvently in force
in the Abalone Cove area is planned, but in the
meantime, KCRPA will act as an interim organization.
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Suite 100
Costa Mesa, CA 92626

\\ \ I ) 3560 Hyland Avente

+1 (949} 642-0245

April 30, 2025 w§p.com
5-212-102200

Mr. Steve Cummins, Chairman

Klondike Canyon Geologic Hazard Abatement District
PMB 142

P.O. Box 7000

Rolling Hills Estate, CA 90274

Subject: Critical Landslide Mitigation Measures - Klondike Canyon Geologic Hazard Abatement District (KCGHAD)
Klondike Canyon Landslide Area

Including Portions of the Seaview and Portuguese Bend Club Residential Tracts
Rancho Palos Verdes, California 90275

As requested, WSP USA Environment & Infrastructure Inc. (WSP), is providing the following comments regarding the

value/effectiveness of KCGHAD's ongoing and proposed additional measures to mitigate/control movement of the Klondike
Canyon landslide.

The large areal extent and great depth of the Klondike Canyon landslide (KC slide), and of the overlying Beach Club landslide (BC
slide), along with the presence of the existing resideritial tracts, essentially limit the feasibility of any proposed mitigation measures
to those that can control and reduce the groundwater levels/pressure within the landslides. Controlling and lowering the local
groundwater levels/pressure increases the resistance to landslide movement and associated ground deformation/damage.
KCGHAD's emergency measures, therefore, focus on extracting/lowering the groundwater within the slides and limiting/controlling
the volume rainfall/near-surface water that infiltrates into the landslides.

An artesian dewatering well established in the beach area in 1981 and a replacement pumping well installed in 1987 were sufficient
to control groundwater levels and associated slide movement at acceptable levels until heavy seasonal rains in 2023-24 resulted in
a dramatic increase in the local groundwater levels and significant acceleration of the KC slide movement. An additional pumping
dewatering well was installed in 2023, but accelerated ground movement displaced/damaged each of these previous wells. Two
replacement dewatering wells were, therefore, installed in 2024, and although they are currently pumping, construction of addi-
tional wells is planned to maintain sufficient dewatering capacity. Storm drain improvements are also planned/in-progress for
Klondike Canyon and for the area at the head of the BC slide to control/mitigate infiltration of rainfall and near-surface water into
the slides. KCGHAD's completion and maintenance of these critical mitigation measures are considered essential elements to miti-
gating movement and associated damage from the KC and the BC slides.

WSP USA Environment & Infrastructure Inc.
o
j ;| L___

Scott T Kerwin, CEG 1267

Senior Associate Engineering Geologist
scott kerwin@wsp.com
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