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Los Padres Alternatives Study

Introduction

A team of engineering and fisheries science consultants led by AECOM has been retained by the
Monterey Peninsula Water Management District (MPWMD) to prepare a study that investigates the
technical, biological, and economic feasibility of a broad suite of alternatives for Los Padres Dam and
Reservoir that includes dam removal, retention of the existing reservoir with the addition of fish passage
and sediment management, and reservoir expansion. This technical memorandum (TM) describes a
planned geological and geotechnical investigation that will be conducted in Los Padres Reservoir,
including the intent of the investigation, the exploratory boring details, and the procedures that will be
followed.

1.1

Purpose and Scope

The purpose of this investigation is to obtain, analyze, and characterize sediment accumulated in Los
Padres Reservoir. The sediment characterization will evaluate the stratigraphy, sedimentology, and
volume of alluvial sediment deposited behind Los Padres Dam and farther upstream. This will inform the
development of alternatives for Los Padres Dam and Reservoir, and more specifically will inform sediment
transport analyses and sediment management alternatives. The purpose of this Draft Field Work Plan is
to present the plan for the investigation so that the MPWMD and California American Water (CalAm, the
dam owner) can review and approve the plan prior to implementation. The investigation includes drilling
from a floating barge on the reservoir and a pedestrian survey upstream of the current reservoir
inundation area, as well as laboratory testing of samples obtained.

1.2

Document Organization

This Field Work Plan is organized into the following three sections:
•

Section 1 is the introduction.

•

Section 2 describes the scope of work and the approach to investigating and characterizing the
accumulated sediment.

•

Section 3 describes the field procedures to be used in the investigation.

Attachments to the Field Work Plan include a sample boring log and key (Attachment A) and a Health and
Safety Plan (Attachment B, provided under separate cover).

2.

Scope and Approach

The proposed investigation includes the following activities:
1. Launching a barge-mounted drill rig in Los Padres Reservoir
2. Drilling up to eight borings in the reservoir
3. Disposal of drill cuttings
4. Laboratory analysis
5. Pedestrian surficial sediment survey
Figure 1 shows the locations of the proposed investigations, Table 1 summarizes the proposed borings,
and the following paragraphs provide more details on the proposed investigation. Additional details on the
specific field investigation procedures are presented in Section 3.
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Launching the Barge

A small, portable barge with drilling rig will be launched to the reservoir from the ramp on the upstream
side of the dam to sample up to eight (8) borings in the reservoir. Equipment will be staged along Nason
Road approximately 400 feet east of the bottom of the spillway. The flat area below the right side of the
dam, adjacent to the spillway, will be used to assemble the barge and drill rig. Some final assembly may
need to be performed on the dam crest prior to launch. Contractor will steam clean the barge, if
necessary, and any equipment that comes into contact with the water and the watershed.

2.2

Borings

During drilling, the barge will be maintained in place with four anchors placed in the reservoir. It is
expected that reservoir borings will be drilled and sampled to the pre-dam “original” ground surface, to
depths between about 30 and 55 feet below the mudline, as indicated in the Table 1. Anticipated water
depths (at full reservoir) at the proposed boring locations shown on Figure 1 are between 75 feet (boring
B-1) and 6 feet (boring B-7). Thin-walled tubes and thick-walled drive samplers will be used to collect
sufficient sediment samples, approximately every 5 feet throughout the borings, for both the
sedimentologic evaluation and also the chemical analyses described below. Reservoir borings will be
performed by Taber Drilling of West Sacramento, California.
Boring locations indicated in Table 1 and Figure 1 are approximate, and will be adjusted as necessary in
the field. The location for the eighth boring will be field-determined based on preliminary results (field
interpretation) at the planned locations. It is anticipated that eight borings will be completed in 6 days of
drilling (plus one mobilization day and one demobilization day). If AECOM’s field geologist, based on
preliminary (field) data interpretation, believes that a change in boring locations, numbers, or a shift in
effort from barge drilling to the upstream pedestrian survey described below would best provide the
information needed to characterize reservoir sediments and inform the Los Padres Alternatives Study, the
geologist will make a recommendation to the AECOM Project Manager and the recommendation will be
discussed with the MPWMD, if appropriate.
Table 1. Boring Summary Table
Boring
Number

Latitude

Longitude

Water Depth at
Full Reservoir (ft)

Sediment
Thickness (ft)

Lake Bed
el. (ft)

Original
Ground el. (ft)

B-1

36.38610

-121.67007

74

41

966

925

B-2

36.38310

-121.66656

66

28

974

946

B-3

36.38050

-121.66511

24

39

1016

977

B-4

36.38052

-121.66427

24

46

1016

970

B-5

36.37925

-121.66566

19

53

1021

968

B-6

36.37774

-121.66641

14

40

1026

986

B-7

36.37634

-121.66478

6

44

1034

990

Note: Anticipated water depth and sediment thickness are based on 2016 HDR bathymetry survey and 1947 predam topography.

2.3

Cuttings Disposal

All drill cuttings will be removed from site after completion of drilling, and disposed of at an appropriate
licensed landfill facility.
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Los Padres Alternatives Study

Laboratory Analysis

All samples from the reservoir drilling and any collected during upstream pedestrian sediment sampling
will be taken to a geotechnical testing laboratory for grain-size analysis (American Society for Testing and
Materials [ASTM] method D422) and plasticity evaluation (ASTM D4318). Because concentrations of
nutrients, metals, and certain organic pollutants can be elevated in post-fire runoff, and the Marble Cone
fire led to a significant amount of sedimentation in the reservoir, samples will also be collected for
chemical analysis to understand potential effects to fish and other downstream uses. Approximately three
(3) samples per boring, targeting fire-related and pre-fire sediment deposition will be collected from the
geotechnical sampler tubes. Analyses will be performed for metals by method 6010B, polycyclic aromatic
hydrocarbons (PAHs) by method 8270-SIM, nutrients by wet chemistry methods (ammonia, TKN, total
phosphate, sulfide, and total organic carbon), and pH. Chemical analyses will be performed at Curtis &
Tompkins Laboratories in Berkeley, California, or an equivalent laboratory.

2.5

Pedestrian Survey

The upstream alluvial deposits will be mapped and investigated using hand collecting methods and field
sieve analysis by a California Professional Geologist or Certified Engineering Geologist. The upstream
sediment sampling area will extend from the upstream edge of the reservoir to approximately elevation
1,060 feet (near the upstream extent of the reservoir when built), and will be accessed on foot from the
upstream end of the reservoir. Field work was planned to be completed in one long field day. Depending
on the rate of progress during the barge drilling and preliminary, field interpretation of boring results, if
drilling is completed more quickly than originally planned or a shift of effort to the pedestrian survey would
provide more valuable information for characterizing reservoir sediments, additional field time may be
shifted to this upstream pedestrian survey.

3.

Field Procedures

This section describes specific field procedures to be followed during implementation of the investigation.

3.1

Boring Locations

Proposed borings will be advanced using a barge-mounted drill rig. The borings will be located using
latitude and longitude coordinate data and a hand-held GPS. The as-drilled locations will be recorded
during drilling using a hand-held GPS and measurements from land or permanent fixtures, if available.

3.2

Permits

AECOM will obtain an Environmental Health Permit from Monterey County prior to drilling and all permit
conditions will be followed in the field. It is understood that any other permits (e.g., discretionary permits
from regulatory agencies such as the California Department of Fish and Wildlife, US Army Corps of
Engineers, or Regional Water Quality Control Board) required for the proposed investigation will be
obtained by MPWMD.

3.3

Drilling

Borings will be cleared by contacting the Underground Services Alert (USA) one-call number prior to the
start of drilling. All exploratory borings will be logged by an experienced geologist as the drilling and
sampling progress. Each log will be reviewed by a senior California Engineering Geologist or
Geotechnical Engineer familiar with this project before samples are selected for laboratory testing.
The subsurface conditions observed from the samples or perceived through the performance of the drill
rig (for example, rig chatter in gravels) will be described on the log. Besides descriptions of the soil layers,
boring logs will indicate estimated tops and bottoms of geologic units. Descriptions will be included for
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each layer, with horizontal dashed lines drawn to separate adjacent layers. Information on drilling
advance rate, drill rig behavior, and other observations will be indicated on the log form.

3.4

Logging Procedures

Soils will be described in general accordance with ASTM D2487 and D2488. A soil description will
include, as a minimum:
1.
2.
3.
4.
5.
6.

Consistency (for cohesive soils) or relative density (for granular soils)
Moisture condition
Color
Type of soil
The Unified Soil Classification Symbol appropriate for the soil type
Grain size

The various elements of the soil description should always be stated in the order given above. For
example:
1.
2.

FAT CLAY (CH), soft, wet, gray
SILTY SAND (SM), dense, moist, brown, fine-grained

Consistency or Relative Density of Soils
In the field, a quantitative assessment of the relative density of coarse-grained soils will be made using
field SPT blow counts, and using manual tests for the consistency of fine-grained soils as shown in Table
2.
Moisture Condition
Soils that have visible free water will be described as “wet”. The descriptor “dry” will be used if and when
the soil appears to be air-dry, dusty, or dry to the touch. Soil samples that are damp but do not contain
visible free water will be described as “moist.”
Color
Soil color will be described according to Munsell soil color charts when the sample is first retrieved, at the
natural moisture content.
Soil Classification
The Unified Soil Classification System (USCS) in general accordance with ASTM D2487 and D2488 will
be used to classify soils.
Grain Size
The constituent parts of a given soil type will be defined on the basis of texture in accordance with
particle-size designators. The gravel and sand components of soils are further defined on the basis of
particle size as follows:
Soil Component

Grain Size

Boulders*

12 inch +

Cobbles*

3 inch to 12 inch

Coarse-grained gravel

3/4 inch to 3 inch

Fine-grained gravel

No. 4 sieve to 3/4 inch

Coarse-grained sand

No. 10 to No. 4 sieve

Medium-grained sand

No. 40 to No. 10 sieve

Fine-grained sand

No. 200 to No. 40 sieve
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*Boulders and cobbles are not considered soil or part of the soil’s classification or description, except
under miscellaneous descriptions, i.e., with cobbles at about 5 percent (volume). As these materials are
larger than the diameter of conventional samplers, their presence is typically estimated by drilling
performance (i.e. rig chatter) or partial recovery of fractured particles.

3.5

Pedestrian Survey

Hand tools will be used to sample the upstream alluvial deposits that have filled the channel above the
reservoir. Sampling locations will be identified in the field to provide samples that are representative of the
sedimentology. The investigation will include some combination of photographic/visual documentation of
sediment, pebble counts, and/or use of picks, shovels, hand augers, or other miscellaneous digging tools
to excavate and collect samples. Particle size sieving and weighing may be performed in the field, to
minimize the amount of sample material requiring transportation from the upstream area. Small samples
of finer-grained soil may be collected and transported to a laboratory for further analysis at the field
geologist’s discretion.

3.6

Field Schedule

The barge drilling investigation was tentatively scheduled to begin on March 27, 2017, and then later
shifted to April 8 when MPWMD requested that the number of borings be increased. However, MPWMD
recently indicated that they will be required to submit Stream or Lakebed Alteration (1602) Notification to
the California Department of Fish and Wildlife prior to the drilling investigation. Currently the drilling
investigation is on hold, pending MPWMD’s agency coordination and completion of any additional
permitting requirements. The primary schedule constraint for drilling is that the work should be completed
with a full reservoir, so that drilling can be conducted as far upstream as possible. The start date is also
dependent upon receiving approval of the proposed Field Work Plan, receiving the Monterey County
Environmental Health Permit, staff and drilling contractor availability, local weather, and hydrologic
conditions in the Carmel River and Los Padres Reservoir.
At the time that the proposed scope of work was developed California was in severe drought and several
consecutive low-water years led to an assumption that early in the spring season would be a favorable
time to conduct the investigation. However, 2017 has so far been the wettest on record and stormy
weather or high flows through the reservoir could compromise the safety of the investigation or result in
additional effort to complete the investigation. AECOM will monitor weather and streamflow and delay the
drilling investigation if necessary to protect safety or data quality.
Because the reservoir water level is expected to stay higher for longer than in recent years, the
pedestrian survey, which was originally planned to follow quickly on the drilling, may need to be delayed
following the drilling, at least until the Carmel River upstream of Los Padres Reservoir can be safely
crossed by pedestrians. Depending on the results of the drilling investigation, it may be beneficial to delay
the pedestrian survey until the reservoir water surface drops to below the spillway crest and accumulated
sediments upstream of those sampled by barge but below the maximum water surface elevation of the
reservoir can be examined or sampled.
Because the pedestrian survey may occur an unknown period of time after the barge drilling investigation
is complete, AECOM may prepare the Sediment Characterization TM prior to completion of the pedestrian
survey, so as not to delay the overall LP Alternatives Study. In that case, the pedestrian survey could be
used to validate or supplement the findings reported in the Sediment Characterization TM.
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Attachment A Boring Log Keys and Samples
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Key to Log of Soil Boring

Project Location: Monterey County, California
Project Number: 60536296

Sheet 1 of 1

Graphic Log
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3
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%
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2

Number
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Depth,
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Elevation
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9

10

REMARKS AND
OTHER TESTS
11

COLUMN DESCRIPTIONS
1

Elevation: Elevation in feet referenced to specified datum.

2

Depth: Depth in feet below the mudline.

3

Sample Type: Type of soil sample collected at depth interval
shown; sampler symbols are explained below.

4

Sample Number:

5

Sampling Resistance: Number of blows required to advance
driven sampler each 6-inch drive interval, or 1-inch drive interval,
using a 140-lb hammer with a 30-inch drop; or down-pressure
for pushed sampler.

6

Recovery: Percentage of driven or pushed sample length
recovered; "NA" indicates data not recorded.

7

Graphic Log: Graphic depiction of subsurface material
encountered; typical symbols are explained below.

Sample identification number.

8

Material Description: Description of material encountered;
may include density/consistency, moisture, color, and grain size.

9

Water Content: Water content of soil sample measured in
laboratory, expressed as percentage of dry weight of specimen.

10

Dry Unit Weight:
Dry weight per unit volume of soil
measured in laboratory, in pounds per cubic foot (pcf).

11

Remarks and Other Tests: Comments and observations
regarding drilling or sampling made by driller or field personnel.
Other field and lab test results, using the following abbreviations:

LL:
PI:
SA:
UCS:
W:
DUW:
pp=
TX-UU:
TX-CU-PP:

Liquid Limit (from Atterberg Limits)
Plasticity Index, NP=non-plastic
Sieve analysis, G=Gravel; S=Sand; F=Fines [%]
Unconfined compressive strength [psi]
Water content [%]
Dry unit weight [pcf]
Pocket Penetrometer [tsf]
Unconsolidated Undrained Triaxial Test
Consolidated Undrained Triaxial performed

Report: GEO_10B1_OAK_KEY_2 COLUMNS; File: PHOENIX.GPJ; 2/19/2015 B-1

TYPICAL MATERIAL GRAPHIC SYMBOLS
TOPSOIL

WOOD

LEAN CLAY (CL)

CLAYEY SAND (SC)

CLAYEY SAND with
GRAVEL (SC)

SILTY SAND with
GRAVEL (SM)

GRAVELLY LEAN CLAY
(CL)

LEAN CLAY with SAND
(CL)

SANDY LEAN CLAY (CL)

SANDY LEAN CLAY with
GRAVEL (CL)

TYPICAL SAMPLER GRAPHIC SYMBOLS
Modified California
Sampler 2.5-in ID

Standard Penetration
Test (SPT)

Shelby Tube 2.8-in Sampler

Osterberg Piston Sampler

POORLY-GRADED
SAND (SP)

PEAT

OTHER GRAPHIC SYMBOLS
First water encountered at time of drilling
Static water as measured
Change in material properties within a stratum
Inferred or transitional contact

GENERAL NOTES
1. Soil classifications are based on the Unified Soil Classification System. Descriptions and stratum lines are
interpretive; actual lithologic changes may be gradual. Field descriptions may have been modified to reflect results of
lab tests.
2. Descriptions on these logs apply only at the specific boring locations and at the time the borings were advanced.
They are not warranted to be representative of subsurface conditions at other locations or times.
3. Coordinates listed are California State Plane Zone 3 (feet). Elevations are North American Vertical Datum of 1988
(NAVD 88, feet).
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