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March 2, 2020
Kleinfelder Project No. 20201437.001A

BFS Landscape Architects
425 Pacific Street
Monterey, California 93940

Attention: Mr. Mike Bellinger
Principal

Subject: Geotechnical Investigation
Proposed Carr Lake Restoration and Park Development
622 Sherwood Drive
Salinas, California 93906

Dear Mr. Bellinger:

Kleinfelder is pleased to present this report summarizing our geotechnical investigation for the
proposed Carr Seasonal Wetland and Park facility located on Sherwood Drive in Salinas,
California. The purpose of our geotechnical study was to evaluate subsurface soil conditions at
the project site to provide geotechnical recommendations for design and construction. The
conclusions and recommendations presented in this report are subject to the limitations
presented in Section 5.

We appreciate the opportunity to provide geotechnical engineering services to you on this
project. If you have any questions regarding this report or if we can be of further service, please
do not hesitate to contact Kleinfelder's project manager Andrea Traum at (408) 595.3275.

Respectfully submitted,
KLEINFELDER, INC

T 625 -
Lilian Lorincz, EIT
Staff Professional Principal Geotechnical Engineer

Project Manager
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1 INTRODUCTION

This report presents the results of our geotechnical investigation for the proposed new Carr
Seasonal Wetland and Park located at 622 Sherwood Drive in Salinas, California. The location
of the project site is presented on Figure 1, Site Vicinity Map. The purpose of our study was to
evaluate subsurface soil and groundwater conditions at the project site to provide geotechnical
recommendations for design and construction. The scope of our services was presented in our
proposal titted “Revised Proposal for Geotechnical Engineering Investigation for the Proposed
Carr Seasonal Wetland and Park, Sherwood Drive, Salinas, California” dated March 21, 2019.

This report includes a description of the work performed, a discussion of the subsurface and
surficial conditions observed at the site, and recommendations developed from our engineering
analyses of field and laboratory data.

1.1  PROJECT DESCRIPTION

Kleinfelder understands that the proposed Carr Seasonal Wetland and Park development will
consist of the construction of a new seasonal wetland and public park facility located on the
existing agricultural property (Figure 3). The seasonal wetland will straddle the existing Gabilan
Creek onsite. New channel paths will be constructed surrounding the seasonal wetland
including five pedestrian boardwalk walkways and bridges including an observation deck. The
new park development is planned on the western side of the property nearest to Sherwood
Drive. Per discussions with the design team and preliminary drawings, the proposed park
development will consist of a gazebo, prefabricated restroom, picnic areas, basketball court,
concrete skate park, grass amphitheater, and associated flatwork improvements including
pedestrian walkways and asphalt parking areas.

We understand the proposed boardwalk and bridges will be trafficked by pedestrians and park
maintenance vehicles only (maximum 7-kip axle load). Foundation loading information for onsite
structures is not readily available so based on the proposed construction and our experience
with similar buildings, we anticipate one-story structures will have maximum column dead plus
live loads of between 10 to 25 Kips. Overall site grading is anticipated o be limited to cuts of
approximately 6 to 15 feet for the new seasonal lakebed and fills of approximately 2 to 4 feet in
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general for the new park and 7 to 8 feet for vista point berm. In addition, we understanding site
retaining wall are not planned at this time.

1.2 SCOPE OF SERVICES

The scope of our geotechnical study consisted of pre-field work, field exploration (including
infiltration testing), laboratory testing, engineering evaluation and analysis, and preparation of
this report. Studies to assess environmental hazards that may affect the soil and groundwater at
the site were beyond our geotechnical scope of work. A description of our scope of services
performed for the geotechnical portion of the project follows.

1.2.1 Task 1 — Pre-Field Activities and Utility Clearance

We reviewed readily available published geologic literature in our files and the files of public
agencies. In particular, Kleinfelder reviewed the Modified Phase 1 and 2 reports conducted by
Environmental Investigations Services Inc conducted in 2015 and 2016 respectively. We also
reviewed readily available seismic and faulting information for the general site vicinity. Prior to
commencement of exploratory drilling, various geophysical techniques were used at the
exploration locations to identify potential conflicts with subsurface structures. Exploration
locations were also cleared for buried utilities through Underground Service Alert (USA).

1.2.2 Task 2 — Field Exploration

Subsurface conditions were explored by drilling borings (three borings within future bridge areas
and two within the new building and viewpoint berm footprints) to depths of between
approximately 11% and 3172 feet below the ground surface (bgs). The borings were drilled using
truck-mounted hollow-stem auger drilling equipment. In addition, six hand auger boreholes were
performed to a depth of approximately 3 to 5% feet bgs. The hand auger borings were scattered
across the site in future bridge locations and within the proposed parking areas.

One double ring infiltrometer test was performed in the proposed permeable pavement area to
evaluate the soil infiltration rate. The approximate locations of all borings and infiltration tests

are shown on Figure 2.

Prior to commencement of the fieldwork, Underground Service Alert (USA) was notified and
various geophysical techniques were used at the boring and hand auger locations to identify
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potential conflicts with subsurface structures. A Kleinfelder staff engineer supervised the field
operations and logged the explorations. Selected samples were 20retrieved, placed in plastic
bags or sealed, and transported to our Hayward, CA laboratory for further evaluation.
Descriptions used on the logs result from field observations and data, as well as from laboratory
test data. Stratification lines on the logs represent the approximate boundary between soil
types, and the actual transition may vary and can be gradual. Appendix A presents a description
of the field exploration program, exploration logs, and a legend of terms and symbols used on
the logs.

1.2.3 Task 3 — Laboratory Testing

Laboratory testing was performed on selected samples to evaluate the physical and engineering
characteristics of the subsurface soils. In-house laboratory testing consisted of in-situ moisture
content and dry density, grain-size distribution, shear strength, R-value, and Atterberg limits.
Preliminary corrosivity series (pH, minimum resistivity, and soluble sulfate and chloride) testing
was conducted by CERCO analytical of Concord California.

Analytical testing was performed on a discrete topsoil sample for analysis. The topsoil analysis
testing was performed by Waypoint Analytical of Anaheim, California to assess soil fertility, and
localized concentrations of various metals to provide recommendations for proposed mass
planting. All in-house and subcontracted laboratory test results are shown in Appendix B of this
report.

1.2.4 Task 4 — Double Ring Infiltrometer Testing

One double-ring infiltration test was performed in general conformance to ASTM D3385. The
test procedure consists of seating a 24-inch diameter outer ring and 12-inch diameter inner ring
into the undisturbed soil. Both rings are initially filled with water and then refilled at selected
time intervals, with the added volume of water noted. A field infiltration test develops a wetted
front emanating vertically and laterally from the test surface. In the double-ring test, the
infiltration from the outer ring is intended to provide the majority of water which spreads laterally
from the test surface. The recorded volume discharge from the inner ring is used to calculate
the infiltration rate.
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A Kleinfelder engineer was onsite on October 22, 2019 to perform the infiltration test at the
predetermined test location selected by the project landscape architect, shown in Figure 2.
Once the test area was selected, top-soil was scarified by hand and shovel prior to setting the
rings. Soil conditions within the upper two feet were noted by Kleinfelder prior to running the
test. The test was run for a total of 150 minutes as no infiltration was observed for an entire 30
minute interval. The observed short-term infiltration rate is detailed in Section 3.11 of this report

and documented in Appendix C.
1.2.5 Task 5 — Geotechnical Analyses and Report Preparation

This report summarizes the work performed, data acquired, and our findings, conclusions, and
geotechnical recommendations for the design and construction of the proposed Carr Seasonal
Wetland and Park. Our report includes the following items:

e Site vicinity map and exploration map showing the approximate boring/infiltration test
locations;

o Appendices which include boring logs and laboratory test results;
e Discussion of subsurface conditions, as encountered in our field exploration;

e Recommendations for foundation design (spread footings and pile foundations),
allowable bearing capacities, embedment depths, and resistance to lateral loads;

e Anticipated total and differential settlements;

o Slab-on-grade and flatwork support requirements;

o Discussion of liquefaction and settlement potential, and magnitudes;

o Discussion of slope stability;

e Recommendations for seismic design parameters in accordance with the 2019 CBC;

e Recommendations for site preparation, earthwork, temporary slope inclinations, fill

placement, and compaction specifications;
e Recommendations for surface and subsurface drainage;

e Recommendations for asphalt parking areas and driveways based on Traffic Indices
from the civil engineer and R-value testing;

o Results of our double ring infiltrometer tests for design of permeable pavement;
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« Preliminary evaluation of the corrosion potential of the on-site soils; and

e Discussion of construction considerations
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2 SITE AND SUBSURFACE CONDITIONS

2.1 SITE DESCRIPTION

The proposed site is located northeast of the intersection of Sherwood Drive and Sherwood
Place in Salinas, California. The 73-acre site is currently undeveloped agricultural land with
exception to localized areas of commercial and residential use on the Northwest corner. The
property is bounded to the southwest by the Salinas Education Center campus, agricultural land
to the east and south, and Sherwood Drive and residential developments to the north and west.
The site is relatively flat with minor grade changes running west to east. The only existing
structures on-site include the one-story residential and agricultural buildings located on the
northwest corner of the site. Existing conditions onsite are shown on Figure 2 and Proposed
construction is shown on Figure 3.

2.2 SUBSURFACE SOIL CONDITIONS

The existing surface throughout the property is disked agricultural fields with exception to cut
agricultural roads between each field. Subsurface conditions at the site generally consist of
aIIuViaI deposits. As observed, the alluvial deposits generally consisted of medium stiff to very
stiff lean to fat clays, with varying amounts of sand. Interbedded layers of dense to very dense
poorly graded sands with varying amounts of gravel were also observed. The alluvial deposits
were encountered to the maximum depth of our borings which was approximately 317z feet bgs.
Detailed descriptions of the deposits are provided in our boring logs presented in Appendix A.
Groundwater was not encountered in any of our on-site explorations.

Localized zones of perched water, increased soil moisture content and fluctuations of the
groundwater level, should be anticipated during and following the rainy season. Irrigation of
landscaped areas and agricultural land on or adjacent to the site can also cause a fluctuation of
local groundwater levels.

2.3 EXPANSIVE SOIL

Expansive soils are characterized by their ability to undergo significant volume changes (shrink
or swell) due to variations in moisture content. Changes in soil moisture content can result from
precipitation, landscape irrigation, utility leakage, roof drainage, perched groundwater, drought,
or other factors, and may result in unacceptable settlement or heave of structures or concrete
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slabs supported on grade. The surficial lean to fat clays have plasticity indexes between 15 and
77 which can exhibit medium to very high expansion potential. Recommendations for mitigating
expansive soils are provided in this report.

20201437.001A/SJO20R106330 Page 7 of 31 March 2, 2020
© 2020 Kleinfelder



s
KLEINFELDER

Bright People. Right Solutions.

3 CONCLUSIONS AND RECOMMENDATIONS

3.1 GENERAL

Based on the results of the field exploration, laboratory testing, and our engineering analyses
conducted during this investigation, it is our professional opinion that the proposed project is
geotechnically feasible provided the recommendations presented in this report are incorporated
into the project design and construction. The following opinions, conclusions, and
recommendations are based on the properties of the materials encountered in the borings, the
results of the laboratory-testing program, and our engineering analyses performed. Our
recommendations regarding the geotechnical aspects of the design and construction of the project

are presented in the following sections.

3.2 SEISMIC DESIGN CONSIDERATIONS

3.2.1 2019 CBC Seismic Design Parameters

For a 2019 California Building Code (CBC) based design, recommended seismic design
parameters are presented below in Table 1. The general seismic design parameters are
obtained based on ASCE 7-16 and the site class, site coordinates, and the risk category of the
building using the OSHPD web-based application (https://seismicmaps.org/).

Since the mapped S1 value is greater than 0.2g and the site is classified as Site Class D per
2019 CBC, a site-specific ground motion hazard analysis is required unless one or more
exceptions are taken by the structural engineering designer per Section 11.4.8 of ASCE 7-16.
We understand the project design team will take the exceptions approach for design, and
therefore a site-specific ground motion hazard analysis is not needed. As such, Kleinfelder is
providing general procedure seismic design parameters consistent with Chapter 11 of ASCE 7-
16, and the 2019 California Building Code as follows.

20201437.001A/SJO20R106330 Page 8 of 31 March 2, 2020
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Table 1 — Ground Motion Parameters Based on 2019 CBC

Parameter ‘ Value ASCE 7-16 Reference
Latitude 36.68815° -
Longitude -121.64351° -
Ss 1.835¢g Figure 22-1
S 0.639 g Figure 22-2
Site Class D Table 20.3-1
Fa 1.0 Table 11.4-1
Fv N/A See Section 11.4.8
PGA 0.733 g Figure 22-9
Sws 1.835¢g Equation 11.4-1
Swmi N/A See Section 11.4.8
Sbs 1.223 g Equation 11.4-3
Sb1 N/A See Section 11.4.8
Frca 1.100 Table 11.8-1
PGAwm 0.806 g Equation 11.8-1
Crs 0.978 Figure 22-18A
Cri1 0.942 Figure 22-19A
TL 12 seconds

O *Note: N/A = Not Applicable; Section 11.4.8 of ASCE 7-16 requires a site-specific ground motion hazard
analysis be performed for Site Class D sites with S greater than or equal to 0.2g unless exceptions are

taken. If exceptions are taken, then a F, value of 1.700 could be used only to calculate the Ts value.

3.2.2 Liquefaction and Seismic Settlement

The term liquefaction describes a phenomenon in which saturated, cohesionless or very low
plasticity soils temporarily lose shear strength (liquefy) due to increased pore water pressures
induced by strong, cyclic ground motions during an earthquake. Structures founded on or above
potentially liquefiable soils may experience bearing capacity failures due to the temporary loss
of foundation support, vertical settlements (both total and differential), and/or undergo lateral
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spreading. The factors known to influence liquefaction potential include age, soil type, relative
density, grain size, plasticity, confining pressure, depth to groundwater, and the intensity and
duration of the seismic ground shaking. Liquefaction is most prevalent in young loose to
medium dense, non-plastic coarse-grained soils. Because of the soil types encountered and
due to the lack of groundwater, the potential for liquefaction and seismically induced settlement

hazard at the site is considered low.
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3.3 SHALLOW FOUNDATIONS

3.3.1 General

Based on the results of our field exploration, laboratory testing, and geotechnical analyses, the
proposed gazebo, portable restroom structures, pedestrian bridges, and decks may be
supported on conventional shallow foundations (spread footings) founded on subgrade
prepared in accordance with section 3.5.2. Kleinfelder has assumed both building structures to
be lightly loaded, and maximum loading for bridge abutment foundations are on the order of
15 kips. Recommendations for the design and construction of shallow foundations are

presented below.

3.3.2 Spread Footings

Allowable Soil Bearing Pressure

Pedestrian Bridge and Deck Footings may be designed for a net allowable soil bearing pressure
of 2,500 pounds per square foot (psf) for dead plus sustained live loads. Footings for the
gazebo and portable restroom buildings may be designed for a net allowable soil bearing
pressure of 3,000 psf for dead plus sustained live loads.

Pedestrian Bridge footings should be embedded at 30 inches below the lowest adjacent exterior
grade, all other footings including the observation deck, gazebo, and portable restroom should
be embedded at least 24 inches. Footing dimensions and reinforcement should be designed by
the structural engineer; however, continuous and isolated spread footings should have minimum
widths of 18 and 24 inches, respectively. A one-third increase in the above bearing pressure
can be used for transient wind or seismic loads.

Estimated Settlement

We estimate total static settlement of foundations desighed and constructed in accordance with
the recommendations presented above to be less than % inch. Differential static settlement
between similarly loaded footings is estimated to be less than %z inch over 50 feet.
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Lateral Resistance

Lateral load resistance may be derived from passive resistance along the vertical sides of the
footings, friction acting at the base of the footing, or a combination of the two. An allowable
passive resistance of 250 psf per foot of depth may be used for design. Allowable passive
resistance values should not exceed 2,000 psf. An allowable coefficient of friction value of 0.30
between the base of the footings and the fill soils can be used for sliding resistance using the
dead load forces. Friction and passive resistance may be combined without reduction. We
recommend that the upper one foot be neglected in the passive resistance calculations if the
ground surface is not protected from erosion or disturbance by a slab, pavement or in a similar

manner.
3.4 DRILLED PIER FOUNDATIONS FOR LIGHT POLES

As an alternative to shallow foundation, the parking lot light poles may be founded on drilled pile
foundations. it should be noted that drilling of the pile shafts will require heavy-duty excavation
equipment to excavate through the alluvial soiis.

Axial Capacity

The downward loading compressive axial capacity of drilled piers may be estimated based on an
average allowable skin friction capacity of 200 pounds per square foot. The upper one foot of the
skin friction capacity should be ignored. The uplift capacity may be estimated as 70 percent of the
allowable compressive axial capacity. A one-third increase in the allowable capacities may be used
for transient loading conditions such as wind or seismic loads.

Settlement

Static settlement of the proposed parking lot light poles supported on drilled piles, as
recommended, is estimated to be less than % inch.

Lateral Resistance

The drilled pile foundations lateral resistance can be designed in general accordance with Section
1807.3 of the 2019 CBC. We recommend a lateral soil bearing pressure of 250 psf per foot of
depth below grade. The total lateral soil bearing pressure should not exceed 2,500 psf per pile.

20201437.001A/SJO20R 106330 Page 12 of 31 March 2, 2020
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Since single drilled piles will act as isolated pole foundations, the allowable lateral soil bearing
pressure may be increased by a factor of 2 for short-term lateral loads provided the structure will
not be adversely affected by %z inch of lateral movement at the ground surface.

3.5 EARTHWORK

3.5.1 General

Site preparation and earthwork operations should be performed in accordance with applicable
codes, safety regulations and other local, state or federal specifications, and the
recommendations included in this report. References to maximum dry unit weights are
established in accordance with the latest version of ASTM Standard Test Method D1557
(modified Proctor). The earthwork operations should be observed and tested for relative
compaction by a representative of Kleinfelder.

3.5.2 Site Preparation

Pavement, planters, abandoned utilities, foundations, and other existing improvements within
the proposed improvement areas should be removed and the excavation(s) backfilled with
structural fill. Debris produced by demolition operations, including wood, steel, piping, plastics,
etc., should be separated and disposed of off-site. Existing utility pipelines or conduits that
extend beyond the limits of the proposed construction and are to be abandoned in place should
be plugged with non-shrinking cement grout to prevent migration of soil and/or water.
Demolition, disposal and grading operations should be observed and tested by a representative
of the geotechnical engineer. Areas to receive fill should be stripped of all dry, loose or soft
earth materials and undocumented fill materials to the satisfaction of the geotechnical engineer.

Based on preliminary grading plans and site topography, the site is generally flat sloping from
west to east toward the Gabilan Creek. Maximum cuts will occur within the proposed seasonal
wetland on the east side of the property will be approximately 6 to 15 feet deep while maximum
fills on the western end of the property will be approximately 2 to 4 feet within the new park
areas. Also located in the park is the vista point berm which is planned for about 7 to 8 feet of
fill. A final grading plan has not been completed, but we understand that earthwork construction
for the project will result in excess cut material that will require export off-site. Where import soil
is required, import fill characteristics should adhere to section 3.5.4 of this report.
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e Spread Footings: Based off field explorations we anticipate all onsite foundation

excavations to bear on either predominately clayey or predominately sandy soil. If the
soil is predominately sand, the footing can be dug to design depth, scarified, and
recompacted. However, if a predominately clay soil is encountered, we anticipate this
soil is highly expansive. We recommend the over-excavation of this clay at a minimum
depth of one foot below the footing base and replace with non-expansive structural fill.
Non-expansive structural fill should adhere to the requirements specified in Table 3 of
Section 3.5.4.

e Structural Fill Sections: We recommend areas receiving structural fill, including subgrade

for building pads should be overexcavated and recompacted or replaced with non-
expansive structural fill. Where expansive clays are encountered within building
footprints, soil should be over-excavated at least one foot below foundation and slab
depths. Depending on the observed condition of the existing soils, deeper
overexcavation of the clay may be required in some areas. The overexcavation should
extend horizontally at least 5 feet beyond the limits of building pads. However, for
building pads with planted landscaped areas planned surrounding the perimeter of the
structures, we recommend soils be properly prepared as described above at least 2 feet
(lateral overbuild) beyond the limits of the building wall lines as well as a 1:1
(horizontal:vertical) plane extending downward from the top of the overbuild subgrade to
a depth of 5 feet. Above this 1:1 line, the landscape architect's requirement for
compaction should be met provided there are no buried utility lines or other structures

adjacent to the building.

Where onsite sandy soils are encountered within the footing and building footprints,
scarification and recompaction are acceptable, so no overexcavation will be necessary

for sandy subgrade soil conditions.

Excavations within a 1:1 (horizontal:vertical) plane extending downward from a
horizontal distance of 2 feet beyond the bottom outer edge of existing improvements
should not be attempted without bracing and/or underpinning. All applicable excavation
safety requirements and regulations, including OSHA requirements, should be met.

o At Grade Sidewalks, Exterior Slabs on Grade, Asphalt Pavement, and Pathway Trails:
After the areas have been stripped of topsoil and soft earth materials and debris, we
recommend that the exposed subgrades be proof-rolled with heavy construction
equipment (e.g. loader or smooth-drum roller) to disclose areas of soft and yielding
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material. Where soft and yielding material is observed, it should be overexcavated a
minimum of 2 feet and replaced with non-expansive fill. The proof-rolling and subgrade
preparation should extend beyond the proposed improvements a horizontal distance of
at least 5 feet.

For areas of exterior concrete slabs on grade and sidewalks where expansive clay
subgrade soils are exposed during grading, subgrade preparation should follow the
same recommendations as presented above (the bulleted item for Structural Fill
sections). Furthermore, exterior concrete flatwork subjected to more than occasional
light vehicle traffic should be designed as rigid pavements. Rigid pavement design
recommendations are provided in Section 3.10.

If expansive clay subgrade soils are exposed during construction for the areas of asphalt
pavements and pathway trails, overexcavation and replacement with non-expansive fill
is not expected to be necessary.

Based on past experience, it is common to encounter wet, unstable soils upon removal of
existing site pavements or flatwork as a result of subsurface moisture becoming trapped
beneath relatively impervious asphalt concrete or Portland cement concrete surfaces over time.
Perched groundwater or saturated near surface conditions are also common in clayey soils
following winter or heavy rains. The contractor should anticipate that pumping or saturated
subgrade conditions may be encountered during site grading activities, and the subgrade may
need to be stabilized. Recommendations for stabilization are provided in Section 3.5.8.

3.5.3 Foundation Excavations

Following excavation fo the foundation subgrade elevations, the exposed subgrade should be
observed by a representative of the geotechnical engineer to evaluate the presence of
satisfactory materials at design elevations. If unsatisfactory material, such as soft or disturbed
soil, debris or otherwise unsuitable soil is present at the base of footing excavations, it should
be overexcavated and replaced with structural concrete, 2-sack sand-cement slurry, or
structural fill to the depth determined by the geotechnical engineer.

3.56.4 Structural Fill Material and Compaction Criteria

Where encountered, the on-site sandy soils, minus any debris, organic matter, or other
deleterious materials, may be used in the site structural fills. Rock or other soil fragments
greater than 3 inches in size should not be used in the fills. Based on our field exploration and
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laboratory testing, near surface clays can exhibit high expansion potential and are not
recommended for use in onsite structural fills. However, sandy granular material was
encountered in B-1 and B-5 at depths between five and ten feet bgs. This material may be
suitable for reuse as engineered fill pending further testing and observation during construction.

Due to compaction difficulties, we do not recommend compacting the onsite clayey soils to
attempt to achieve at least 95 percent of the maximum dry unit weight (ASTM D1557). Onsite
clayey soils for structural areas and utility trenches should be compacted to between 88 and 92
percent of the soil's maximum dry unit weight at 2 to 5% over optimum moisture content. For
subgrade for pavement sections, onsite clayey soils should be compacted to between 90 and 93
percent compaction at 2 to 5% over optimum moisture. We recommend granular (sandy) fill
soils, aggregate base and imported material should be compacted to at least 95 percent of the

maximum dry unit weight.

Fill should be placed in loose horizontal lifts not more than 8 inches thick (loose measurement).
The moisture content of the clayey fill is considered very important, and therefore, both relative
compaction and moisture content should be used to evaluate compaction acceptance. If both
criteria are not within the specified tolerances, the fill should not be accepted, and the contractor
should rework the material until the fill is placed within the specified tolerances. Processing may
require ripping the material, disking to break up clumps, and blending to attain uniform moisture
contents necessary for compaction. Utility trench backfill should be mechanically compacted.
Flooding should not be permitted. Table 2 present structural fill placement and compaction

criteria.

Table 2 - Structural Fill Placement and Compaction Criteria

; g Material Relative Compaction’ Moisture Content
Fill Location/Use
Type (ASTM D1557) Range
Aggregate Base for
Aggregate : .
Pavements and 5 At least 95 percent -2 to +2% of optimum
ase
Concrete Slabs
On-site Soils Between 88 and 92 percent +2 to +5% of optimum
Structural Areas and )
- . or Imported for clayey soils
Utility Trench Backfill .
Material
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At least 95 percent for sandy -2 to +2% of optimum
soils
Between 90 and 93 percent .
_ ) ) +2 to +5% of optimum
On-site Soils for clayey soils
Subgrade for
or Imported
Pavements )
Material At least 95 percent for sandy )
_ -2 to +2% of optimum
soils
Onsite soils
Landscape Areas or imported At least 90 percent At least optimum
Material

Import materials, if required, should adhere to the requirements provided in Table 3 below for
non-expansive fill. Imported fill should be non-corrosive, and be documented to be free of
hazardous materials, including petroleum or petroleum byproducts, chemicals and harmful

minerals. Kleinfelder should evaluate the proposed

imported materials prior to their

transportation and use on site. Table 3 also applies to onsite soils that are desired to be used as

non-expansive backfill for over-excavated structural fill sections.

Table 3 — Non-Expansive Fill Requirements for Import and Onsite Soils

Fill Requirement Test Procedures
. ASTM' Caltrans?
Sieve Size Percent Passing
3 inch 100 D422 202
%-inch 70-100 D422 202
No. 200 15-70 D422 202
Plasticity
Liquid Limit Plasticity Index
<30 <12 D4318 204
Organic Content
No visible organics - -
Expansion Potential -
20 or less D4829 -—-
Soluble Sulfates
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Less than 2,000 ppm - 417
Soluble Chloride ‘
Less than 300 ppm - 422
Resistivity
Greater than 2,000 ohm-cm - 643
"American Society for Testing and Materials Standards (latest edlition)
2State of California, Department of Transportation, Standard Test Methods (latest edition)

3.5.5 Excavation Characteristics

Borings drilled for our field exploration were advanced using hollow-stem-auger drilling
equipment. Excavation effort was moderate within the alluvial soils. It is anticipated that
conventional heavy-duty earthmoving equipment maintained in good condition should be
capable of excavating the soil. During seasonal rains, handling of saturated soils may pose
problems with equipment access and cleanup, and we suggest the materials be allowed to dry

out, if possible, prior to excavation.
3.5.6 Temporary Excavations

All excavations must comply with applicable local, state, and federal safety regulations,
including OSHA requirements. The responsibility for excavation safety and stability of temporary
construction slopes lies solely with the contractor. We are providing this information below solely
as a service to our client. Under no circumstances should this information provided be
interpreted to mean that Kleinfelder is assuming responsibility for final engineering of
excavations or shoring, construction site safety, or the contractors’ activities; such responsibility
is not being implied and should not be inferred.

Shoring and/or underpinning of existing improvements to remain may be required to perform the
demolition and overexcavation. Excavations within a 1:1 plane extending downward from a
horizontal distance of 2 feet beyond the bottom outer edge of existing improvements should not
be attempted without bracing and/or underpinning the improvements. The geotechnical
engineer or their field representative should observe the excavations so that modifications can
be made to the excavations, as necessary, based on variations in the encountered soil
conditions. All applicable excavation safety requirements and regulations, including OSHA

requirements, should be met.
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Where sloped excavations are used, barricades should be placed at the crest of the slopes so
that vehicles and storage loads do not encroach within a distance equal to the depth of the
excavation. Greater setback may be necessary when considering heavy vehicles, such as
concrete trucks and cranes. Kleinfelder should be advised in advance of such heavy vehicle
loadings so that specific setback requirements can be established. If temporary construction
slopes are to be maintained during the rainy season, berms are recommended along the tops of
the slopes to reduce runoff that may enter the excavation and erode the slope faces.

Stockpiled (excavated) materials should be placed no closer to the edge of an excavation than a
distance equal to the depth of the excavation, but no closer than 4 feet. All trench excavations
should be made in accordance with OSHA requirements.

3.5.7 Trench Backfill

Pipe zone backfill (i.e. material beneath and in the immediate vicinity of the pipe) should consist
of imported sandy soil less than %-inch in maximum dimension. Trench zone backfill
(i.e., material placed between the pipe zone backfill and finished subgrade) may consist of
onsite soils or imported fill meeting the requirements outlined in Table 3.

If imported material is used for trench zone backfill, we recommend it consist of silty sand. In
general, gravel should not be used for trench zone backfill due to the potential for soil migration
into the relatively large void spaces present in this type of material and water seepage along
trenches backfilled with coarse-grained sand and/or gravel.

Recommendations provided above for pipe zone backfill are minimum requirements only. More
stringent material specifications may be required to fulfill local building requirements and/or
bedding requirements for specific types of pipes. We recommend the project civil engineer
develop these material specifications based on planned pipe types, bedding conditions, and
other factors beyond the scope of this study.

Trench backfill should be placed and compacted in accordance with recommendations provided
for structural fill in Section 3.5.4. Mechanical compaction is recommended; ponding or jetting
should not be allowed, especially in areas supporting structural loads or beneath concrete slabs
supported on grade, pavements, or other improvements.
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3.5.8 Unstable Subgrade Conditions

It is common to encounter wet, unstable soils upon removal of site pavements or flatwork as a
result of subsurface moisture becoming trapped beneath relatively impervious asphalt concrete
or Portland cement concrete surfaces. Additionally, depending on time of year and weather
conditions we anticipate that near surface soils may become saturated. Pumping subgrade
conditions may be encountered during site grading activities, and the subgrade may need to be
stabilized with geotextiles and crushed rock. Additionally, should grading be performed during or
following periods of rainfall, the moisture content of the near-surface soils will also be
significantly above the optimum moisture content. These conditions could seriously impede
grading by causing an unstable subgrade condition. Typical remedial measures include the

following:

e Drying: Drying unstable subgrade involves disking or ripping wet subgrade to a depth of
approximately 18 to 24 inches and allowing the exposed soil to dry. Multiple passes of
the equipment (likely on a daily basis) will be needed because as the surface of the soil
dries, a crust forms that reduces further evaporation. Frequent disking will help prevent
the formation of a crust and will promote drying. This process could take several days to
several weeks depending on the depth of ripping, the number of passes, and the

weather.

e Removal and Replacement with Crushed Rock and Geotextile Fabric: Unstable
subgrade could be over-excavated 12 to 24 inches below existing grade and replaced
with %- or 1-inch crushed rock underlain by geotextile fabric. The geotextile fabric should
consist of a woven geotextile, such as Mirafi HP series or equivalent. The final depth of

removal will depend upon the conditions observed in the field once
over-excavation begins. The geotextile fabric should be placed in accordance with the

manufacturer’'s recommendations.

e Soil Treatment: Unstable subgrade could be stabilized by mixing the upper 12 to

18 inches of the subgrade with lime. For estimating purposes, an application rate of 3 to
5 percent high calcium quick lime may be used. Final application rates should be
determined in the field at the time of construction in consultation with the geotechnical
engineer. Chemical treatment should be performed by a specialty contractor
experienced in this work. Since soil treatment uses the on-site soil, the expense of

importing material can be avoided.
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3.6 SLABS-ON-GRADE

Concrete slab-on-grade floors are appropriate for the restroom building provided the subgrade
is prepared in accordance with Section 3.5.2. A modulus of subgrade reaction of 100 pounds
per cubic inch (pci) may be used for design of slabs supported on 6 inches of aggregate base
material over compacted structural fill. Please note that crushed aggregate base may utilize
recycled materials, subject to approval from the project owner.

Floor slab control joints should be used to reduce damage due to shrinkage cracking. Control
joint spacing is a function of slab thickness, aggregate size, slump and curing conditions. The
requirements for concrete slab thickness, joint spacing, and reinforcement should be
established by the designer, based on experience, recognized design guidelines and the
intended slab use. Placement and curing conditions will have a strong impact on the final
concrete slab integrity.

3.7 EXTERIOR FLATWORK

Exterior flatwork applies to the proposed sidewalks, concrete skate park, and basketball courts.
Prior to constructing exterior concrete slabs supported-on-grade, surficial soils should be
prepared as recommended above in Section 3.5.2 of this report. Exterior concrete slabs for
pedestrian traffic or landscape should be at least four inches in thickness. Re-scarification and
recompaction may not be required if exterior slabs are to be placed directly on compacted
aggregate base sections overlying undisturbed structural fill, or native soil compacted during site
preparation. Where flatwork will support vehicular traffic, we recommend that the flatwork be
designed as a pavement.

Once the slab subgrade soil has been moisture conditioned and compacted, the soil should not
be allowed to dry prior to concrete placement. If the subgrade soil is allowed to dry, the moisture
content of the soil should be restored by sprinkling or wetting prior to placement of concrete.
Kleinfelder should check the moisture content of the subgrade soil prior to construction of the

slabs.

Proper moisture conditioning and compaction of subgrade soils is important. Even with proper
site preparation, we anticipate that over time there will be some soil moisture change on the
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subgrade soil supporting the concrete flatwork. For example, exterior flatwork will be subjected
to edge effects (shrink-swell) due to the drying out or wetting of subgrade soils where adjacent
to landscaped or vacant areas.

To help reduce edge effects in potentially expansive soil, Kleinfelder suggests the use of
thickened edges on slabs to control water infiltration directly below. Control joints should be also
used to reduce the potential for flatwork panel cracks as a result of minor soil shrink-swell.
Steel reinforcement will aid in keeping the control joints and other cracks closed.

3.8 SLOPE STABILITY

As indicated on the provided site grading plans, slopes of 4:1 (horizontal to vertical) or flatter are
anticipated for the proposed seasonal wetland and new park. The anticipated soil types onsite
indicate that a 4:1 slope will be sufficiently stable for design purposes. If the inclination of these
slopes are changed at all during the design phase of this project, Kleinfelder will require re-

evaluation of all slope conditions.
3.9 SITE DRAINAGE

Foundation and slab performance depend greatly on proper irrigation and how well runoff water
drains from the site. This drainage should be maintained both during construction and over the
entire life of the project. The ground surface around structures located within the park should be
graded such that water drains rapidly away from structures without ponding.

We recommend that landscape planters either not be located immediately adjacent to buildings
and pavement areas or be isolated and properly drained to area drains such that cycles of wetting
and drying do not impact pavements, flatwork, and other structures. Drought resistant plants and
minimum watering are recommended for planters, if used. No planters should be installed
immediately adjacent to structures unless they are water-proofed and have a drainpipe connected
to an area drain outlet. Planters should be built such that water exiting from them will not seep into

the foundation areas or beneath slabs and pavement.

Roof water should be directed to fall on hardscape areas sloping to an area drain, or roof gutters
and downspouts should be installed and routed to area drains. Roof downspouts and their
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associated drains should be isolated from other subdrain systems, where used, to avoid flooding.
In any event, maintenance personnel should be instructed to keep areas uniformly moist
throughout the life of the project (e.g. limit or eliminate cycles of wetting and drying) as cycles of
wetting and drying will cause distress in surrounding improvements. Should excessive irrigation,
waterline breaks, or unusually high rainfall occur, saturated zones and “perched” groundwater
may develop. Consequently, the site should be graded so that water drains away readily without
saturating the foundation or landscaped areas. Potential sources of water such as water pipes,
drains, and the like should be frequently examined for signs of leakage or damage. Any such
leakage or damage should be promptly repaired. Wet utilities should also be designed to be
watertight and should be inspected and repaired as needed.

3.10 PAVEMENT SECTIONS

Asphalt concrete pavement sections presented in the table below are based on the
laboratory-obtained R-value and current Caltrans design procedures. Traffic indices of 5.0, 6.0,
and 7.0 were assumed for the design of onsite parking lots and driveways. The traffic indices
assumed above should be reviewed by the project Owner, Architect, and/or Civil Engineer to
evaluate their suitability for this project. Changes in the ftraffic indices will affect the
corresponding pavement section. Table 4 presents recommended Hot Mix Asphalt (HMA)
pavement sections.

Table 4 - Asphalt Concrete Pavement Sections
(Design R-Value of 5)

TRAFFIC ASPHALT CONCRETE * | AGGREGATE BASE
TRAFTIC USE INDEX, TI (INCHES) (INCHES)
Parking Lot Pavement 5.0 3.0 10.0
Parking Lot Pavement 6.0 4.0 1156
Park Entrance Driveway 7.0 5.0 13.5

*rounded to the nearest Yz inch

An asphalt performance grade (PG) binder of 52-10 should be used for the project. Air
temperature data nearest the project site was used with the MERRA Climate Data option and
the PG binder was selected using the FHWA program LTTPBind Online web-based tool based
on the AASHTO M323-13 standard with a target rut depth of % inch. The high-end and low-end
temperature rating was selected to provide a reliability of at least 98 and 90 percent,
respectively.
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Rigid pavements are constructed of Portland cement concrete (PCC) over compacted
aggregate base, and are anticipated for exterior flatwork slabs that will be subject to vehicle
loading. PCC pavement sections should include an underlying aggregate base (AB) layer at
least 6 inches thick. Table 5 presents recommended rigid PCC pavement sections.

Table 56 — Recommended PCC Rigid Pavement Sections

Traffic Index PCC (inches) AB (inches)
B 7.5 6.0
6 8.0 6.0

Pavement sections provided above are contingent on the following recommendations being

implemented during construction.

e All pavement subgrades should be prepared as recommended in sections 3.5.2 and
3.5.4 of this report. Recommended soil moisture contents may be established by
scarifying moisture conditioning and compacting the subgrade immediately prior to

placement of aggregate base.

e Subgrade soils should be in a stable, non-pumping condition at the time aggregate base

materials are placed and compacted.

e Aggregate base materials should be compacted to at least 95 percent relative

compaction.

e Adequate drainage (both surface and subsurface) should be provided such that the
subgrade soils and aggregate base materials are not allowed to become wet.

e Aggregate base materials should meet current Caltrans specifications for Class 2

aggregate base.

e Asphalt paving materials and placement methods should meet current Caltrans

specifications for asphalt concrete.
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e All concrete curbs separating pavement and landscaped areas should extend at least 3
inches into the subgrade and below the bottom of adjacent, aggregate base materials.

3.11 SOIL CORROSION

A preliminary evaluation of the corrosion potential of the on-site soils to steel and buried
concrete was completed. Outside laboratory testing was performed at CERCO Analytical on an
individual soil sample to evaluate pH, minimum resistivity, chloride and soluble sulfate content.
Results are presented in Table 6.

Table 6 - Corrosion Test Results

A SOLUBLE SOLUBLE
DEPTH SULFATE | CHLORIDE
BORING (FT) R(%sl_',ﬁnT_g’l:nT)Y RH CONTENT CONTENT
(PPM) (PPM)
B-6 3.4 330 7.8 70 230

These tests are only an indicator of soil corrosivity for the samples tested. Other soils found on
site may be more, less, or of a similar corrosive nature. Imported fill materials should be tested
to confirm that their corrosion potential is not more severe than those noted.

Resistivity values below 1,000 ohm-cm are considered to be extremely corrosive to buried
ferrous metals (NACE, 2006). The concentrations of soluble sulfates indicate that the
subsurface soils represent a Class S0 exposure to sulfate attack on concrete in contact with the
soil based on ACI 318-14 Table 19.3.1.1 (ACI, 2014). Therefore, in accordance with ACI
Building Code 318-14, no special provisions for selection of cement type are required.

Kleinfelder's scope of services does not include corrosion engineering and, therefore, a detailed
analysis of the corrosion test results is not included.

3.12 INFILTRATION TESTING

Due to the potential use of possible permeable pathways for this project, Kleinfelder was asked
to evaluate the site soil infiltration. We performed one double ring infiltrometer test, in general
conformance with ASTM D3385 within the area just east of the new park location as shown on
Figure 3. Table 7 below provides a summary of the infiltration test results and the full results of
the test are shown in Appendix C.
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: . . . Short-Term Infiltration Rate
Test Location Visual Classlflcatlon (inches per hour)
INF-1 Fat Clay 0.23

Based on our field observations and testing results, water infiltration within the upper 5 feet of
soil is expected to be very low. If permeable pavement is employed for new walkways, we
recommend pavement have properly designed drainage by a licensed Civil Engineer to divert
water away from structural members including building foundations and slabs on grade. The
subgrade below the permeable pavements will also be subject to expansion due to the high

volume of water inundation due to this observed low infiltration rate.
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4 ADDITIONAL SERVICES

4.1 PLANS AND SPECIFICATIONS REVIEW

We recommend that Kleinfelder perform a general review of the project plans and specifications
before they are finalized to verify that our geotechnical recommendations have been properly
interpreted and implemented during design. If we are not accorded the privilege of performing
this review, we can assume no responsibility for misinterpretation of our recommendations.

4.2 CONSTRUCTION OBSERVATION AND TESTING

The construction process is an integral design component with respect to the geotechnical
aspects of a project. Because geotechnical engineering is an inexact science due to the
variability of natural processes, and because we sample only a limited portion of the soils
affecting the performance of the proposed structure, unanticipated or changed conditions can
be encountered during grading. Proper geotechnical observation and testing during construction
are imperative to allow the geotechnical engineer the opportunity to verify assumptions made
during the design process. Therefore, we recommend that Kleinfelder be retained during the
construction of the proposed improvements to observe compliance with the design concepts
and geotechnical recommendations, and to allow design changes in the event that subsurface
conditions or methods of construction differ from those assumed while completing this study.

Our services are typically needed at the following stages of grading.

e During grading;

e After the overexcavation, but prior to scarification;
e During utility trench backfill;

e During site paving; and

e After excavation for foundations.
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5 LIMITATIONS

This geotechnical study has been prepared for the exclusive use of BFS Landscape
Architecture and their agents for specific application to the proposed Carr Seasonal Wetland
and Park facility located at 622 Sherwood Drive in Salinas, California. The findings, conclusions
and recommendations presented in this report were prepared in accordance with generally
accepted geotechnical engineering practice. No other warranty, express or implied, is made.

The scope of services was limited to a background data review and the field exploration described
in Section 1.2. It should be recognized that definition and evaluation of subsurface conditions are
difficult. Judgments leading to conclusions and recommendations are generally made with
incomplete knowledge of the subsurface conditions present due to the limitations of data from field
studies. The conclusions of this assessment are based on our field exploration and laboratory

testing programs, and engineering analyses.

Kleinfelder offers various levels of investigative and engineering services to suit the varying needs
of different clients. Although risk can never be eliminated, more detailed and extensive studies yield
more information, which may help understand and manage the level of risk. Since detailed study
and analysis involves greater expense, our clients participate in determining levels of service,
which provide information for their purposes at acceptable levels of risk. The client and key
members of the design team should discuss the issues covered in this report with Kleinfelder, so
that the issues are understood and applied in a manner consistent with the owner's budget,
tolerance of risk and expectations for future performance and maintenance.

Recommendations contained in this report are based on our field observations and subsurface
explorations, limited laboratory tests, and our present knowledge of the proposed construction. It is
possible that soil or groundwater conditions could vary between or beyond the points explored. If
soil or groundwater conditions are encountered during construction that differ from those described
herein, the client is responsible for ensuring that Kleinfelder is notified immediately so that we may
reevaluate the recommendations of this report. If the scope of the proposed construction, including
the estimated Traffic Index or locations of the improvements, changes from that described in this
report, the conclusions and recommendations contained in this report are not considered valid until
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the changes are reviewed, and the conclusions of this report are modified or approved in writing,
by Kleinfelder.

The scope of services for this subsurface exploration and geotechnical report did not include
environmental assessments or evaluations regarding the presence or absence of wetlands or
hazardous substances in the soil, surface water, or groundwater at this site.

Kleinfelder cannot be responsible for interpretation by others of this report or the conditions
encountered in the field. Kleinfelder must be retained so that all geotechnical aspects of
construction will be monitored on a full-time basis by a representative from Kleinfelder, including
site preparation, preparation of foundations, and placement of structural fill and trench backfill.
These services provide Kleinfelder the opportunity to observe the actual soil and groundwater
conditions encountered during construction and to evaluate the applicabilty of the
recommendations presented in this report to the site conditions. If Kleinfelder is not retained to
provide these services, we will cease o be the engineer of record for this project and will assume
no responsibility for any potential claim during or after construction on this project. If changed site
conditions affect the recommendations presented herein, Kleinfelder must also be retained to
perform a supplemental evaluation and fo issue a revision to our original report.

This report, and any future addenda or reports regarding this site, may be made available to
bidders to supply them with only the data contained in the report regarding subsurface conditions
and laboratory test results at the point and time noted. Bidders may not rely on interpretations,
opinion, recommendations, or conclusions contained in the report. Because of the limited nature of
any subsurface study, the contractor may encounter conditions during construction which differ
from those presented in this report. In such event, the contractor should promptly notify the owner
so that Kleinfelder's geotechnical engineer can be contacted to confirm those conditions. We
recommend the contractor describe the nature and extent of the differing conditions in writing and
that the construction contract include provisions for dealing with differing conditions. Contingency
funds should be reserved for potential problems during earthwork and foundation construction.

This report may be used only by the client and only for the purposes stated, within a reasonable
time from its issuance, but in no event later than one year from the date of the report. Land use,
site conditions (both on site and off site) or other factors may change over time, and additional work
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may be required with the passage of time. Any party, other than the client who wishes to use this
report shall notify Kleinfelder of such intended use. Based on the intended use of this report and
the nature of the new project, Kleinfelder may require that additional work be performed and that
an updated report be issued. Non-compliance with any of these requirements by the client or
anyone else will release Kleinfelder from any liability resulting from the use of this report by any
unauthorized party and the client agrees to defend, indemnify, and hold harmless Kleinfelder from
any claims or liability associated with such unauthorized use or non-compliance.
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APPENDIX A
Field Explorations

(e
KLEINFELDER

Bright People. Right Solutions.

LIST OF ATTACHMENTS

The following figures are attached and complete this appendix.

Figure A-1 Graphics Key
Figure A-2 Soil Description Key

Figures A-3—-A13  Boring Logs
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§ SANPLE/SAMPLER TYPE GRAPHICS UNIFIED SOlL. CLASSIFICATION SYSTEM (ASTM D 2487)
o} —
o IN/ ’ WELL-GRADED GRAVELS,
5 M BULK SAMPLE CLEAN [Cuzdand (o @Y Gw | GRAVEL-SAND MIXTURES WITH
< 7 | GRAVEL 12Cex3 P.‘ LITTLE OR NO FINES
a CALIFORNIA SAMPLER WITH
g (3n. (76.2 mm.) outer diameter) B | <s% Cuch and 2\& POORLY GRADED GRAVELS,
g STANDARD PENETRATION SPLIT SPOON SAMPLER % FINES | = cca3 A GpP S?’TAXIEI(_)_FS{?\]N&)FINEEUR S WITI
@ (21in. (50.8 mm.) outer diameter and 1-3/8 in. (34.9 mm.) inner £ o
g |EEE diameler) g g WELL-GRADED GRAVELS,
8 & > GW-GM | GRAVEL-SAND MIXTURES WITH
= | GROUND WATER GRAPHICS Tg Cu>4 and P. LITTLE FINES
81 Y WATER LEVEL (level where first observed) :_3 12Ccs3 p. i WELL-GRADED GRAVELS,
. . = | GRAVELS - - E
5 ¥  WATER LEVEL (level after exploration completion) g WITH |. GW-cC S%Xéﬂéf:y%xééTUR § WITH
n ; 0
¥ WATER LEVEL (additional levels after exploration) E ST P {: P POORLY GRADED GRAVELS,
-~ 8 FINES bl GP-GM | GRAVEL-SAND MIXTURES WITH
N4 OBSERVED SEEPAGE ol cust et ol e FiNes
81 g !
NOTES o1s or HGe>3 P POORLY GRADED GRAVELS,
e The report and graphics key are an integral part of these logs. All Q = )° / GP-.GC | GRAVEL-SAND MIXTURES WITH.
data and interpretations in this log are subject to the explanations and ﬁ = O] LITTLE CLAY FINES
limitations stated in the report, £ = A%
c ! & Nd (S .
e Lines separating strata on the logs represent approximate g2le )‘ [-J GM a‘l%\{)ggg\VELS, GRAVEL-SILT-SAND
boundaries only, Actual transitions may be gradual or differ from 5 § ‘bf D)
those shown, o | = |GRAVELS B 2)
)
. . - . = | A4 | WITH> CLAYEY GRAVELS
© No warranly is provided as to the continuity of soil or rock 0 GC ) Y
conditions between individual sample locations. B % F‘:I%I?S A GRAVEL-SAND-CLAY MIXTURES
o 8 1
® Logs represe.ntgeneral soil orrock conditions observed at the %O \ CLAYEY GRAVELS
point of exploration on the date indicated. g GC-GM GRAVEL-SAND-CLAY-SILT MIXTURES
e [n general, Unified Soil Classification System designations =
presented on the logs were based on visual classification in the field £
and were modified where appropriate based on gradation and index g CLEAN |cuz6and SW WELL-GRADED SANDS, SAND-GRAVEL
property testing. % SANDS {15Ccs<3 MIXTURES WITH LITTLE OR NO FINES
e Fine grained soils that plot within the hatched area on the s | e| WIH
Plasticity Chart, and coarse grained soils with between 5% and 12% 2 ‘3 <5% Cu<6 and/ POORLY GRADED S/l\JNDS,
passing the No. 200 sieve require dual USCS symbols, ie., GW-GM, @ i FINES o HCe>3 SP SAND-GRAVEL MIXTURES WITH
GP-GM, GW-GC, GP-GC, GC-GM, SW-SM, SP-SM, SW-SC, SP-SC, 3 Y LITTLE OR NO FINES
SC-SM. nis
o - DS, -
o |f sampler is not able to be driven at least 6 inches then 50/X [ SW-SM WELL-GRADED SANDS, SAND-GRAVEL
g " : ) z | & MIXTURES WITH LITTLE FINES
indicates number of blows required to drive the identified sampler X = - Cuz6 and
z inches with a 140 pound hammer falling 30 inches. g % 1=Ces3
e =3 WELL-GRADED SANDS, SAND-GRAVEL
g ABBREVIATIONS w | 5 | SANDS SW-S§C ]
S | WO - Weight of Hammer 2|2 | wim MIXTURES WITH LITTLE CLAY FINES
o WOR -Weight of Rod (<) & 5‘1/022/-O POORLY GRADED SANDS,
{] {
& o § FINES SP-SM | SAND-GRAVEL MIXTURES WITH
S5 ‘9 Cu<6 and/ LITTLE FINES
iT @
w8 g or $Ce>3 POORLY GRADED SANDS,
Pz S SP-SC | SAND-GRAVEL MIXTURES WITH
65 o LITTLE CLAY FINES
oy 1)
g = sm | SILTY SANDS, SAND-GRAVEL-SILT
0 e MIXTURES
£ 5
& T | SANDS
= 0 | WITH> sc CLAYEY SANDS, SAND-GRAVEL-CLAY
<@ 21 1% MIXTURES
<= Z | FiNES
88 5 ;
B 5-1 % | sc-sm CLAYEY SANDS, SAND-SILT-CLAY
s Zil - MIXTURES
a O A
a -l
e ” l ML | !NORGANIC SILTS AND VERY FINE SANDS, SILTY OR
% j KL} CLAYEY FINE SANDS, SILTS WITH SLIGHT PLASTICITY
o i / CL INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY, GRAVELLY
2 3% - SILTS AND CLAYS /A CLAYS, SANDY CLAYS, SILTY CLAYS, LEAN CLAYS
Z3 NGc? (Liquid Limit P2 CL-ML | INORGANIC CLAYSSILTS OF LOW PLASTICITY, GRAVELLY
59 aE 22| lessthan50) ! CLAYS, SANDY CLAYS, SILTY CLAYS, LEAN CLAYS
LR [ ] ORGANIC SILTS & ORGANIC SILTY CLAYS
S £088 ——] OL |oFiowPLasTICITY
o 2 gE™ MH | INORGANIC SILTS, MICACEOUS OR
> OFag DIATOMACEOUS FINE SAND OR SILT
8 Lo T |SITSAND CLAYS CH__|INORGANIC CLAYS OF HIGH PLASTICITY,
- Ty 5(0 ]gr grearlrgr) ’ FAT CLAYS
Z ~ v OH ORGANIC CLAYS & ORGANIC SILTS OF
9, A MEDIUM-TO-HIGH PLASTICITY
2
<
g2 .
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N
g GRAIN SIZE
Q
8 DESCRIPTION SIEVE SIZE GRAIN SIZE APPROXIMATE SIZE
é Boulders >12in. {304.8 mm.) >12in. (304.8 mm.} Larger than basketball-sized
=
‘g Cobbles 3-12in. (76.2 - 304.8 mm.) 3-12in. (76.2 - 304.8 mm.) Fist-sized to basketball-sized
3 coarse 3/4 -3in. (19 - 76.2 mm.) 3/4-31n. (19-76.2 mm.) Thumb-sized to fist-sized
o Gravel
§ fine #4 - 3/4in. (#4 - 19 mm.) 0.19-0.751n. (4.8 - 19 mm.) Pea-sized to thumb-sized
§ coarse #10-#4 0.079-0.19in. (2 - 4.9 mm.) Rock salt-sized to pea-sized
8 Sand | medium #40 -#10 0.017 - 0.079 in. (0.43 - 2 mm.) Sugar-sized to rock salt-sized
E fine #200 - #40 0.0029 - 0.017 in. (0.07 - 0.43 mm.) Flour-sized to sugar-sized
]}
& Fines Passing #200 <0.0029 in. (<0.07 mm.) Flour-sized and smaller
SECONDARY CONSTITUENT MOISTURE CONTENT CEMENTATION
AMOUNT DESCRIPTION FIELD TEST DESCRIPTION FIELD TEST
Secondary Absence of ) Crumbles or breaks
Term Secondary | oo ciiientis Dry moisture, dusty, Weakly with handling or slight
of Constituentis Coarse dry to the touch finger pressure
Use Fine Grained Grained
raine Damp but no Crumbles or breaks
Moist b Moderately | with considerable
Trace <6% <15% visible waler finger pressure
With >5to <156% 215 to <30% Visible free water, Wil not crumble or
Wet usually soil is Strongly break with finger
Modifier 215% 230% below water table pressure
CONSISTENCY - FINE-GRAINED SOIL REACTION WITH
CONSISTENCY | SPT-Ne | Pocket Pen COMPRESSIVE VISUAL / MANUAL CRITERIA e
(# blows / ft) (tsf) STRENGTH (Q,)(psf) DESCRIPTION FIELD TEST
Thumb will penetrate more than 1 inch (25 mm). i
Very Soft <2 PP <025 <500 Extrudes be‘iween fingers when squeez(ed. ) None l{i‘;(‘;’t'isc:gle
Thumb will penetrate soil about 1 inch (25 mm).
Soft 2-4  |0.25< PP <05 500 - 1000 Remolded by light finger pressure. Some reaction,
p——— trato sofl about 174 Inch (6 Weak with bubbles
Medium Stiff 4-8 | D5<PP<t 1000 - 2000 Romodad by ety finaes oeosoure (6 mm). forming slowly
pew odwilh — - ; Violent reaction,
" . an be imprinted with considerable pressure from with bubbles
Stiff 8-15 1< PP <2 2000 - 4000 thumb. Strong forming
z " N - T 3 i diately
P ) Thumb will not indent soil but readily indented with mme
g Very Stiff 15-30 25 PP <4 4000 - 8000 thumbnail.
g Hard >30 45 PP >8000 Thumbnail will not indent soll.
5 FROM TERZAGHI AND PECK, 1948; LAMBE AND WHITMAN, 1969; FHWA, 2002; AND ASTM D2488
=
z APPARENT / RELATIVE DENSITY - COARSE-GRAINED SOIL PLASTICITY
i
9]
E ASE ﬁgﬁry. (#S;I;:i‘ﬁt) Mgg&:}ljlilé IgA CQ'A:WFS&NAA %%L’\/l-\érl%i DESCRIPTION LL — F!:;LD ZEST — :
S @ blowsit) | (# blows/) (%) Non-plastic | Np | A 13n. (8 mm.) thread cannot be rolled at any water
g The th
Very Loose <4 <4 <5 0-15 e thread can barely be rolled and the lump or thread
5 4 Low (L) <30 | cannot be formed when drier than the plastic fimit.
% Loose 4-10 65-12 5-15 15-35 The thread is easy to roll and not much time is required to
reach the plastic limit. The thread cannot be rerolled
2| [Medumbense| 10-30 1235 15-40 3565 Medium (M) | 30-50 | otter reaching the plastic limit. The lump or thread
<@ crumbles when drier than the plastic limit.
S o Dense 30- 50 35.60 40-70 65 -85 It takes considerable time rolling and kneading to reach
= High (H) > 5g | the plastic limit. The thread can be rerolled several times
Q- Very Dense >50 >60 >70 85-100 9 after reaching the plastic limit. The lump or thread can be
pae; formed without crumbling when drier than the plastic limit.
S FROM TERZAGHI AND PECK, 1948
N 5‘ STRUCTURE ANGULARITY
[s a8
é - DESCRIPTION CRITERIA DESCRIPTION CRITERIA
23 : Altemating layers of varying materia! or color with layers at i h d i - i
22 Stralified | joast 1/4-in. thick, note thickness. Angular S:,;‘;ﬁ';*;e’;agfdzca;; edges and refatively plane sides wilh
R Laminated Alternating layers of varying material or color with the layer - — —
3% less than 1/4-in. thick, note thickness. Subangular Particles are similar to angular description but have rounded
© % Fissured Breaks along definite planes of fracture with edges.
& little resistance to fracturing. Subrounded | Particles have nearly plane sides but have well-rounded comers
%‘ Slickensided | Fracture planes appear polished or glossy, sometimes striated. and edges.
B Block Cohesive soil that can be broken down into small angular lumps Rounded Particles have smoothly curved sides and no edges.
o) Y which resist further breakdown.
a Lensed Inclusion of small pockets of different soils, such as small lenses
x of sand scattered through a mass of clay; note thickness.
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N
oS . . T . .
§ Date Begin - End:  10/21/2019 Drilling Company: EGI BORING LOG B-1
9 | Logged By: J. Elefante Drill Crew: Kyle/Millo
5
; Hor.-Vert. Datum: Not Available Driliing Equipment: B53R Hammer Type - Drop: 140 Ib, Auto - 30 in.
% Plunge: -90 degrees Drilling Method: Hollow Stem Auger Hammer Efficiency:  60%
§ Weather: Not Available Exploration Diameter: 8 in. O.D. Hammer Cal. Date: 5/07/2018
% FIELD EXPLORATION LABORATORY RESULTS
© P pay
8 51 & ] 0 D
il - Latitude: 36.60062° , B T el xE 2
dje8 8 Longitude: -121.64378° o) &5 N 8 l1eile . -“g’ 3 é
EisE B | =2 Approximate Ground Surface Elevation (f.): 48.00 = ‘%@ o, 2 X § T[(§E(Z p
olEg &£ % Surface Condition: Agricullural Field . 26 £ | & - =1 = ol ol 5126 S e
2|38 £ |= 2513 | 221086l E | 2| 2|87 SE
g & (8 EElEl 2B 3 |8E|0ElsE| 2| B 4|58 25
gGm A Lithologic Description szlel 85 ¢ Ie2|5al2d| 8 lajalaineg g4
% Lean CLAY with Sand (CL): medium cL 98 | 58 | 36 | 21 |RValue=3
o g / plasticity, dark brown, moist, medium to fine ]
/ rained sand
K ]
l-45 1.E1] Silty SAND (SM): fine fo medium-grained ]
sand, brown, moist
i Well-Graded SAND EW):-ﬁn'-e_G _____ 7] - BC=22§ 7]
| » 3 . . 6" N
coarse-grained sand, yeliowish brown, moist, oA 27 o SW-SM o7 | 04
A dense i
| BC=20 R
40 34
. very dense 3A 27 6" 9.4 :110.8 ]
i ™ Poorly Graded SAND (SP). yeliowish brown, | BC=23 ) 7]
o moist, very dense, medium to coarse grained 4A gg 6. ~
] sand, subangular 5 i
.-...35 -4
R 4
) Brown, medium grained sand, subrounded, B8C=28 n
5 dense 58 32 N
v e e e ot e e e it e i o i 2t e e o e ] 5A 27 16.8 11086.1
o L Fat CLAY (CH). high plasticity, light brown, P=4.0 4
e moist, hard, traced fine grained sand
(5] }-30 "
¥
w L. -
5
.
woT 20 BC=14 7
g » 6B 16 6" N
5 Brown, very stiff BA 22 & 337 { 89.6
5k / P=2.5 i
o1
o s J/ i
a
e ] / .
o
B 251 / BC=14 ]
w 1
st L /7 ———] 7B 26 6 ~
29 .t Poorly Graded SAND (SP): light yellowish 7A 29 & 26,3 | 90.9
QLFE F brown, moist, dense, fine grained sand ~
50
M@
8 u~| 20 ~
14 2l ]
w |
Sqr BC=14 B
zol 88 gg 6" 4
O & v
w gl | A \BA/ =25 6
2 b The boring was terminated at approximately GROUNDWATER LEVEL INFORMATION:
o s 1 31.5 ft. below ground surface. The boring was Groundwater was not observed during drilling or after
x A completion.
3| N B backfilled with neat cement grout on October GENERAL NOTES:
> | 21,2019, Cutlings spread thinly onsite
ol 35 The exploration location and elevation are approximate and were
nD:| i i estimated by Kleinfelder.
-
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t_master_2020

Date Begin - End: 10/21/2019 Drilling Company: EGI BORING LOG B-2
Logged By: J. Elefante Drill Crew: Kyle/Millo
Hor.-Vert. Datum: _Not Available Drilling Equipment: B53R Hammer Type - Drop: 140 Ib, Auto - 30 in.
Plunge: -90 degrees Drilling Method: Hollow Stem Auger Hammer Efficiency: 60%
Weather: Sunny Exploration Diameter: 8 in. O.D. Hammer Cal. Date: 5/07/2018
FIELD EXPLORATION LABORATORY RESULTS
s | % 5 S 3 B
= Latitude: 36.68782° ] o 5] =12 xS a
@ @ R 4 Longitude: -121.64471° 2 &% & § ~|&12]8 - ’§ & E
s W | - Approximate Ground Surface Elevation (ft): 38.00 2 S22 3 Rl g F |9 E (2 —
E 5 & 3 Surface Condition: Agricultural Field o5|lol &2 £ E ° _ z| = > w5 |2 5 ] 2
5% £ |= salg| 8t % |22 ullss8| 5 | S| <= |87 2%
8> B[R EEIE|l 38 2 IBLJQEIRE o]l 3]s |o) S E
g0 o |8 R R . g1l 38 § [eS|0x18q( & © s | & |8z GO
< olo Lithologic Description wnzjn|l 35 & |gZ2|3a|S0| o6 |oa|alalas <x
Fat CLAY (CH): medium plasticity, black, BC=6
moist, stiff 1B 6 6" 56 | 35 i
1A b 6"
28 6" ]
dark olive, medium stiff 2A 6" 547 | 68.1 TXUU: ¢ = 0.86 ksf i
5 ot
3B 4" ]
High plasticity 3A & 56.6 | 65.4
48 6" 1
4A & 52.4 | 69.9 | 100 | 97 i
10 =
. 5B 6" |
5A e 60.2 ] 62.8
i The boring was terminated at approximately GROUNDWATER LEVEL INFORMATION:
e 11.5 ft. below ground surface. The boring was Groundwater was not observed during drilling or after
. completion.
| backfilled with neat cement grout on October GENERAL NOTES:
21, 2019, Cuttings spread thinly onsite
15— The exploration location and elevation are approximate and were
estimated by Kieinfelder.
20—
-
25—
30
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Y _2020.GLB [_KLF_BORING/TEST PIT SOIL LOG]

LF_STANDARD_GINT_LIBRAR

gINT TEMPLATE: E:K

Date Begin-End: _10/21/2019 Drilling Company: EGI BORING LOG B-3
Logged By: J. Elefante Drill Crew: Kyle/Millo
Hor.-Vert. Datum: _Not Available Drilling Equipment: B53R Hammer Type - Drop: 140 Ib. Auto - 30 in.
Plunge: -90 degrees Drilling Method: Hollow Stem Auger Hammer Efficiency:  60%
Weather: Sunny Exploration Diameter: 8 in, O.D. Hammer Cal. Date: 5/07/2018
FIELD EXPLORATION LABORATORY RESULTS
s | 5 g o) B
= Lalitude: 36.68824° . g Elsl® 58 2
03 1% Longitude: -121.64154° of &Eu | 8 ~le1eig] |¢8 3
8% B |2 Approximate Ground Surface Elevation (&.): 37.00 2 %g o e 2 § 18! E([=2 o
’E>Z 5§ £18 Surface Condition: Agricultural Field o%|e] 2 § zo = =l = ol o|5 %- 5 g g
= = = = Q% o Z2in L. e £ = = et
g0 al|d Lithologic Description 6z|8] 85 & |2Z2|o5a|=2a| &ialaldnz I
Fat CLAY (CH): medium plasticity, dark B BC=%
i : b e . 1 & }
grayish brown, moist, stiff, fine grained sand A 8 o 538 | 69.2
.__35 . =
R Visable Shell fragments .
2B 6"
i oA & 606 | 63.7 104 | 77 A
- 5 -~
L dark gray, trace sand, fine to medium grained 4B 6" 69.3 | 60.0 95 TXUU: ¢ = 0.58 ksf i
4A 6" 56.4 | 67.1
30 .
R J
4B 8"
- 4A 6" E
L. 10 / o
I A A_ __________________ 58 8" |
SILT (ML): low plasticity, dark brown, moist, 5A & 171.71 29.4
25 ~ soft 4
I 159 866 1
" E 6B g 6" A
6A B 6"
|0 ] P=0.5 ]
L 4 4
| . i
= 20—} . - - . w ~
medium plasticity, medium stif 5 BC-E}|
- 7 8" |
] Ja LB 0 e
15 R P=0,
The boring was terminated at approximately GROUNDWATER LEVEL INFORMATION:
- 1 21.5 ft. below ground surface. The boring was Groundwater was not observed during drilling or after
| ] backfilled with neat cement grout on October g’é‘;‘\%‘g}:{"N OTES:
21, 2019. Cuttings spread thinly onsite
3 25— The exploration location and elevation are approximate and were
estimated by Kleinfelder.
.._10 -t
- 30..._‘
.—5 -t
- —
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QOFFICE FILTER: STOCKTON

PROJECT NUMBER: 20201437.001A

F S_TANDARD GINT_LIBRARY_2020.GLB

t_master_2020

gINT FILE: KIf_gin

PLOTTED: 03/02/2020 02:40 PM BY: GGomez

[L_KLF_BORING/TEST PIT SOIL LOG]

gINT TEMPLATE: E:KU

Date Begin - End: 10/21/2019 Drilling Company: EGI BORING LOG B4
Logged By: J. Elefante Drill Crew: Kyle/Millo
Hor.-Vert. Datum: _ Not Available Drilling Equipment: B53R Hammer Type - Drop: 140 Ib. Auto - 30 in.
Plunge: ~90 degrees Drilling Method: Hollow Stem Auger Hammer Efficiency:  60%
Weather: Sunny Exploration Diameter: 8 in. O.D. Hammer Cal. Date: 5/07/2018
FIELD EXPLORATION LABORATORY RESULTS
- B 9 5 %
= Latitude: 36,69051° & g T |lel 58 2
o ﬁ ~1® Longitude: ~121.64067° 2 5‘5 & ?>) &= S - § 8 §
8% W | = Approximate Ground Surface Elevation (R.): 40.00 RS 2 & § T8 E |2 p
E5 &1 8 Surface Condition: Agricultural Field . 28 £ |2 _ = = o »l 5|25 =)
0 9 oglof & (69 o 218 5 8T
ok < | E aol|al 8¢ % zZ2|nd|ls8! § £l &5 o |8% 2a
&5 o |8 EE|E| 58 2% |8L[Q¢ElR% al 483|584 SE
80 ol @ - - — §5|m| 38 ¢ |82 |asiSsl 2l 8| 8| T\ g8
<L OO Lithologic Description wzln| 85 & |e€|Da|206] 6 pn o} 3jEE <
Fat CLAY (CL): medium plasticity, olive BC=6
| brown, moist, stiff 1B 7 6" ]
1A 19 & 57.2 | 64.7 104 | 66
. Fat CLAY with trace Sand (CH): grayish .
black, moist, stiff 28 6"
L 2A & 40.7 | 77.4 TXUU: ¢ = 0.85 ksf .
35 5~ o o e o — e o et e e ] —
Clayey SAND with Gravel (SC): fine to
L medium-grained, moist, dense, 1-1.75" well 3B 6" 4
graded gravel, subrounded 3A 6" e1 ] 38
L L/ yellowish brown, very dense [.\5_/5, BC=50/5" 5" 12.2 |
i BRI Well-Graded GRAVEL with Silt (GW-GM). | _
; yellowish brown, moist, very dense, 1-3/4"
~30 10—1 "o gravel, well graded, sub-rounded 5C BC=14 & ~]
- 2 58 18 & ]
20 .
A Silty SAND (SM): dark ofive brown, most, N\5A/] 8 i
dense, poorly graded
n |
% BC=27 "
i 16 14.5 24 .
6A 19
|20 " . — -]
fine to medium grained sand BC=24
L 7B 23 6" |
7A 36 &
i i The boring was terminated at approximately GROUNDWATER LEVEL INFORMATION:
L B 21.5 ft. below ground surface. The boring was GrourI\dwater was not observed during drilling or after
A completion.
| | backfilled with neat cement grout on October GENERAL NOTES:
21, 2019. Cuttings spread thinly onsite
-15 25—4 The exploration location and elevation are approximate and were
i estimated by Kleinfelder.
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N
§ Date Begin- End: _ 10/22/2019 Driiling Company: EGI BORING LOG B-5
‘: Logged By: M. Ryan Drili Crew: Kyle/Millo
‘; Hor.-Vert. Datum: _ Not Available Drilling Equipment: B53R Hammer Type - Drop: 140 lb. Auto - 30 in.
§ Plunge: -90 degrees Driiling Method: Hollow Stem Auger Hammer Efficiency:  60%
¥
o | Weather: Sunny Exploration Diameter: 8 in, O.D. Hammer Cal, Date: 5/07/2018
N3
§ FIELD EXPLORATION LABORATORY RESULTS
Q = —
8 % g 2 < m
5 = Latitude: 36.69032° e B ] R R x 2 a
Hled - 5’ Longitude: -121.64462° o 55 & § 1elzlg - g 8 é
Eles> @ |2 Approximate Ground Surface Elevation (ft.): 49.00 S %E & g 2 § I8 1E 7T o .
[S] >§< 5 &18 Surface Condition: Agricultural Field opl|o| 25 (5ol 5| €l 2|2l 2|3 %‘ s gﬁ
LigE ot Boh o, sZlwalsaé [ = A= o |2 ;“3
55 B |8 eElel Gy |gr|8EiB2| 2 ||| 2|8 5%
&gm alo Lithologic Description SZ2|0l 85 & |2Z2|5A(806| S (o |ad |3 aZ x
Sandy Lean CLAY (CL): medium plasticity,
I E / dark olive brown, moist, fine to coarse grained
L ] / sand
i /
o ‘
L 45 § / cL 55 | 28 | 15
a 3:X.1 Poorly Graded SAND with Gravel (SP): dark
yellowish brown, moist, medium dense, 3/4" o8 BC=1178 6
L diameter, subangular, well graded, micaceous 20 2 2 sp | 50 [105.9] 80 | 3.9
R Grades coarser, gravel up to 1" diameter BC=11% 6"
o 3c B |0
" ! 6"
i _V Fat CLAY with Sand (CH): high plasticity, &
“#r ofive brown, moist, hard, coarse sand W 8"
i Silty SAND (SM): medium dense, coarse
= sand, subrounded
35 T1F
2 15 Fat CLAY with trace Sand (CH): high -
> plasticity, olive brown, moist, hard, fine &
s F grained sand 6 217 996
%2 &
Q -
] /
o
L G
g /
W l-3p -
:J“: = 20 ‘ﬁL_ ——————————————————
3 (1T SILT (WL fow plasticity, olive, moist, stff, 5e=12
£ T ] micaceous 6C 20 & 27.9 | 94.6
o . P=2.0
o
-t
ot 4
)
i e
0.
- % - 25~ BC=36 .
= . 40 6
S @ 7C 50 8"
>z
A _
Sy
ey i
% J 20
Saf 30 BC-29
9L ] 8B 3 6"
g 8 \8C/ 36 6"
2 > The boring was terminated at approximately GROUNDWATER LEVEL INFORMATION:
i 4
o F R 31.5 ft. below ground surface. The boring was Grour;dwater was not observed during drilling or after
& N completion.
= 15 4 backfilled with neat cement grout on October GENERAL NOTES:
= ] 22, 2019. ‘ Cuttings spread thinly onsite
ol 35 The exploration location and elevation are approximate and were
@I | N estimated by Kleinfelder.
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OFFICE FILTER: STOCKTON

PROJECT NUMBER: 20201437.001A

F_STANDARD_GINT_LIBRAR

t_master_2020

gINT FILE: KIf_gin

PLOTTED: 038/02/2020 02:40 PM BY: GGomez

]

F_BORING/TEST PIT SOIL LOG

Y_2020.GLB {_KL

gINT TEMPLATE: E:KLI

Date Begin - End: 10/21/2019 Drilling Company: EGI BORING LOG HB-1
Logged By: M. Ryan Drill Crew: Kyle
Hor.-Vert. Datum: Not Avalilable Drilling Equipment: _Hand Auger
Plunge: -90 degrees Drilling Method: Hand Auger
Weather: Sunny Exploration Diameter: 3 in. O.D.
FIELD EXPLORATION LABORATORY RESULTS
- ’E-\ ;\; — ~
= Latitude: 36.69251° e 2 o sl %2 &
23 |2 Longilude: -121.63975° gl &5 » 8 ~S|=[8]|.[e8 3
8T 9 | Approximate Ground Surface Elevafion (f.): 46.00 & %g o g = § T8 EIZ [ _
Eg & |8 Surface Condition: Agricultural Field oslel 825 |5al =] €| = o| 2] 3|26 22
8% = | s s8i9) 8¢ |87 |%2|s8| 5|55 2|8F £8
85 & |8 EEIE| 28 % |82 |BE|85| = | 8] 8|3 |8 55
< al|o6 Lithologic Description wz|ln| 85 & |E€|oa|2o0la|d{a|S|EZ <
a‘_’i Agricultural topsoil, 2" thick, sand clumps,
'/ 741 organics Sandy, clumps of clay up to 2" 1
45 _/ \diameter / .
Sandy Lean CLAY (CL): black, moist,
medium stiff, organics present, medium 2
- 1 plasticity 1
/ Mottled black and olive
Black with medium brown moftling, high 3 37 | 23
- \ plasticity, trace sand and gravel up fo 3/4" /
GROUNDWATER LEVEL INFORMATION:
i 5] The boring was terminated at approximately 4 Groundwater was not observed during drilling or after
ft. below ground surface. The boring was EOET\I%?;I;\T'NOTES'
backdilled with excavated material on Gotober The exploration Jocation and elevation are approximate and were
—40 E 21, 2019. estimated by Kleinfelder.
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N
§ Date Begin - End: 10/21/2019 Driiling Company: EGI BORING LOG HB-2
91 Logged By: M. Ryan Drill Crew: Kyle
3
2 Hor.-Vert. Datum: _Not Available Drilling Equipment: _Hand Auger
§ Plunge: -90 degrees Driiling Method: Hand Auger
§ Weather: Sunny Exploration Diameter: 3 in. O.D,
g FIELD EXPLORATION LABORATORY RESULTS
o~
Q — —
8 . e X ° ]
5 = Latitude: 36.68962° . B ) gl ) a
8led |8 Longitude: -121.64079° of &5 x| 8 ~lelsl8|._ |28 3
Eles 9 {= Approximate Ground Surface Elevation (ft.): 39.00 e %g o ] R g g E|ITR ...
O(ES £18 Surface Condition: Agricultural Field ok €€ 5§ (26| =1 #l 2 | ol o) 5|26 29
& |88 £ | & a3le] &< (2210855l E|E| £ 5|27 S5
8¢ 5|8 —~ 5515 228 (szigE|sEl | 88| 3|8 35
< 0o} é Lithologic Description nzld] 85 & 2254|200l & &|a[aE L
21T Agricultural topsoil, 6" thick, sand clumps,
7@\ organics /T3
- Fat CLAY (CH): medium plasticity, black, E
moist, medium stiff, organics and rootlets
Olive mottiing and oxidation 2
No organics and increased oxidation 3
|35 E
100 { 91
b 3 -
Fat CLAY with Sand (CH): medium piasticity, 4
- dark brown, moist, medium stiff /
GROUNDWATER LEVEL INFORMATION:
i i The boring was terminated at approximately 6 Groundwater was not observed during drilling or after
ft. below ground surface. The boring was (éoé?\lpégllgli]'NOTES'
backfilled with excavated material on October The exploration focation and elevation are approximate and were
X ] 21, 2019, estimated by Kleinfelder.
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N
b . TTH
§ Date Begin - End:  10/21/2019 Drilling Company: EGI BORING LOG HB-3
9| Logged By: M. Ryan Drill Crew:; Kyle
5
2 Hor.-Vert. Datum: Not Available Drilling Equipment: Hand Auger
% Plunge: -90 degrees Drilling Method: Hand Auger
3
g Weather: Sunny Exploration Diameter: 3 in. O.D.
o
§ FIELD EXPLORATION LABORATORY RESULTS
Q o~ —
g 5| 5 S B 2
| = Latitude: 36.69006° . B g SRR x 2 &2
£le8 o8 Longitude: -121.64195° of s x| 8 ~=lslsg|._|cd K
Ele> 3 | 2 Approximate Ground Surface Elevation (f.): 39.00 2l 5o 2 g | F| 8 E =R i
QlES5 £ 1|9 Surface Condition: Agricultural Field o5lel 88 5 |To - = = ol o] 51286 [ £
ilge = | € asle| St % [EZ|w8|s8| S5 15| &= (87 25
5 |8 EE|E|] SEE |8L4I0E|8E a1 8| 3lad B E
el o 14 i R - o3 |@8| 82 % ez @185 & © © glEZ g 0
< o |O Lithologic Description wz|n| 85 & |2|23F|=0] o o jo | 3|2e P-4
8171 Agricultural topsoil, 12" thick, sand clumps,
1,91 organics
I 7 Fat CLAY with trace Sand (CH): high 1 i
/ plasticity, olive with very dark brown mottling,
| ] / moist, medium soft, trace sand, damp, ]
/ oxidation
% :
% 3
35 - |
/ Encountered trace small shells
/ 4
i 5_// Grades increasing sand content 7]
f// Sandy Lean CLAY (CL): moist, fine grained, 5
- “A\ subangular sand, medium plasticity /
GROUNDWATER LEVEL INFORMATION:
| i The boring was terminated at approximately & Groundwater was not observed during drilling or after
ft. below ground surface. The boring was completion. )
backfilled with excavated material on October GENERAL NOTES: ) )
1 2019 The exploration location and elevation are approximate and were
- E 21, . estimated by Kleinfelder.
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PLOTTED: 03/02/2020 02:40 PM BY: GGomez

OFFICE FILTER: STOCKTON

2020.GLB [__KLF_BORING/TEST PIT SOIL LOG]

PRCOJECT NUMBER: 20201437.001A

F_STANDARD_GINT_LIBRARY

t_master_2020

gINT FILE: KIf_gin
gINT TEMPLATE: E:KL]

Date Begin - End:  10/21/2019 Drilling Company: EGI BORING LOG HB4
Logged By: M. Ryan Drill Crew: Kyle
Hor.-Vert. Datum: _ Not Available Drilling Equipment: Hand Auger
Plunge: -90 degrees Drilling Method: Hand Auger
Weather: Sunny Exploration Diameter: 3 in. O.D.
FIELD EXPLORATION LABORATORY RESULTS
-« | & IS T )
= Latitude: 36.69080° . B g Fie[® %S &
ed 18 Longitude: -121.64226° ol 85 u | 8 ~[SlZ(8|,.[|e8 ks
&s B | Approximate Ground Surface Elevation (it.): 42.00 2l 22 e o £ ‘;’ $18]E 2 -
Es &% Surface Condition: Agricultural Field oslel 885 [Bol 5| #l =2 | o] o] 51886 S o
3% g | £ a8l de X [2Z1w8ls8]| 51515 ] 2|87 S5
86 & | E§ EEIEl 38 % |8c \BEISS| = |8 8] 3|82 55
< o |6 Lithologic Description wzlh| 85 & |e2|3@|2Sl S ([ ald|Fla2 <
2771 Agricultural topsoil, 6" thick, sand clumps,
g FF\ organics /1
- Fat CLAY (CH): high plasticity, olive gray, 7 .
mottled with black, moist, medium stiff,
organics and rootlets
...-40 =
2
Grades coarser 3
i 5 Poorly Graded SAND with Silt (SP-SM): low 4 7]
plasticity silt, moist, well graded
The boring was terminated at approximately 6 GROUNDWATER LEVEL INFORMATION:
35 ft. below ground surface. The boring was Groundwater was not observed during drilling or after
- " : ; completion.
backfilled with excavated material on October GENERAL NOTES:
21, 2019, The exploration location and elevation are approximate and were
- ~ estimated by Kleinfelder.
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@
g Date Begin - End:  10/22/2019 Drilling Company: EGI BORING LOG HB-5
© | Logged By: M. Ryan Drili Crew: Kyle
5
; Hor.-Vert. Datum: _Not Available Drilling Equipment: Hand Auger
[\
g | Plunge: -90 degrees Drilling Method: Hand Auger
3
o | Weather: Sunny Exploration Diameter: 3 in. O.D.
™~
§ FIELD EXPLORATION LABORATORY RESULTS
o
3 w | T g 5 3
<1 = Lafitude: 36,68921° . g Tl x 2 2
led |8 Longitude: -121,64536° of 55| 8 ~&1El8]|. |28 K
ElsT W | Approximate Ground Surface Flevation {ft): 47.00 > e g 8 gl 3|8 E |5 =
9lES £ 18 Surface Condition: Agricultural Field . 88 £ 25 — Pl ol ol 5 |26 ]
258 |2 28le ™2 |82]|,Bl 5l E| 2|22 l82 S%
58 5|8 EElE| :E 5 Be|QElss| 2 | &| 8| 3|8 g5
< o |6 Lithologic Description nz|ln| 35 & [2Z2|5@|=2S8| S |2 | |3 |2 <
a‘.’-' Agricultural topsoil, 12" thick, sand clumps,
;.1 organics at top of log
i Clayey SAND (SC): fine fo medium-grained 1 22| 8 1
sand, dark olive brown, moist, trace 3/4" )
- gravel _
45 >
3
The boring was terminated at approximately 6 GROUNDWATER LEVEL INFORMATION:
40 ft. below ground surface. The boring was Groundwater was not observed during drilling or after
[ 7 . ! completion.
backfilled with excavated material on October GENERAL NOTES:
22,2019, The exploration location and elevation are approximate and were
X . estimated by Kleinfelder.
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PLOTTED: 08/02/2020 02:41PM BY: GGomez

OFFICE FILTER: STOCKTON

[_KLF_BORING/TEST PIT SOIL LOG]

PROJECT NUMBER: 20201437.001A

F S-'}ANDARD GINT_LIBRARY_2020.GLB

t_master_2020

gINT FILE: KIf_gint
gINT TEMPLATE: E:KLI

Date Begin - End: _10/22/2019 Drilling Company: EGI BORING L.LOG HB-6
L.ogged By: M. Ryan Drill Crew: Kyle
Hor.-Vert, Datum: _ Not Available Drilling Equipment: _Hand Auger
Plunge: -90 degrees Drilling Method: Hand Auger
Weather: Sunny Exploration Diameter: 3 in. O.D.
FIELD EXPLORATION LABORATORY RESULTS
5| § g o} B
@ Latitude: ° ol Ac :? % E S é 2 &
gl Longitude: * o ge & 8 | < I S| = lex =
o | & Surface Condition: Agricultural Field = Ex’g & 4 L% # E 5% B n
1o os|lel S8 9 |50 sl el = ol ol 5 |£6 £g
£ 15 sgola|l 8¢ & |zZ|08|l58 5 || E)1o|2% SE
§|8 ET|El ohE |BR|E|Be| 2| 4|4 3|8l 55
ol|® Lithologic Description pz|n| 25 & |f2(24]|2S[ &l |d |5 (aé I
271 Agricultural topsoil, 8" thick, sand clumps,
/. »{ organics dark brown
—‘7 Fat CLAY with Sand (CH): medium plasticity, ]
% greenish black, moist, subangular, well graded
Z
The boring was terminated at approximately 3 GROUNDWATER LEVEL INFORMATION:
ft. below ground surface. The boring was Groundwater was not observed during drilling or after
T N \ completion.
backfilled with excavated material on October GENERAL NOTES:
22, 20189. GENERAL NOTES:
Bt
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APPENDIX B
Laboratory Testing

LIST OF ATTACHMENTS

The following Figures are attached and complete this appendix.

Figure B-1 —B-2 Laboratory Test Result Summary

Figure B-3 — B-4 Seive Analysis

Figure B-5 Atterberg Limits

Figure B-6 R-value

Figure B-7 Triaxial Compression Test (B-2 Sample 2A @ 3.5')
Figure B-8 Triaxial Compression Test (B-3 Sample 3B @ 5.5’)

Figure B-9 Triaxial Compression Test (B-4 Sample 2A @ 3.5')



gINT FILE: KIf_gint_master_2020 PROJECT NUMBER: 20201437.001A QOFFICE FILTER: STOCKTON
gINT TEMPLATE: EXKLF_STANDARD GINT_LIBRARY 2020.GLB [ _KLF LAB SUMMARY TABLE - SOLL]

PLOTTED: 11/26/2019 09:04 AM BY: JSak

2 | & | sieveanaysis(%) | Atterberg Limits
- . k ’ .E, 2 c TTE . .
Exploration | Depth | Sample | Sémplebéétﬁﬁion ‘g‘j § % 3 5 1\ ='E.. E V:E:f Addlhonal‘resis
dw e Lo ol e sl Ze e |isl=l Wiem
: L : ; . ; . 28|88l &iI5|8l8
B-1 0.0-25 DARK BROWN SANDY LEAN CLAY (CL) 100 98 58 36 15 21 |{R-Value=3
....... R A ] RS TARA AR E TR E AL AIMEERE PSRt EEELER) EERRE EERS (PR RRASAN REEN RN REEE RREEEE LR
su_T(sw.SM) ........................................................................................................................
....... R L RS e LSRR E LT EEERERRERRIERRS (P OAN] ROArt: EERR R EERE R A L LR
....... F ] E e LRl e B R Ll R R BRSNS
....... e e
....... E R ] S R eSS E R LR REERRRRREEN ITS] EPCULL RERRE EEEE] ETSE SRR SRR REH AR LR LR ERLAREERIEERRERER
....... R RS EELEIRNE 1BBLACKFATCLAYWITHSAND(CH) R LR e R R AR BER T E LR SELERR e
‘‘‘‘‘‘‘ N AP 2ADARKOL!VEGRAYFATCLAY(CH)547 P B R SR REE EER R A AL
....... R e R AR EELEEEE L LN LR TILEEIERRRERNERRS (AASe) EERLAT RERRES IRSER [RRIEN AR AR SELN EERLL LR LR eI EEERER
....... EPSERE [P 4ADARKOLIVEFATCLAy(CH)524 s T v e
....... L e e
....... E ] ST Ll TSl L EU S R LRl R R SER R EEE EEE RO LR R EEEE AL EE RN
....... ECARRREEE ERRRTLKEN 2ADARKGRAYISHBROWNFATCLAY(CH)606 bl e
....... SRR RPN 4BDARKGRAYFATCLAY(CH)693 JECAR EREE ISEE C T e
....... e R R LR REE RSl PCURN EE LR Ll EEEEa R R AR R EER TN LR LR R R LR EEEEERNEE
....... L S e
....... EOEAREE ESLAIEEES 1ADARKGRAY|3HBROWNFATCLAY(CH)572 T e e e
....... FOIEEE IEIE 2AGRAYlSHBLACKFATCLAYW]THSAND(CH)407 AL REREE R R R R e L SRR RSRRIRAR
....... ERMSERE EEEPOE 3ADARKBROWNCLAYEYSAND(SC) LR Rl T R R Bl R AL LR RM L R RN ELEREREE
....... EORMEEES (ERRSIXEE 4ACLAYEYSANDWITHGRAVEL(SC)122 SRR EERES (R R R R SR AL AL LR LN
....... o e s DARKOLNEBRoWNSILTYsAND(SM)145 b
....... LR BRI DARKouVEBRoWNSANDYLEANCLAy(CL) R R e T B B B B LR N ERTENS
....... LU EES ERRREAKAN 2CDARKYELLOWISHBROWNPOORLYGRADEDSANDW]TH50 s T
.................................... GRAVEL(SP)
....... s e e
....... s T e e e
...... TURREEES EEERPUCEE 3BLACKSANDYLEANCLAY(CL) R T B AR
. U
rooutaer o1 LABORATORY TEST FIeHRE

‘ \ RESULT SUMMARY
Refer to the Geotechnical Evaluation Report or the ’ K L E l N F E L DER DRAWN BY: GG C B'1
supplemental plates for the method used for the testing | N ) arr Lake and Park
performed above. Bright People. Right Solutions. | cHECKED BY: JE 822 Sherwood Drive
II:]IZ = mg?i‘l?;t;:bb v OATE: ot Salinas, California 93906




gINT FILE: KK _gint_master_2020 PROJECT NUMBER: 20201437.001A OFFICE FILTER: STOCKTON
gINT TEMPLATE: E:KLF_STANDARD GINT LIBRARY 2020.GLB [ KLF LAB SUMMARY TABLE - SOIL]

PLOTTED: 11/26/2019 09:04 AM BY: JSak
g - Sieve Analysis (%) . | Atterberg Limits ‘ o
, o ~ = | & el b T E ;
Exploration | Depth | sample |- ' o Sl le |l )8 l=t=]E -
o ® | N | SereleDearpiion Szl a2 lEds]s . i
5 s |3 | » | S1%5]|%
s 2 s | 8 | w |E|lS} S
HB-2 45 BALCK FAT LAY (CH) 100 | 91
HB-5 1.0 1 DARK OLIVE BROWN CLAYEY SAND (SC) 22 |14 8
FIGURE
PROJECT NO.:
20201437.001A LABORATORY TEST
\ RESULT SUMMARY
Refer to the Geotechrical Evaluation Report or the KLEINFELDER |orawsy e B-2
supplemental plates for the method used for the testing " . Carr Lake and Park
performed above. : Bright People. Right Solutions. | cHECKED BY: JE 622 Sherwood Drive
NP = NonPlastic \,____,// Salinas, California 93906
NA = Not Available DATE: 11/6/2019
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GRAIN SIZE IN MILLIMETERS
Exploration 1D Depth () | Sample Number ' SampleDescription . .- o
@| B1 0-25 NA DARK BROWN SANDY LEAN CLAY (CL) 36 15 21
®| B 6 2A DARK YELLOWISH BROWN WELL GRADED SAND WITH SILT (SW-SM) | NM NM NM
A| B2 8.5 4A DARK OLIVE FAT CLAY (CH) NM NM NM
X| B4 6 3A DARK BROWN CLAYEY SAND (SC) NM NM NM
®] B5 6 2C DARK YELLOWISH BROWN POORLY GRADED SAND WITH GRAVEL NM NM NM
ExplorationD Depth(t) | Dw | Dw | Dw | Do | Cc [ Cu [Pesens|Paseing | Pasena | g | wiclay
®) B1 0-25 19 0.086 NM NM NM NM 100 9 58 NM NM
& B 6 475 1,078 0.453 0.093 2.04 11,657 97 9.4 NM NM
Al B2 8.5 475 NM NM NM NM NM 100 97 NM NM
X| B4 6 475 0.639 NM NM NM NM 91 36 NM NM
®| B5 6 4.75 1.835 0.584 0.22 0.84 8.34 80 3.9 NM NM
Coefficients of Uniformity - C, = Dy, / Dy,
: — 2
Sieve Analysis and Hydrometer Analysis testing performed in general accordance Coetﬁcnen‘ls cff Curvature - G = ([?”) /Do Dyo
vith ASTM DE913(Sleve Analysis) and ASTM D7928 (Hydrometer Analysis). Dg, = Grain diameter at 60% passing
mi: ;\\llg?PAI\?:‘ltllgble Dy = Grain di.ameler at 30% passing
NM = Nof Measured Dy = Grain diameter at 10% passing
. FIGURE
PROJECTNO SIEVE ANALYSIS R
20201437,001A
DRAWN BY: GG
KLEINFELDER Carr Lake and Park B-3
Bright People. Right Sofutions. | CHECKED BY: JE 622 Sherwood Drive
\\«__y Salinas, California 93906
DATE: 11/6/2019
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Exploration D
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Sieve Analysis and Hydrometer Analysis testing performed in general accordance
with ASTM D6913(Sleve Analysis) and ASTM D7928 (Hydrometer Analysis).

NP = Nonplastic

NA = Not Available
NM = Not Measured

Coefficients of Uniformity - C, = Dy, / D,y
Coefficients of Curvature - C = (Dy)* / Dgg Dy
Dy, = Grain diameter at 60% passing
D, = Grain diameter at 30% passing
Dy, = Grain diameter at 10% passing

KLEINFELDER

) Bright People. Right Solutions.
\\'\‘?.‘—f’“//

PROJECT NO.:
20201437.001A

DRAWN BY:
CHECKED BY:

DATE:

SIEVE ANALYSIS

GG
JE

11/6/2019

Carr Lake and Park
622 Sherwood Drive
Salinas, California 93906
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20201437.001A

DRAWN BY: GG
CHECKED BY: JE
DATE: 11/6/2019

ATTERBERG LIMITS

Carr Lake and Park
622 Sherwood Drive
Salinas, California 93906

B-5

@] B 0-25 NA 58 36 15 21
| B-2 0.5 1B BLACK FAT CLAY WITH SAND (CH) NM 56 21 35
Al BS 3.5 NA DARK OLIVE BROWN SANDY LEAN CLAY (CL) 55 28 13 15
X1 HA-1 35 3 BLACK SANDY LEAN CLAY (CL) NM 37 14 23
®| HAS 1 1 DARK OLIVE BROWN CLAYEY SAND (SC) NM 22 14 8

Tesling performed in general accordance with ASTM D4318,

NP = Nonpfastic

NA = Not Available

NM = Not Measured

PROJECT NO.: FIGURE
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KLEINFELDEFR Laboratory Test Report

Bright Peop'e. Right Sokutons.
T

Client:  BFS Landscape Architects Report No.: 19-HAY-01551 Rev. 0 Issued: 11/22/2019

Project: 20201437.001A Field ID: HL12684
Carr Lake and Park, Salinas CA - GEO Sampled by: Date: 10/21/2019
01-000L - Laboratory Testing Submitted by:  G. Alcantar Date: 11/6/2019

Testedon  11/15/2019 by Justin Savage

Test Method: ASTM D2844

Material Description:  Dark Brown Sandy Lean Clay (CL)
Specific Location: B-1 @ 0-2.5'

100
90
80
70
60
3 50 1
)
o |
30
20
10 ]
o s R — A — e,
800 700 600 500 400 300 200 100 0
B Exudation Pressure (psi)
Briquette No. l A B f c
Dry Unit Weight at Test (pcf) 106.3 { 1241 | 1089
Expansion Pressure (psf) 7 260 : 247 7 72670 7
Exudation Pressure (psi) - 330 i 237MV - 414
Moisture at Time of Test (%) | 188 [ 207 | 170
Resistance Value 4 } 2 6
R - VALUE AT 300 PS| EXUDATION PRESSURE: 3

Remarks:
HL12684A

Reviewed on 11/22/2019 by Cindy Pimentel,
Senior Technician

L Pursuant to app building codes, the results presented in this report are for the exclusive use of the client and the registered
design pmfesslona| in responsible charge. The resuls apply only to the samples tested. If changes to the specvrcallons were made and not
for pass/fail ( did not meet). , i This report may

not be repmduced excepl in full without wrilten approval of Kleinfelder.

Kleinfelder Hayward Lab | 2601 Barrington Court | Hayward, CA | 925.484.1700 Page 1 of 1

FIGURE B-6




Total
c= 0.86 ksf

Specimen Shear Picture

5.0
4.0
2
=30
[
(723
Q
=
»n
g 20
L5
»
1.0
oo L \
0.0 1.0 2.0 3.0 4.0 5.0 6.0
Normal Stress, o, ksf
[ —0 ] ]
2.00 Specimen No. 1
1.80 Diameter, in Do | 2.40
/~\ Height, in Ho | 5.53
1.60
= / \L w |Water Content, % wo | 54.7
7] 4
s / — £ |Dry Density, Ibs/ft’ d, | 68.1
()
T 1.20 I Saturation, % So | 101
a 1.00 Void Ratio eo | 1.428
(%’ 0.80 Minor Principal Stress, ksf o; | 0.40
kel 0.60 Maximum Deviator Stress, ksf |(01'U3)max 1,73
o £
g i Time t0 (64-63)max, MIN I t 4.35
' Deviator Stress @ 15% Axial Strain, ksf (o1=03)1s%| 1.34
628 Ultimate Deviator Stress, ksf ©—o3un | na
0.00 . ; Rate of strain, %/min 't | 1.00
0.0 5.0 10.0 15.0 - :
Axial Strain, €, % Axial Strain at Failure, % € 4.35
[ e Specimen 1 ]

Description of Specimen:

Dark Olive Gray Fat Clay (CH)

Amount of Material Finer than the No. 200, %:

nm

LL:

nm IPL: nm l Pl.  nm | Gg

2.65 Assumed |Specimen Type:

Undisturbed Test Method: ASTM D2850

Membrane correction applied

Boring: B-2 Remarks: nm= not measured, na = not applicable
Sample: 2A
Depth, ft: 35
Test Date: 1111/19
pr-— Project No.:  20201437.001A| TRIAXIAL COMPRESSION Figure
\ Date: 1115/19 TEST (UU)
KLEINFELDER  [enysy. cP Carr Lake and Park B-7
Bright People. Right Solutions. Checked By: CP 622 Sherwood Drive
\m‘ﬁnngm Ct, Hayward, GA 9ab4b File Name: HL12684 Salinas, California 93906




Total

c= 0.58 ksf Specimen Shear Picture
5.0
4.0
k]
-
Ll 3.0
@
o
17
§ 20
£
)
1.0 -
0.0 { T \ -
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Normal Stress, o, ksf
[ e Totall ]
1.40 Specimen No. 1
Diameter, in Do | 2.40
1.20 Height, in Ho | 5.51
- M % |Water Content, % wo | 69.3
2 1.00 2 =
= I’ £ |Dry Density, Ibs/ft d, | 60.0
<)
v 0.80 Saturation, % So | 100
@ l Void Ratio eo | 1.757
% 0.60 Minor Principal Stress, ksf oy 0.70
g G Maximum Deviator Stress, ksf |(°|'U3)max 1.15
'§ ' Time 10 (61-53)ax MIN | 4 | 347
0.20 Deviator Stress @ 15% Axial Strain, ksf| (51=03)1s%| 0.76
Ultimate Deviator Stress, ksf (©—o3)u | na
0.00 T T T P 't
0.0 5.0 10.0 15.0 20.0 Rate of strain, %/min 1.00
Axial Strain, €, % Axial Strain at Failure, % Ef 3.47
[ == Specimen 1 ]
Description of Specimen: Dark Gray Fat Clay (CH)
Amount of Material Finer than the No. 200, %: 95
LL:  nm |PL: nm | Pl  nm Gg:  2.65 Assumed|Specimen Type: Undisturbed Test Method: ASTM D2850

Membrane correction applied

Boring: B-3 Remarks: nm= not measured, na = not applicable
Sample: 3B
Depth, ft: 5.5
Test Date: 11/9/19
= Project No.:  20201437.001A| TRIAXIAL COMPRESSION Figure
/-\ Date: 11/15/19 TEST (UU)
KLEINFELDER Entry By: cp Carr Lake and Park B-8
. Bright People, Right Solutions. Checked By: CP 622 Sherwood Drive
\\Gmnngwn Ct, Hayward, CA Y4545 File Name: HL12684 Salinas, California 93906




Total

C= 0.85 ksf Specimen Shear Picture
5.0
4.0
2
=30
I
o
1]
g 2.0
£
%)
1.0
0.0
0.0 1.0 2.0 3.0 4.0 5.0 6.0
Normal Stress, o, ksf
[ e L1 |
1.80 Specimen No. 1
Diameter, in D, 2.40
1.60 2\ — -
/ wm.\ Height, in Ho | 5.70
- 1.40 / ® |Water Content, % wo | 40.7
2 - .
g 1.20 I £ |Dry Density, Ibs/ft® 4, | 774
5 1.00 Saturation, % So 100
g [ Void Ratio eo | 1.137
o 0.80 ; ”
(‘7-’ Minor Principal Stress, ksf o3 0.50
% 0.60 Maximum Deviator Stress, ksf j("l =63)max| 1.70
§ 0.40 Time 10 (64-5'3)maxs MIN | t | 4.95
850 Deviator Stress @ 15% Axial Strain, ksf (01-03)15%| 1.48
’ Ultimate Deviator Stress, ksf (G1—03)un na
0.00 T T T : f ,
. Rate of strain, %/min € 1.00
0.0 5.0 10.0 50 oo |onclsien, % ‘
Axial Strain, €, % Axial Strain at Failure, % & 4.95
[ == Specimen 1 ]
Description of Specimen: Grayish Black Fat Clay with Sand (CH)
Amount of Material Finer than the No. 200, %: nm
LL:  nm | PL: nm I Pl:  nm | Gg: 2.65 Assumed |Specimen Type: Undisturbed Test Method: ASTM D2850

Membrane correction applied

Boring: B-4 Remarks: nm= not measured, na = not applicable
Sample: 2A
Depth, ft: 3.5
Test Date: 1111/19
— Project No.:  20201437.001A| TRIAXIAL COMPRESSION
/-\ Date: 11/15/19 TEST (UU)
KLEINFELDER Entry By: cP Carr Lake and Park B-9
Bright Peopfe. Right Solutions. Checked By: cP 622 Sherwood Drive
\iﬁf’(amngmn Ct, Hayward, CA Y4545 File Name: HL12684 Salinas, California 93906




Calilornia State Ceorthed Faboratory Mo, 2143

13 November, 2019

Job No.191 1044
Cust, No.10781

N

CERCO

@M analytical
1100 Willow Pass Court, Suite A
Concord, CA 94520-1006
925462 2771 Fax.925 462 2775

www.cercoanalytical.com

Mr. Gabricl Alcantar
Kleinfelder

75 E. Santa Clara, Level 5
San Jose, CA 95113

Subject: Praject No.: 20201437.001A
Project Name: 622 Sherwood Drive, Salinas
Corrosivity Analysis — ASTM Test Methods

Dear Mr. Alcantar:

Pursuant to your request, CERCO Analytical has analyzed the soil sample submitted on November 06,
2019. Bascd on the analytical results, a brief corrosivity evaluation is enclosed for your consideration.

Based upon the resistivity at [00% saturation mecasurement, this sample is classified as “scverely
corrosive”. All buried iron, steel, cast iron, ductile iron, galvanized steel and diclcctric coated steel or
iron should be properly protected against corrosion depending upon the critical nature of the structure.
All buried metallic pressure piping such as ductile iron firewater pipelines should be protected against

corrosion.

The chloride ion concentration is 230 mg/kg and is determined to be insufficient to attack steel embedded
in a concrete mortar coating,.

The sulfate ion concentration is 70 mg/kg and is determined to be insufficient to damage reinforced
concrete structures and cement mortar-coated steel at this location.

The pH of the soil is 7.80 which does not present corrosion problems for buried iron, steel, mortar-coated
steel and reinforced concrete structures,

The redox potential is 60-mV and is indicative of potentially “severely corrosive™ soils resulting from
anacrobic soil conditions.

This corrosivity evaluation is based on general corrosion engincering standards and is non-specific in
nature.  For specific long-term corrosion control design recommendations or consultation, please call

JDH Corrosion Consultants, Inc. at (925) 927-6631).

We appreciate the opportunity of working with you on this project. If you have any questions, or if you
require further information, please do not hesitate to contact us.

Very truly yours,
(,; RCO, ANALY ICAL, INC.

//u /Q)LA )7[,& _______ |

Dmhy Howatd, Jn , P.E,
President

JDH/jdl
Enclosure



CERCO

analytical

\_C

3 % n e
Clisat: Kleinfelder 1100 Willow Pass Court, Suite A
Client's Project No.:  20201437.001A Concord, CA 94520-1006
Client's Project Name: 622 Sherwood Drive, Salinas 925462 2771 Fax.9254622775
Date Sampled: 10/21-23/19 www.cercoanalytical.com
Date Received: 6-Nov-19
Matrix: Soil
Authorization: Signed Chain of Custody Date of Report: ~ 13-Nov-2019
Resistivity Resistivity
Redox (As Received)  (100% Saturation) Sulfide Chloride Sulfate
Job/Sample No. Sample 1.D. (mV) pH (ohms-cm) (ohms-cm) (mg/kg)* (mg/kg)* (mg/kg)*
1911044-001 B-6, 1A =60 7.80 980 330 - 230 70
Method: ASTM D1498 | ASTM D4972 ASTM G357 ASTM G57 ASTM D4638M ASTM D4327 ASTM D4327
Reporting Limit: - - - - 50 15 15
Date Analyzed: 12-Nov-2019 | 12-Nov-2019 13-Nov-2019 13-Nov-2019 - 12-Nov-2019 12-Nov-2019
;/. & ~
/ \ ” * Results Reported on "As Received” Basis
/’LJ/\/\ 2 / LC,\.’( J\

Cherl McMillen
Laboratory Director

Quality Control Summary -

All laboratory quality control parameters werc found to be within cstablished limits

Page No. 1




Waypoint.

ANALYTICAL

Anaheim Office
November 20, 2019
Report 19-315-0007

Kleinfelder, Inc.

380 North First Street
Suite A

San Jose CA 95112

Attn: Andrea Traum
RE: Carr Lake & Park, Salinas, Job #20201437.001A
Background

One sample was processed on November 11, 2019 identified as site soil from a depth of 6 to 24 inches
from an area where new landscaping is scheduled for installation. Fertilizer and amendment
recommendations were requested. The sample was analyzed for horticultural suitability, fertility, and
physical characteristics. The results of the analyses are attached. '

Analytical Results and Comments

The reaction of the sample is slightly alkaline at a pH of 7.5 with qualitative lime favorably low. This is
within the range preferred for most plants. Salinity (ECe), sodium and boron are safely low. The sodium
adsorption ratio (SAR) indicates that sodium is adequately balanced by soluble calcium and magnesium;
this balance is important for soil structure quality, which relates to the rate at which water infiltrates the
soil.

According to the USDA Soil Classification system, the texture of the less than 2mm fraction of the soil is
classified as clay. Organic matter content is low at 0.9% dry weight. Based on this information the
estimated infiltration rate is slow at 0.13 inch per hour. Infiltration rates may vary due to differences in
compaction across the site. The over 60% silt plus clay present and particularly the over 40% clay
present indicates that this soil will have a strong potential for issues with slow drainage and high water
holding capacity and irrigation timing should take this into account. Additional subdrainage is
recommended for larger specimens being installed in flat areas in this soil.

In terms of soil fertility, nitrogen, phosphorus and potassium are low. All of the other major nutrients are
sufficient for proper plant nutrition at this time. Of the micronutrients; copper is sufficient while zinc,
manganese and iron are low.

The primary symptom of zinc, manganese and iron deficiencies is a general yellowing of leaves with veins
remaining green. In severe cases, leaves may become pale yellow or whitish, but veins remain green.
Brown spots may develop between veins and leaf margins may turn brown. Zinc deficiencies typically
appear first on older, interior leaves. Manganese deficiency symptoms appear first on younger leaves.
Iron deficiency shows first and more severely on the newer growth at branch tips. If these symptoms are
present after plant installation they may be treated with an application of a chelated micronutrient
product at the manufacturer’s recommended rate. Incorporation of a composted greenwaste amendment
would also provide additional micronutrients and may be sufficient to negate any deficiency, product
depending.

4741 East Hunter Ave., Ste. A Anaheim CA 92807
(714) 282-8777 @ (714) 282-8575 fax
www.waypointanalytical.com

Page 1 of 4



Waypoint.

ANALYTICAL

Anaheim Office
Report 19-315-0017

Boron is safely low for general ornamental plants and may be below optimum levels for plant nutritional
purposes. Irrigation water often supplies sufficient boron to meet plant nutritional requirements.
However, if boron is low in the irrigation water and/or plants show symptoms of boron deficiency after
they are well established, you may consider an application of a product containing boron at the
manufacturer’s label rate. Boron deficiency symptoms often include stunted or deformed younger growth
and tight internodes. Tissue testing can be performed to identify a boron deficiency if it is suspected.
Incorporation of a composted greenwaste amendment may be sufficient to negate this deficiency,
product depending.

Recommendations

Incorporation of nitrogen, phosphorus and potassium fertilizers is recommended at the time of planting.
Incorporation of a nitrogen stabilized organic amendment or composted greenwaste product is
recommended in order to improve soil nutrient holding capacity and porosity. If a composted greenwaste
amendment is chosen, that would provide additional phosphorus and potassium as well as supplemental
micronutrients, product depending.

To Prepare for Mass Planting:

Drainage of the root zone should be improved by first loosening the top 10 inches of any undisturbed or
compacted soil. The following materials should then be evenly spread and thoroughly blended with the
top 6 inches of soil to form a homogenous layer:

Amount per 1000 Square Feet
6 cubic yards Nitrogen Stabilized Organic Amendment*
8 pounds Ammonium Phosphate (16-20-0)*
8 pounds Potassium Sulfate (0-0-50)*

*The rate may change based on the analysis of the chosen organic amendment. This rate is based on
270 Ibs. of dry weight of organic matter per cubic yard of amendment. If a composted greenwaste
amendment is chosen that provides a substantial amount of phosphorus or potassium, the ammonium
phosphate should be replaced with ammonium sulfate (21-0-0) at a 7 pound rate and the potassium
sulfate should be decreased or omitted accordingly.

To Prepare Backfill For Trees and Shrubs:
e Excavate planting pits at least twice as wide as the diameter of the rootball.
e  Soil immediately below the root ball should be left undisturbed to provide support but the sides
and the bottom around the side should be cultivated to improve porosity.
e The top of the rootball should be at or slightly above final grade.
e The top 12 inches of backfill around the sides of the rootball of trees and shrubs may consist of
the above amended soil or may be prepared as follows:

3 parts Site Soil
1 part Nitrogen Stabilized Organic Amendment*
Uniformly blended with:
Amount / Cubic Yard of Backfill
1/2 pound Ammonium Phosphate (16-20-0)*
1/2 pound Potassium Sulfate (0-0-50)*

4741 East Hunter Ave., Ste. A Anaheim CA 92807
(714) 282-8777 @ (714) 282-8575 fax
www.waypointanalytical.com

Page 2 of 4



Waypoint.

ANALYTICAL

Anaheim Office
Report 19-315-0017

*  Backfill below 12 inches required for 24 inch box or larger material should not contain the organic
amendment or ammonium phosphate, but should still contain the potassium sulfate at the
recommended rate. In order to improve phosphorus levels below 12 inches in depth, triple
superphosphate should be incorporated at a 1/4 pound rate.

° |deally a weed and turf free zone should be maintained just beyond the diameter of the planting
hole. A 2-4 inch deep layer of coarse mulch can be placed around the tree or shrub. Mulch should
be kept a minimum 4 inches from the trunk.

e lrrigation of new plantings should take into consideration the differing texture of the rootball
substrate and surrounding soil matrix to maintain adequate moisture during this critical period of
establishment.

Maintenance

Maintenance fertilization should rely primarily on a nitrogen only program supplemented with a complete
fertilizer in the fall and spring. Beginning 45-60 days after planting, ammonium sulfate (21-0-0) should be
applied at a rate of 5 pounds per 1000 square feet with reapplication every 45-60 days. Alternatively,
slow release Sulfur Coated Urea (43-0-0) may be applied at 6 pounds per 1000 square feet every 90
days. Once plants are performing satisfactorily, the frequency of fertilization may be decreased
depending on color and rate of growth desired. In the winter for a quick greening effect, calcium nitrate
(15.5-0-0) may be applied at a 6 pound rate if applicable. Early fall and spring, substitute a complete
fertilizer such as 15-15-15 to help insure continuing adequate phosphorus and potassium.

Alternatively, Blood Meal (12-0-0) provides available nitrogen fairly rapidly while materials such as
Feather Meal (12-0-0), Soybean or Cotton Seed Meal (7-1-1) are slower to provide available nitrogen, but
they extend the length of time they make this contribution. In order to provide a good supply of nitrogen
for a 3-4 month time frame a good combination would be 6 pounds Blood Meal and 14 pounds Feather
Meal per 1000 square feet. In the fall and spring, substitute a complete organic fertilizer such as 5-5-5
applied at the manufacturer’s label rate. Or, nutrient rich composted greenwaste may be spread in a 1 to
2 inch layer, which generally carries enough nutrition to boost complete nutrition though a source of
nitrogen might also be added at a half rate to assure adequate nitrogen availability.

If we can be of any further assistance, please feel free to contact us.

£l 1 s

Annmarie Lucchesi
alucchesi@waypointanalytical.com

Emailed 4 Pages: atraum@kleinfelder.com

4741 East Hunter Ave., Ste. A Anaheim CA 92807
(714) 282-8777 (W] (714) 282-8575 fax
www.waypointanalytical.com
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einfelder, Inc.
30 North First Street
Jsite A

Waypoint.

4741 East Hunter Ave. Suite A
Anaheim, CA 92807
Main 714-282-8777 ° Fax 714-282-8575

an Jose CA 95112 ANALYTICAL www.waypointanalytical.com
Report No : 19-315-0017
Project : Carr Lake + Park-Salinas Purchasg Bidars
b FEialiar dA COMPREHENSIVE SOIL ANALYSIS Date Recd : 11/11/2019
Date Printed : 11/15/2019
Page : 1 of 1
| Half Sat | oH " | NOg-N | NHg-N | PO,-P K Ca Mg cu Zn i Mn i Fe | I !
% : m | m m m m m m m m | Organic | i
Sample Description - Sample ID 3 Goal ] dES(/:;\ PP PP L ppm_| pp PP PP PP PP L BPT | PR E % dgry wi| Lab No. 1
TEC | Li:1ae -‘ Sufficiency Factors 1 } |
Site Soil 28 75 | 3 | 7 9 88 2440 | 12 13 | 3 | 10 | ?
? 0.9 : o f : [ 091 | 10040
166 Low | 0.2 0.3 0.4 0.9 14 | 06 02 | 02 | 01 | l
Saturation Extract Values A P | Percent of Sample Passing 2 mm Screen ] |
| i i i ° Sand | 5 . 5 *1
Ca ' M ' Na K I B so, | ! ‘ ¢ USDA Soil Classification | Lab No. |
! 4 i ! { i | SAR | Coarse  Fine Very Coarse Coarse  Med. to Very Fine O(Jszl!tos 1 0? Ioauyz ] |
neq/L ‘ megq/L | meg/L | meg/L ppm megq/L . | 5-12 2.5 | 1-2 05-1 0.05-05 - wen e | |
a1 | 20 22 | 01 | 006 | 35 13 | 17 24 7.0 1.2 21.4 | 162 | aa Clay | 10040 |

ficiency factor (1.0=sufficient for average crop) below each nutrient value. N factor based on 200 ppm constant feed. SAR = Sodium adsorption ratio. Half Saturation %=approx field moisture capacity. Nitrogen(N), Potassium(K),

cium(Ca) and Magnesium(Mg) by sodium chloride extraction. Phosphorus(P) by sodium bicarbonate extraction. Copper(Cu), Zinc(Zn), Manganese(Mn) & Iron(Fe) by DTPA extraction. Sat. ext. method for salinity (ECe as dS/m),Boron

Sulfate(SO 4 ), Sodium(Na). Gravel fraction expressed as percent by weight of oven-dried sample passing a 12mm(1/2 inch) sieve. Particle sizes in millimeters. Organic percentage determined by Walkley-Black or Loss on Ignition.

LOW , SUFFICIENT , HIGH
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Project Identification: Carr Lake Depth of  Penetration Liquid Containers
Test Location: Infiltration Test Constants: Area (cm?) Liquid (cm) (cm) No. Vol (em?/cm)
Liquid Used: Water Inner Ring 715 25.4 12.7 1 89.154
pH: Annular Space 2136 25.4 12.7 2 152.908
Tested By: M. Ryan
ASTM Method: D3385-09 | Liquid Level Maintained by Mariott Tube
Elapsed Flow Readings Incremental
Time Inner Ring Annular Space Liquid Infiltration Rate
Date Time A/(total) Reading Flow Reading Flow Temp Inner Annular
Trial No. 2019 hr:min:sec | (min) (cm) (cma) (cm) (cmz) degrees C cm/hr cm/hr Notes
S | 22-Oct 11:05:00 30 44.50 44.00 Start test at 11:05 am
1 E | 22-Oct 11:35:00 (30) 44.50 0.00 44,00 0.00 0.00000 0.00000 |30 min measurement intervals
S | 22-Oct 11:35:00 30 44.50 44.00
2 E | 22-Oct 12:05:00 (60) 44.50 0.00 44.00 0.00 0.00000 0.00000
S | 22-Oct | 12:05:00 30 44.50 44.00 No observed infiltration for first 60 mins
3 E | 22-Oct 12:35:00 (90) 41.50 267.46 43.00 152.91 0.74815 0.14317 |3 cm drop for third interval
S | 22-Oct 12:35:00 30 41.50 43.00
4 E | 22-Oct 13:05:00 (120) 37.50 356.62 40.90 321.11 0.99753 0.30066 |4 cm drop for fourth interval
S | 22-Oct | 13:05:00 30 37.50 40.90
5 E | 22-Oct 13:35:00 (150) 37.50 0.00 40.90 0.00 0.00000 0.00000 |No observed infiltration on 5th interval
S
6 E Test ended at 150 minutes
S
7 E
S
8 E
S
9 E
S
10 E
S
11 E
S
12 E
S
13 E
S
14 E
Inner: 0.58189 cm/hr= 1.62E-04  cm/sec 0.229091 in/hr Final Calculated Infiltration Rate: 0.23 in/hr
Outer: 0.14794 cm/hr= 4.11E-05 cm/sec 0.058246 in/hr
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Important Information atout This

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA)
has prepared this advisory to help you — assumedly
a client representative — interpret and apply this
geotechnical-engineering report as effectively as
possible. In that way, you can benefit from a lowered
exposure to problems associated with subsurface
conditions at project sites and development of

them that, for decades, have been a principal cause
of construction delays, cost overruns, claims,

and disputes. If you have questions or want more
information about any of the issues discussed herein,
contact your GBA-member geotechnical engineer.
Active engagement in GBA exposes geotechnical
engineers to a wide array of risk-confrontation
techniques that can be of genuine benefit for
everyone involved with a construction project.

Understand the Geotechnical-Engineering Services
Provided for this Report

Geotechnical-engineering services typically include the planning,
collection, interpretation, and analysis of exploratory data from

widely spaced borings and/or test pits. Field data are combined

with results from laboratory tests of soil and rock samples obtained
from field exploration (if applicable), observations made during site
reconnaissance, and historical information to form one or more models
of the expected subsurface conditions beneath the site. Local geology
and alterations of the site surface and subsurface by previous and
proposed construction are also important considerations. Geotechnical
engineers apply their engineering training, experience, and judgment
to adapt the requirements of the prospective project to the subsurface
model(s). Estimates are made of the subsurface conditions that

will likely be exposed during construction as well as the expected
performance of foundations and other structures being planned and/or
affected by constructlion activities.

The culmination of these geotechnical-engineering services is typically a
geotechnical-engineering report providing the data obtained, a discussion
of the subsurface model(s), the engineering and geologic engineering
assessments and analyses made, and the recommendations developed

to satisfy the given requirements of the project. These reports may be
titled investigations, explorations, studies, assessments, or evaluations.
Regardless of the title used, the geotechnical-engineering report is an
engineering interpretation of the subsurface conditions within the context
of the project and does not represent a close examination, systematic
inquiry, or thorough investigation of all site and subsurface conditions.

Geotechnical-Engineering Services are Performed
for Specific Purposes, Persons, and Projects,

and At Specific Times

Geotechnical engineers structure their services to meet the specific
needs, goals, and risk management preferences of their clients. A
\geotechnical-engineering study conducted for a given civil engineer

Geotechnical-Engineering Report

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes.

will not likely meet the needs of a civil-works constructor or even a
different civil engineer. Because each geotechnical-engineering study
is unique, each geotechnical-engineering reporl is unique, prepared
solely for the client.

Likewise, geotechnical-engineering services are performed for a specific
project and purpose. For example, it is unlikely that a geotechnical-
engineering study for a refrigerated warehouse will be the same as

one prepared for a parking garage; and a few borings drilled during

a preliminary study to evaluate site feasibility will not be adequate to
develop geotechnical design recommendations for the project.

Do not rely on this report if your geotechnical engineer prepared it:

» for a different client;

» for a different project or purpose;

« for a different site (that may or may not include all or a portion of
the original site); or

o before important events occurred at the site or adjacent Lo il;
e.g., man-made evenls like construction or environmental
remediation, or natural events like floods, droughts, earthquakes,
or groundwater fluctuations.

Note, too, the reliability of a geotechnical-engineering report can

be affected by the passage of time, because of factors like changed
subsurface conditions; new or modified codes, standards, or
regulations; or new techniques or tools. If you are the least bit uncertain
about the continued reliability of this report, contact your geotechnical
engineer before applying the recommendations in it. A minor amount
of additional testing or analysis after the passage of time - if any is
required at all - could prevent major problems.

Read this Report in Full

Costly problems have occurred because those relying on a geolechnical-
engineering report did nolt read the report in its entirety. Do_not rely on
an executive summary. Do not read selective elements only. Read and
refer to the report in full.

You Need to Inform Your Geotechnical Engineer
About Change
Your geotechnical engineer considered unique, project-specific factors
when developing the scope of study behind this report and developing
the confirmation-dependent recommendations the report conveys.
Typical changes that could erode the reliability of this report include
those that affect:
o the site’s size or shape;
o the elevation, configuration, location, orientation,
function or weight of the proposed structure and
the desired performance crileria;
« Lhe composition of the design team; or
= project ownership.

As a general rule, always inform your geotechnical engineer of project
or site changes — even minor ones - and request an assessment of their
impact. The geotechnical engineer who prepared this report cannot accept/




responsibility or liability for problems that arise because the geotechnical
engineer was not informed about developments the engineer otherwise
would have considered.

Most of the “Findings” Related in This Report

Are Professional Opinions

Before construction begins, geotechnical engineers explore a site’s
subsurface using various sampling and lesting procedures. Geotechnical
engineers can observe actual subsurface conditions only at those specific
locations where sampling and testing is performed. The data derived from
that sampling and testing were reviewed by your geotechnical engineer,
who then applied professional judgement to form opinions about
subsurface conditions throughout the site. Actual sitewide-subsurface
conditions may differ - maybe significantly - from those indicated in
this report. Confront that risk by retaining your geotechnical engineer
to serve on the design team through project completion to obtain
informed guidance quickly, whenever needed.

This Report’'s Recommendations Are
Confirmation-Dependent

The recommendations included in this report - including any options or
alternatives - are confirmation-dependent. In other words, they are not
final, because the geolechnical engineer who developed them relied heavily
on judgement and opinion to do so. Your geotechnical engineer can finalize
the recommendations only after observing actual subsurface conditions
exposed during construction. If through observation your geotechnical
engineer confirms that the conditions assumed to exist actually do exist,
the recommendations can be relied upon, assuming no other changes have
occurred. The geotechnical engineer who prepared this report cannot assume
responsibility or liability for confirmation-dependent recommendations if you
fail to retain that engineer to perform construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk
by having your geotechnical engineer serve as a continuing member of
the design team, to:

« confer with other design-team members;

o help develop specifications;

« review pertinent elements of other design professionals’ plans and

specifications; and
« be available whenever geotechnical-engineering guidance is needed.

You should also confront the risk of constructors misinterpreting this

report. Do so by retaining your geotechnical engineer to participate in
prebid and preconstruction conferences and to perform construction-
phase observations.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift
unanticipated-subsurface-conditions liability to constructors by limiting
the information they provide for bid preparation. To help prevent

the costly, contentious problems this practice has caused, include the
complete geotechnical-engineering report, along with any altachments
or appendices, with your contract documents, but be certain to note

GEOPROFESSIONAL
BUSINESS
M WA ASSOCIATION
Telephone: 301/565-2733
e-mail: info@geoprofessional.org www.geoprofessional.org

Copyright 2019 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly
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k Any other firm, individual, or other entity that so uses this document without being a GBA member could be committing negligent or intentional (fraudulent) misrepresentation. /
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conspicuously that you've included the material for information purposes
only. To avoid misunderstanding, you may also want to note that
“informational purposes” means constructors have no right to rely on
the interpretations, opinions, conclusions, or recommendations in the
report. Be certain that constructors know they may learn about specific
project requirements, including options selected from the report, only
from the design drawings and specifications. Remind constructors

that they may perform their own studies if they want to, and be sure to
allow enough time lo permil them (o do so. Only then might you be in
a position to give constructors the information available to you, while
requiring them to at least share some of the financial responsibilities
stemming from unanticipated conditions. Conducting prebid and
preconstruction conferences can also be valuable in this respect.

Read Responsibility Provisions Closely

Some client representatives, design professionals, and constructors do
not realize that geotechnical engineering is far less exact than other
engineering disciplines. This happens in part because soil and rock on
project sites are typically heterogeneous and not manufactured materials
with well-defined engineering properties like steel and concrete. That
lack of understanding has nurtured unrealistic expectations that have
resulted in disappointments, delays, cost overruns, claims, and disputes.
To confront that risk, geotechnical engineers commonly include
explanatory provisions in their reports. Sometimes labeled “limitations,”
many of these provisions indicate where geotechnical engineers’
responsibilities begin and end, to help others recognize their own
responsibilities and risks. Read these provisions closely. Ask questions.
Your geotechnical engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered

The personnel, equipment, and techniques used to perform an
environmental study - e.g,, a “phase-one” or “phase-two” environmental
site assessment — differ significantly from those used to perform a
geotechnical-engineering study. For that reason, a geotechnical-engineering
report does not usually provide environmental findings, conclusions, or
recommendations; e.g., about the likelihood of encountering underground
storage tanks or regulated contaminants. Unanticipated subsurface
environmental problems have led to project failures. If you have not
obtained your own environmental information about the project site,

ask your geolechnical consultant for a recommendation on how to find
environmental risk-management guidance.

Obtain Professional Assistance to Deal with

Moisture Infiltration and Mold

While your geotechnical engineer may have addressed groundwater,
water infiltration, or similar issues in this report, the engineer’s
services were not designed, conducted, or intended to prevent
migration of moisture - including water vapor - from the soil
through building slabs and walls and into the building interior, where
it can cause mold growth and material-performance deficiencies.
Accordingly, proper implementation of the geotechnical engineer’s
recommendations will not of itself be sufficient to prevent

moisture infiltration. Confront the risk of moisture infiltration by
including building-envelope or mold specialists on the design leam.
Geotechnical engineers are not building-envelope or mold specialists.
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ToxRisk Consulting, LLC

November 22, 2019
TRC Project Number BFS.2019.0001

Mr. Mike Bellinger
Principal

BFS Landscape Architects
425 Pacific Street
Monterey, CA 93940

Subject: Human Health Screening Evaluation
Proposed Carr Lake Restoration and Park Development
Salinas, California

Dear Mr. Bellinger,

ToxRisk Consulting, LLC (TRC) has prepared this human health screening evaluation (HHSE) for the
proposed Carr Lake re-development at 618 Sherwood Drive in Salinas, California (the “Site”).

The Site, comprises six parcels that total 73 acres. The assessor’s parcel numbers (APN’s) are:

e APN 003-821-033-000;
e APN 003-212-016-000;
e APN 003-212-015-000;
e APN 261-191-001-000;
e APN 003-212-007-000; and
e APN 261-191-007-000.

The parcels are used for agriculture and portions of two parcels (APN 003-212-016-000 and
APN 003-821-033-000) are developed with farming support buildings and a residence. During
the course of agricultural operations on the parcels, releases of petroleum hydrocarbons and
petroleum-related constituents may have occurred, and pesticides were applied to the cultivated
areas. Phase Il environmental site investigations were performed in 2016 and 2019 to assess the
potential presence of these compounds in soil on the Site (EIS 2016; Earth Systems 2019). The
results of these investigations provide data regarding soil conditions that were used to prepare

this human health screening evaluation (HHSE).
The purpose of the HHSE is:

e To estimate the health hazard that may be associated with potential exposures to the
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ToxRisk Consulting, LLC

chemical(s) of concern in soil under pertinent exposure scenarios; and
e To offer recommendations regarding the need for collecting additional site information,
the need for cleanup, and the need for mitigation measures incorporated into the

proposed development design.

The HHSE was performed in general accordance with the Preliminary Endangerment Assessment
Guidance Manual (DTSC 2015). The HHSE report is organized as follows:

e Exposure Pathways and Media of Concern — An exposure pathway describes the course a
chemical could take from a source to the location of a human receptor where that chemical
could be ingested, inhaled, or absorbed through the skin. An exposure pathway includes
sources, release mechanisms, transport mechanisms, affected media (e.g., soil,
groundwater, outdoor or indoor air), potential exposure routes (i.e., ingestion, inhalation,

or dermal absorption), and potential receptors.

e Chemicals of Potential Concern (COPCs) and Exposure Point Concentrations (EPCs) —
chemicals to be addressed in the HHSE are identified from site history and data
developed in environmental site investigations. An EPC is the concentration of COPC at

the location where exposure of a receptor could occur.

e Human Health Screening Levels — screening levels define acceptable environmental
concentrations of the COPCs based on cancer risk or noncancer hazard. COPCs present
at concentrations less than screening levels generally do not pose a hazard that requires

further investigation, mitigation, or remediation.

e Risk Characterization — provides a discussion of the health hazards that may be

associated with exposure to the COPCs at the estimated exposure point concentrations.

e Conclusions and Recommendations — based on the risk characterization, conclusions about
the potential health hazards associated with the site are provided and recommendations
for no further action, further investigation, mitigation, or remediation are made, as

appropriate, to address those hazards.
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1.0 EXPOSURE PATHWAYS AND MEDIA OF CONCERN

Based on current knowledge of the site and proposed land use, the HHSE will be limited to the

following receptor groups and exposure pathways (Table 1).

Table 1
Potential Exposure Pathways
Proposed Carr Lake Recreational Area, Salinas, California

Receptor Group Affected Medium Exposure Route

Adults and children using the | Soil Incidental ingestion

proposed recreational area Dermal contact
Dust inhalation

The source of water supplied to the proposed recreational area is assumed to be unaffected by
agricultural operations or releases that may have occurred on the subject site. California Water
Service Company (Cal Water) is the public water purveyor that supplies the area in which the
proposed recreational area is located. Therefore, potential health hazards are assumed to be

related to soil exposures only and potential exposures to groundwater were not evaluated.

2.0 CHEMICALS OF POTENTIAL CONCERN (COPCS) AND EXPOSURE CONCENTRATIONS

Soil samples from the proposed recreational area (n = 26) were analyzed for the following
classes of chemical compounds: organochlorine pesticides (OCPs); petroleum hydrocarbons and
related constituents; and metals (arsenic and lead only). Soil sample collection locations are
presented on Plates 1-4. All chemicals detected at least once in any soil sample reported in EIS
(2016) and Earth Systems (2019) were identified as COPCs and were evaluated in the HHSE.
The COPCs addressed in the HHSE are presented in Table 2.

Table 2
Chemicals of Potential Concern
Proposed Carr Lake Recreational Area, Salinas, California

OCPs TPH Metals
4,4'-DDD TPH-d Arsenic
4,4'-DDE TPH-o Lead
4,4'-DDT

Chlordane
a-Chlordane
g-Chlordane
Dieldrin

Endrin

Heptachlor epoxide
Toxaphene
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The exposure point concentration is that concentration of a COPC to which a receptor may be
exposed in a given medium (i.e., soil, groundwater, or air). In the HHSE, the maximum
concentration of each COPC reported in any soil sample (EIS 2016; Earth Systems 2019) was
compared to the appropriate screening level (See Section 5.0, “Risk Characterization”). An
upper-bound estimate of the average concentration for each COPC was also compared to
screening levels. The upper-bound estimate of the average concentration is the 95% upper
confidence limit of the average concentration (25UCL). A receptor is unlikely to spend all of their
time onsite in a single location. Instead receptors will move around the Site during each visit;
therefore, exposure to the COPCs is better represented by average concentrations, hence the use
of the 95UCL in this HHSE (Attachment A). The following exposure point concentrations were
applied in the HHSE (Table 3).

Table 3
Maximum and 95UCL Soil Concentrations for the COPCs
Proposed Carr Lake Recreational Ara
Salinas, California

Maximum Soil 95UCL
COPC Concentration Concentration
(mg/kg) (mg/kg)

4,4'-DDD 0.074 --a
4,4'-DDE 0.7 0.0067
4,4'-DDT 0.3 0.006
Chlordane 0.24 0.0247
a-Chlordane 0.025 0.223
g-Chlordane 0.018 0.0933
Dieldrin 0.15 0.0603
Endrin 0.017 0.0044
Heptachlor epoxide 0.0018 --a
Toxaphene 6:5 1.913
TPH-d 26 --a
TPH-o 660 -=0
Arsenic 11 7.46
Lead 26 16.83

@ The number of samples in which this COPC was present at a concentration greater than the method detection limit
were too few to accurately calculate a 95UCL.

3.0 HUMAN HEALTH SCREENING LEVELS

The California Environmental Protection Agency (Cal/EPA), Department of Toxic Substances
Control (DTSC) has developed modified human health screening levels (DTSC-SLs) that are based
on the U.S. Environmental Protection Agency (EPA) Regional Screening Levels (RSLs) calculation
methods but incorporate Cal/EPA toxicity criteria and the standard default exposure assumptions

presented by DTSC (2019a). Like RSLs, DTSC-SLs are concentrations in environmental media (i.e.,

HHSE_Carr Lake
FINAL

Page 4 of 12 November 22, 2019

BFS.2019.0001



ToxRisk Consulting, LLC

soil, groundwater, tap water, or air) that are not expected to pose a hazard to human health
under standard default exposure assumptions presented by DTSC (2019a). The DTSC-SLs
“...should be used in conjunction with the...RSLs to evaluate chemical concentrations in
environmental media at California sites and facilities” (DTSC 2019b). DTSC-SLs are based on a

target cancer risk level of 1 x 10-¢ and a target noncancer hazard quotient of 1.0.

For the health risk assessment of residual constituents in soil, the DTSC-SLs address the following

exposure pathways:

e Soil ingestion;
e Dust inhalation; and

e Dermal contact.

Because the future land use will be recreational, screening levels based on a site-specific
recreational exposure scenario were developed using the U.S. EPA on-line screening level
calculator! as recommended in DTSC (2019b). Exposure frequency under residential land use
would be much higher than under recreational land use. Therefore, the exposure frequency

values assumed for the recreational scenario were as follows:

e Ages 0-2 years — 7 days/year

e Ages 2-6 years — 14 days/year

e Ages 6-16 years — 36 days/year
e Ages 16-26 years — 72 days/year

Screening levels based on recreational land use are presented in Table 4. Inputs to, and output

from, the U.S. EPA on-line risk calculator are provided in Attachment B.

I Available on-line at https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search.
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Table 4
Screening Levels for the COPCs
Proposed Carr Lake Recreational Area, Salinas, California

Recreational Basis
copc Leind Yee Source
Screening Level
(mg/kg)

Chlordane 27.3 Cancer Risk U.S. EPA Risk Calculator
a-Chlordane 27.3 Cancer Risk U.S. EPA Risk Calculator
g-Chlordane 27.3 Cancer Risk U.S. EPA Risk Calculator
4,4'-DDD 34.6 Cancer Risk U.S. EPA Risk Calculator
4,4'-DDE 32.2 Cancer Risk U.S. EPA Risk Calculator
4,4'-DDT 29.8 Cancer Risk U.S. EPA Risk Calculator
Dieldrin 0.52 Cancer Risk U.S. EPA Risk Calculator
Endrin 569 Noncancer Hazard U.S. EPA Risk Calculator
Heptachlor epoxide 1.16 Cancer Risk U.S. EPA Risk Calculator
Toxaphene 6.92 Cancer Risk U.S. EPA Risk Calculator
TPH-d 1,200 Noncancer Hazard SFBRWQCB (2019)
TPH-o 180,000 Noncancer Hazard SFBRWQCB (2019)
Arsenic NA< NA< DTSC (2009, 2015)
Lead 80 NAP DTSC (2019)

a Not applicable, naturally occurring background concentrations were used to evaluate arsenic in soil as discussed in
DTSC (2015) and DTSC (2009), see Section 6.3.
b Llead screening level established in DTSC (2019b).

4.0 TOXICITY VALUES

The screening levels described in Section 3.0 were used to perform the HHSE and to complete the
risk characterization presented in Section 5.0; therefore, the selection and compilation of specific

toxicity values was not necessary (see Section 3.2.8.4 in DTSC 2015).

5.0 RISK CHARACTERIZATION

With the exception of arsenic and lead, health risks that may be associated with exposure to the
COPCs present in soil on the Site were evaluated by comparing the maximum soil concentration

for each COPC to the DTSC-SL for that chemical. The basic screening risk equations are:

C.s
Cancer Risk = =2 x (1 x 10-6)
SL¢y

Where:

Csoil = soil concentration of analyte
Slca = soil screening level based on carcinogenicity

And:
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Where:

Hazard Quotient =

Cioil-i = soil concentration of analyte
Slnc = soil screening level based on noncancer hazard

The cancer risk and noncancer hazard quotient based on the maximum soil concentrations

Csoil

nc

reported for each of the COPCs is presented in Table 5.

Table 5

Cancer Risk and Noncancer Hazard Estimates for the COPCs
Proposed Carr Lake Recreational Ared, Salinas, California

ToxRisk Consulting, LLC

" Screening Levels
Maximum
s Based on Based on

Soil Cancer Hazard

COPC 3 Cancer Noncancerous . ;
Concentration z ¢ Risk Quotient

(mg/ka) Risk Effects
(mg/kg) (mg/kg)

Chlordane (Technical) 0.048 27.3 1,060 1.76E-09 4.53E-05
a-Chlordane 0.0099 27.3 1,060 3.63E-10 9.34E-06
g-Chlordane 0.018 27.3 1,060 6.59E-10 1.70E-05
p,p-DDD 0.074 34.6 56.9 2.14E-09 1.30E-03
p.p-DDE 0.7 32.2 704 2.17E-08 9.94E-04
p.p-DDT 0.3 29.8 1,100 1.01E-08 2.73E-04
Dieldrin 0.15 0.52 94.8 2.89E-07 1.58E-03
Endrin 0.017 -- 569 -- 2.99E-05
Heptachlor epoxide 0.0018 1.16 70.3 1.55E-09 2.56E-05
Toxaphene 6.5 6.92 487 9.39E-07 1.33E-02
TPH-d 26 - 1,200 - 2.17E-02
TPH-o0 660 - 180,000 - 3.67E-03

Arsenic® 28.7 NA NA NA NA

Lead® 12.6 NA NA NA NA

TOTALS 1x10¢ 0.018

@ Health hazards that may be associated with arsenic are evaluated based on a comparison to background.
b Health hazards that may be associated with lead are evaluated based on a comparison to the DTSC residential

screening level of 80 mg/kg

Cal/EPA policy is used to interpret the significance of cancer risk and noncancer hazard estimates
(DTSC 2015, 2019b). The point of departure for risk management decisions based on cancer risk
is 1 x 10-%; therefore, where the cumulative cancer risk estimated on a given site is less than 1 x
10-¢, further investigation, mitigation, or remediation is generally not warranted. Similarly, where
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the noncancer hazard index is less than 1.0, further investigation, mitigation, or remediation is

generally not warranted.

5.1 Organochlorine Pesticides (OCPs)

Ten OCPs were identified in one or more soil samples collected from the proposed Carr Lake
recreation area. Each of the OCPs, except endrin, are classified as carcinogens. The cumulative
cancer risk that may be associated with the maximum concentrations of the OCPs is 1 x 10-¢
(rounded to one significant figure [EPA 1989]), which is equivalent to the 1 x 10-¢ point of
departure under Cal/EPA policy. The maximum concentrations of toxaphene and dieldrin account
for most of the cancer risk. Using the 95UCL concentrations calculated for each of the OCPs, the

estimated cancer risk is 4 x 107, which is well below the 1 x 10-¢ point of departure.

Given that the maximum and 95UCL OCP concentrations yield cancer risks at or below the 1 x
106 point of departure, and because, based on a review of the re-development plans, the
location of the maximum toxaphene and dieldrin concentrations will be in an area not generally
accessible to park users (sample SB-9 and SB-8, respectively, as reported in EIS 2016), further
investigation, mitigation, or remediation is not considered to be necessary to protect recreational

users.

The noncancer hazard index that may be associated with exposure to the OCPs under residential
land use screening levels was 0.018, which is well below the Cal/EPA point of departure. Based
on the noncancer hazard index and Cal/EPA policy, the OCPs in soil do not require further

investigation, mitigation, or remediation to protect recreational park visitors.

52 Lead
The maximum lead concentration on the Site was 26 mg/kg (SB-9), which is well below the DTSC-

SL for lead of 80 mg/kg under residential land use. Therefore, lead was not present at a

concentration that warrants further investigation, mitigation, or remediation.

5.3 Arsenic

DTSC recognizes that arsenic naturally occurs in California soils at concentrations that exceed
health-based screening levels; therefore, the agency has provided guidance for estimating
natural background concentrations and for establishing site-specific arsenic cleanup levels (DTSC
2009, 2015).
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To establish whether arsenic concentrations in soil required mitigation or remediation, methods
presented in Arsenic Strategies: Determination of Arsenic Remediation, Development of Arsenic
Cleanup Goals (DTSC 2009) were used calculate an arsenic cleanup goal for the Site. Calculation

of an arsenic cleanup goal involved the following steps:

Generate summary statistics for the arsenic data set.
Identify and remove outliers from the data set.

Determine the statistical distribution that best fits the data.

o8 I -

Calculate the 98" percentile concentration of arsenic as the arsenic cleanup goal.

Table 6 presents summary statistics for the arsenic data set.

Table 6
Descriptive Statistics for Arsenic in Soil
Proposed Carr Lake Recreational Ared, Salinas, California

Descriptive Statistic Value
Number of Samples 26
Minimum Detected Value 3.7
Maximum Detected Value 11

Mean 6.8
First Quartile (Q1) 5
Third Quartile (Q3) 8.35
Fourth Spread, f; 3.35
Standard Deviation 2.24

Outliers in the arsenic data set were identified using the fourth spread method (DTSC 2009). The
fourth spread, fs, is “defined as the measure of spread in a data set that is resistant to outliers

and is calculated according to the following equation:”
fi= Q3 —Q

Outliers are defined as any datum greater than Q3 + 1.5f; or less than Q; — 1.5f. For the Carr
Lake data set, therefore, outliers are any value greater than 13.4 mg/kg or less than -0.03
mg/kg. Because there are no samples with arsenic concentrations greater than 13.4 mg/kg or

less than -0.03 mg/kg, no outliers exist in the data set.
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The public domain EPA statistical package, ProUCL (version 5.1.002) was used to create a Q-plot

based on normal distribution for the 26 data points (Figure 1).

Q-Plot for Arsenic As-NDs
N=21

Mean =7.233
Sd=2296

Slope =2.338
Intercept = 7.233
Correlation, R = 0.982

1

10

[ Best Fit Line

As (mgikg)

15 1.0 05 0.0 05 1.0 15
Theoretical Quantiles (Standard Normal)

FIGURE 1. Q-PLOT OF ARSENIC DATA

Based on the correlation coefficient (R) of 0.982 and a visual inspection of the Q-plot, the arsenic
data fit a normal distribution. Consistent with DTSC guidance for smaller data sets, the 98t
percentile concentration, 11 mg/kg, represents an acceptable cleanup goal for arsenic (DTSC
2009). Therefore, further investigation, mitigation, or remediation are not required given that all

reported concentrations of arsenic in the 26 soil samples from the Site are 11 mg/kg or less.

6.0 CONCLUSIONS AND RECOMMENDATIONS

An HHSE was completed for the proposed Carr Lake recreational area in Salinas, California. The
HHSE was performed in general accordance with DTSC guidance and was based on Phase I
environmental site investigation data presented in EIS (2016) and Earth Systems (2019). The
HHSE addressed adults and children using the recreational area who are potentially exposed by
the soil ingestion, dermal contact, and dust inhalation pathways to OCPs, lead, and arsenic
detected in soil samples collected from the subject site. Based on the HHSE, the following

conclusions can be drawn:

1. OCPs do not pose a hazard that requires further investigation, mitigation, or remediation

based on laboratory analysis of 26 soil samples and comparison of the maximum soil
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concentration of each detected OCP to a site-specific soil screening level calculated for
recreational land use. No OCP was present in any soil sample at a concentration greater
than the site-specific screening level calculated using the U.S. EPA on-line screening level
calculator as recommended in DTSC HERO Note 3 (DTSC 2019b). The maximum OCP
concentrations were reported in locations not intended for recreational access.

2. Lead does not pose a hazard that requires further investigation, mitigation, or
remediation. The maximum concentration of lead, 26 mg/kg, was well below the DTSC
residential soil screening level of 80 mg/kg.

3. Arsenic does not pose a hazard that requires further investigation, mitigation, or
remediation. Arsenic was not present in any of the 26 soil samples analyzed at a
concentration greater than the site-specific arsenic cleanup goal of 11 mg/kg, which was

developed based on DTSC guidance.

Based on the foregoing analysis and conclusions further investigation, mitigation, or remediation is

not warranted for the subject Site.

6.0 CLOSING

Thank you for the opportunity to do this work. Should you have questions or wish to discuss this

report, please contact me at 425-922-5424 or by email at sdwyer(@toxriskconsulting.com.

Sincerely,
ToxRisk Consulting, LLC

Scott D. Dwyer, PhD, DABT
Consulting Toxicologist

Plates 1-4
Attachment A — Calculation of 95UCL
Attachment B — U.S. EPA On-line Screening Level Calculator Output
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ATTACHMENT A
CALCULATION OF 95UCL




UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation ProUCL 5.110/7/2019 1:38:50 PM

From File Data_2019.xls
Full Precision OFF
Confidence Coefficlent 95%
Number of Bootstrap Operations 2000

Chlordane {Technical)

General Statistics

Total Number of Observations
Number of Detacts
Number of Distinct Detects
Minimum Detect
Maximum Detect

Variance Detects

Mean Detects

Median Detects

Skewness Detects

Mean of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

tilliefors Test Statistic

5% tlllefors Critical Value

Detected Data Not Normal at 5% Significance Leve!

Kaplan-Meler (KM) Statistlcs using Normal Critical Values and other Nonparametric UCLs

KM Mean
KM SO
95% KM {t) UCL
95% KM {2} UCL
90% KM Chebyshev UCL
97.5% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statlstic

5% A-D Critical Value

-5 Test Statistic

5% K-S Critical Value

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)

Theta hat {MLE}

nu hat {MLE)

Mean {detects)

Garnma ROS Statistics using imputed Non-Detects

30 Number of Distinct Observations 11
6 Number of Non-Detects 24
& Number of Distinct Non-Detects 5
0.03 Minimum Non-Detect 0.025
0.24 Maximum Non-Detect 12
0.00686 Percent Non-Detects 80%
0,0883 SD Detects 0.0829
0.0475 CV betects 0.938
1,622 Kurtosis Detects 2031
-2.737 5D of Logged Detects 0.82
0.763 Shapiro Witk GOF Test
0.788 Detected Data Not Normal at 5% Significance Level
0.353 Lilliefors GOF Test
0,325 Detected Data Not Normal at 5% Significance Leve}
0.0415 KM Standard Error of Mean 0.00944
0.044  95% KM (BCA) UCL 0.0526
0.0575 95% KM {Percentile Bootstrap) UCL 0.0566
0,057 95% KM Bootstrap t UCL 0.0763
0.0698 95% KM Chebyshev UCL 0.0826
0.1 99% KM Chebyshev UCL 0.135

0,592 Anderson-Darling GOF Test

0.706 Detected data appear Gamma Distributed at 5% Significance tevel
0.348 Kolmogorov-Smirnoy GOF

0.337 Detected Data Not Gamma Distributed at 5% Significance Level

1.761 kstar {bias corrected MLE}) 0,991
0.0502 Theta star {bfas corrected MLE) 00851

21.13 nu star {bias corrected) 11.9
0.0883

GROS may not be ysed when data set has > 50% NDs with many tied ohservations at multiple DLs
GROS may not be used when kstar of detects Is small such as <1.0, especially when the sample size Is small {e.g., <15-20}

For such situations, GROS method may yleld incorrect values of UCLs and BTVs

This is especally true when the sample size Is small,

For gamma distributed detected data, BTVs and UCLs may be d using gamma dit on KM

Minimum 0.01 Mean 0.0284

Maximum 0.24 Median 0.01

5D 0047 CV 1.658

k hat {MLE} 1.036 k star (blas corrected MLE) 0.955

Theta hat {MLE} 0.0274 Theta star (blas corrected MLE) 0.0257

nu hat {MLE) 62.16 nu star {bias corrected) 57.28

AdJusted Leve! of Significance {B) 0.041

Approximate Chi Square Value {57.28, a} 40.48 AdJusted Chi Square Value {57.28, B} 40.08

95% Gamma Approximate UCt {use when n>=50) 0.0397 95% Gamma Adjusted UCL {use when n<s0) 0.0405

of Gamma P using KM

Mean [KM) 0.0415 SO {KM) o.044

Variance {KM) 0.00194 SE of Mean (KM) 0,00944

k hat {KM} 0.889 k star {(KM) 0.822

nu hat (kM) 53,31 nu star (KM} 49.32

theta hat (KM} 0.0467 theta star (KM) 0,0505

80% gamma percentile {KM) 0.0677 90% gamma percentlle (KM) 0.1

95% gamma percentile (KM} 0.133 99% gamma percentile (KM} 0.211

Gamma Kaplan-Meler {KM] Statistics

Approximate Chi Square Value (49.32, a) 34.19 Adjusted Chi Square Value (49.32, B} 33.47

95% Gamma Approximate KM-UCL (use when n>=50) 0.0598 95% Gamma Adjusted KM-UCL {use vhen n<S0) 0.0611

Lognormal GOF Test on Detected Observations Only

Shaplre Witk Test Statistic 0.866 Shaplro Wilk GOF Test

5% Shapiro Wilk Critical Value 0.788 Detected Data appear Lognormal at 5% Significance Leve]

Llliefors Test Statlstic 0.309 Uliiefors GOF Test

5% Lillefors Critical Value 0.325 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean In Original Scale 0.0289 Mean in Log Scale -4.237

SD In Original Scale ©.0471 SD in Log Scale 1.14
95% t UCL [assumes normality of ROS data) 0.0435  95% Percentile Bootstrap UCL 0.0445
95% BCA Bootstrap UCL 0.0513 95% Bootstrap tUCL 0.0662
95% H-UCL {Log ROS) 0.0486

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (fogged) -3,405 KM Geo Mean 0,0332

KM 5D {logged) 0.533  95% Critical H Value {KM-Log} 1,979

KM Standard Error of Mean (logged) 0123 95% H-UCL (KM -Log} 0.0466

KM SO {logged) 0,533 95% Critical H Value (KM-log) 1.979

KM Standard Ecror of Mean {logged) 0.123

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Originat Scale 0,0672 Mean In Log Scale -3.295

SD in Original Scale 0.112 5D In Log Scale 0.98



95% t UCL (Assumes normality)

0.102  95% H-Stat UCL 0.0937

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma at5%

Level

Suggested UCL to Use
[Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50 but k<=1)

0.0611]

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test
When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUcL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statisticlan,

a-Chlordane

General Statistics

Total Number of Observations
Number of Detects
Number of Distinct Detects
Minimum Detect
Maximum Detect

Variance Detects

Mean Detects

Median Detects

Skewness Detects

Mean of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Lilliefors Test Statistic

5% Lilliefors Critical Value

Detected Data Not Normal at 5% Significance Level

Kaplan-Meler (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean
KM sD
95% KM (t) UCL
95% KM (2) UCL
90% KM Chebyshev UCL
97.5% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic

5% A-D Critical Value

K-S Test Statistic

5% K-S Critical Value

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
K hat (MLE)

Theta hat (MLE)

nu hat (MLE)

Mean (detects)

Gamma ROS Statistics using Imputed Non-Detects

30 Number of Distinct Observations 21
19 Number of Non-Detects 1
17 Number of Distinct Non-Detects 4
0.002 Minimum Non-Detect 0.001
0.025 Maximum Non-Detect 0.05
2.55E-05 Percent Non-Detects 36.67%
0.00609 SD Detects 0.00505
0.0047 CV Detects 0.83
3.181 Kurtosis Detects 11.78
-5.291 SD of Logged Detects 0.578
0.633 Shapiro Wilk GOF Test
0.901 Detected Data Not Normal at 5% Significance Level
0.252 Lilliefors GOF Test
0.197 Detected Data Not Normal at 5% Significance Level
0.00472 KM Standard Error of Mean 8.80E-04
0.00453  95% KM (BCA) UCL 0.00635
0.00621 95% KM (Percentile Bootstrap) UCL 0.00624
0.00616 95% KM Bootstrap t UCL 0.00712
0.00736 95% KM Chebyshev UCL 0.00855
0.0102 99% KM Chebyshev UCL 0.0135

0.778 Anderson-Darling GOF Test
0.749 Detected Data Not Gamma Distributed at 5% Significance Level
0.178 Kolmogorov-Smirnov GOF

0.2 Detected data appear Gamma Distributed at 5% Significance Level

2.788 k star (blas corrected MLE) 2.383
0.00218 Theta star (bias corrected MLE) 0.00256

105.9 nu star (bias corrected) 90.54
0.00609

GROS may not be used when data set has > 50% NDs with many tled observations at multiple DLs
GROS may not be used when kstar of detects Is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be using gamma on KM

Minimum 0.002 Mean 0.00752

Maximum 0.025 Median 0.0073

sD 0.00442 cv 0.587

k hat (MLE) 3.494 k star (bias corrected MLE) i 3.167

Theta hat (MLE) 0.00215 Theta star (bias corrected MLE) 0.00238

nu hat (MLE) 209.6 nu star (bias corrected) 190

Adjusted Level of Significance (B) 0.041

Approximate Chi Square Value (190.00, a) 159.1 Adjusted Chi Square Value (190.00, B) 157.5

95% Gamma Approximate UCL (use when n>=50) 0.00898 95% Gamma Adjusted UCL (use when n<50) 0.00908
of Gamma rs using KM

Mean (KM) 0.00472 SD (KM) 0.00453

Variance (KM) 2.06E-05 SE of Mean (KM) 8.80E-04

k hat (KM) 1.083 k star (KM) 0.996

nu hat (KM) 64.95 nu star (KM) 59.79

theta hat (kM) 0.00436 theta star (KM) 0.00473

80% gamma percentile (KM) 0.00759 90% gamma percentile (KM) 0.0109

95% gamma percentile (KM) 0.0141 99% gamma percentile (KM) 0.0218

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (59.79, a) 43.01 Adjusted Chi Square Value (59.79, 8) 42.19

95% Gamma Approximate KM-UCL (use when n>=50) 0.00656 95% Gamma Adjusted KM-UCL (use when n<50) 0.00668

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic 0.938 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value 0.901 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.129 Lilliefors GOF Test

5% Lilliefors Critical Value 0.197 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale 0.00472 Mean in Log Scale -5.611

SD in Original Scale
95% t UCL (assumes normality of ROS data)
95% BCA Bootstrap UCL
95% H-UCL (Log ROS)

0.00444 SD in Log Scale 0.692

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)
KM SD (logged)

0.0061 95% Percentile Bootstrap UCL 0.00617
0.00663 95% Bootstrap t UCL 0.00724
0.00611

-5.684 KM Geo Mean 0.0034

0.813  95% Critical H Value (KM-Log) 2,255



KM standard Error of Mean (logged)
KM SD (logged)
KM Standard Error of Mean (logged)

DL/2 Statistics
DL/2 Normal
Mean in Original Scale
SD In Original Scale
95% t UCL (Assumes normality)

0,166 95% H-UCL (KM -Log)
0.813  95% Critical H Value (KM-Log)
0.166

DL/2 Log-Transformed
0.00536 Mean in Log Scale
0.00587 SD in Log Scale
0.00718 95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Ap Gamma at5% Level
Suggested UCL to Use
95% KM Adjusted Gamma UCL 0 | GROS Adjusted Gamma UCL

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test
When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

g-Chlordane

General Statistics

Total Number of Observations
Number of Detects
Number of Distinct Detects
Minimum Detect
Maximum Detect

Variance Detects

Mean Detects

Median Detects

Skewness Detects

Mean of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Lilliefors Test Statistic

5% Lilliefors Critical Value

Detected Data Not Normal at 5% Significance Level

30 Number of Distinct Observations
19 Number of Non-Detects
19 Number of Distinct Non-Detects
0.0017 Minimum Non-Detect
0.018 Maximum Non-Detect
1.37€-05 Percent Non-Detects
0.00585 SD Detects
0.0048 CV Detects
2,196 Kurtosis Detects
-5.286 SD of Logged Detects

0.79 Shapiro Wilk GOF Test
0.901 Detected Data Not Normal at 5% Significance Level
0.2 Lilliefors GOF Test
0,197 Detected Data Not Normal at 5% Significance Level

Kaplan-Meler (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean
KM sD
95% KM (t) UCL
95% KM (2) UCL
90% KM Chebyshev UCL
97.5% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic

5% A-D Critical Value

K-S Test Statistic

5% K-S Critical Value

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)

Theta hat (MLE)

nu hat (MLE)

Mean (detects)

Gamma ROS Statistics using Imputed Non-Detects

0.00455 KM Standard Error of Mean

0.00357 95% KM (BCA) UCL

0.00574 95% KM (Percentile Bootstrap) UCL
0.0057 95% KM Bootstrap t UCL

0.00665 95% KM Chebyshev UCL

0.00891 99% KM Chebyshev UCL

0.415 Anderson-Darling GOF Test

0.00665
2.255

-5.693

0.00957

0.00908

23
11

0.001
0.05
36.67%
0.0037
0.633
5.983
0.535

6,98E-04
0.00593
0.0057
0.00616
0.0076
0.0115

0.746 Detected data appear Gamma Distributed at 5% Significance Level

0.123 Kolmogorov-Smirnov GOF

0.2 Detected data appear Gamma Distributed at 5% Significance Level

3.609 k star (blas corrected MLE)
000162 Theta star (bias corrected MLE)

137.2 nu star (bias corrected)
0.00585

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
‘GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield Incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be d using gamma ion on KM

Minimum 0.0017 Mean

Maximum 0,018 Median

sD 0.00356 CV

k hat (MLE) 4,118 k star (bias corrected MLE)
Theta hat (MLE) 0.00179 Theta star (blas corrected MLE)
nu hat (MLE) 247.1 nu star (bias corrected)

Adjusted Level of Significance ()
Approximate Chi Square Value (223.69, a)
95% Gamma Approximate UCL (use when n>=50)

Estimates of Gamma Parameters using KM Estimates
Mean (KM)

Variance (KM)

k hat (KM)

nu hat (KM)

theta hat (KM)

80% gamma percentile (KM)

95% gamma percentile (KM)

Gamma Kaplan-Melier (KM) Statistics
Approximate Chi Square Value (89.33, a)
95% Gamma Approximate KM-UCL (use when n>=50)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Lilliefors Test Statistic

5% Lilliefors Critical Value

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale

0.041
190.1 Adjusted Chi Square Value (223.69, )
0.00868 95% Gamma Adjusted UCL (use when n<50)

0.00455 SD (KM)
1.27€-05 SE of Mean (KM)
1,63 k star (KM)
97.77 nu star (KM)
0.00279 theta star (KM)
0.00705 90% gamma percentile (KM)
0.0119 99% gamma percentile (KM)

68,54 Adjusted Chi Square Value (89.33, )
0,00593 95% Gamma Adjusted KM-UCL (use when n<50)

0.982 Shapiro Wilk GOF Test

0.901 Detected Data appear Lognormal at 5% Significance Level
0.0974 Lilliefors GOF Test

0.197 Detected Data appear Lognormal at 5% Significance Level

0.00461 Mean in Log Scale

3.075
0.0019
116.8

0.00737
0.00695
0.482
3.728
0.00198
2237

188.3
0.00876

0.00357
6,98E-04
1.489
89.33
0.00306
0.00951
0.0173

67.49
0.00603

-5.585



SD In Original Scale
95% t UCL (assumes normality of ROS data)
95% BCA Bootstrap UCL
95% H-UCL (Log ROS)

0.00342 SD in Log Scale
0.00567 95% Percentile Bootstrap UCL
0.00589  95% Bootstrap t UCL

0.0059

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)

KM SD (logged)

KM Standard Error of Mean (logged)
KM SD (logged)

KM Standard Error of Mean (logged)

DL/2 Statistics
DL/2 Normal
Mean in Original Scale
SD In Original Scale
95% t UCL (Assumes normality)

-5.682 KM Geo Mean

0.796  95% Critical H Value (KM-Log)
0.163 95% H-UCL (KM -Log)

0.796 95% Critical H Value (KM-Log)
0.163

DL/2 Log-Transformed
0.00521 Mean in Log Scale
0.00518 SD in Log Scale
0.00681 95% H-Stat UCL

DL/2 Is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use
95% KM Adjusted Gamma UCL

0. GROS Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

p,p-DDD

General Statistics

Total Number of Observations
Number of Detects
Number of Distinct Detects
Minimum Detect
Maximum Detect

Variance Detects

Mean Detects

Median Detects

Skewness Detects

Mean of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic

5% Shaplro Wilk Critical Value

Lilliefors Test Statistic

5% Lilliefors Critical Value

Detected Data Not Normal at 5% Significance Level

30 Number of Distinct Observations
26 Number of Non-Detects
25 Number of Distinct Non-Detects
0.001 Minimum Non-Detect
0.074 Maximum Non-Detect
4.26E-04 Percent Non-Detects
0.0154 SD Detects
0.00675 CV Detects
2.07 Kurtosls Detects
-4.826 SD of Logged Detects

0.658 Shapiro Wilk GOF Test

0.92 Detected Data Not Normal at 5% Significance Level
0.316 Lilliefors GOF Test

0.17 Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean
KM sD
95% KM (t) UCL
95% KM (z) UCL
90% KM Chebyshev UCL
97.5% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic

5% A-D Critical Value

K-S Test Statistic

5% K-S Critical Value

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)

Theta hat (MLE)

nu hat (MLE)

Mean (detects)

Gamma ROS Statistics using Imputed Non-Detects

0.0139 KM Standard Error of Mean

0.0194 95% KM (BCA) UCL

0.0201 95% KM (Percentile Bootstrap) UCL
0.0199 95% KM Bootstrap t UCL

0.0248 95% KM Chebyshev UCL

0.0366 99% KM Chebyshev UCL

1.263 Anderson-Darling GOF Test

0.641
0.00568
0.0062

0.00341
2.236
0.00651
2.236

-5.69
1.036
0.00939

0.00876

3.478
1.134

0.00363
0.0206
0.0198
0.0234
0.0298
0.0501

0.778 Detected Data Not Gamma Distributed at 5% Significance Level

0.189 Kolmogorov-Smirnov GOF

0.177 Detected Data Not Gamma Distributed at 5% Significance Level

0.893 k star (bias corrected MLE)
0.0173 Theta star (bias corrected MLE)
46.45 nu star (blas corrected)
0.0154

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be d using gamma onkMm

Minimum 0,001 Mean

Maximum 0.074 Median

sD 0.0192 cV

k hat (MLE) 1 k star (blas corrected MLE)
Theta hat (MLE) 0.0147 Theta star (bias corrected MLE)
nu hat (MLE) 59.97 nu star (bias corrected)

Adjusted Level of Significance ()
Approximate Chi Square Value (55.31, a)
95% Gamma Approximate UCL (use when n>=50)

of Gamma P using KM
Mean (KM)
Variance (KM)
k hat (KM)
nu hat (KM)
theta hat (KM)
80% gamma percentile (KM)
95% gamma percentile (KM)

Gamma Kaplan-Meler (KM) Statistics
Approximate Chi Square Value (29.16, a)
95% Gamma Approximate KM-UCL (use when n>=50)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Lilliefors Test Statistic

0.041
39,22 Adjusted Chi Square Value (55.31, B)
0.0207 95% Gamma Adjusted UCL (use when n<50)

0.0139 SD (KM)
3.76E-04 SE of Mean (KM)
0.515 k star (KM)
30.92 nu star (KM)
0.027 theta star (KM)
0.0228 90% gamma percentile (KM)
0.054 99% gamma percentile (KM)

17.84 Adjusted Chi Square Value (29.16, )
0.0228 95% Gamma Adjusted KM-UCL (use when n<50)

0.957 Shapiro Wilk GOF Test

0.92 Detected Data appear Lognormal at 5% Significance Level

0.104 Lilllefors GOF Test

0.816
0.0189
4242

0.0147
0.00845
1308
0.922
0.016
55.31

3844
0.0212

0.0194
0.00363
0.486
29.16
0.0286
0,0379
0.0938

17.32
0.0234



5% Lilliefors Critical Value
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale
SD in Original Scale

95% t UCL (assumes normality of ROS data)

95% BCA Bootstrap UCL

95% H-UCL (Log ROS)

0.17 Detected Data appear Lognormal at 5% Significance Level

0.0137 Mean in Log Scale
0.0197 SD in Log Scale
0.0198 95% Percentile Bootstrap UCL
0.0214 95% Bootstrap t UCL
0.027

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)

KM SD (logged)

KM Standard Error of Mean (logged)
KM SD (logged)

KM Standard Error of Mean (logged)

DL/2 Statistics
DL/2 Normal
Mean in Original Scale
SD in Original Scale
95% t UCL (Assumes normality)

-5.003 KM Geo Mean

1.187 95% Critical H Value (KM-Log)
0.225 95% H-UCL (KM -Log)

1.187 95% Critical H Value (KM-Log)
0.225

DL/2 Log-Transformed
0.0144 Mean in Log Scale
0.0197 SD in Log Scale
0.0205 95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear L | d at5%

Suggested UCL to Use
KM H-ucL

0.0247)

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

p,p-DDE

General Statistics

Total Number of Observations
Number of Detects
Number of Distinct Detects
Minimum Detect
Maximum Detect

Variance Detects

Mean Detects

Median Detects

Skewness Detects

Mean of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Lilliefors Test Statistic

5% Lilliefors Critical Value

Detected Data Not Normal at 5% Significance Level

30 Number of Distinct Observations
29 Number of Non-Detects
23 Number of Distinct Non-Detects
0.0018 Minimum Non-Detect
0.7 Maximum Non-Detect
0.0223 Percent Non-Detects
0.165 SD Detects
0.12 CV Detects
2.249 Kurtosis Detects
-2.189 SD of Logged Detects

0.768 Shapiro Wilk GOF Test

0.926 Detected Data Not Normal at 5% Significance Level
0.23 Lilliefors GOF Test

0.161 Detected Data Not Normal at 5% Significance Level

Kaplan-Meler (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean
KM SD
95% KM (t) ucL
95% KM (z) UCL
90% KM Chebyshev UCL
97.5% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic

5% A-D Critical Value

K-S Test Statistic

5% K-S Critical Value

Detected data appear Gamma Distributed at 5% Significance Level

‘Gamma Statistics on Detected Data Only
K hat (MLE)

Theta hat (MLE)

nu hat (MLE)

Mean (detects)

Gamma ROS Statistics using Imputed Non-Detects

0.16 KM Standard Error of Mean
0.147 95% KM (BCA) UCL
0.206 95% KM (Percentile Bootstrap) UCL
0.205 95% KM Bootstrap t UCL
0.242 95% KM Chebyshev UCL
0.33 99% KM Chebyshev UCL

0.586 Anderson-Darling GOF Test

-5.034

1.245
0.0201
0.0235

0.00672
2721
0.0247
2721

-4.989
129
0.0311

24

0.001
0.001
3.33%
0.149
0,903
5.839
1.086

0.0273
0.205
0.205

0.23
0.279
0.432

0.764 Detected data appear Gamma Distributed at 5% Significance Level

0.14 Kolmogorov-Smirnov GOF

0.166 Detected data appear Gamma Distributed at 5% Significance Level

1.429 k star (bias corrected MLE)
0.116 Theta star (bias corrected MLE)
82.89 nu star (bias corrected)

0.165

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This Is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be using gamma on KM

Minimum 0.0018 Mean

Maximum 0.7 Median

sD 0.149 cV

k hat (MLE) 1.283 k star (bias corrected MLE)
Theta hat (MLE) 0.125 Theta star (bias corrected MLE)
nu hat (MLE) 77 nu star (bias corrected)

Adjusted Level of Significance (B)
Approximate Chi Square Value (70.63, a)
95% Gamma Approximate UCL (use when n>=50)

of Gamma F using KM
Mean (KM)
Variance (KM)
k hat (kM)
nu hat (KM)
theta hat (KM)
80% gamma percentile (KM)
95% gamma percentile (KM)

Gamma Kaplan-Meler (KM) Statistics
Approximate Chi Square Value (65.03, a)
95% Gamma Approximate KM-UCL (use when n>=50)

0.041
52.29 Adjusted Chi Square Value (70.63, B)
0.216 95% Gamma Adjusted UCL {use when n<50)

0.16 SD (KM)
0.0216 SE of Mean (KM)
1.179 k star (KM)
70.77 nu star (KM)
0.135 theta star (KM)
0.255 90% gamma percentile (KM)
0.465 99% gamma percentile (KM)

47.47 Adjusted Chi Square Value (65.03, B)
0.219 95% Gamma Adjusted KM-UCL (use when n<50)

1.304
0.127
75.65

0.16
0.12
0.933
1177
0.136
70.63

51.38
0.22

0.147
0.0273
1.084
65.03
0.147
0.361
0.707

46.61
0.223



Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic 0.847 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value 0.926 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.199 Lilliefors GOF Test

5% Lilliefors Critical Value 0.161 Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale 0.16 Mean in Log Scale -2.27

SD in Original Scale 0.149 SD in Log Scale 1.155
95% t UCL (assumes normality of ROS data) 0.206 95% Percentile Bootstrap UCL 0.209
95% BCA Bootstrap UCL 0.217 95% Bootstrap t UCL 0.23
95% H-UCL (Log ROS) 0358

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) -2.347 KM Geo Mean 0.0957

KM SD (logged) 1.348  95% Critical H Value (KM-Log) 2.944

KM Standard Error of Mean (logged) 0.25 95% H-UCL (KM -Log) 0.496

KM SD (logged) 1348 95% Critical H Value (KM-Log) 2.944

KM Standard Error of Mean (logged) 0.25

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale 0.16 Mean in Log Scale -2.37

SD in Original Scale 0.15 SD in Log Scale 1.454
95% t UCL (Assumes normality) 0.206 95% H-Stat UCL 0.621

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM Adjusted Gamma UCL 0.223]95% GROS Adjusted Gamma UCL 0.22

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

p,p-DDT

General Statistics

Total Number of Observations 30 Number of Distinct Observations 24

Number of Detects 18 Number of Non-Detects 12

Number of Distinct Detects 17 Number of Distinct Non-Detects 7

Minimum Detect 0.018 Minimum Non-Detect 0.001

Maximum Detect 0.3 Maximum Non-Detect 025

Variance Detects 0.00415 Percent Non-Detects 40%

Mean Detects 0.0949 SD Detects 0.0644

Median Detects 0.0835 CV Detects 0.679

Skewness Detects 2,116 Kurtosis Detects 5731

Mean of Logged Detects -2.538 SD of Logged Detects 0.632

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.797 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value 0.897 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.246 Lilliefors GOF Test

5% Lilliefors Critical Value 0.202 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meler (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean 0,0652 KM Standard Error of Mean 0.0125

KM sD 0.0642  95% KM (BCA) UCL 0.0861
95% KM (t) UCL 0.0866 95% KM (Percentile Bootstrap) UCL 0.0859
95% KM (z) uCL 0.0859 95% KM Bootstrap t UCL 0.0922

90% KM Chebyshev UCL 0.103 95% KM Chebyshev UCL 0.12

97.5% KM Chebyshev UCL 0.144 99% KM Chebyshev UCL 0.19

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic 0.443 Anderson-Darling GOF Test

5% A-D Critical Value 0.747 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic 0.165 Kolmogorov-Smirnov GOF

5% K-S Critical Value 0.205 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) 2.889 k star (blas corrected MLE) 2444

Theta hat (MLE) 0.0328 Theta star (bias corrected MLE) 0.0388

nu hat (MLE) 104 nu star (blas corrected) 88

Mean (detects) 0.0949

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be using gamma il on KM

Minimum 0.01 Mean 0.0651

Maximum 0.3 Median 0.057

sD 0.063 CV 0.968

k hat (MLE) 1.23 k star (bias corrected MLE) 1.129

Theta hat (MLE) 0.0529 Theta star (bias corrected MLE) 0.0576

nu hat (MLE) 73.81 nu star (blas corrected) 67.76

Adjusted Level of Significance (B) 0.041

Approximate Chi Square Value (67.76, a) 49,82 Adjusted Chi Square Value (67.76, B) 48,93

95% Gamma Approximate UCL (use when n>=50) 0.0885 95% Gamma Adjusted UCL (use when n<50) 0.0901

Estimates of Gamma Parameters using KM Estimates

Mean (KM) 0.0652 SD (KM) 0.0642

Variance (KM) 0.00412 SE of Mean (KM) 0.0125

K hat (KM) 1,034 k star (kM) 0.953

nu hat (KM) 62.05 nu star (KM) 57.18

theta hat (KM) 0.0631 theta star (KM) 0.0685

80% gamma percentile (KM) 0.105 90% gamma percentile (KM) 0.152



95% gamma percentile (KM)

Gamma Kaplan-Meler (KM) Statistics
Approximate Chi Square Value (57.18, a)
95% Gamma Approximate KM-UCL (use when n>=50)

Lognormal GOF Test on Detected Observations Only
Shapliro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Lilliefors Test Statistic

5% Lilliefors Critical Value

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean In Original Scale
SD in Original Scale

95% t UCL (assumes normality of ROS data)

95% BCA Bootstrap UCL

95% H-UCL (Log ROS)

0.199 99% gamma percentile (KM)

40.8 Adjusted Chi Square Value (57.18, B)
0.0914 95% Gamma Adjusted KM-UCL (use when n<50)

0,962 Shapiro Wilk GOF Test

0.897 Detected Data appear Lognormal at 5% Significance Level
0.155 Lilliefors GOF Test

0.202 Detected Data appear Lognormal at 5% Significance Level

0.0686 Mean in Log Scale
0.06 SD in Log Scale
0.0872 95% Percentile Bootstrap UCL
0.091 95% Bootstrap t UCL
0.0955

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)

KM SD (logged)

KM Standard Error of Mean (logged)
KM D (logged)

KM Standard Error of Mean (logged)

DL/2 Statistics
DL/2 Normal
Mean in Original Scale
SD in Original Scale
95% t UCL (Assumes normality)

-3.657 KM Geo Mean

1.854 95% Critical H Value (KM-Log)
0.441  95% H-UCL (KM -Log)

1.854  95% Critical H Value (KM-Log)
0.441

DL/2 Log-Transformed
0.0728 Mean in Log Scale
0.0636 SD in Log Scale
0.0925 95% H-Stat UCL

DL/2 s not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use
95% KM Adjusted Gamma UCL

el

0. | GROS Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Malchle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Dieldrin

General Statistics

Total Number of Observations
Number of Detects
Number of Distinct Detects
Minimum Detect
Maximum Detect

Variance Detects

Mean Detects

Median Detects

Skewness Detects

Mean of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Lilliefors Test Statistic

5% Lilliefors Critical Value

Detected Data Not Normal at 5% Significance Level

30 Number of Distinct Observations
25 Number of Non-Detects
25 Number of Distinct Non-Detects
0.0073 Minimum Non-Detect
0.15 Maximum Non-Detect
0.00173 Percent Non-Detects
0.05 SD Detects
0.034 CV Detects
1.223 Kurtosis Detects
-3.325 SD of Logged Detects

0.843 Shapiro Wilk GOF Test

0.918 Detected Data Not Normal at 5% Significance Level
0.226 Lilliefors GOF Test

0.173 Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean
KM sD
95% KM (t) UCL
95% KM (z) uCL
90% KM Chebyshev UCL
97.5% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic

5% A-D Critical Value

K-S Test Statistic

5% K-S Critical Value

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)

Theta hat (MLE)

nu hat (MLE)

Mean (detects)

Gamma ROS Statistics using Imputed Non-Detects

0.0424 KM Standard Error of Mean
0.041 95% KM (BCA) UCL

0.0554  95% KM (Percentile Bootstrap) UCL
0,055 95% KM Bootstrap t UCL

0.0654 95% KM Chebyshev UCL

0.0902 99% KM Chebyshev UCL

0.389 Anderson-Darling GOF Test

0.308

40
0.0933

-2.978

0.783
0.0874
0.0957

0.0258
3.705
0.516
3.705

-3.199
1476
0.286

0.0901

28

0.001
0.05
16.67%
0.0416
0.831
0.517
0.849

0.00765
0.0557
0.0554
0.0577
0.0758

0.119

0.76 Detected data appear Gamma Distributed at 5% Significance Level

0.133 Kolmogorov-Smirnov GOF

0.177 Detected data appear Gamma Distributed at 5% Significance Level

1.667 k star (bias corrected MLE)
0.03 Theta star (bias corrected MLE)
83.35 nu star (bias corrected)
0.05

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be using gamma ibution on KM

Minimum 0.0073 Mean

Maximum 0.15 Median

sD 0.0406 CV

k hat (MLE) 1.435 k star (blas corrected MLE)
Theta hat (MLE) 0.0303 Theta star (blas corrected MLE)
nu hat (MLE) 86.11 nu star (bias corrected)

Adjusted Level of Significance (B)
Approximate Chi Square Value (78.83, a)
95% Gamma Approximate UCL (use when n>=50)

of Gamma P
Mean (KM)

using KM

0.041
59.38 Adjusted Chi Square Value (78.83, B)
0.0578 95% Gamma Adjusted UCL (use when n<50)

0.0424 5D (KM)

1.494
0.0335
74.68

0.0435
0.0285
0.931
1314
0.0331
78.83

584
0.0588

0.041



Variance (KM)

k hat (kM)

nu hat (KM)

theta hat (KM)

80% gamma percentile (KM)
95% gamma percentile (KM)

Gamma Kaplan-Meier (KM) Statistics
Approximate Chi Square Value (59.17, a)
95% Gamma Approximate KM-UCL (use when n>=50)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Lilliefors Test Statistic

5% Lilliefors Critical Value

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale
SD in Original Scale

95% t UCL (assumes normality of ROS data)

95% BCA Bootstrap UCL

95% H-UCL (Log ROS)

0.00168 SE of Mean (KM)
1.071 k star (KM)
64.27 nu star (KM)
0.0336 theta star (KM)
0.0684 90% gamma percentile (KM)
0.128 99% gamma percentile (KM)

42.49 Adjusted Chi Square Value (59.17, )
0.0591 95% Gamma Adjusted KM-UCL (use when n<50)

0.973 Shapiro Wilk GOF Test

0.918 Detected Data appear Lognormal at 5% Significance Level

0.0788 Lilliefors GOF Test

0.173 Detected Data appear Lognormal at 5% Significance Level

0.043 Mean in Log Scale
0.0411 SD in Log Scale
0.0557 95% Percentile Bootstrap UCL
0.0574 95% Bootstrap t UCL
0.0739

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)

KM SD (logged)

KM Standard Error of Mean (logged)
KM SD (logged)

KM Standard Error of Mean (logged)

DL/2 Statistics
DL/2 Normal
Mean In Original Scale
SD in Original Scale
95% t UCL (Assumes normality)

-3.84 KM Geo Mean

1.457 95% Critical H Value (KM-Log)
0.275  95% H-UCL (KM -Log)

1,457 95% Critical H Value (KM-Log)
0275

DL/2 Log-Transformed
0.0426 Mean in Log Scale
0.0415 SD in Log Scale
0.0555 95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use
95% KM Adjusted Gamma UCL

0. GROS Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Endrin

General Statistics

Total Number of Observations
Number of Detects
Number of Distinct Detects
Minimum Detect
Maximum Detect

Variance Detects

Mean Detects

Median Detects

Skewness Detects

Mean of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Lilliefors Test Statistic

5% Lilliefors Critical Value

Detected Data Not Normal at 5% Significance Level

30 Number of Distinct Observations
14 Number of Non-Detects
14 Number of Distinct Non-Detects
0.0014 Minimum Non-Detect
0.017 Maximum Non-Detect

1.63E-05 Percent Non-Detects

0.00494 SD Detects
0.0039 CV Detects
2.44 Kurtoss Detects
-5.52 SD of Logged Detects

0.697 Shapiro Wilk GOF Test

0.874 Detected Data Not Normal at 5% Significance Level
0.309 Lilliefors GOF Test

0.226 Detected Data Not Normal at 5% Significance Level

Kaplan-Meler (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean
KM sD
95% KM (t) UCL
95% KM (2) UCL
90% KM Chebyshev UCL
97.5% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic

5% A-D Critical Value

K-5 Test Statistic

5% K-S Critical Value

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)

Theta hat (MLE)

nu hat (MLE)

Mean (detects)

Gamma ROS Statistics using Imputed Non-Detects

0.00331 KM Standard Error of Mean

000325 95% KM (BCA) UCL

0.00441 95% KM (Percentile Bootstrap) UCL
0.00437 95% KM Bootstrap t UCL

0.00525 95% KM Chebyshev UCL

0.00736 99% KM Chebyshev UCL

0.77 Anderson-Darling GOF Test

0.00765
0.986
5917
0.043

0.0981
0.197

41,67
0.0603

-3.604

1.022
0.0554
0.0587

0.0215
3.101
0.144
3.101

-3.854
1.565
0.186

0.0588

18
16

0.001
0.05
53.33%
0.00403
0.817
6.424
0.627

6.49E-04
0.00447
0.00437
0.00506
0.00614
0.00976

0.744 Detected Data Not Gamma Distributed at 5% Significance Level

0.233 Kolmogorov-Smirnov GOF

0.231 Detected Data Not Gamma Distributed at 5% Significance Level

2.551 k star (bias corrected MLE)
0.00193 Theta star (blas corrected MLE)

71.42 nu star (bias corrected)
0.00494

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum

Maximum

sD

k hat (MLE)

Theta hat (MLE)

nu hat (MLE)

Adjusted Level of Significance (B)

0.0014 Mean
0.017 Median
0.00373 CV
3.337 k star (bias corrected MLE)
0.00229 Theta star (bias corrected MLE)
200.2 nu star (bias corrected)
0.041

2,052
0.00241
57.45

0.00764
0.01
0.488
3.026
0.00252
1815



Approximate Chi Square Value (181.54, a)
95% Gamma Approximate UCL (use when n>=50)

of Gamma P using KM
Mean (KM)
Variance (KM)
K hat (KM)
nu hat (KM)
theta hat (KM)
80% gamma percentile (KM)
95% gamma percentile (KM)

Gamma Kaplan-Meier (KM) Statistics
Approximate Chi Square Value (57.26, a)
95% Gamma Approximate KM-UCL (use when n>=50)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Lilliefors Test Statistic

5% Lilliefors Critical Value

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale
SD in Original Scale

95% t UCL (assumes normality of ROS data)

95% BCA Bootstrap UCL

95% H-UCL (Log ROS)

151.4 Adjusted Chi Square Value (181.54, B)
0.00916 95% Gamma Adjusted UCL (use when n<50)

0.00331 SD (KM)
1.06€-05 SE of Mean (KM)
1,036 k star (kM)
62.15 nu star (KM)
0.00319 theta star (KM)
0.00534 90% gamma percentile (KM)
0.0101 99% gamma percentile (KM)

40.87 Adjusted Chi Square Value (57.26, B)
0.00463 95% Gamma Adjusted KM-UCL (use when n<50)

0.939 Shapiro Wilk GOF Test

0.874 Detected Data appear Lognormal at 5% Significance Level

0.185 Lilliefors GOF Test

0.226 Detected Data appear Lognormal at 5% Significance Level

0.00325 Mean in Log Scale

0.00323 SD In Log Scale

0.00425 95% Percentile Bootstrap UCL
0.00462 95% Bootstrap t UCL

0.00437

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)

KM SD (logged)

KM Standard Error of Mean (logged)
KM 5D (logged)

KM Standard Error of Mean (logged)

DL/2 Statistics
DL/2 Normal
Mean in Original Scale
SD in Original Scale
95% t UCL (Assumes normality)

-6.036 KM Geo Mean

0.773  95% Critical H Value (KM-Log)
0.167 95% H-UCL (KM -Log)

0.773  95% Critical H Value (KM-Log)
0.167

DL/2 Log-Transformed
0.0041 Mean in Log Scale
0.00513 SD In Log Scale
0.00569 95% H-Stat UCL

DL/2is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Logi ats%

Suggested UCL to Use
KM H-UCL

0.00443

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Heptachlor epoxide

General Statistics

Total Number of Observations
Number of Detects

Number of Distinct Detects

30 Number of Distinct Observations
1 Number of Non-Detects
1 Number of Distinct Non-Detects

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set|

Itis suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Heptachlor epoxide was not processed|

Toxaphene

General Statistics

Total Number of Observations
Number of Detects
Number of Distinct Detects
Minimum Detect
Maximum Detect

Variance Detects

Mean Detects

Median Detects

Skewness Detects

Mean of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic

5% Shaplro Wilk Critical Value

Lilliefors Test Statistic

5% Lilliefors Critical Value

Detected Data Not Normal at 5% Significance Level

30 Number of Distinct Observations
24 Number of Non-Detects
19 Number of Distinct Non-Detects
0.13 Minimum Non-Detect
6.5 Maximum Non-Detect
2,084 Percent Non-Detects
1.018 SD Detects
0.36 CV Detects
2.789 Kurtosis Detects
-0.581 SD of Logged Detects

0.613 Shapiro Wilk GOF Test

0.916 Detected Data Not Normal at 5% Significance Level
0.285 Lilliefors GOF Test

0.177 Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean
KM sD
95% KM (t) UcL
95% KM (2) UCL
90% KM Chebyshev UCL
97.5% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic

5% A-D Critical Value

K-S Test Statistic

5% K-S Critical Value

Detected Data Not Gamma Distributed at 5% Significance Level

0.838 KM Standard Error of Mean

1319 95% KM (BCA) UCL

1,257 95% KM (Percentile Bootstrap) UCL
1.244  95% KM Bootstrap t UCL

1.578 95% KM Chebyshev UCL

2.378 99% KM Chebyshev UCL

1.766 Anderson-Darling GOF Test

-6.038
0.764
0.00426
0.0052

0.00239
2211
0.00443
2211

-6.001
1.032
0.00683

29

22

0.05
25
20%
1.444
1419
8.805
1,019

0,247
1221
1252
1.605
1913
3.292

0.773 Detected Data Not Gamma Distributed at 5% Significance Level

0.249 Kolmogorov-Smirnov GOF

0.183 Detected Data Not Gamma Distributed at 5% Significance Level



Gamma Statistics on Detected Data Only

k hat (MLE) 0.968 k star (bias corrected MLE)
Theta hat (MLE) 1.051 Theta star (bias corrected MLE)
nu hat (MLE) 46.47 nu star (bias corrected)

Mean (detects) 1.018

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects Is small such as <1.0, especially when the sample size s small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be using gamma onkKM

Minimum 0.01 Mean

Maximum 6.5 Median

sD 1.346 CV

k hat (MLE) 0.57 k star (bias corrected MLE)
Theta hat (MLE) 1.442 Theta star (bias corrected MLE)
nu hat (MLE) 34.18 nu star (blas corrected)
Adjusted Level of Significance (B) 0.041

20.15 Adjusted Chi Square Value (32.10, B)
1.309 95% Gamma Adjusted UCL (use when n<50)

Approximate Chi Square Value (32.10, a)
95% Gamma Approximate UCL (use when n>=50)

of Gamma P using KM
Mean (KM) 0.838 SD (KM)
Variance (KM) 1.74 SE of Mean (KM)
k hat (KM) 0.403 k star (KM)
nu hat (KM) 24.21 nu star (KM)
theta hat (KM) 2.077 theta star (KM)
80% gamma percentile (KM) 1.346 90% gamma percentile (KM)

95% gamma percentile (KM) 3.527 99% gamma percentile (KM)
Gamma Kaplan-Meler (KM) Statistics
Approximate Chi Square Value (23.12, a)

95% Gamma Approximate KM-UCL (use when n>=50)

13.18 Adjusted Chi Square Value (23.12, B)

L GOF Test on dob Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Lilliefors Test Statistic

5% Lilliefors Critical Value

Detected Data Not Lognormal at 5% Significance Level

0.905 Shapiro Wilk GOF Test

0.199 Lilliefors GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects
Mean In Original Scale
SD in Original Scale

0.835 Mean in Log Scale

1.339 5D In Log Scale

95% t UCL (assumes normality of ROS data) 1.25 95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL 1.4 95% Bootstrap t UCL

95% H-UCL (Log ROS) 1578

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) -1.006 KM Geo Mean

KM SD (logged) 1.281  95% Critical H Value (KM-Log)
KM Standard Error of Mean (logged) 0.242  95% H-UCL (KM -Log)

KM SO (logged) 1.281  95% Critical H Value (KM-Log)
KM Standard Error of Mean (logged) 0.242

DL/2 Statistics

147 95% Gamma Adjusted KM-UCL (use when n<50)

0.916 Detected Data Not Lognormal at 5% Significance Level

0.177 Detected Data Not Lognormal at 5% Significance Level

DL/2 Normal
Mean in Original Scale
SD In Original Scale
95% t UCL {Assumes normality)

DL/2 Log-Transformed
0.862 Mean in Log Scale
1.34 5D In Log Scale
1.277 95% H-Stat UCL

DL/2 Is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 1,913

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician,

0.875
1.163
42

0.822
033
1.638
0.535
1536
321

19.6
1.345

1319
0.247
0.385
23.12
2175
2.382
6.416

12.75
1.52

-0.975
1.249
1.263
1.601

0.366
2.849
1634
2.849

-1,026
1429
2.242
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Site-specific

Recreator Equation Inputs for Soil

* Inputted values different from Recreator defaults are highlighted.

A (PEF Dispersion Constant)

A (VF Dispersion Constant)

A (VF Dispersion Constant - Mass Limit)

B (PEF Dispersion Constant)

B (VF Dispersion Constant)

B (VF Dispersion Constant - Mass Limit)
City .. (Climate Zone) Selection

City,,. (Climate Zone) Selection

C (PEF Dispersion Constant)

C (VF Dispersion Constant)

C (VF Dispersion Constant - Mass Limit)
foc (fraction organic carbon in sail) g/g

F(x) (function dependenton U _/U) unitless
n (total soil porosity) L
p, (dry soil bulk density) g/cm 3

p. (dry soil bulk density - mass limit) g/cm 3
PEF (particulate emission factor) m 3/kg

p. (scil particle density) g/lcm 3

(g/m?*-s per kg/m?)

Q/C_, (g/m?-s per kg/m?3)

Q/C,_, (g/m?s per kg/m?)

A, (PEF acres)

Q/IC

wind

A (VF acres)

A, (VF mass-limit acres)

AF, ., (skin adherence factor) mg/cm 2

AF__ (skin adherence factor) mg/cm 2

AF__. (skin adherence factor) mg/cm 2

AF._.. (skin adherence factor) mg/cm ?

AF ___ (skin adherence factor - adult) mg/cm 2

rars

AF . (skin adherence factor - child) mg/cm 2

Output generated 070CT2019:19:26:32

Recreator
Soil
Default
Value

16.2302
11.911
11.911
18.7762
18.4385
18.4385
Default
Default
216.108
209.7845
209.7845
0.006
0.194
0.43396
15

15
1359344438
2.65
93.77
68.18
68.18

0.5

05

0.5

0.2

0.2

0.07

0.07

0.07

0.2

Form-input
Value

16.2302

11.911

11.911

18.7762

18.4385

18.4385

Default

Default

216.108

209.7845

209.7845

0.006

0.194

0.43396

15

15

1359344438

2.65

93.77

68.18

68.18

05

0.5

0.5

0.2

0.2

0.07

0.07

0.07

0.2



Site-specific

Recreator Equation Inputs for Soil

* Inputted values different from Recreator defaults are highlighted.

Variable
AT__ (averaging time)
BW,_, (body weight) kg
BW., (body weight) kg
BW._,, (body weight) kg
BW,... (body weight) kg
BW __ _ (body weight - adult) kg

ror-a

BW ___ (body weight - child) kg

DFS (age-adjusted soil dermal factor) mg/kg

roraadi

DFSM.,,..... (mutagenic age-adjusted soil dermal factor) mg/kg

ED_ (exposure duration - recreator) years
ED, ., (exposure duration) year

ED,, (exposure duration) year

ED,,, (exposure duration) year

ED.,., (exposure duration) year

ED,__ (exposure duration - child) years

EF __ (exposure frequency) days/year

EF,, (exposure frequency) days/year

EF, ., (exposure frequency) days/year

EF, .. (exposure frequency) days/year

EF,. .. (exposure frequency) days/year

EF___ (exposure frequency - adult) days/year
EF __ (exposure frequency - child) days/year
ET_ (exposure time - recreator) hours/day
ET, , (exposure time) hours/day

ET,, (exposure time) hours/day

ET,.. (exposure time) hours/day

ET,. .. (exposure time) hours/day

ET_ . (adult exposure time) hours/day

rora

ET__ (child exposure time) hours/day

ror—r

THQ (target hazard quotient) unitless

Output generated 070CT2019:19:26:32

Recreator

Soil
Default
Value

365
15
15
80
80
80
13

26

10
10

0.1

Form-input
Value

365
15
15
80
80
80
15
7915.103
1924552
26



Site-specific
Recreator Equation Inputs for Soil

* Inputted values different from Recreator defaults are highlighted.

Recreator
Soil
Default = Form-input
Variable Value Value
IFS___. (age-adjusted soil ingestion factor) mg/kg " 2283.36
IFSM____, (mutagenic age-adjusted soil ingestion factor) mg/kg . 6356.667
IRS,_, (soil intake rate) mg/day 200 200
IRS_, (soil intake rate) mg/day 200 200
IRS_ ., (soil intake rate) mg/day 100 100
IRS,, .. (soil intake rate) mg/day 100 100
IRS _ _ (soil intake rate - adult) mg/day 100 100
IRS__ (soil intake rate - child) mg/day 200 200
LT (lifetime - recreator) years 70 70
SA,, (skin surface area) cm %day 2373 2373
SA_, (skin surface area) cm %day 2373 2373
SA. .. (skin surface area) cm ?%day 6032 6032
SA,... (skin surface area) cm ?/day 6032 6032
SA .. (skin surface area - adult) cm ?/day 6032 6032
SA..._ (skin surface area - child) cm 2/day 2373 2373
TR (target risk) unitless 1.0E-06 1.0E-06
T, (groundwater temperature) Celsius 25 25
Theta, (air-filled soil porosity) L _/L_, 0.28396 0.28396
Theta, (waterfilled soil porosity) L . /L_, 0.15 0.15
T (exposure interval) s 819936000 819936000
T (exposure interval) yr 26 26
U_ (mean annual wind speed) m/s 4.69 4.69
U, (equivalent threshold value) 11.32 11.32
V (fraction of vegetative cover) unitless 0.5 0.5

Output generated 070CT2019:19:26:32



Site-specific

Recreator Regional Screening Levels (RSL) for Soil

Key: I =IRIS; P = PPRTV; O = OPP; A = ATSDR; C = Cal EPA; X = PPRTV Screening Level; H = HEAST; D = DWSHA; W = TEF applied; E = RPF applied; G = see
user's guide; U = user provided; ca = cancer; nc = noncancer; * = where: nc SL < 100X ca SL; ** = where nc SL < 10X ca SL; SSL values are based on

DAF=1; max = ceiling limit exceeded; sat = Csat exceeded.

Soil
Saturation
CAS Chemical SF, SF, IUR IUR RfD RfD RfC RfC Concentration
Chemical Number Mutagen? Volatile? Type (mgl/kg-day) " Ref (ug/m3)" Ref (mg/kg-day) Ref (mg/m?) Ref GIABS ABS RBA (mg/kg)
Chlordane 12789-03-6 No Yes Organics 3.50E-01 U 1.00E-04 U 5.00E-04 U 7.00E-04 U 1 0.04 1 -
DDD, p,p’- (DDD)  72-54-8 No No Organics 2.40E-01 U 6.90E-05 U 3.00E-05 U - 1 01 1 -
DDE, p,p'- 72-55-9 No Yes Organics 3.40E-01 U 9.70E-05 U 3.00E-04 U - 1 - 1 -
DDT 50-29-3 No No Organics 3.40E-01 U 9.70E-05 U 5.00E-04 U - 1 0.03 1 -
Dieldrin 60-57-1 No No Organics 1.60E+01 U 4.60E-03 U 5.00E-05 U - 1 01 1 -
Endrin 72-20-8 No No Organics - - 3.00E-04 U - 1 01 1 -
Heptachlor Epoxide 1024-57-3 No Yes Organics 9.10E+00 U 260E-03 U 1.30E-05 U - 1 - 1 -
Toxaphene 8001-35-2 No No Organics 1.20E+00 U 3.20E-04 U 9.00E-05 U - 1 01 1 -

Output generated 070CT2019:19:26:32



Site-specific

Recreator Regional Screening Levels (RSL) for Soil

Key: 1 =IRIS; P = PPRTV; O = OPP; A = ATSDR; C = Cal EPA; X = PPRTV Screening Level; H = HEAST; D = DWSHA; W = TEF applied; E = RPF applied; G = see
user's guide; U = user provided; ca = cancer; nc = noncancer; * = where: nc SL < 100X ca SL; ** = where nc SL < 10X ca SL; SSL values are based on

DAF=1; max = ceiling limit exceeded; sat = Csat exceeded.

Henry's
Law Normal
Constant H® Boiling Critical Particulate
Usedin and Point Temperature Emission Volatilization
S K.\ K\ HLC Calecs HLC BP BP TC TC Chemical D\ D\ D\ Factor Factor

(mg/l) (cm3®g) (cm®g) (atm-m3/mole) (unitless) Ref (K) Ref (K) Ref Type (cm?s) (cm?s) (cm?s) (m3Kkg) (m3/kg)
5.60E-02 6.75E+04 4.05E+02  4.86E-05 1.99E-03 U 62415 U 672 U PEST 2.15E-02 545E-06 5.70E-09 1.36E+09  1.53E+06
9.00E-02 1.18E+05 - 6.60E-06 270E-04 U 623.15 U 935 U PEST 4.06E-02 4.74E-06 - 1.36E+09 -
4.00E-02 1.18E+05 7.08E+02  4.16E-05 1.70E-03 U 609.15 U 914 U PEST 230E-02 5.86E-06 3.00E-09 1.36E+09  2.11E+06
5.50E-03 1.69E+05 - 8.32E-06 340E-04 U 53315 U 800 U PEST 3.79E-02 4.43E-06 - 1.36E+09 -
1.95E-01 2.01E+04 - 1.00E-05 4.09E-04 U 603.15 U 905 U PEST 233E-02 6.01E-06 - 1.36E+09 -
2.50E-01 2.01E+04 - 6.36E-06 2.60E-04 U 603.15 U - PEST 3.62E-02 4.22E-06 - 1.36E+09 -
2.00E-01 1.01E+04 6.06E+01 2.10E-05 859E-04 U 61415 U 921 U PEST 240E-02 6.25E-06 1.87E-08 1.36E+09  8.42E+05
5.50E-01 7.72E+04 - 6.00E-06 245E-04 U 656.15 U - PEST 2.08E-02 5.26E-06 - 1.36E+09 -

Output generated 070CT2019:19:26:32



Site-specific 6
Recreator Regional Screening Levels (RSL) for Soil
Key: 1 =IRIS; P = PPRTV; O = OPP; A = ATSDR; C = Cal EPA; X = PPRTV Screening Level; H = HEAST; D = DWSHA; W = TEF applied; E = RPF applied; G = see
user's guide; U = user provided; ca = cancer; nc = noncancer; * = where: nc SL < 100X ca SL; ** = where nc SL < 10X ca SL; SSL values are based on
DAF=1; max = ceiling limit exceeded; sat = Csat exceeded.
Ingestion Dermal Inhalation Noncarcinogenic Ingestion Dermal Inhalation Noncarcinogenic
Ingestion Dermal Inhalation Carcinogenic SL SL SL SL SL SL SL SL
SL SL SL SL Child Child Child Child Adult  Adult Adult Adult Screening
TR=1E-06 TR=1E-06 TR=1E-06 TR=1E-06 THQ=1 THQ=1 THQ=1 THI=1 THQ=1 THQ=1 THQ=1 THI=1 Level
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mgkg) (mgkg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
3.20E+01 231E+02 1.02E+03 2.73E+01  1.17E+03 1.24E+04 1.00E+05 1.06E+03 2.70E+03 1.60E+04 2.16E+04 2.09E+03 273E+01 ca*
466E+01 1.35E+02 1.31E+06 3.46E+01  7.04E+01 2.97E+02 - 5.69E+01 1.62E+02 3.84E+02 - 1.14E+02 3.46E+01 ca™
3.29E+01 - 145E+03  3.22E+01  7.04E+02 - - 7.04E+02 1.62E+03 - - 1.62E+03 3.22E+01 ca*
3.29E+01 3.16E+02 9.34E+05 2.98E+01  1.17E+03 1.65E+04 - 1.10E+03 2.70E+03 2.13E+04 - 2.40E+03 2.98E+01 ca*
6.99E-01 2.02E+00 1.97E+04  5.19E-01  1.17E+02 4.94E+02 - 9.48E+01 2.70E+02 6.40E+02 - 1.90E+02 519E-01ca
- - - - 7.04E+02 2.97E+03 - 5.69E+02 1.62E+03 3.84E+03 - 1.14E+03 5.69E+02nc
1.23E+00 - 2.16E+01  1.16E+00  3.05E+01 = - 3.05E+01 7.03E+01 - - 7.03E+01 1.16E+00ca*
9.32E+00 2.69E+01 2.83E+05 6.92E+00 2.11E+02 8.90E+02 - 1.71E+02 4.87E+02 1.15E+03 - 3.42E+02 6.92E+00ca*

Output generated 070CT2019:19:26:32
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1 INTRODUCTION

The lkeda, Hibino and Higashi families have owned and farmed the approximately 480-
acre Carr Lake lakebed properties (west of East Laurel Drive) for decades. In January
2017, Big Sur Land Trust (BSLT), a non-profit organization with a mission of land
conservation, acquired approximately 73.1 acres of lakebed property from the lkeda
family. In 2017, BSLT began a community engagement process to co-create the property
as a multi-benefit community park. BSLT, working with BFS Landscape Architects and
Balance Hydrologics, developed conceptual designs for the park based on feedback
and input from the community and stakeholders. This report accompanies the 30%
restoration designs for Carr Lake in Salinas, California and will be updated to accompany
the 50% and final designs. This report provides the analysis and rationale behind the
design and should always accompany the plans whenever they are circulated.

1.1 Purpose
The purpose of this Design Basis Report is to describe the background information and
analyses which have been used in the development of the restoration design. The 30%
design represent the advancement of conceptual designs developed by BSLT with input
from the community, as based on consideration of associated historical conditions,
watershed geology and geomorphology, and hydrologic/hydraulic analyses.
1.2 Acknowledgements
The work and information presented in this report draws on information and efforts
provided by several key individuals and stakeholders:

e BFS Landscape Architects

e Whitson Engineers

e California State University Monterey Bay ENVS 660 Graduate Class

e Fred Watson (CSUMB)

Andrea Woolfolk (Elkhorn Slough National Estuarine Research Reserve)

1.3  Project Goals and Objectives
1.3.1 RESTORATION GOALS

e Restore natural and self-sustaining creek and floodplain processes and functions;

Balance Hydrologics, Inc. ]
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e Promote, enhance, and restore naturally functioning habitat; and

e Provide an open space/park for residents of Salinas and vicinity to access a
natfural environment.

1.3.2 RESTORATION OBJECTIVES

e |mprove water quality through enhancement of natural physical and biological
processes and constructed water freatment infrastructure;

e Restore and enhance fish and wildlife habitat;

e Maintain or improve flood conveyance and capacity;

e Incorporate design elements that are adaptable and resilient under changing
climate conditions; and

e Incorporate design elements that are conducive to public safety.

1.4 Available Data/Reports Reviewed

The following data, reports, and/or information were collected and/or reviewed for this
project. Additionally, Appendix A of the Carr Lake Preliminary Hydrologic Constraints and
Opportunities report includes a comprehensive annotated bibliography on Carr Lake.

e Topographic information: 1-ft contour topographic survey map of site (Whitson
Engineers, 2019)

e Carr Lake Preliminary Hydrologic Constraints and Opportunities (Senter and
others, Balance Hydrologics, 2017)

e Carr Lake Water Quadlity Issues and Treatment Options (Garrison and others,
Balance Hydrologics, 2018)

e Hydrology and Water Quality of the Big Sur Land Trust Property in Carr Lake
(CSUMB Class ENVS 660, 2019)

e Monterey County Water Resources Agency-Reclamation Ditch Watershed
Assessment and Management Strategy Part A and B (Casagrande and Watson,
2006a; Casagrande and Watson, 2006b)

e Salinas Valley Sediment Sources (Watson and others, 2003)

e How Does Land Use Affect Sediment Loads in Gabilan Creek? (Casagrande,
2001)

2 Balance Hydrologics, Inc.
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Salinas Valley Sediment Data from Central Coast Watershed Studies Water
Quality Database (Watson, 2007)

Historical maps and ecology (Compiled by Andrea Woolfolk at Elkhorn Slough
National Estuarine Research Reserve)

Approaches and Practices to Enhance Conditions in the Santa Rita Watershed
(Ruttenberg and others, Balance Hydrologics, 2017)

Bankfull Geometry for inland South Bay and Eastern Monterey Bay areas (Hecht
and others, Balance Hydrologics, 2013)

1.5 Associated Technical Studies

The following studies related to the restoration design have been completed or are on-
going for this project:

Flow Frequency Analysis for Hospital Creek and Gabilan Creek (Salinas
Hydrologic Model (long-term continuous model)) (Balance)

Pond inundation model to evaluate hydroperiod of the wetland (Balance)
Sediment loading analysis (Balance)

Site reconnaissance to evaluate existing channel conditions (Balance)
Streamflow gaging on Hospital and Gabilan Creeks (Balance)

Hydraulic modeling to evaluate flood risk and hazard (Balance)

Site Topographic Survey (Whitson)

Parcel Boundary Alignment Survey (Whitson)

California Rapid Assessment Method (CRAM) assessment (Central Coast
Wetlands Group)

Human Health Assessment (ToxRisk)

Geo-technical Assessment (Kleinfelder)

Balance Hydrologics, Inc. 3
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2 EXISTING CONDITIONS

2.1 Historical Conditions

The Carr Lake basin within the City of Salinas, Monterey County, California is uniquely
situated as one in a series of historical lakes along the western slope of the Gabilan Range
in the Salinas Valley that flourished prior fo European settlement and associated land use
changes in the mid-1800's (Figure 2-1). Carr Lake is the biggest of these, sharing a
common origin with former Smith, Heinz, Boronda, Vierra, Espinosa, Merritt and other
valley-marginal lakes. During the wettest periods, the lakes were connected by Alisal
Slough, a shallow channel network that drained to Tembladero Slough, ultimately
discharging into the Pacific Ocean at Monterey Bay.

Figure 2-1 Depiction of historical lakes and streams. Source: Cameron and others,
2003, after Lou Hare's 1906 Carr Lake Sub-Watershed Map in Gorden,
1974.

4 Balance Hydrologics, Inc.
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Carr Lake is a depositional zone! for water and sediment discharge from three upstream
watersheds: Gabilan, Natividad, and Alisal Creeks, that together comprise about 100
square miles. Collectively, these watersheds are defined for the purposes of this report as
the Carr Lake watershed. Carr Lake historically oscillated between a shallow lake and
swampy wetlands each rainy season, depending on annual variability in rainfall and
runoff conditions. This can be seen in historical maps from the early 1900s, where Carr
Lake is mapped as an extensive wetland and freshwater marsh (Figure 2-2 and Figure
2-3). Based on historical accounts, the creek channels and lakes would overflow and
flood surrounding land during storms with long duration or high intensities, or in wet years.
In Mediterranean-climate dry-season conditions, lake levels receded to swampy
conditions supporting a rich mixture of wetland and riparian plant species. Upstream, and
within Carr Lake, Gabilan Creek was a dynamic system, with no singular main channel,
where water migrated and flowed through extensive wetland and marsh areas. This can
be seen in both the 1910 USGS map of the Salinas Valley (Figure 2-2) and the 1906 Survey
Map for Improvement of Gabilan Creek by Lou Hare (Figure 2-3) where Gabilan Creek is
mapped as a dispersed stream beginning approximately 1 to 1.5 miles upstream of Carr
Lake. Over millennia, this interaction between water, sediment, and floodplains created
the fertile soils in the lakebed and surrounding lowlands that are known for high
agricultural productivity today.

I A depositional zone in hydrologic terms is where water and transporting sediments (organic and
inorganic) may come to rest in relatively calm conditions. Lakes are natural depositional zones.

Balance Hydrologics, Inc. 5
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Figure 2-2  Topographic map of Salinas Valley, USGS 1910.

Over 100 years ago, European settlers started reclaiming the chain of lakes and
surrounding floodplains for use as agricultural lands. At Carr Lake, farmers reclaimed and
began to farm approximately 480 acres of newly-dried, organically rich, peat soils in the
lokebed. The reclamation process entailed straightening channels, building ditches
deeper and wider than existing shallow channels, and controlling the rate of flow at lake
outlets so that flow could be regulated to drain the land during and after the wet season.

6 Balance Hydrologics, Inc.
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Figure 2-3  Map of improvement of Gabilan Creek, Lou Hare 1906.

In 1917, Reclamation District No. 1655 was formed to manage and maintain the
reclamation and drainage of the chain of lakes and other swampy areas. The
Reclamation Ditch ("Ditch") was built between 1917 and 1920 using the natural Alisal
Slough drainage alignment between the lakes. Drainage from each lake was achieved
by building lateral ditches to move water through and out of the lakebeds instead of
allowing water to pond (Casagrande and Watson, 2006a). To facilitate drainage
efficiencies into and out of Carr Lake, straight channels were created through the

Balance Hydrologics, Inc. V4
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lokebed. The Ditch quickly began serving as a flood control system and
recommendations for channel capacity improvements were issued as early as 1944
(Schaaf & Wheeler, 2006).

The Ditch conveys flows emanating from the Carr Lake watershed and downstream
contributing areas (Figure 2-4). From a flood control perspective, Carr Lake provides the
City of Salinas and other downstream properties with the most important flood
attenuation function within the regionally significant Ditch drainage system. Monetary
assessments generated from within the Monterey County Water Agency's (MCWRA)
“Zone 9" are used to operate and maintain the Ditch. The Zone 9 assessment area
boundaries were established in 1967 by the Monterey County Flood Control and Water
Conservation District, a precursor to MCWRA. The MCWRA was legislated by the State of
California in 1995 with the same authorities, limitations, rights and duties as its predecessor
(Schaaf & Wheeler, 2006).

Pacific

[ "] waterstied Boundary
[ zone 9 8oundary N
-~ Roads (tfajor)

Roads (fdincr)

Streanis (Majer)
Streams (minor)

R &
I vvates /
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Figure 2-4  Carr Lake location within Zone 9 and Reclamation Ditch watersheds.
Source: Casagrande and Watson, 2006a.Present-Day Conditions

More than 100 years after initial land reclamation, Carr Lake continues to be used as
productive agricultural land. The lakebed is now surrounded by the City of Salinas, and is

8 Balance Hydrologics, Inc.
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bounded by East Laurel Drive, Highway 101, and local neighborhoods (Figure 2-5). The
BSLT (formerly lkeda) property is located in the northwestern part of Carr Lake. Hospital
Creek is‘a sub-watershed in the Gabilan Creek watershed that drains a fully urbanized
portion of Salinas directly into Carr Lake (Ballman and others, 2015). Hospital Creek joins
with Gabilan Creek inside the lakebed at a corner of the BSLT property prior to the
Gabilan Creek confluence with Natividad and Alisal Creeks at the “Four Corners”, as
shown in Figure 2-5. Lower Reclamation Ditch is the entire Ditch downstream of the Four
Corners to Tembladero Slough (Ballman and others, 2015).

Figure 2-5 Geographic location of creeks and other facilities local to Carr Lake. BSLT
property acquisition boundary outlined in red. Flowlines from National
hydrography data set. Source: USGS, 2016a.

The creek corridors entering Carr Lake have remained as relatively open spaces directly
upstream of East Laurel Drive. Constitution Soccer Complex is situated alongside and
north of the Gabilan Creek corridor. A rehabilitated riparian zone and pond is located
on the Natividad Creek corridor in the area also known as Upper Carr Lake. Monterey
County government facilities are located on higher ground between the two creeks.

Sherwood Lake Mobile Home Park is built on the southern corner of the lakebed and is
bounded on two sides by Alisal Creek as it approaches, makes a 90° turn, and enters the

Balance Hydrologics, Inc. 9
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lakebed. Salinas Union High School District Property has multiple operational facilities on
a northwestern portion of the lakebed between the BSLT property, Lower Reclamation
Ditch, and Sherwood Drive. The Lower Reclamation Ditch passes under Highway 101
through a set of culverts, and then at North Main Street it passes through another set of
culverts (culverts will be discussed in Section 2.11) that serve as the passive discharge
management system for flood flows that originate in the Carr Lake watershed and which
flow through the lakebed. The Ditch has become increasingly more important as the
primary drainage way for Salinas as the City has grown. It currently directs about 90
percent of the annual stormwater runoff that passes through Salinas downstream and
into Tembladero Slough (Ballman, 200%9a).

2.3 Carr Lake Topography

In Carr Lake, existing topography in the cultivated fields is naturally flat (Figure 2-6)
Agricultural fields have been leveled for farming, so where sloping exists, it is generally a
smooth transition from one elevation to another. The lakebed varies in elevation from
about 35 feet (NAVD882) along the Natividad Creek channel corridor in the middle of
the lakebed to as high as 45 feet on the northwest side of the lakebed. The BSLT property
(outlined in red) has an elevation range of about 36 feet at the Gabilan channel and
then rises to the northwest to over 45 feet near Sherwood Drive (Figure 2-6).

Contours along the edges of the lake boundary3 show that much of the surrounding land
is markedly higher and thus less prone to flooding. However, any structures within the
lakebed, such as portions of Sherwood Lake Mobile Home Park, are susceptible to
flooding during larger storm events. The Salinas Union High School District Property
facilities (Figure 2-5) have been raised so that elevations are above 45 feet. Within Carr
Lake there is upland terrace in the agricultural portion of lakebed, ranging from 60-70-
feet in elevation, occupied by fields and farming facilities.

2 Elevations presented in this report and the accompanying plans are relative to the North
American Vertical Datum (NAVD 1988, generally written as NAVD88).

3 For the purposes of this report we define the lakebed to be the undeveloped area in Carr Lake
that is currently being cultivated. This area is smaller than the historic lakebed.

10 Balance Hydrologics, Inc.
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Figure 2-6 Topography of Big Sur Land Trust property in Carr Lake. Source: Whitson
Topographic Survey, Summer 2019.

Within the lakebed, the channels themselves have very low longitudinal slopes. The Lower
Reclamation Ditch from Four Corners to North Main Street has a 0.03% gradient (Ballman
and others, 2015). The Natividad channel is particularly flat at a 0.004% gradient, while
the Gabilan channel has a 0.02% gradient and Hospital Creek has a 0.15% gradient. The
bottom of the ditches range from 3-4 feet below the surrounding fields. These flat
conditions can negatively affect the ability for gravity-flow drainage to move flows out
of the lakebed through the North Main Street culvert outlet, especially in the early stages
of flood conditions.

Balance Hydrologics, Inc. 11
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2.4 Watershed Characteristics

The upper tributary watershed to Gabilan Creek is named Mud-Gabilan Creek which
drains both Mud and Gabilan Creeks, the two primary channels that flow together to
form Gabilan Creek (Figure 2-7). The Mud-Gabilan Creek watershed is a mountainous
sub-watershed that drains the uppermost reaches of the Gabilan Range, including the
slopes of Fremont Peak which rise to an elevation of about 3,100 feet (Figure 2-8). The
two main tributaries join at an elevation of about 300 feet to form the lower main stem of
Gabilan Creek. The highest elevation in the mainstem Gabilan Creek sub-watershed is
about 1,140 feet above mean sea level, and the mainstem channel flows southwesterly
into Carr Lake (Figure 2-8).

In contrast to the relatively undisturbed upper Gabilan Creek watershed, the Hospital
Creek watershed is a highly urbanized watershed that flows through a series of storm
drains upstream of Carr Lake. Hospital Creek enters Carr Lake through a culvert under
East Laurel Drive approximately 1,100 feet upstream of the BSLT property.

A CSUMB graduate-level class calculated watershed areas in 2018 and found the
watershed area of Gabilan Creek to be 43.7 square miles and the watershed area of
Hospital Creek to be 0.76 square miles (CSUMB Class ENVS 660, 2019). The upstream storm
drain network was included within the watershed delineation, resulting in watershed
areas slightly different than previously reported by Balance. We have used the CSUMB
watershed areas in our analyses, since they are more representative of the contributing
watershed areas.

12 Balance Hydrologics, Inc.
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Figure 2-7 Watershed boundaries and the channel networks that drain to Carr Lake
(circled). Source: National watershed boundary data set, USGS, 201é6c.
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Figure 2-8  Cairr Lake watershed 20-foot elevation contours. Wide contour interval
spacing in the lowlands shows how flat agricultural fields contrast with
much steeper uplands of the Gabilan Range, where narrow interval
spacing produces solid coloration. See legend for elevation ranges.
Source: USGS, 2016b.
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2.5 Climate

The Mediterranean climate of coastal California consists of a warm, dry season with little
to no rainfall from about June through September4 each year. A cool, wet season from
about October through May brings rainfall which can vary from light showers to
atmospheric river downpours. Carr Lake and its sub-watersheds are thus most
hydrologically active each rainy season. In dry season months under existing conditions,
each creek may produce low flows that fravel info and through Carr Lake. Most of this
baseflow is produced by irrigation runoff. In years with higher rainfall in the prior wet
season, baseflow from shallow groundwater sources may produce somewhat higher low
flows in the creeks. Creek flows at higher elevations in Mud-Gabilan Creek generally
persist year-round, but do not reach the lowlands (Casagrande and Watson, 2006a).

Climate change predictions for the central coast of California suggest that the climate
may become drier interspersed with large flood events®, however, existing conditions are
already relatively dry. Average annual rainfall at Carr Lake is about 14 to 15 inches per
year (Figure 2-9), and average annual rainfall in the upper watershed is approximately
23 inches. Mean annual rainfall in the entire watershed averages about 8 inches. This
relatively low annual rainfall also reflects Carr Lake's watershed location within the rain
shadow of the Santa Lucia Range situated to the west along the coast.

We obtained rainfall data from McPhails Peak rain gage (CDEC, 2019), located at an
elevation of 3,383 feet, further inland about 10 miles southeast of the upper Gabilan
Creek watershed along the Gabilan Range ridgeline. McPhails Peak receives an
average annual rainfall of about 18 inches (Figure 2-9), similar to the watershed-
averaged annual rainfall fotal for the Carr Lake watershed. Annual and daily cumulative
rainfall rates from McPhails Peak provide a record of storms that likely deposited similar
amounts of rain in the Carr Lake watershed.

4 The dry season can extend from April/May/June through September/October/November,
depending on prevailing climate conditions. Likewise, the wet season can extend from
October/November/December through March/April/May, depending on prevailing climate
conditions.

5 hitp://cal-adapt.org/tools/, accessed December 14, 2016. Development of the Cal-Adapt
website was a key recommendation of the 2009 California Climate Adaptation Strategy, which
has a mission to synthesize existing California climate change scenarios and climate impact
research.

Balance Hydrologics, Inc. 15
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Figure 2-9  Carr Lake watershed, Salinas Valley isohyetal map (0.5-inch rainfall
contours), and the location of the McPhails Peak and Salinas North Station
#1164 rain gages. Source: 30-year average rainfall contours from Prism,
2016.

The volume of rainfall in individual storm events, as well as peak rainfall intensities, varies
considerably from storm to storm, from year to year, and even over small distances; these
patterns are expected to continue in upcoming decades, so large flood events remain
likely. Annual rainfall at McPhails Peak during 13 water years (WY)é (WY2005-WY2017;
CDEC, 2019) ranged from a high of 35.3 inches in WY2006, about twice the annual
average, to alow of 6.3 inches in WY2014, about one-third of the annual average of 16.6
inches (Figure 2-10, top). This 13-year average is about 10% lower than the Prism (2016)

6 A water year (WY) is defined as October 1 through September 30 of the designation year; e.g.
WY2016 contains the period October 1, 2015 through September 30, 2016.
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rainfall data contour interval of 18-inches’, likely influenced by the historic drought from
WY2012 to WY2015, but nevertheless provides an indication of variability in conditions
over time. The three highest average monthly rainfall totals in the data set were 4.4 inches
in January, 3.2 inches in December, and 2.5 inches in February. Measurable rain was
recorded at McPhails Peak on 14% of the days in the data set (an average of 51 days
per year), with a range of 32 to 71 rain days per year. Daily rainfall totals exceeded one
inch on average 3 days a year (range 0-8 days) and exceeded two inches on average
one day a year (range 0-5 days) (Figure 2-10, bottom).
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Figure 2-10 McPhails Peak annual cumulative rainfall (top) and daily rainfall (bottom).
The station did not have data available after December 2017. Source:
CDEC, 2017,

7 Climate normals are based on 30-year records, as indicated by the Prism (2016) climate data
which provides the most recent average rainfall conditions across the 30-year span 1981-2010.
Conversely, rainfall data from CDEC can be obtained for various timeframes, and analyses may
produce different results (i.e. WY2005-WY2016) from those of the climate normals record.
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In addition to the McPhails Peak rain gage, we also used the CIMIS Salinas North station
# 116 for analysis (See Sections 2.6 and 2.10). While this station is not located in the Carr
Lake watershed, it is likely more representative of the local precipitation conditions
because it is located at a similar elevation (61 feet) and receives a similar amount of
annual rainfall (14.5 inches) (Figure 2-9). Precipitation data from this station is shown in
Figure 2-11and Table 2-1.

2.6 Temperature and Evapotranspiration

Evapotranspiration and its interaction with temperature are important components of
the hydrologic cycle that have a significant impact on the overall water balance of Carr
Lake. A discussion of climate and hydrologic characteristics would not be complete
without acknowledging the existing agricultural land use in the Carr Lake watershed and
lakebed, and implications with respect to water supplies, most of which are obtained
locally via groundwater extraction (see Groundwater Section 2.13).

Temperature, evapotranspiration, and precipitation data were obtained from the North
Salinas CIMIS station #116 for the period WY2003 through WY2019 (Figure 2-11). Annual
evapotranspiration rates range from about 33 to 43 inches per year, whereas annual
rainfall (same data set as in Table 2-1) was no greater than 20 inches in any year. This
indicates that the annual surface water deficit is large even with mild average annual
temperatures of 54° Fahrenheit.
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