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Mr. Kelley Needham

Subject:

Geotechnical Investigation for the Proposed Reconstruction of Manhattan
Beach Fire Station No. 2, 1400 Manhattan Beach Boulevard, City of
Manhattan Beach, California

In accordance with your request and authorization, Leighton Consulting, Inc. (Leighton)
has conducted a geotechnical investigation and geological hazards review for the
proposed reconstruction of Manhattan Beach Fire Station No. 2, located at 1400
Manhattan Beach Boulevard in the City of Manhattan Beach, California. The purpose of
this study has been to evaluate the general geologic and geotechnical conditions at the
site with respect to the proposed improvements and to provide geotechnical
recommendations for design and construction.
Based on our geotechnical investigation and geologic hazards review, the proposed fire
station reconstruction is feasible from a geotechnical standpoint. The most significant
geotechnical issue at the site is the potential for strong seismic shaking. This report
presents our findings, conclusions, and geotechnical recommendations for the project.
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We appreciate the opportunity to work with you on this project.
questions regarding this report, please call us at your convenience.

If you have any

Respectfully submitted,
LEIGHTON CONSULTING, INC.

Jason D. Hertzberg, GE 2711
Principal Engineer

Philip A. Buchiarelli, CEG 1715
Principal Geologist
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1.0 INTRODUCTION
1.1

Site Location and Description
Fire Station No. 2 is located at 1400 Manhattan Beach Boulevard. This is east of
Rowell Avenue, and south of Manhattan Beach Boulevard in the city of
Manhattan Beach, California (see Figure 1, Site Location Map). The existing Fire
Station No. 2 consists of a fire station building on the western portion of the site,
and a paved parking lot and small garage building on the eastern portion of the
site. Existing single-family and multi-family residential properties are located to
the south and east, respectively.
The approximately 0.3-acre site is relatively flat but the immediate surroundings
are hilly and hummocky, reminiscent of an old sand dune environment. Review of
the California Geological Survey (CGS) 7.5-Minute Venice Quadrangle map
indicates the ground elevation at the site is approximately 140 feet above mean
sea level (msl). Surface drainage for the subject site and immediate surrounding
areas is generally directed towards the northeast.

1.2

Proposed Improvements
Based on the plans “Proposed Layout, Manhattan Beach Fire Station No. 2”
prepared by WLC Architects, dated February 25, 2018, the project includes
construction of a new two-story fire station building with a building footprint of
6,201-square-feet. Proposed development also includes underground utilities,
pedestrian and vehicular concrete flatwork, and associated appurtenances. We
assume that minor cuts and fills of 5 feet or less will be required to achieve
planned finish grade for the new building and associated improvements.

1.3

Purpose of Investigation
The purpose of this study has been to evaluate the general geologic and
geotechnical conditions at the site with respect to the proposed improvements
and to provide geotechnical recommendations for design and construction of the
project.
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1.4

Scope of Investigation
The scope of our study included the following tasks:
•

Geologic Hazards Review: We reviewed readily available geologic and
geotechnical literature pertinent to the site. Our review included regional
geologic maps and geotechnical reports available from our in-house library
and online. Documents reviewed are listed in the attached References.

•

Pre-field Investigation Activities: Prior to our field exploration, the boring
locations were marked and Underground Service Alert (USA) was notified for
utility clearance. We also met with a City representative to clear boring
locations, and a private utility locator was subcontracted.

•

Field Exploration: A total of 3 exploratory soil borings (LB-1 through LB-3),
were logged and sampled at selected locations within the 0.3-acre existing
fire station site to sample and evaluate subsurface conditions. Well
permeameter infiltration tests were conducted in Borings LB-1 and LB-2.


Two of the borings (LB-1 and LB-2) were drilled to depths ranging from
21.5 to 51.5 feet below the existing ground surface (bgs) by a
subcontracted drill rig operator. The borings were logged by our field
representative during drilling. Relatively undisturbed soil samples were
obtained at selected intervals within the borings using a California Ring
Sampler and Split Spoon Sampler. Representative bulk soil samples were
also collected at shallow depths from the borings. One of the borings
(LB-3) was excavated to a depth of 6 feet bgs and logged by our field
representative. This boring was excavated by hand auger due to drill rig
access restrictions.



Well permeameter tests were conducted within Borings LB-1 and LB-2 in
the eastern portion of the site to evaluate general infiltration rates of
subsurface soils. Tests were conducted at depths of approximately 6 to
10 feet bgs to estimate the infiltration rate.

Excavations were backfilled and tamped with soil cuttings and patched with grass
or asphalt as needed. Logs of the geotechnical borings are presented in
Appendix B. Infiltration results are provided in Appendix D. Approximate boring
locations are shown on the accompanying Boring Location Map, Figure 2.
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•

Geotechnical Laboratory Testing: Geotechnical laboratory tests were
conducted on selected soil samples obtained during our field investigation.
This testing program was designed to evaluate engineering characteristics of
the onsite soils. Laboratory tests conducted during this investigation include:
-

Sieve analysis
Collapse
In-situ moisture and density
Corrosion (pH, resistivity, and soluble sulfate content)

The results of the laboratory tests are presented in Appendix C.
•

Engineering Analysis: Data obtained from our background review, field
exploration, and geotechnical laboratory testing was evaluated and analyzed
to develop geotechnical conclusions and provide preliminary geotechnical
recommendations presented in this report.

•

Report Preparation: Results of our geotechnical investigation have been
summarized in this report, presenting our findings, conclusions and
geotechnical recommendations for design and construction of the proposed
project.
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2.0 FINDINGS
2.1

Geologic Hazards Review
We have reviewed pertinent, readily available geologic and geotechnical
literature covering the site. Our review included regional geologic maps and
reports available from our library. Documents reviewed are listed in References.
Potential geologic hazards are discussed in the following sections. Our review
has considered California Geological Survey’s Note 48, Checklist of the Review
of Engineering Geology and Seismology Reports for California Public Schools,
Hospitals, and Essential Services Buildings.

2.2

Regional Geologic Setting
The project site is located approximately 1.3 miles inland from the shores of
Santa Monica Bay on the broad terrace consisting of ancient sand dunes south
of Ballona Creek, within the Peninsular Ranges geomorphic province of
California. The Peninsular Ranges geomorphic province extends southward from
the Los Angeles Basin to the tip of Baja California (Yerkes et al., 1965) and is
characterized by elongated northwest-trending mountain ranges separated by
sediment-floored valleys. The most dominant structural features of the province
are the northwest-trending fault zones, most of which die out, merge with, or are
terminated by the steep reverse faults at the southern margin of the Transverse
Ranges geomorphic province.
The surficial deposits at the site and in the vicinity consist of laterally extensive,
stabilized, Quaternary-age older eolian deposits (CGS, 1998). These eolian
sediments are comprised of well-sorted, medium- to coarse-grained sand.
Beneath these eolian sediments are older alluvium deposits of Pleistocene-age
(11,000 to 1.6 million years) composed of medium- to coarse-grained sand and
gravel that interfingers with near-shore marine sediments of similar composition
(CGS, 1998).

2.3

Subsurface Soil Conditions
Based on our subsurface explorations, the site is underlain by a relatively thin
veneer (approximately 2 feet and 4 feet) of artificial fill materials in the eastern
and western portions of the site, respectively, overlying Quaternary-age eolian
deposits. The artificial fill soils encountered consisted of moist, non-plastic sand
with trace silt in the eastern portion of the site, and moist, non-plastic silty sand in
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the western portion of the site. Below the artificial fill soils, the native eolian soils
generally consisted of moist, poorly graded, fine grained sand.
The subsurface soils encountered in the subsurface explorations are described in
more detail on the boring logs (Appendix B).
2.3.1 Compressible and Collapsible Soil
Soil compressibility refers to a soil’s potential for settlement when
subjected to increased loads as from a fill surcharge or a new structure.
Based on our explorations, the artificial fill soils and native alluvial soils
encountered at the site are generally considered slightly to moderately
compressible. Deeper soils have low compressibility.
Collapse potential (moisture sensitivity, sometimes referred to as
‘hydrocollapse’) refers to the potential settlement of a soil under existing
stresses upon being wetted. Based on our laboratory test results, the
near surface soil is expected to have a low collapse potential.
2.3.2 Expansive Soils
Expansive soils contain significant amounts of clay particles that swell
considerably when wetted and shrink when dried. Foundations constructed
on these soils are subjected to large uplifting forces caused by the swelling.
Without proper measures taken, heaving and cracking of building
foundations and slabs-on-grade could result.
Based on the nature of the soils encountered, the onsite near-surface soil is
expected to exhibit a very low expansion potential.
2.3.3 Sulfate Content
Water-soluble sulfates in soil can react adversely with concrete. However,
concrete in contact with soil containing sulfate concentrations of less than
0.1 percent by weight is considered to have negligible sulfate exposure
based on the American Concrete Institute (ACI) provisions, adopted by the
2016 CBC (CBC, 2016, Chapter 19; and ACI, 2014).
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A near-surface soil sample was tested for soluble sulfate content. The
results of the test indicated a negligible sulfate content (less than 0.02
percent by weight). As such, soils exposed at pad grade are not expected
to pose a significant potential for sulfate reaction with concrete.
2.3.4 Resistivity, Chloride and pH
Soil corrosivity to ferrous metals can be estimated by the soil’s electrical
resistivity, chloride content and pH. In general, soil having a minimum
resistivity between 1,000 and 2,000 ohm-cm is considered corrosive, and
soil having a minimum resistivity less than 1,000 ohm-cm is considered
severely corrosive. Soil with a chloride content of 500 parts-per-million
(ppm) or more is considered corrosive to ferrous metals.
As a screening for potentially corrosive soil, soil samples were tested for
minimum resistivity, chloride content, and pH. Test results indicated a
chloride content of 202 ppm, a pH of 7.30, and minimum resistivity of
approximately 5,660 ohm-cm. These tests indicated that the near-surface
soils are considered moderately corrosive to ferrous metals.
2.4

Groundwater
According to groundwater information obtained through the Los Angeles County
Department of Public Works well measurement data website (LACDPW, 2018), a
well located one block (approximately 530 feet) southwest of the site recorded
water levels during the years 1950 to 2008 and showed the shallowest water
level of approximately 107 feet below ground surface in 2008. The Seismic
Hazard Zone Report for the Venice Beach Quadrangle (CGS, 1998), does not
provide sufficient resolution to depict the historically shallowest groundwater
depth in the vicinity of the project site but suggests that it is at least greater than
40 feet bgs. Groundwater was not encountered in any of our borings drilled to a
maximum depth of 51.5 feet bgs.

2.5

Faulting and Seismicity
In general, the primary seismic hazards for sites in the southern California region
could include surface fault rupture and strong ground shaking. The potential for
fault rupture and seismic shaking are discussed below.
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2.5.1 Surface Faulting
Our review of available in-house literature indicates that there are no
known active faults traversing the site and the site is not located within a
currently designated Alquist-Priolo Earthquake Fault Zone (CGS, 1999;
Bryant and Hart, 2007). Therefore, the potential risk for surface fault
rupture through the site is considered low.
The closest active faults to the site are the Palos Verdes, Compton Thrust,
and Newport-Inglewood (L.A. Basin) faults, located approximately 2 miles,
3 miles and 6 miles from the site, respectively. The San Andreas fault,
which is the largest active fault in California, is approximately 48 miles
northeast of the site.
2.5.2 Seismic Design Parameters
The principal seismic hazard that could affect the site is ground shaking
resulting from an earthquake occurring along one of several major active
or potentially active faults in southern California. Design of the proposed
improvements in accordance with current California Building Code (CBC)
requirements is intended to reduce the impact of seismic shaking on the
proposed improvements. Although the Standard Penetration Test (SPT)
weighted average is slightly above 50 as described in 2016 CBC and ASCE
7-10, we have selected Site Class D for the seismic analysis of the site.
The project falls under Seismic Design Category D, because S1 is less
than 0.75 (see table below), in accordance with CBC Section 1613A.3.5.
A summary of the analysis is included in Appendix E.
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Table 1 - 2016 CBC Seismic Design Parameters
Description (2016 CBC reference)

Parameter

Design
Value

Site Latitude, degrees

33.8871

Site Longitude, degrees

-118.3895

Site Class Definition (1613A.3.2)

D

Mapped MCE Spect Resp Accel at 0.2s (Fig 1613.3.1(1)), using USGS

SS

1.610

Mapped MCE Spect Resp Accel at 1.0s (Fig 1613.3.1(2)) using USGS

S1

0.603

Short Period Site Coefficient (Table 1613A.3.3(1))

Fa

1.0

Long Period Site Coefficient (Table 1613A.3.3(2))

Fv

1.5

Adjusted MCE Spectral Response Acceleration at 0.2s Period [=FaSS] (Eq. 16-37)

SMS

1.610

Adjusted MCE Spectral Response Acceleration at 1s Period [=FvS1] (Eq. 16-38)

SM1

0.904

Design Spectral Response Acceleration at 0.2s Period, 5% damped [=2/3SMS] (Eq. 16-39)

SDS

1.073

Design Spectral Response Acceleration at 1s Period, 5% damped [=2/3SM1] (Eq 16-40)

SD1

0.603

Is S1 greater than or equal to 0.75?

No

Seismic Design Category [=“D” if S1<0.75] (1613A.3.5)

D

2.5.3 Seismic Parameters for Geotechnical Evaluation
Based on ASCE 7-10 Equation 11.8-1, the code-based Peak Horizontal
Ground Acceleration (PGAM) is 0.605 g. In addition, PGA and hazard
deaggregation were estimated using the USGS 2008 Interactive
Deaggregations utility (USGS, 2008a). The results of this analysis
indicate that the predominant modal earthquake would be anticipated to
result in a PGA at the site of 0.631g from a magnitude 7.3 earthquake at a
distance on the order of 7.2 kilometers for the Maximum Considered
Earthquake (2% probability of exceedance in 50 years). We have
selected a Maximum Considered Earthquake (MCE) PGA of 0.605g for
seismic analysis of the onsite soils.
2.5.4 Historical Seismicity
Although Southern California has been seismically active during the past
200 years, written accounts of only the strongest shocks survive the early
part of this period. Early descriptions of earthquakes are rarely specific
enough to allow an association with any particular fault zone. It is also not
possible to precisely locate epicenters of earthquakes that have occurred
prior to the twentieth century.
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A search of historical earthquakes was performed using the computer
program EQ Search (Blake, 2011) for the time period between 1800 and
2015. Within that time frame, 499 earthquakes between magnitude 4.0 and
9.0 were identified within a 62-mile (100-kilometer) radius of the site. Of
these earthquakes, the closest was an earthquake located 2.6 miles (4.2
kilometers) from the site, and occurred on November 29, 1938 (Appendix D,
Seismic Hazard Analysis). Although not precisely located, the epicenter for
this earthquake event is located to the northwest of the project site. The
earthquake registered a magnitude 4.0, and induced an estimated peak
ground acceleration (PGA) of 0.12g at the project site.
There are records of three earthquakes with a magnitude 7.0 or larger
within the search performed, which were each magnitude 7.0 Mw
earthquakes that occurred on September 24, 1827, December 16, 1858,
and December 8, 1812. The largest PGA at the site is estimated to have
been roughly 0.157g from the magnitude 4.9 Mw earthquake that shook the
region on March 11, 1933.
2.6

Secondary Seismic Hazards
In general, secondary seismic hazards for sites in the region could include soil
liquefaction, earthquake-induced settlement, lateral displacement, landsliding,
and earthquake-induced flooding. The potential for secondary seismic hazards
at the site is discussed below.
2.6.1 Liquefaction Potential
Liquefaction is the loss of soil shear strength due to a buildup of porewater pressure during severe and sustained ground shaking. Liquefaction
is associated primarily with loose (low density), saturated, fine-to-medium
grained, cohesionless soils. As the shaking action of an earthquake
progresses, the soil grains are rearranged and the soil densifies within a
short period of time. Rapid densification of the soil results in a buildup of
pore-water pressure. When the pore-water pressure approaches the total
overburden pressure, the soil shear strength reduces greatly and this soil
temporarily behaves similarly to a fluid. Effects of liquefaction can include
sand boils, settlement, and bearing capacity failures below structural
foundations.
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The project site is not located within an area that has been identified by
the State of California as being potentially susceptible to liquefaction
(CGS, 1999). In addition, groundwater is expected to be greater than 100
feet bgs at the site (see Section 2.4). As such, the potential for liquefaction
is very low.
Based on the dense nature of the soils at depth, and the absence of
current or historically shallow groundwater, the subsurface soils are not
considered susceptible to liquefaction.
2.6.2 Seismically Induced Settlement
Seismically induced settlement consists of dry dynamic settlement (above
groundwater) and liquefaction-induced settlement (below groundwater).
During a strong seismic event, seismically induced settlement can occur
within loose to moderately dense sandy soil due to reduction in volume
during and shortly after an earthquake event. Settlement caused by ground
shaking is often nonuniformly distributed, which can result in differential
settlement.
We have performed analyses to estimate the potential for seismically
induced settlement using the method of Tokimatsu and Seed, and based on
Martin and Lew (1999), considering the maximum considered earthquake
(MCE) peak ground acceleration (PGAM). The results of our analyses
indicate that the onsite soils are not susceptible to significant settlement
(less than 1 inch) based on the MCE. Differential settlement due to seismic
loading is estimated to be negligible (less than ½ inch over a horizontal
distance of 40 feet) based on the MCE. A summary of seismic settlement
analysis is included in Appendix E.
2.6.3 Seismically Induced Landslides
The site is generally relatively flat without significant slopes but is
surrounded by hilly hummocky terrain. However, the site is not located
within a zone considered to be susceptible to seismically induced landslides
(CGS, 1999).
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2.6.4 Flooding Potential
According to a Federal Emergency Management Agency (FEMA) flood
insurance rate map (FEMA, 2009) the project site is located within a flood
hazard area identified as “Zone X”, which is defined as an area of minimal
flood hazard.
2.6.5 Seiches and Tsunamis
Seiches are large waves generated in very large enclosed bodies of water
or partially enclosed arms of the sea in response to ground shaking.
Tsunamis are waves generated in large bodies of water by fault
displacement or major ground movement. The site is approximately 1.3
miles inland from the Pacific Ocean. However, based on the tsunami
inundation map (CGS, 2009), seiches and tsunamis are not considered a
hazard to the site.
2.7

Other Potential Hazards Listed on CGS Note 48
The following naturally occurring hazards are not believed to exist at the site nor
in the region: methane gas, hydrogen-sulfide gas, tar seeps, volcanic eruption,
radon-22 gas, and naturally occurring asbestos in geologic formations associated
with serpentine.
We are unaware of significant subsidence or damage from subsidence near the
site due to groundwater withdrawal.

2.8

Infiltration Testing
Two well permeameter tests were conducted at the site to estimate the infiltration
rate of native soils. Well permeameter tests were conducted at depths of
approximately 6 to 10 feet below the existing ground surface.
Well permeameter tests are useful for field measurements of soil infiltration rates,
and are suited for testing when the design depth of the basin or chamber is
deeper than current existing grades. It should be noted that this is a clean-water,
small-scale test, and that correction factors need to be applied. The test consists
of excavating a boring to the depth of the test (or deeper if it is partially backfilled
with soil and a bentonite plug with a thin soil covering is placed just below the
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design test elevation). A layer of clean sand is placed in the boring bottom to
support temporary perforated well casing pipe and a float valve. In addition,
gravel is poured around the outside of the well casing within the test zone to
prevent the boring from caving/collapsing or eroding when water is added. The
float valve, lowered into the boring inside the casing, adds water to the boring as
water infiltrates into the soil, while maintaining a relatively constant water head in
the boring. The incremental infiltration rate as measured during intervals of the
test is defined as the incremental flow rate of water infiltrated, divided by the
surface area of the infiltration interface.
Infiltration rates at well permeameter locations LB-1 and LB-2 ranged from
approximately 8 to 10 inches per hour (before factor of safety or correction
factors applied) at the specific locations and depths tested. Design rates and
correction factors are discussed in Section 3.8. Test results are provided in
Appendix D.
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3.0 CONCLUSIONS AND RECOMMENDATIONS
3.1

General Conclusions
Based on this investigation, construction of the proposed improvements is
feasible from a geotechnical standpoint. No severe geological or geotechnical
issues were identified that would preclude construction of the proposed
improvements. The most significant geotechnical issues at the site are
potentially compressible soils underlying the site and the potential for strong
seismic shaking.
Recommendations for design and construction of the
improvements are provided in the following sections.
We understand that the existing building will be demolished prior to construction
of the proposed replacement structure. Care should be taken to ensure that the
existing building foundation is completely removed.
The proposed structures will be located in a developed site, and therefore
existing utilities may be present. We assume these utilities will be avoided or
rerouted; if so, these pose no special consideration, provided the excavations are
properly backfilled in accordance with our recommendations below. If any
existing utilities within or immediately adjacent to the proposed structures (such
as within the limits of overexcavation as recommended below) are to remain,
these should be further evaluated on a case-by-case basis.

3.2

General Earthwork
All earthwork should be performed in accordance with the City of Manhattan
Beach grading requirements and the General Earthwork and Grading
Specifications presented in Appendix F, unless specifically revised or amended
below or by future recommendations based on final development plans.
3.2.1 Site Preparation
Prior to construction, the areas of the proposed improvements should be
cleared of vegetation, trash, and debris. Any underground obstructions
onsite that interfere with the proposed foundations should be removed.
Trees should be removed and grubbed out. Efforts should be made to
locate any existing utility lines. Those lines should be removed or
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rerouted if they interfere with the proposed construction, and the resulting
cavities should be properly backfilled and compacted.
3.2.2 Overexcavation and Recompaction
To reduce the potential for adverse total and differential settlement of the
proposed structures, the underlying subgrade soil should be prepared in
such a manner that a uniform response to the applied loads is achieved.
For the proposed structures, we recommend that the onsite soils be
excavated to a minimum depth of 3 feet below the existing ground surface
or 2 feet below the bottom of the proposed footings, whichever is deeper.
Where possible, the removal bottom should extend horizontally a minimum
of 5 feet from the outside edges of the footings (including columns
connected to the buildings), or a distance equal to the depth of
overexcavation below the footings, whichever is farther.
During
overexcavation, the soil conditions should be observed by Leighton to
further evaluate these recommendations based on actual field conditions
encountered. A firm removal bottom should be established across the
building footprint to provide uniform foundation support for the proposed
structure. Leighton should observe and test the removal bottom prior to
placing fill.
Deeper overexcavation and recompaction may be
recommended locally until a firm removal bottom is achieved.
Where excavations are required adjacent to existing buildings, and in order
to maintain the structural integrity of the existing buildings, we recommend
that overexcavation and foundation excavations adjacent to existing
buildings be constructed by making a series of slot cuts in a sequential
‘ABC’ method. The maximum width of the slot cuts should be 8 feet. The
excavations should be no deeper than 5 feet below the bottom of the
existing continuous footings. The excavations should be left open for as
short a period as feasible. The excavations should not be allowed to
undermine the existing footings. Prior to construction, you may wish to
verify the as-built foundation conditions by excavating potholes.
Areas outside of the proposed structures planned for new asphalt or
concrete pavement (such as parking areas or fire lanes), flatwork (such as
sidewalks), site walls and low retaining walls, areas to receive fill, and other
improvements, should be overexcavated to a minimum depth of 18 inches
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below existing grade or 18 inches below proposed subgrade (including the
footing subgrade for walls), whichever is deeper.
After completion of the overexcavation, and prior to fill placement, the
exposed surfaces should be scarified to a minimum depth of 6 inches,
moisture conditioned to or slightly above optimum moisture content, and
recompacted to a minimum 90 percent relative compaction, relative to the
ASTM D 1557 laboratory maximum density.
3.2.3 Fill Placement and Compaction
The onsite soil is suitable for use as compacted structural fill, provided it is
free of construction debris, organic materials, and oversized material
(greater than 8 inches in largest dimension). Any soil to be placed as fill,
whether onsite or imported material, should be reviewed and possibly
tested by Leighton prior to placement as fill.
All fill soil should be placed in thin, loose lifts, moisture conditioned to or
slightly above optimum moisture content, and compacted to a minimum
90 percent relative compaction as determined by ASTM Test Method
D1557. Aggregate base for pavement should be compacted to a minimum
of 95 percent relative compaction.
3.2.4 Import Fill Soil
If import soil is to be placed as fill, it should be geotechnically accepted by
Leighton. Preferably at least 3 working days prior to proposed import to
the site, the contractor should provide Leighton pertinent information of the
proposed import soil, such as location of the soil, whether stockpiled or
native in place, and pertinent geotechnical reports if available. We
recommend that a Leighton representative visit the proposed import site
to observe the soil conditions and obtain representative soil samples.
Potential issues may include soil that is more expansive than onsite soil,
soil that is too wet, soil that is too rocky or too dissimilar to onsite soils,
oversize material, organics, debris, etc.
The owner should require proper documentation that soils imported to the
project site are suitable for use at the school site from an environmental
standpoint. The import soils should be evaluated and/or tested, as
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appropriate, for environmental suitability based on the Information
Advisory - Clean Imported Fill (Department of Toxic Substances Control,
October 2001 or more current edition). The documentation indicating the
soils are suitable for use should be provided to the project construction
manager prior to intended import to the site. Leighton can provide these
services to the District, but the contractor must give Leighton adequate
time to properly evaluate the material prior to import--a minimum of
5 working days (laboratory rush charges would apply), but preferably
7 working days or more. The contractor should provide Leighton pertinent
information, such as the amount and location of the soil, whether
stockpiled or native in place, soil owner contact information, and pertinent
environmental reports, if available.
3.2.5 Shrinkage and Subsidence
The change in volume of excavated and recompacted soil varies
according to soil type and location. This volume change is represented as
a percentage increase (bulking) or decrease (shrinkage) in volume of fill
after removal and recompaction. Field and laboratory data used in our
calculations included laboratory-measured maximum dry densities for soil
types encountered at the subject site and the measured in-place densities
of soils encountered. We preliminarily estimate the following earth volume
changes will occur during grading. These are rough estimates:
Shrinkage (Approximate)
Subsidence (Approximate)

15% ± 3%
0.15 foot

The level of fill compaction, variations in the dry density of the existing
soils and other factors influence the amount of volume change.
It should be noted that subsidence, as referred to above, is settlement of
in-place earth materials due to heavy equipment processing. It does not
refer to potential settlement due to placement of additional loads from new
fill (i.e., rising of grades).
These shrinkage values are general guide values. Actual values will vary,
due to the varying soil conditions and varying construction techniques. It
is not possible to estimate exact values. Therefore, as with any grading
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project, some earthwork volume adjustments should be anticipated during
grading.
3.3

Foundations
Shallow spread or strip footing foundations may be used to support the loads of
the proposed structure. Overexcavation and recompaction of the footing
subgrade soil should be performed as detailed in Section 3.2.2.
The following recommendations are based on the onsite soil conditions and soils
with a very low expansion potential.
3.3.1 Minimum Embedment and Width
Based on our investigation, footings for conventional one- to two-story
structures should have a minimum embedment of 12 inches, with a
minimum width of 24 and 15 inches for isolated and continuous footings,
respectively.
3.3.2 Allowable Bearing
An allowable bearing pressure of 2,000 pounds-per-square-foot (psf) may
be used, based on the minimum embedment depth and width above. This
allowable bearing value may be increased by 250 psf per foot increase in
depth or width to a maximum allowable bearing pressure of 3,500 psf.
These allowable bearing pressures are for total dead load and sustained
live loads and incorporate a Factor of Safety of 3. Footing reinforcement
should be designed by the structural engineer.
3.3.3 Lateral Load Resistance
Soil resistance available to withstand lateral loads on a shallow foundation
is a function of the frictional resistance along the base of the footing and the
passive resistance that may develop as the face of the structure tends to
move into the soil. The frictional resistance between the base of the
foundation and the subgrade soil may be computed using an allowable
coefficient of friction of 0.35. The passive resistance may be computed
using an allowable (factor of safety of 1.5 applied) equivalent fluid pressure
of 250 pounds per cubic foot (pcf), assuming there is constant contact
between the footing and undisturbed soil. Friction and passive pressure
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may be combined without reduction, provided the footings can move
laterally sufficiently to develop passive pressure (approximately ¼ inch);
otherwise, friction alone should be assumed.
3.3.4 Increase in Bearing and Friction – Short Duration Loads
For the case of short term loading (seismic and wind loading), an increase
of 1/3 would apply to the bearing pressure and friction values. The ultimate
bearing pressure is assumed to be roughly three times the allowable
bearing pressure. However, this ultimate pressure only considers structural
failure/collapse (life safety) and not structural damage or significant
cosmetic damage. Excessive settlement is anticipated to occur well before
the ultimate bearing pressure is attained.
3.3.5 Settlement Estimates
The recommended overexcavation, relative compaction and allowable
bearing pressure are based on a total allowable, post construction
settlement of 1 inch. Differential settlement due to static loading is
estimated at ½ inch over a horizontal distance of 30 feet between or along
similarly loaded footings. Since settlement is a function of footing sustained
load, size and contact bearing pressure, differential settlement can be
expected between adjacent columns or walls where a large differential
loading condition exists.
Seismic differential settlement is estimated to be less than ½ inch over 40
feet for the design-level earthquake; this is considered negligible.
3.4

Recommendations for Slabs-On-Grade
Concrete slabs-on-grade should be designed by the structural engineer in
accordance with the current CBC for a soil with a very low expansion potential.
Observation and possibly testing to confirm the expansion potential of the near
surface soil should be conducted during site grading.
The following minimum slab recommendations should be used. More stringent
requirements may be required by agencies, the structural engineer, the architect, or
the CBC. Slabs-on-grade should have the following minimum recommended
components:
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•

Subgrade Moisture Conditioning: The subgrade soil should be moisture
conditioned to at least 2 percentage points above optimum moisture content
to a minimum depth of 12 inches prior to placing steel or concrete.

•

Concrete Thickness and Structural Design: Slabs-on-grade should be
designed by the structural engineer, but should be at least 4 inches thick (this
is referring to the actual minimum thickness, not the nominal thickness).
Slabs for apparatus equipment should be a minimum of 7 inches thick.
Reinforcing steel should be designed by the structural engineer, but as a
minimum (for conventionally reinforced slabs) should be No. 4 rebar placed at
18 inches on center, each direction, mid-depth in the slab.

Minor cracking of the concrete as it cures, due to drying and shrinkage is normal
and should be expected. However, cracking is often aggravated by a high
water/cement ratio, high concrete temperature at the time of placement, small
nominal aggregate size, aggregate that is not sufficiently clean, and rapid moisture
loss due to hot, dry, and/or windy weather conditions during placement and curing.
Cracking due to temperature and moisture fluctuations can also be expected. Low
slump concrete can reduce the potential for shrinkage cracking. Additionally,
reinforcement in slabs and foundations can generally reduce the potential for
shrinkage cracking. The structural engineer should consider these and other
pertinent concrete design and construction considerations in slab design and
specifications.
3.4.1 Slab Underlayment for Moisture Vapor Retarding
Because moisture vapor from the underlying soils will be transmitted
through slabs-on-grade without preventive measures, slab underlayment for
moisture vapor retarding should be designed by qualified professionals
(such as the structural engineer and/or architect) where control of moisture
vapor transmission through slabs is considered important to this project
(such as where moisture-sensitive floor coverings or equipment are
planned). Slab underlayment typically includes a moisture vapor retarder
membrane (such as 10-mil thick or greater), underlain by a capillary break
consisting of 4 inches of clean ½-inch-minimum gravel, and provisions for
protection of the vapor retarder during construction. The structural engineer
and/or architect should specify pertinent slab and concrete design
parameters, such as whether a sand blotter layer should be placed over the
vapor retarder.
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Moisture retarders can reduce, but not eliminate moisture vapor rise from
the underlying soils up through the slab. Moisture retarders should be
designed and constructed in accordance with applicable American
Concrete Institute, Portland Cement Association, Post-Tensioning Institute,
ASTM International, and California Building Code requirements and
guidelines.
Leighton does not practice in the field of moisture vapor transmission
evaluation/mitigation, since this does not fall under the geotechnical
discipline. Therefore, we recommend that a qualified person, such as the
flooring subcontractor, structural engineer, and/or architect, be consulted to
evaluate the general and specific moisture vapor transmission paths and
any impact on the proposed construction. That person (or persons) should
provide recommendations for mitigation of potential adverse impact of
moisture vapor transmission on various components of the structures as
deemed appropriate. In addition, the recommendations in this report and
our services in general are not intended to address mold prevention, since
we, along with geotechnical consultants in general, do not practice in the
area of mold prevention. If specific recommendations are desired, a
professional mold prevention consultant should be contacted.
3.5

Lateral Earth Pressures
We are not aware that retaining walls will be constructed at the project site. The
following retaining wall recommendations are included for design consideration of
walls a height less than 6 feet. Taller walls should be reviewed on a case-bycase basis. We recommend that retaining walls be backfilled with low expansive
soil and constructed with a backdrain in accordance with the recommendations
provided on Figure 3, Retaining Wall Backfill and Subdrain Detail. Using
expansive soil as retaining wall backfill will result in higher lateral earth pressures
exerted on the wall and are, therefore, not recommended. Retaining wall
locations and configurations are unknown at the time of this report. The following
table presents equivalent fluid pressures for retaining wall analysis.
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Table 2 - Retaining Wall Design Parameters
Static Equivalent Fluid Pressure (pcf)
Condition
Level Backfill
Active

35

At-Rest (drained, compacted-fill backfill)

55

Passive

330
(Max. 4,000 psf)

The above values do not contain an appreciable factor of safety, so the structural
engineer should apply the applicable factors of safety and/or load factors during
design.
Cantilever walls that are designed to yield at least 0.001H, where H is equal to the
wall height, may be designed using the active condition. Rigid walls and walls
braced at the top should be designed using the at-rest condition.
Passive pressure is used to compute soil resistance to lateral structural
movement. In addition, for sliding resistance, a frictional resistance coefficient of
0.35 may be used at the concrete and soil interface. The lateral passive
resistance should be taken into account only if it is ensured that the soil providing
passive resistance, embedded against the foundation elements, will remain intact
with time. A soil unit weight of 120 pcf may be assumed for calculating the actual
weight of the soil over the wall footing.
In addition to the above lateral forces due to retained earth, surcharge due to
improvements, such as an adjacent structure or traffic loading, should be
considered in the design of the retaining wall. Loads applied within a 1:1
projection from the surcharging structure on the stem of the wall should be
considered in the design. A third of uniform vertical surcharge-loads should be
applied at the surface as a horizontal pressure on cantilever (active) retaining
walls, while half of uniform vertical surcharge-loads should be applied as a
horizontal pressure on braced (at-rest) retaining walls.
To account for
automobile parking surcharge, we suggest that a uniform horizontal pressure of
100 psf (for restrained walls) or 70 psf (for cantilever walls) be added for design,
where autos are parked within a horizontal distance behind the retaining wall less
than the height of the retaining wall stem.
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We recommend that the wall designs for walls 6 feet tall or taller be checked
seismically using an additive seismic Equivalent Fluid Pressure (EFP) of 28 pcf,
which is added to the EFP. The additive seismic EFP should be applied at the
retained midpoint.
Conventional retaining wall footings should have a minimum width of 24 inches
and a minimum embedment of 12 inches below the lowest adjacent grade. An
allowable bearing pressure of 2,000 psf may be used for retaining wall footing
design, based on the minimum footing width and depth. This bearing value may
be increased by 250 psf per foot increase in width or depth to a maximum
allowable bearing pressure of 3,500 psf.
3.6

Cement Type and Corrosion Protection
Based on the results of laboratory testing, concrete structures in contact with the
onsite soil will have negligible exposure to water-soluble sulfates in the soil.
Therefore, common Type II cement may be used for concrete construction.
Concrete should be designed in accordance with ACI 318-08, Section 4.2 (ACI,
2008), adopted by the 2016 CBC (Section 1904A.2).
Based on our laboratory testing, the onsite soil is considered moderately corrosive
to ferrous metals. Metallic utilities should be avoided, or corrosion protection of
underground metallic utilities should be provided.
Corrosion information
presented in this report should be provided to your underground utility
contractors.

3.7

Pavement Design
Based on the design procedures outlined in the current Caltrans Highway Design
Manual, using a design R-value of 78 for aggregate base course, and an
assumed R-value of 50 for subgrade soil, preliminary flexible pavement sections
may consist of the following for the Traffic Indices (TI) indicated. Final pavement
design should be based on R-value testing provided near the completion of site
grading.
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Table 3 - Asphalt Pavement Section Thickness
Traffic Index

Asphaltic Concrete
(AC) Thickness
(inches)

Class 2 Aggregate
Base (AB) Thickness
(inches)

5 or less (auto access)
7 (truck access)

3
4

4
4

In areas where rigid concrete pavement is planned and fire apparatus will drive
on this pavement, we recommend 7 inches of Portland Cement Concrete (PCC)
with a 28-day compressive strength of 4,000 psi over 4 inches of aggregate base
placed on prepared subgrade soil (see above). Reinforcement should be
specified by the structural engineer, but should be a minimum of #4 rebar at 18
inches on center each way. The PCC pavement sections should be provided
with crack-control joints spaced no more than 14 feet on center each way. If
sawcuts are used, they should have a minimum depth of ¼ of the slab thickness
and made within 24 hours of concrete placement. We recommend that sections
be nearly square as possible.
PCC sidewalks should be at least 4 inches thick over 4 inches of aggregate base
over prepared subgrade soil, with construction joints no more than 8 feet on
center each way, with sections as nearly square as possible. Use of reinforcing,
though not required, will help reduce severity of cracking.
All pavement construction should be performed in accordance with the Standard
Specifications for Public Works Construction. Field observations and periodic
testing, as needed during placement of the base course materials, should be
undertaken to ensure that the requirements of the standard specifications are
fulfilled.
Prior to placement of aggregate base, the subgrade soil should be processed to
a minimum depth of 6 inches, moisture-conditioned, as necessary, and
recompacted to a minimum of 90 percent relative compaction. Aggregate base
should be moisture conditioned, as necessary, and compacted to a minimum of
95 percent relative compaction.
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3.8

Infiltration Recommendations
Infiltration Rate
Well permeameter infiltration tests for LB-1 and LB-2 yielded small-scale, cleanwater infiltration rates of 8 inches per hour or greater at the specific locations and
depths tested. The subsurface soils encountered suggest infiltration will be
feasible. We recommend an unfactored (small-scale) infiltration rate of 5 inches per
hour be used for preliminary design. Correction factors will need to be applied as
discussed below.
We recommend that a correction factor/safety factor be applied to the infiltration
rate in conformance with Los Angeles County guidelines, since monitoring of actual
facility performance has shown that actual infiltration rates are lower than for smallscale tests. The small-scale infiltration rate should be divided by a correction factor
of at least 2 for buried chambers, and at least 3 for open basins or for conditions
where retained water will be exposed to the open atmosphere, but the
correction/safety factor may be higher based on project-specific aspects. Based on
the size and configuration of the proposed development, we have assumed that an
open basin design will not be implemented.
The infiltration rates described herein are for a clean, unsilted infiltration surface in
native, sandy alluvial soil. These values may be reduced over time as silting of
the infiltration facility occurs. Furthermore, if the basin or chamber bottom is
allowed to be compacted by heavy equipment, this value is expected to be
significantly reduced. Infiltration of water through soil is highly dependent on such
factors as grain size distribution of the soil particles, particle shape, fines content,
clay content, and density. Small changes in soil conditions, including density, can
cause large differences in observed infiltration rates. Infiltration is not suitable in
compacted fill.
It should be noted that during periods of prolonged precipitation, the underlying
soils tend to become saturated to greater and greater depths/extents. Therefore,
infiltration rates tend to decrease with prolonged rainfall. It is difficult to
extrapolate longer-term, full-scale infiltration rates from small-scale tests, and as
such, this is a significant source of uncertainty in infiltration rates. Additional
guidelines for infiltration facilities are provided in Appendix D.
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3.9

Temporary Excavations
All temporary excavations, including utility trenches, retaining wall excavations
and other excavations should be performed in accordance with project plans,
specifications and all OSHA requirements. It should be noted that trenches
made in onsite soils are anticipated to significantly cave, and appropriate
precautions will be required. OSHA Type C soils should be assumed.
No surcharge loads should be permitted within a horizontal distance equal to the
height of cut or 5 feet, whichever is greater from the top of the slope, unless the
cut is shored appropriately. Excavations that extend below an imaginary plane
inclined at 45 degrees below the edge of any adjacent existing site foundation
should be properly shored to maintain support of the adjacent structures.
Cantilever shoring should be designed based on an active equivalent fluid
pressure presented in the retaining wall section. If excavations are braced at the
top and at specific design intervals, the active pressure may then be
approximated by a rectangular soil pressure distribution with the pressure per
foot of width equal to 25H psf, where H (feet) is equal to the depth of the
excavation being shored.
During construction, the soil conditions should be regularly evaluated to verify
that conditions are as anticipated. The contractor should be responsible for
providing the "competent person" required by OSHA, standards to evaluate soil
conditions.
Close coordination between the competent person and the
geotechnical engineer should be maintained to facilitate construction while
providing safe excavations.

3.10

Trench Backfill
Utility-type trenches onsite can be backfilled with onsite material, provided it is
free of debris, significant organic material and oversized material (greater than 3
inches for trench backfill within 3 feet of a pipe, and 6 inches for trench backfill
above).
Prior to backfilling the trench, pipes should be bedded and shaded in a granular
material that has a sand equivalent of 30 or greater. We recommend that opengraded crushed rock or similar material not be used as bedding material, unless
special provisions are implemented to limit the migration of surrounding soil into
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the open-graded material, including surrounding the open-graded material with
filter fabric (Mirafi 140N or equivalent), or mixing sand with the open-graded
material. The bedding material should extend 12 inches above the top of the
pipe. The bedding/shading sand should be densified in-place by mechanical
means, or in areas where the trench walls and bottom soil have a minimum sand
equivalent of 15 (not expected at the site), the bedding sand may be jetted.
Bedding sand should be placed in accordance with the Standard Specifications
for Public Works Construction – Greenbook (Public Works Standard, Inc.), current
edition.
The native soil fill should be placed in loose layers, moisture conditioned, as
necessary, and mechanically compacted using a minimum standard of 90
percent relative compaction based on ASTM D 1557. The thickness of layers
should be based on the compaction equipment used in accordance with the
current Greenbook.
3.11

Surface Drainage
Positive surface drainage should be provided to direct surface water away from
structures and towards suitable collective drainage facilities. Surface drainage
should be provided to prevent ponding of water adjacent to the structures. In
general, the area around the buildings should slope away from the buildings.
Care should be taken to avoid heavy irrigation, and under-irrigation should also
be avoided.

3.12

Additional Geotechnical Services
The geotechnical recommendations presented in this report are based on
subsurface conditions as interpreted from limited subsurface explorations and
limited laboratory testing.
Our preliminary geotechnical recommendations
provided in this report are based on information available at the time the report
was prepared and may change as plans are developed. Additional geotechnical
investigation and analysis may be required based on final improvement plans.
Leighton should review the site and grading plans when available and comment
further on the geotechnical aspects of the project. Geotechnical observation and
testing should be conducted during excavation and all phases of grading
operations. Our conclusions and preliminary recommendations should be
reviewed and verified by Leighton during construction and revised accordingly if
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geotechnical conditions encountered vary from our preliminary findings and
interpretations.
Geotechnical observation and testing should be provided:
•
•
•
•
•
•
•
•

After completion of site demolition and site clearing.
During overexcavation of unsuitable and/or compressible soil.
During compaction of all fill materials.
During construction of ground improvement.
After excavation of all footings and prior to placement of concrete.
During utility trench backfilling and compaction.
During pavement subgrade and base preparation.
When any unusual conditions are encountered.
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4.0 LIMITATIONS
This report was based in part on data obtained from a limited number of observations,
site visits, soil excavations, samples, and tests. Such information is, by necessity,
incomplete. The nature of many sites is such that differing soil or geologic conditions
can be present within small distances and under varying climatic conditions. Changes
in subsurface conditions can and do occur over time. Therefore, our findings,
conclusions, and recommendations presented in this report are based on the
assumption that Leighton Consulting, Inc. will provide geotechnical observation and
testing during construction. Please refer to the GBA “Important Information about This
Geotechnical Engineering Report” presented on at the end of this report.
This report was prepared for the sole use of WLC Architects, Inc. for application to the
design of the proposed fire station project in accordance with generally accepted
geotechnical engineering practices at this time in California.
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BORING LOGS

GEOTECHNICAL BORING LOG LB-1

Hollow Stem Auger - 140lb - Autohammer - 30" Drop

Ground Elevation

147'

Location

See Figure 2

Sampled By

B. Rodriguez

Graphic
Log

Depth
Feet
0

N

S
B-1

SP

145

5

SOIL DESCRIPTION
This Soil Description applies only to a location of the exploration at the
time of sampling. Subsurface conditions may differ at other locations
and may change with time. The description is a simplification of the
actual conditions encountered. Transitions between soil types may be
gradual.
@surface: grass, cleared upper 5 feet with hand-auger
Qoe (older eolian deposits)
@0-5' bulk sample: SAND (SP), brown, moist, fine sand,
nonplastic

Type of Tests

8"

Soil Class.
(U.S.C.S.)

Hole Diameter

Moisture
Content, %

2R

Drilling Method

Dry Density
pcf

B. Rodriguez

Blows
Per 6 Inches

7-12-18

Logged By

Sample No.

Date Drilled

WLC Manhattan Beach Fire Station No.2

Attitudes
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Project
Drilling Co.

Elevation
Feet

Project No.

CR

R-2

7
12
21

109

6

SP-SM

@5' SAND with silt (SP-SM), medium dense, yellowish brown,
moist, fine sand, nonplastic, 7% fines (laboratory estimate)

CO, SA

R-3

16
36
50

110

11

SP-SM

@10' SAND with silt (SP-SM), very dense, yellowish brown, wet,
fine sand, nonplastic, 7% fines (laboratory estimate)

CO, SA

R-4

12
26
40

107

9

SP

@15' SAND (SP), dense, brown, moist, fine sand, nonplastic

S-5

5
8
11

SP

@20' SAND (SP), medium dense, light brown, moist, very fine to
fine sand, nonplastic

R-6

12
36
50/5"

SP

@25' SAND (SP), very dense, light brown, moist, very fine to
fine sand, nonplastic

140

10

135

15

130

20

125

25

101

2

120

30

SAMPLE TYPES:
B BULK SAMPLE
C CORE SAMPLE
G GRAB SAMPLE
R RING SAMPLE
S SPLIT SPOON SAMPLE
T TUBE SAMPLE

TYPE OF TESTS:
-200 % FINES PASSING
AL ATTERBERG LIMITS
CN CONSOLIDATION
CO COLLAPSE
CR CORROSION
CU UNDRAINED TRIAXIAL

DS
EI
H
MD
PP
RV

DIRECT SHEAR
EXPANSION INDEX
HYDROMETER
MAXIMUM DENSITY
POCKET PENETROMETER
R VALUE

SA
SE
SG
UC

SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE STRENGTH

* * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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GEOTECHNICAL BORING LOG LB-1

Hollow Stem Auger - 140lb - Autohammer - 30" Drop

Ground Elevation

147'

Location

See Figure 2

Sampled By

B. Rodriguez

Graphic
Log

Depth
Feet
30

N

S-7

10
18
23

R-8

16
23
50

S-9

8
14
18

R-10

11
25
50

S-11

20
27
40

S

SOIL DESCRIPTION
This Soil Description applies only to a location of the exploration at the
time of sampling. Subsurface conditions may differ at other locations
and may change with time. The description is a simplification of the
actual conditions encountered. Transitions between soil types may be
gradual.

SP

@30' SAND (SP), dense, light brown, moist, fine sand,
nonplastic

SP

@35' SAND (SP), dense, light brown, moist, very fine to fine
sand, nonplastic

SP

@40' SAND (SP), dense, light brown, moist, fine sand,
nonplastic

SP

@45' same as above, dense

SP

@50' SAND (SP), very dense, light brown, moist, very fine to
fine sand, nonplastic

Type of Tests

8"

Soil Class.
(U.S.C.S.)

Hole Diameter

Moisture
Content, %

2R

Drilling Method

Dry Density
pcf

B. Rodriguez

Blows
Per 6 Inches

7-12-18

Logged By

Sample No.

Date Drilled

WLC Manhattan Beach Fire Station No.2

Attitudes

12076.001

Project
Drilling Co.

Elevation
Feet

Project No.

115

35

3

110

40

105

45

99

3

100

50

95
Total depth 51.5 feet
No groundwater encountered
Backfilled with soil cuttings on 7/12/18
55

90

60

SAMPLE TYPES:
B BULK SAMPLE
C CORE SAMPLE
G GRAB SAMPLE
R RING SAMPLE
S SPLIT SPOON SAMPLE
T TUBE SAMPLE

TYPE OF TESTS:
-200 % FINES PASSING
AL ATTERBERG LIMITS
CN CONSOLIDATION
CO COLLAPSE
CR CORROSION
CU UNDRAINED TRIAXIAL

DS
EI
H
MD
PP
RV

DIRECT SHEAR
EXPANSION INDEX
HYDROMETER
MAXIMUM DENSITY
POCKET PENETROMETER
R VALUE

SA
SE
SG
UC

SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE STRENGTH

* * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

Page 2 of 2

GEOTECHNICAL BORING LOG LB-2

Hollow Stem Auger - 140lb - Autohammer - 30" Drop

Ground Elevation

147'

Location

See Figure 2

Sampled By

B. Rodriguez

Graphic
Log

Depth
Feet
0

N

S

145

B-1

5

SP

SOIL DESCRIPTION
This Soil Description applies only to a location of the exploration at the
time of sampling. Subsurface conditions may differ at other locations
and may change with time. The description is a simplification of the
actual conditions encountered. Transitions between soil types may be
gradual.

Type of Tests

8"

Soil Class.
(U.S.C.S.)

Hole Diameter

Moisture
Content, %

2R

Drilling Method

Dry Density
pcf

B. Rodriguez

Blows
Per 6 Inches

7-12-18

Logged By

Sample No.

Date Drilled

WLC Manhattan Beach Fire Station No.2

Attitudes

12076.001

Project
Drilling Co.

Elevation
Feet

Project No.

@surface: asphalt 2.5" thick, hand augered to 5 feet
Afu (artificial fill undocumented)
@0'-2' spoils: SAND (SP) with some silt, dark brown, moist, very
fine sand, nonplastic, 5% fines (field estimate)
Qoe (older eolian deposits)
@2'-5' bulk sample: SAND (SP), brown, slightly moist, very fine
sand, nonplastic, trace fines

R-1

4
8
15

104

2

SP

@5' SAND (SP), medium dense, yellowish brown, moist, fine
sand, nonplastic

R-2

20
30
40

111

4

SP

@10' SAND (SP) with some clay, dense, reddish brown, moist,
very fine to fine sand, nonplastic, 5% fines (field estimate)

R-3

23
30
50

104

5

SP

@15' SAND (SP), very dense, light brown, moist, very fine to
fine sand, nonplastic, some laminae of SP material described
at 10' sample

S-4

4
9
12

SP

@20' SAND (SP), medium dense, light brown, moist, very fine
sand, nonplastic

CO

140

10

135

15

130

20

125
Total depth 21.5 feet
No groundwater
Backfilled with soil cuttings and asphalt cold patched on
7/12/18
25

120

30

SAMPLE TYPES:
B BULK SAMPLE
C CORE SAMPLE
G GRAB SAMPLE
R RING SAMPLE
S SPLIT SPOON SAMPLE
T TUBE SAMPLE

TYPE OF TESTS:
-200 % FINES PASSING
AL ATTERBERG LIMITS
CN CONSOLIDATION
CO COLLAPSE
CR CORROSION
CU UNDRAINED TRIAXIAL

DS
EI
H
MD
PP
RV

DIRECT SHEAR
EXPANSION INDEX
HYDROMETER
MAXIMUM DENSITY
POCKET PENETROMETER
R VALUE

SA
SE
SG
UC

SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE STRENGTH

* * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

Page 1 of 1

GEOTECHNICAL BORING LOG LB-3

Hand Auger

Ground Elevation

147'

Location

See Figure 2

Sampled By

B. Rodriguez

Graphic
Log

Depth
Feet
0

N

S

SOIL DESCRIPTION
This Soil Description applies only to a location of the exploration at the
time of sampling. Subsurface conditions may differ at other locations
and may change with time. The description is a simplification of the
actual conditions encountered. Transitions between soil types may be
gradual.

Type of Tests

4"

Soil Class.
(U.S.C.S.)

Hole Diameter

Moisture
Content, %

LCI

Drilling Method

Dry Density
pcf

B. Rodriguez

Blows
Per 6 Inches

7-12-18

Logged By

Sample No.

Date Drilled

WLC Manhattan Beach Fire Station No.2

Attitudes

12076.001

Project
Drilling Co.

Elevation
Feet

Project No.

@surface: mulch/bark in planter area
Afu (artificial fill)
@0'-4.3' SILTY SAND (SM), dark brown, moist, very fine sand,
nonplastic, 10% fines (field estimate)

145

Qoe (older eolian deposits)
SAND (SP), brown, very moist, very fine to fine sand, nonplastic

5

140

Total depth 6 feet
No groundwater
Backfilled with soil cuttings on 7/12/18
10

135

15

130

20

125

25

120

30

SAMPLE TYPES:
B BULK SAMPLE
C CORE SAMPLE
G GRAB SAMPLE
R RING SAMPLE
S SPLIT SPOON SAMPLE
T TUBE SAMPLE

TYPE OF TESTS:
-200 % FINES PASSING
AL ATTERBERG LIMITS
CN CONSOLIDATION
CO COLLAPSE
CR CORROSION
CU UNDRAINED TRIAXIAL

DS
EI
H
MD
PP
RV

DIRECT SHEAR
EXPANSION INDEX
HYDROMETER
MAXIMUM DENSITY
POCKET PENETROMETER
R VALUE

SA
SE
SG
UC

SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE STRENGTH

* * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

Page 1 of 1

APPENDIX C
LABORATORY TEST RESULTS

PARTICLE-SIZE DISTRIBUTION (GRADATION)
of SOILS USING SIEVE ANALYSIS
ASTM D 6913

Project Name:

Manhattan Beach Fire Station No. 2

Tested By:

G. Bathala

Date: 07/25/18

Project No.:

12076.001

Checked By:

A. Santos

Date: 08/01/18

Boring No.:

LB-1

Depth (feet): 5.0

Sample No.:

R-2

Soil Identification:

Yellowish brown poorly graded sand with silt (SP-SM)
Moisture Content of Total Air - Dry Soil
YK

Container No.:

Wt. of Air-Dry Soil + Cont. (g)

0.0

Wt. of Air-Dried Soil + Cont.(g)

656.3

Wt. of Dry Soil + Cont.

(g)

0.0

Wt. of Container

(g)

251.4

Wt. of Container No._____ (g)

1.0

Dry Wt. of Soil

(g)

404.9

Moisture Content (%)

0.0
YK

Container No.
After Wet Sieve

Wt. of Dry Soil + Container (g)

628.5

Wt. of Container

251.4

(g)

377.1

Dry Wt. of Soil Retained on # 200 Sieve (g)
U. S. Sieve Size

Cumulative Weight
Dry Soil Retained (g)

Percent Passing (%)

(in.)

(mm.)

6"

150.0

3"

75.0

1 1/2

37.5

3/4"

19.0

3/8"

9.5

#4

4.75

#8

2.36

0.0

100.0

#16

1.18

1.2

99.7

#30

0.600

60.0

85.2

#50

0.300

291.4

28.0

#100

0.150

362.4

10.5

#200

0.075

376.4

7.0

PAN
GRAVEL:
SAND:
FINES:
GROUP SYMBOL:
Remarks:

0 %
93 %
7 %
SP-SM

Cu = D60/D10 =

2.87

Cc = (D30)²/(D60*D10) =

1.59

GRAVEL

SAND

COARSE
FINE
U.S. STANDARD SIEVE OPENING
3.0"
1 1/2"
3/4"
3/8"

FINES

COARSE
#4

MEDIUM
FINE
U.S. STANDARD SIEVE NUMBER
#8
#16
#30
#50
#100

SILT

CLAY
HYDROMETER

#200

100

90

80
"

PERCENT FINER BY WEIGHT

70

60

50

40

30

20

10

0
100.000

10.000

1.000

0.100

0.010

0.001

PARTICLE - SIZE (mm)

Project Name: Manhattan Beach Fire Station No. 2
Project No.:

12076.001

PARTICLE - SIZE
DISTRIBUTION
ASTM D 6913

Boring No.:

LB-1

Sample No.:

R-2

Depth (feet):

5.0

Soil Type :

SP-SM

Soil Identification: Yellowish brown poorly graded sand with silt (SP-SM)
GR:SA:FI : (%)

0

:

93 :

7

Aug-18

SA LB-1, R-2 @ 5

PARTICLE-SIZE DISTRIBUTION (GRADATION)
of SOILS USING SIEVE ANALYSIS
ASTM D 6913

Project Name:

Manhattan Beach Fire Station No. 2

Tested By:

G. Bathala

Date: 07/25/18

Project No.:

12076.001

Checked By:

A. Santos

Date: 08/01/18

Boring No.:

LB-1

Depth (feet): 10.0

Sample No.:

R-3

Soil Identification:

Yellowish brown poorly graded sand with silt (SP-SM)
Moisture Content of Total Air - Dry Soil
KG

Container No.:

Wt. of Air-Dry Soil + Cont. (g)

0.0

Wt. of Air-Dried Soil + Cont.(g)

533.9

Wt. of Dry Soil + Cont.

(g)

0.0

Wt. of Container

(g)

140.4

Wt. of Container No._____ (g)

1.0

Dry Wt. of Soil

(g)

393.5

Moisture Content (%)

0.0
KG

Container No.
After Wet Sieve

Wt. of Dry Soil + Container (g)

508.6

Wt. of Container

140.4

(g)

368.2

Dry Wt. of Soil Retained on # 200 Sieve (g)
U. S. Sieve Size

Cumulative Weight
Dry Soil Retained (g)

Percent Passing (%)

(in.)

(mm.)

6"

150.0

3"

75.0

1 1/2

37.5

3/4"

19.0

3/8"

9.5

#4

4.75

#8

2.36

0.0

100.0

#16

1.18

0.0

100.0

#30

0.600

6.6

98.3

#50

0.300

266.8

32.2

#100

0.150

358.2

9.0

#200

0.075

366.9

6.8

PAN
GRAVEL:
SAND:
FINES:
GROUP SYMBOL:
Remarks:

0 %
93 %
7 %
SP-SM

Cu = D60/D10 =

2.35

Cc = (D30)²/(D60*D10) =

1.15

GRAVEL

SAND

COARSE
FINE
U.S. STANDARD SIEVE OPENING
3.0"
1 1/2"
3/4"
3/8"

FINES

COARSE
#4

MEDIUM
FINE
U.S. STANDARD SIEVE NUMBER
#8
#16
#30
#50
#100

SILT

CLAY
HYDROMETER

#200

100

90

80
"

PERCENT FINER BY WEIGHT

70

60

50

40

30

20

10

0
100.000

10.000

1.000

0.100

0.010

0.001

PARTICLE - SIZE (mm)

Project Name: Manhattan Beach Fire Station No. 2
Project No.:

12076.001

PARTICLE - SIZE
DISTRIBUTION
ASTM D 6913

Boring No.:

LB-1

Sample No.:

R-3

Depth (feet):

10.0

Soil Type :

SP-SM

Soil Identification: Yellowish brown poorly graded sand with silt (SP-SM)
GR:SA:FI : (%)

0

:

93 :

7

Aug-18

SA LB-1, R-3 @ 10

ONE-DIMENSIONAL SWELL OR SETTLEMENT
POTENTIAL OF COHESIVE SOILS
ASTM D 4546

Manhattan Beach Fire Station No
Project Name:
Tested By:
12076.001
Project No.:
Checked By:
Boring No.:
LB-1
Sample Type:
Sample No.:
R-2
Depth (ft.)
Sample Description:
Yellowish brown poorly graded sand with silt (SP-SM)
Initial Dry Density (pcf):
Initial Moisture (%):
Initial Length (in.):
Initial Dial Reading:
Diameter(in):

110.0
6.19
1.0000
0.2202
2.415

G. Bathala
A. Santos

Date:
Date:

07/24/18
08/01/18

Drive
5.0

Final Dry Density (pcf):
Final Moisture (%) :
Initial Void Ratio:
Specific Gravity(assumed):
Initial Saturation (%)

110.3
15.7
0.5322
2.70
31.4

Pressure (p)
(ksf)

Final Reading
(in)

Apparent
Thickness
(in)

Load
Compliance
(%)

Swell (+)
Settlement (-)
% of Sample
Thickness

Void Ratio

Corrected
Deformation
(%)

0.100

0.2194

0.9992

0.00

-0.08

0.5310

-0.08

0.600

0.2170

0.9968

0.09

-0.32

0.5287

-0.23

H2O

0.2164

0.9962

0.09

-0.38

0.5277

-0.29

Percent Swell (+) / Settlement (-) After Inundation =

-0.06

Void Ratio - Log Pressure Curve
0.5315

0.5310

0.5305

Void Ratio

0.5300

0.5295
Inundate with
Tap water

0.5290

0.5285

0.5280

0.5275
0.100

1.000

10.000

Log Pressure (ksf)
Swell or Collapse LB-1, R-2 @ 5

ONE-DIMENSIONAL SWELL OR SETTLEMENT
POTENTIAL OF COHESIVE SOILS
ASTM D 4546

Manhattan Beach Fire Station No
Project Name:
Tested By:
12076.001
Project No.:
Checked By:
Boring No.:
LB-1
Sample Type:
Sample No.:
R-3
Depth (ft.)
Sample Description:
Yellowish brown poorly graded sand with silt (SP-SM)
Initial Dry Density (pcf):
Initial Moisture (%):
Initial Length (in.):
Initial Dial Reading:
Diameter(in):

113.5
11.08
1.0000
0.3006
2.415

G. Bathala
A. Santos

Date:
Date:

07/24/18
08/01/18

Drive
10.0

Final Dry Density (pcf):
Final Moisture (%) :
Initial Void Ratio:
Specific Gravity(assumed):
Initial Saturation (%)

114.1
13.9
0.4847
2.70
61.7

Pressure (p)
(ksf)

Final Reading
(in)

Apparent
Thickness
(in)

Load
Compliance
(%)

Swell (+)
Settlement (-)
% of Sample
Thickness

Void Ratio

Corrected
Deformation
(%)

0.100

0.3003

0.9997

0.00

-0.03

0.4843

-0.03

1.200

0.2944

0.9938

0.20

-0.62

0.4784

-0.42

H2O

0.2938

0.9932

0.20

-0.68

0.4775

-0.48

Percent Swell (+) / Settlement (-) After Inundation =

-0.06

Void Ratio - Log Pressure Curve
0.4850

0.4840

0.4830

Void Ratio

0.4820

0.4810

0.4800
Inundate with
Tap water

0.4790

0.4780

0.4770
0.100

1.000

10.000

Log Pressure (ksf)
Swell or Collapse LB-1, R-3 @ 10

ONE-DIMENSIONAL SWELL OR SETTLEMENT
POTENTIAL OF COHESIVE SOILS
ASTM D 4546

Manhattan Beach Fire Station No
Project Name:
12076.001
Project No.:
Boring No.:
LB-2
Sample No.:
R-1
Sample Description:
Yellowish brown poorly graded sand (SP)
Initial Dry Density (pcf):
Initial Moisture (%):
Initial Length (in.):
Initial Dial Reading:
Diameter(in):

103.7
2.07
1.0000
0.3074
2.415

Tested By:
Checked By:
Sample Type:
Depth (ft.)

G. Bathala
A. Santos

Date:
Date:

07/30/18
08/01/18

Drive
5.0

Final Dry Density (pcf):
Final Moisture (%) :
Initial Void Ratio:
Specific Gravity(assumed):
Initial Saturation (%)

104.4
17.9
0.6248
2.70
8.9

Pressure (p)
(ksf)

Final Reading
(in)

Apparent
Thickness
(in)

Load
Compliance
(%)

Swell (+)
Settlement (-)
% of Sample
Thickness

Void Ratio

Corrected
Deformation
(%)

0.100

0.3071

0.9997

0.00

-0.03

0.6243

-0.03

0.600

0.3041

0.9967

0.14

-0.33

0.6217

-0.19

H2O

0.2993

0.9919

0.14

-0.81

0.6140

-0.67

Percent Swell (+) / Settlement (-) After Inundation =

-0.48

Void Ratio - Log Pressure Curve
0.6260

0.6240
Inundate with
Tap water

Void Ratio

0.6220

0.6200

0.6180

0.6160

0.6140

0.6120
0.100

1.000

10.000

Log Pressure (ksf)
Swell or Collapse LB-2, R-1 @ 5

TESTS for SULFATE CONTENT
CHLORIDE CONTENT and pH of SOILS
Project Name:

Manhattan Beach Fire Station No. 2

Tested By :

G. Berdy

Date: 07/23/18

Project No. :

12076.001

Data Input By:

A. Santos

Date: 08/01/18

Boring No.

LB-1

Sample No.

B-1

Sample Depth (ft)

0-5

Soil Identification:

Olive brown SP

Wet Weight of Soil + Container (g)

229.27

Dry Weight of Soil + Container (g)

227.16

Weight of Container (g)

39.33

Moisture Content (%)

1.12

Weight of Soaked Soil (g)

100.37

SULFATE CONTENT, DOT California Test 417, Part II
Beaker No.

307

Crucible No.

12

Furnace Temperature (°C)

860

Time In / Time Out

9:00/9:45

Duration of Combustion (min)

45

Wt. of Crucible + Residue (g)

22.6952

Wt. of Crucible (g)

22.6911

Wt. of Residue (g)
PPM of Sulfate

(A)
(A) x 41150

0.0041
168.72

PPM of Sulfate, Dry Weight Basis

171

CHLORIDE CONTENT, DOT California Test 422
ml of Extract For Titration

(B)

15

ml of AgNO3 Soln. Used in Titration (C)

1.2

PPM of Chloride (C -0.2) * 100 * 30 / B

200

PPM of Chloride, Dry Wt. Basis

202

pH TEST, DOT California Test 643
pH Value

7.30

7.68

7.37

8.11

Temperature °C

22.4

23.6

23.5

27.7

SOIL RESISTIVITY TEST
DOT CA TEST 643
Project Name:

Manhattan Beach Fire Station No. 2

Tested By :

G. Berdy

Project No. :

12076.001

Data Input By:

A. Santos Date: 08/01/18

Boring No.:

LB-1

Depth (ft.) :

0-5

Sample No. :

B-1

Soil Identification:*

Date: 07/25/18

Olive brown SP

*California Test 643 requires soil specimens to consist only of portions of samples passing through the No. 8 US Standard Sieve before resistivity
testing. Therefore, this test method may not be representative for coarser materials.

Water
Specimen
Added (ml)
No.
(Wa)

Adjusted
Moisture
Content
(MC)

Resistance
Reading
(ohm)

Soil
Resistivity
(ohm-cm)

Moisture Content (%) (MCi)

1.12

Wet Wt. of Soil + Cont. (g)

229.27

Dry Wt. of Soil + Cont. (g)

227.16
39.33

1

20

16.65

8250

8250

Wt. of Container

2

30

24.41

5700

5700

Container No.

3

40

32.17

6700

6700

Initial Soil Wt. (g) (Wt)

130.27

Box Constant

1.000

4
5

(g)

MC =(((1+Mci/100)x(Wa/Wt+1))-1)x100

Min. Resistivity
(ohm-cm)

Moisture Content
(%)

DOT CA Test 643

5660

Sulfate Content
(ppm)

Chloride Content
(ppm)

DOT CA Test 417 Part II

DOT CA Test 422

171

202

25.5

Soil pH
pH

DOT CA Test 643

7.30

8500

Soil Resistivity (ohm-cm)

8000

7500

7000

6500

6000

5500
15.0

20.0

25.0

Moisture Content (%)

30.0

Temp. (°C)

35.0

22.4

APPENDIX D
INFILTRATION TEST RESULTS AND RECOMMENDATIONS

Leighton

Results of Well Permeameter, from USBR 7300-89 Method.
Project:

12076.001

Initial estimated Depth to Water Surface (in.): 74.117

Exploration #/Location:

LB-1

Depth Boring drilled to (ft):

51.5

approx. h/r:

12.2

Tested by:

BER

Tu (Fig. 8):

53.8

USCS Soil Type in test zone:

SP

Weather (start to finish)

Sunny

Liquid Used/pH:

H20 from faucet

Measured boring diameter
Approx Depth to GW below GS
Well Prep:

Average depth of water in well, "h" (in.): 48.883

ft

Tu>3h?: yes, OK

8

in.

60

ft

4 Well Radius, "r"

backfilled and tamped to 12', bentonite and soil to 10'3", gravel to 9'8", placed casing and filled outside with gravel to 7'

Depth to Bot of well (or top of soil over Bentonite)

ft

in.

10. ft

3. in.

Pilot Tube stickup (+ is above ground)

28. in.

7. ft

Depth to top of sand outside of casing from top of pilot tube
Depth to top of float assembly from top of pilot tube

Total (in.)

123
28

28. in.
74. in.

74

46 Depth below GS (in.)

A

Float Assembly ID

34

Float assembly Extension length (in.)

Flow Meter:
Meter ID
Meter Color
Meter Units

2828
black
Gallons

DL ID

0.05

gallons/pulse

Field Data
Date

Calculations
Time

Start Date Start time:
7/12/2018

Data from Flow
Meter
Reading (cu-ft Interval
or gal)
Pulse
Count

Comments
Depth to WL in
Boring (measured
from top of pilot
tube)

Water
Temp
(deg F)

Total
h,
Depth to
Elapsed
∆t
Height of
WL in
h (in.) Avg. h
Time
(min)
Water in
well (in.)
(min.)
Well (in.)

Vol Change (in.^3)

from
supply

from
h

Flow
q,
V
(in^3/
Flow
(Fig 9)
min) (in^3/ hr)

Total

K20,
Infiltration
Coef. Of
Rate
Perme[flow/surf
ability at
area] (in./hr)
20 deg C
(FS=1)
(in./hr)

9:35

Gallons

ft

7/12/18

9:35

2778.05

8.57

0

74.8

48.2

48.16

24

-967 ###### ##### ######

0.9

#VALUE!

#VALUE!

7/12/18

10:00

2811.7

8.53

25

25

74.4

48.6

0.48

48

7773
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0.9
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0.9
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Leighton

Results of Well Permeameter, from USBR 7300-89 Method.
Project:

12076.001

Initial estimated Depth to Water Surface (in.): 96.532

Exploration #/Location:

LB-2

Depth Boring drilled to (ft):

21.5

approx. h/r:

6.6

Tested by:

BER

Tu (Fig. 8):

52.0

USCS Soil Type in test zone:

SP

Weather (start to finish)

Sunny

Liquid Used/pH:

H2O from faucet

Measured boring diameter
Approx Depth to GW below GS
Well Prep:

Average depth of water in well, "h" (in.): 26.468

ft

Tu>3h?: yes, OK

8

in.

60

ft

4 Well Radius, "r"

backfilled and tamped to 12'1", bentonite and soil to 10'3", gravel to 9'8", placed casing and filled outside with gravel to 6'10"

Depth to Bot of well (or top of soil over Bentonite)

ft

in.

10. ft

3. in.

Pilot Tube stickup (+ is above ground)

6. in.

7. ft

Depth to top of sand outside of casing from top of pilot tube
Depth to top of float assembly from top of pilot tube

Total (in.)

123
6

4. in.
60. in.

60

54 Depth below GS (in.)

E

Float Assembly ID

34

Float assembly Extension length (in.)

Flow Meter:
Meter ID
Meter Color
Meter Units

1650
Black
Gallons

DL ID

0.05

gallons/pulse

Field Data
Date

Calculations
Time

Start Date Start time:
7/12/2018

Data from Flow
Meter
Reading (cu-ft or Interval
gal)
Pulse
Count

Comments
Depth to WL in
Boring (measured
from top of pilot
tube)

Water
Temp
(deg F)

Total
h,
Depth to
∆t
Elapsed
Height of
WL in
h (in.) Avg. h
(min)
Time
Water in
well (in.)
(min.)
Well (in.)

Vol Change (in.^3)

from
supply

from
h

Flow
q,
V
(in^3/
Flow
(Fig 9)
min) (in^3/ hr)

Total

K20,
Infiltration
Coef. Of
Rate
Perme[flow/surf
ability at
area] (in./hr)
20 deg C
(FS=1)
(in./hr)

10:43

Gallons

ft

7/12/18

10:43

3571.35

9.2

0

104.4

18.6

18.6

9
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0.9
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8.67
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4313

139
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0.9

3.20
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8.59
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97.1

25.9

0.96
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-19

4903
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8406

0.9

3.11
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INFILTRATION RECOMMENDATIONS
Additional Review and Evaluation:
Infiltration rates are anticipated to vary significantly based on the location and depth.
Infiltration concepts should be discussed with Leighton as infiltration plans are being
developed. Leighton should review all infiltration plans, including specific locations and
depths of proposed facilities. Further testing may be needed based on the design of
infiltration facilities, particularly considering their type, depth and location.
General Design Considerations:
The periodic flow of water carrying sediments into the infiltration facility, plus the
introduction of wind-blown sediments and sediments from erosion of basin side walls,
can eventually cause the bottom of the facility to accumulate a layer of silt, which has
the potential of significantly reducing the overall infiltration rate of the facility. Therefore,
we recommend that significant amounts of silt/sediment not be allowed to flow into the
facility within storm-water, especially during construction of the project and prior to
achieving a mature landscape on site. We recommend that an easily maintained,
robust silt/sediment removal system be installed to pretreat storm water before it enters
the infiltration facility.
As infiltrating water can seep within the soil strata nearly horizontally for long distances,
it is important to consider the impact that infiltration facilities can have on nearby
subterranean structures, such as basement walls or open excavations, whether onsite
or offsite, and whether existing or planned. Any such nearby features should be
identified and evaluated as to whether infiltrating water can impact these. Such features
should be brought to Leighton’s attention as they are identified.
Infiltration facilities should not be constructed adjacent to or under buildings. Setbacks
should be discussed with Leighton during the planning process.
Infiltration facilities should be constructed with spillways or other appropriate means that
would cause overfilling to not be a concern to the facility or nearby improvements.
For buried chambers, control/access manhole covers should not contain holes or should
be screened to prevent mosquitos from entering the chambers.

Additional Design Considerations (Particularly for Open Basins):
If open basins are planned, additional observation of the soils exposed at the bottom of
the basin should be conducted, as these soils are critical to the basin’s success. Soils
at the bottom of buried chambers are also important, but not as critical to their success,
provided the infiltration chamber cuts through sufficiently granular soils.
In general, the rate of infiltration reduces as the head of water in the infiltration facility
reduces, and it reduces with prolonged periods of infiltration. As such, water typically
infiltrates much faster near the beginning of and/or immediately after storm events than
at times well after a storm when the water level in the facility has receded, since the
infiltration rate is then slower due to both lower head and longer overall duration of
infiltration. In open basins with compacted or silty bottoms, this could be problematic, in
that, even if the basin had already infiltrated significant amounts of storm water, the
lower several inches or feet of water could remain in the basin for an extended period of
time, creating a prolonged open-water safety concern and potential for mosquitos. In a
buried/covered infiltration chamber without direct access to the open atmosphere, these
conditions would be of less concern.
For open basins and swales, vegetation within the basin bottoms and sides is expected
to help reduce erosion and help maintain infiltration rates.
Estimating infiltration rates, especially based on small-scale testing, is inexact and
indefinite, and often involves known and unknown soil complexities, potentially resulting
in a condition where actual infiltration rates of the completed facility are significantly less
than design rates. In open infiltration basins, this could create nuisance water in the
basin. As such, enhancements may be needed after completion of the basin if
prolonged or frequent standing water is experienced. A potential basin enhancement, if
needed, might be to install additional infiltration trenches or infiltration borings in the
basin bottom to capture and infiltrate low flows and to help speed infiltration during/after
storms; specific recommendations, such as minimum trench/boring depth, would be
developed based on conditions observed.
Construction Considerations:
We recommend that Leighton evaluate the infiltration facility excavations, to confirm that
granular, undisturbed alluvium is exposed in the bottoms and sides. Additional
excavation or evaluation may be required if silty or clayey soils are exposed.

It is critical to infiltration that the basin or chamber bottom not be allowed to be
compacted during construction or maintenance; rubber-tired equipment and vehicles
should not be allowed to operate on the bottom. We recommend that at least the
bottom 3 feet of the basins or chambers be excavated with an excavator or similar.
If fill material is needed to be placed in the basin, such as due to removal of
uncontrolled artificial fill, the fill material should be select and free-draining sand, and
should be observed and evaluated by Leighton.
Maintenance Considerations:
The infiltration facilities should be routinely monitored, especially before and during the
rainy season, and corrective measures should be implemented as/when needed.
Things to check for include proper upkeep, proper infiltration, absence of accumulated
silt, and that de-silting filters/features are clean and functioning. Pretreatment desilting
features should be cleaned and maintained per manufacturers’ recommendations.
Even with measures to prevent silt from flowing into the infiltration facility, accumulated
silt may need to be removed occasionally as part of maintenance.

APPENDIX E
SEISMIC HAZARD ANALYSIS
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***********************
*
*
*
E Q F A U L T
*
*
*
*
Version 3.00
*
*
*
***********************
DETERMINISTIC ESTIMATION OF
PEAK ACCELERATION FROM DIGITIZED FAULTS
JOB NUMBER: 12076.001
DATE: 07-24-2018
JOB NAME: Manhattan Beach Fire Station No. 2
CALCULATION NAME: Test Run Analysis
FAULT-DATA-FILE NAME: CDMGFLTE.DAT
SITE COORDINATES:
SITE LATITUDE: 33.8871
SITE LONGITUDE: 118.3895
SEARCH RADIUS:

100

mi

ATTENUATION RELATION: 20) Sadigh et al. (1997) Horiz. - Soil
UNCERTAINTY (M=Median, S=Sigma): M
Number of Sigmas: 0.0
DISTANCE MEASURE: clodis
SCOND:
0
Basement Depth: 5.00 km
Campbell SSR:
Campbell SHR:
COMPUTE PEAK HORIZONTAL ACCELERATION
FAULT-DATA FILE USED:

CDMGFLTE.DAT

MINIMUM DEPTH VALUE (km):

0.0
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--------------EQFAULT SUMMARY
---------------

----------------------------DETERMINISTIC SITE PARAMETERS
----------------------------Page 1
------------------------------------------------------------------------------|
|ESTIMATED MAX. EARTHQUAKE EVENT
| APPROXIMATE |------------------------------ABBREVIATED
|
DISTANCE
| MAXIMUM |
PEAK
|EST. SITE
FAULT NAME
|
mi
(km) |EARTHQUAKE|
SITE
|INTENSITY
|
| MAG.(Mw) | ACCEL. g |MOD.MERC.
================================|==============|==========|==========|=========
PALOS VERDES
|
2.2(
3.6)|
7.1
|
0.465 |
X
COMPTON THRUST
|
3.2(
5.1)|
6.8
|
0.518 |
X
NEWPORT-INGLEWOOD (L.A.Basin)
|
6.5( 10.5)|
6.9
|
0.303 |
IX
SANTA MONICA
| 12.2( 19.6)|
6.6
|
0.221 |
IX
MALIBU COAST
| 12.9( 20.7)|
6.7
|
0.221 |
IX
HOLLYWOOD
| 13.5( 21.8)|
6.4
|
0.176 | VIII
ELYSIAN PARK THRUST
| 14.3( 23.0)|
6.7
|
0.202 | VIII
ANACAPA-DUME
| 18.8( 30.2)|
7.3
|
0.217 | VIII
RAYMOND
| 18.8( 30.3)|
6.5
|
0.136 | VIII
VERDUGO
| 20.7( 33.3)|
6.7
|
0.140 | VIII
WHITTIER
| 22.4( 36.0)|
6.8
|
0.107 |
VII
NORTHRIDGE (E. Oak Ridge)
| 22.6( 36.3)|
6.9
|
0.144 | VIII
SIERRA MADRE
| 24.9( 40.1)|
7.0
|
0.138 | VIII
SIERRA MADRE (San Fernando)
| 27.1( 43.6)|
6.7
|
0.103 |
VII
SANTA SUSANA
| 29.9( 48.1)|
6.6
|
0.085 |
VII
CLAMSHELL-SAWPIT
| 30.1( 48.4)|
6.5
|
0.079 |
VII
SAN GABRIEL
| 30.4( 49.0)|
7.0
|
0.086 |
VII
SAN JOSE
| 31.1( 50.0)|
6.5
|
0.076 |
VII
NEWPORT-INGLEWOOD (Offshore)
| 34.1( 54.8)|
6.9
|
0.070 |
VI
CHINO-CENTRAL AVE. (Elsinore)
| 35.4( 57.0)|
6.7
|
0.074 |
VII
HOLSER
| 35.7( 57.5)|
6.5
|
0.063 |
VI
SIMI-SANTA ROSA
| 36.4( 58.6)|
6.7
|
0.072 |
VI
OAK RIDGE (Onshore)
| 38.1( 61.3)|
6.9
|
0.079 |
VII
CUCAMONGA
| 41.3( 66.5)|
7.0
|
0.077 |
VII
ELSINORE-GLEN IVY
| 43.2( 69.6)|
6.8
|
0.048 |
VI
SAN CAYETANO
| 43.6( 70.1)|
6.8
|
0.062 |
VI
SAN ANDREAS - 1857 Rupture
| 48.3( 77.8)|
7.8
|
0.087 |
VII
SAN ANDREAS - Mojave
| 48.3( 77.8)|
7.1
|
0.053 |
VI
OAK RIDGE(Blind Thrust Offshore)| 49.6( 79.8)|
6.9
|
0.056 |
VI
CORONADO BANK
| 50.3( 80.9)|
7.4
|
0.063 |
VI
CHANNEL IS. THRUST (Eastern)
| 50.8( 81.7)|
7.4
|
0.079 |
VII
VENTURA - PITAS POINT
| 53.5( 86.1)|
6.8
|
0.047 |
VI
SANTA YNEZ (East)
| 55.9( 89.9)|
7.0
|
0.040 |
V
SAN JACINTO-SAN BERNARDINO
| 56.3( 90.6)|
6.7
|
0.031 |
V
SAN ANDREAS - Carrizo
| 56.6( 91.1)|
7.2
|
0.046 |
VI
MONTALVO-OAK RIDGE TREND
| 56.8( 91.4)|
6.6
|
0.037 |
V
SAN ANDREAS - San Bernardino
| 57.4( 92.3)|
7.3
|
0.049 |
VI
SAN ANDREAS - Southern
| 57.4( 92.3)|
7.4
|
0.053 |
VI
M.RIDGE-ARROYO PARIDA-SANTA ANA | 60.0( 96.6)|
6.7
|
0.037 |
V
CLEGHORN
| 60.6( 97.6)|
6.5
|
0.024 |
IV
Page 2
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----------------------------DETERMINISTIC SITE PARAMETERS
----------------------------Page 2
------------------------------------------------------------------------------|
|ESTIMATED MAX. EARTHQUAKE EVENT
| APPROXIMATE |------------------------------ABBREVIATED
|
DISTANCE
| MAXIMUM |
PEAK
|EST. SITE
FAULT NAME
|
mi
(km) |EARTHQUAKE|
SITE
|INTENSITY
|
| MAG.(Mw) | ACCEL. g |MOD.MERC.
================================|==============|==========|==========|=========
ELSINORE-TEMECULA
| 62.1( 99.9 )|
6.8
|
0.030 |
V
RED MOUNTAIN
| 62.3( 100.2)|
6.8
|
0.038 |
V
SANTA CRUZ ISLAND
| 65.0( 104.6)|
6.8
|
0.036 |
V
SAN JACINTO-SAN JACINTO VALLEY | 66.7( 107.4)|
6.9
|
0.029 |
V
NORTH FRONTAL FAULT ZONE (West) | 69.9( 112.5)|
7.0
|
0.038 |
V
GARLOCK (West)
| 71.5( 115.0)|
7.1
|
0.031 |
V
PLEITO THRUST
| 72.0( 115.9)|
7.2
|
0.043 |
VI
BIG PINE
| 73.0( 117.5)|
6.7
|
0.022 |
IV
ROSE CANYON
| 76.2( 122.6)|
6.9
|
0.024 |
V
NORTH CHANNEL SLOPE
| 81.4( 131.0)|
7.1
|
0.033 |
V
SANTA YNEZ (West)
| 82.6( 132.9)|
6.9
|
0.021 |
IV
SAN JACINTO-ANZA
| 85.1( 136.9)|
7.2
|
0.026 |
V
WHITE WOLF
| 86.2( 138.7)|
7.2
|
0.033 |
V
ELSINORE-JULIAN
| 86.4( 139.1)|
7.1
|
0.024 |
IV
HELENDALE - S. LOCKHARDT
| 87.0( 140.0)|
7.1
|
0.024 |
IV
SANTA ROSA ISLAND
| 87.5( 140.8)|
6.9
|
0.025 |
V
NORTH FRONTAL FAULT ZONE (East) | 93.8( 151.0)|
6.7
|
0.019 |
IV
PINTO MOUNTAIN
| 96.3( 155.0)|
7.0
|
0.019 |
IV
LENWOOD-LOCKHART-OLD WOMAN SPRGS| 96.6( 155.4)|
7.3
|
0.024 |
V
GARLOCK (East)
| 98.9( 159.1)|
7.3
|
0.023 |
IV
*******************************************************************************
-END OF SEARCH60 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS.
THE PALOS VERDES
FAULT IS CLOSEST TO THE SITE.
IT IS ABOUT 2.2 MILES (3.6 km) AWAY.
LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.5182 g
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*************************
*
*
*
E Q S E A R C H
*
*
*
*
Version 3.00
*
*
*
*************************
ESTIMATION OF
PEAK ACCELERATION FROM
CALIFORNIA EARTHQUAKE CATALOGS
JOB NUMBER: 12067.001
DATE: 07-25-2018
JOB NAME: WLC Manhattan Beach Fire Station No. 2
EARTHQUAKE-CATALOG-FILE NAME: ALLQUAKE.DAT
MAGNITUDE RANGE:
MINIMUM MAGNITUDE:
MAXIMUM MAGNITUDE:

4.00
9.00

SITE COORDINATES:
SITE LATITUDE: 33.8871
SITE LONGITUDE: 118.3895
SEARCH DATES:
START DATE:
1800
END DATE:
2015
SEARCH RADIUS:
62.0 mi
99.8 km
ATTENUATION RELATION: 20) Sadigh et al. (1997) Horiz. - Soil
UNCERTAINTY (M=Median, S=Sigma): M
Number of Sigmas: 0.0
ASSUMED SOURCE TYPE: DS [SS=Strike-slip, DS=Reverse-slip, BT=Blind-thrust]
SCOND:
0 Depth Source: A
Basement Depth: 5.00 km
Campbell SSR:
Campbell SHR:
COMPUTE PEAK HORIZONTAL ACCELERATION
MINIMUM DEPTH VALUE (km):

0.0

Page 1

DMG
DMG
GSP
DMG
MGI
MGI
MGI
DMG
DMG
USG
DMG
DMG
GSP
DMG
DMG

TEST.OUT
|34.3000|117.5000|07/22/1899|2032 0.0| 0.0| 6.50| 0.032
|33.9330|117.3670|10/24/1943| 02921.0| 0.0| 4.00| 0.003
|34.4400|119.1830|05/08/2009|202714.0| 7.0| 4.10| 0.003
|34.5000|119.1170|11/17/1954|23 351.0| 0.0| 4.40| 0.004
|34.3000|119.3000|05/01/1904|1830 0.0| 0.0| 4.60| 0.005
|34.3000|119.3000|05/15/1927|1120 0.0| 0.0| 4.00| 0.003
|34.3000|119.3000|09/28/1926|1749 0.0| 0.0| 4.00| 0.003
|34.6670|118.8330|01/24/1950|215659.0| 0.0| 4.00| 0.003
|34.1000|119.4000|05/19/1893| 035 0.0| 0.0| 5.50| 0.012
|34.1390|117.3860|02/21/1987|231530.1| 2.6| 4.07| 0.003
|34.0330|117.3500|04/18/1940|184343.9| 0.0| 4.40| 0.004
|34.2000|117.4000|07/22/1899| 046 0.0| 0.0| 5.50| 0.012
|34.1900|117.3900|12/28/1989|094108.1| 15.0| 4.50| 0.005
|33.2910|119.1930|10/24/1969| 82912.1| 10.0| 5.10| 0.008
|33.0380|118.7340|09/13/1937|221439.5| 10.0| 4.00| 0.003

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

V |
I |
I |
I |
II |
I |
I |
I |
III|
I |
I |
III|
II |
III|
I |

58.3(
58.7(
59.3(
59.3(
59.4(
59.4(
59.4(
59.5(
59.7(
60.0(
60.4(
60.6(
60.9(
61.9(
61.9(

93.8)
94.4)
95.4)
95.4)
95.5)
95.5)
95.5)
95.7)
96.0)
96.6)
97.2)
97.5)
98.0)
99.6)
99.6)

*******************************************************************************
-END OF SEARCH499 EARTHQUAKES FOUND WITHIN THE SPECIFIED SEARCH AREA.
TIME PERIOD OF SEARCH:

1800

LENGTH OF SEARCH TIME:

216

TO

2015

years

THE EARTHQUAKE CLOSEST TO THE SITE IS ABOUT 2.6 MILES (4.2 km) AWAY.
LARGEST EARTHQUAKE MAGNITUDE FOUND IN THE SEARCH RADIUS: 7.0
LARGEST EARTHQUAKE SITE ACCELERATION FROM THIS SEARCH: 0.157 g
COEFFICIENTS FOR GUTENBERG & RICHTER RECURRENCE RELATION:
a-value= 3.733
b-value= 0.846
beta-value= 1.947
-----------------------------------TABLE OF MAGNITUDES AND EXCEEDANCES:
-----------------------------------Earthquake | Number of Times | Cumulative
Magnitude |
Exceeded
| No. / Year
-----------+-----------------+-----------4.0
|
499
|
2.32093
4.5
|
189
|
0.87907
5.0
|
66
|
0.30698
5.5
|
23
|
0.10698
6.0
|
11
|
0.05116
6.5
|
5
|
0.02326
7.0
|
3
|
0.01395
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Liquefaction Susceptibility Analysis: SPT Method
Based on Youd and Idriss (2001), Martin and Lew (1999).
Project: Manhattan Beach Fire Station No. 2
Project No.: 12076.001
Aug 2018
General Boring Information:
Existing
Design
Design
Ground
Boring
GW
GW
Fill Height Surface
No.
Depth (ft) Depth (ft)
(ft)
Elev (ft)
LB-1
LB-2

107
107

40
40

-40
-40
0
0

Leighton

General Parameters:
amax = 0.61g
MW = 7.3
MSF eq: 1
MSF = 1.07
Hammer Efficiency = 84
CE = 1.38
CB = 1
CS(SPT) = 1.2
CS(ring) = 1
Rod Stickup (feet) = 3
Ring sample correction = 0.65

Leighton

MCE
(Idriss, 2001)
%

Summary of Liquefaction Susceptibility Analysis: SPT Method
Liquefaction Method: Youd and Idriss (2001). Seismic Settlement Method: Tokimatsu and Seed (1987) and Martin and Lew (1999).
Project: Manhattan Beach Fire Station No. 2
Project No.: 12076.001
Leighton

Boring
No.

Approx.
Layer
Depth
(ft)

Approx
Plasticity
Layer ("n"=non
SPT Thick- susc. to Estimated
liq.)
Fines Cont
Depth ness
(ft)

(ft)

(%)

t

Nm
or B

Sampler
Type
(enter 2 if
mod CA
Ring)

Nm
Cs

(corrected
for Cs and
ring->SPT)

Exist
vo'

(N1)60 (N1)60CS CRR7.5

(blows/ft) (psf)

(pcf) (blows/ft)

Design
CSR7.5 CSRM
vo'

Liquefaction (N1)60CS
Factor of
(for SettleSafety
ment)

(psf)

(blows/ft)

Dry Sand
Strain (%)
(Tok/ Seed
87)

Sat Sand
Strain (%)
(Tok/ Seed
87)

Seismic
Sett. of
Layer

Cummulative
Seismic
Settlement

(%)

(%)

(in.)

(in.)

LB-1

0 to 8

5

8

7

115

33

2

1

21.5

575

37.7

38.2

>Range

575

0.39

0.36

NonLiq

38.2

0.06

0.06

0.2

LB-1

8 to 13

10

5

7

121

86

2

1

55.9

1165

87.8

88.7

>Range

1165

0.38

0.36

NonLiq

88.7

0.01

0.01

0.2

LB-1

13 to 18

15

5

5

116

66

2

1

42.9

1758

54.8

54.8

>Range 1757.5

0.38

0.35

NonLiq

54.8

0.02

0.01

0.2

LB-1

18 to 23

20

5

5

115

19

1

1.2

22.8

2335

28.3

28.3

0.379

2335

0.37

0.35

NonLiq

28.3

0.19

0.11

0.1

LB-1

23 to 28

25

5

5

105

96

2

1

62.4

2885

69.6

69.6

>Range

2885

0.37

0.35

NonLiq

69.6

0.02

0.01

0.0

LB-1

28 to 33

30

5

5

105

41

1

1.2

49.2

3410

53.1

53.1

>Range

3410

0.37

0.34

NonLiq

53.1

0.02

0.01

0.0

LB-1

33 to 38

35

5

5

105

73

2

1

47.5

3935

47.7

47.7

>Range

3935

0.35

0.33

NonLiq

47.7

0.02

0.01

0.0

LB-1

38 to 43

40

5

5

105

32

1

1.2

38.4

4460

36.3

36.3

>Range

4460

0.33

0.31

NonLiq

36.3

0.00

0.0

LB-1

43 to 48

45

5

5

105

75

2

1

48.8

4985

43.5

43.5

>Range

4673

0.34

0.32

NonLiq

43.5

0.00

0.0

LB-1

48 to 52

50

5

5

105

67

1

1.2

80.4

5510

68.3

68.3

>Range

4886

0.34

0.32

NonLiq

68.3

0.00

0.0

LB-2

0 to 8

5

8

5

120

23

2

1

15.0

600

26.3

26.3

0.320

600

0.39

0.36

NonLiq

26.3

0.20

0.18

0.3

LB-2

8 to 13

10

5

5

120

70

2

1

45.5

1200

70.4

70.4

>Range

1200

0.38

0.36

NonLiq

70.4

0.01

0.01

0.1

LB-2

13 to 18

15

5

5

120

80

2

1

52.0

1800

65.7

65.7

>Range

1800

0.38

0.35

NonLiq

65.7

0.01

0.01

0.1

LB-2

18 to 22

20

5

5

120

21

1

1.2

25.2

2400

30.8

30.8

>Range

2400

0.37

0.35

NonLiq

30.8

0.10

0.06

0.1

Leighton
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APPENDIX F
GENERAL EARTHWORK AND GRADING SPECIFICATIONS

LEIGHTON CONSULTING, INC.
GENERAL EARTHWORK AND GRADING SPECIFICATIONS FOR ROUGH GRADING
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LEIGHTON CONSULTING, INC.
General Earthwork and Grading Specifications

1.0

General
1.1

Intent: These General Earthwork and Grading Specifications are for the grading
and earthwork shown on the approved grading plan(s) and/or indicated in the
geotechnical report(s). These Specifications are a part of the recommendations
contained in the geotechnical report(s). In case of conflict, the specific
recommendations in the geotechnical report shall supersede these more general
Specifications. Observations of the earthwork by the project Geotechnical
Consultant during the course of grading may result in new or revised
recommendations that could supersede these specifications or the recommendations
in the geotechnical report(s).

1.2

The Geotechnical Consultant of Record: Prior to commencement of work, the
owner shall employ the Geotechnical Consultant of Record (Geotechnical
Consultant). The Geotechnical Consultants shall be responsible for reviewing the
approved geotechnical report(s) and accepting the adequacy of the preliminary
geotechnical findings, conclusions, and recommendations prior to the
commencement of the grading.
Prior to commencement of grading, the Geotechnical Consultant shall review the
"work plan" prepared by the Earthwork Contractor (Contractor) and schedule
sufficient personnel to perform the appropriate level of observation, mapping, and
compaction testing.
During the grading and earthwork operations, the Geotechnical Consultant shall
observe, map, and document the subsurface exposures to verify the geotechnical
design assumptions. If the observed conditions are found to be significantly
different than the interpreted assumptions during the design phase, the Geotechnical
Consultant shall inform the owner, recommend appropriate changes in design to
accommodate the observed conditions, and notify the review agency where
required. Subsurface areas to be geotechnically observed, mapped, elevations
recorded, and/or tested include natural ground after it has been cleared for receiving
fill but before fill is placed, bottoms of all "remedial removal" areas, all key
bottoms, and benches made on sloping ground to receive fill.
The Geotechnical Consultant shall observe the moisture-conditioning and
processing of the subgrade and fill materials and perform relative compaction
testing of fill to determine the attained level of compaction. The Geotechnical
Consultant shall provide the test results to the owner and the Contractor on a routine
and frequent basis.

1
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1.3

The Earthwork Contractor: The Earthwork Contractor (Contractor) shall be
qualified, experienced, and knowledgeable in earthwork logistics, preparation and
processing of ground to receive fill, moisture-conditioning and processing of fill,
and compacting fill. The Contractor shall review and accept the plans, geotechnical
report(s), and these Specifications prior to commencement of grading. The
Contractor shall be solely responsible for performing the grading in accordance
with the plans and specifications.
The Contractor shall prepare and submit to the owner and the Geotechnical
Consultant a work plan that indicates the sequence of earthwork grading, the
number of "spreads" of work and the estimated quantities of daily earthwork
contemplated for the site prior to commencement of grading. The Contractor shall
inform the owner and the Geotechnical Consultant of changes in work schedules
and updates to the work plan at least 24 hours in advance of such changes so that
appropriate observations and tests can be planned and accomplished. The
Contractor shall not assume that the Geotechnical Consultant is aware of all grading
operations.
The Contractor shall have the sole responsibility to provide adequate equipment and
methods to accomplish the earthwork in accordance with the applicable grading
codes and agency ordinances, these Specifications, and the recommendations in the
approved geotechnical report(s) and grading plan(s). If, in the opinion of the
Geotechnical Consultant, unsatisfactory conditions, such as unsuitable soil,
improper moisture condition, inadequate compaction, insufficient buttress key size,
adverse weather, etc., are resulting in a quality of work less than required in these
specifications, the Geotechnical Consultant shall reject the work and may
recommend to the owner that construction be stopped until the conditions are
rectified.

2.0

Preparation of Areas to be Filled
2.1

Clearing and Grubbing: Vegetation, such as brush, grass, roots, and other
deleterious material shall be sufficiently removed and properly disposed of in a
method acceptable to the owner, governing agencies, and the Geotechnical
Consultant.
The Geotechnical Consultant shall evaluate the extent of these removals depending
on specific site conditions. Earth fill material shall not contain more than 1 percent
of organic materials (by volume). No fill lift shall contain more than 5 percent of
organic matter. Nesting of the organic materials shall not be allowed.

2
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If potentially hazardous materials are encountered, the Contractor shall stop work in
the affected area, and a hazardous material specialist shall be informed immediately
for proper evaluation and handling of these materials prior to continuing to work in
that area.
As presently defined by the State of California, most refined petroleum products
(gasoline, diesel fuel, motor oil, grease, coolant, etc.) have chemical constituents
that are considered to be hazardous waste. As such, the indiscriminate dumping or
spillage of these fluids onto the ground may constitute a misdemeanor, punishable
by fines and/or imprisonment, and shall not be allowed.
2.2

Processing: Existing ground that has been declared satisfactory for support of fill
by the Geotechnical Consultant shall be scarified to a minimum depth of 6 inches.
Existing ground that is not satisfactory shall be overexcavated as specified in the
following section. Scarification shall continue until soils are broken down and free
of large clay lumps or clods and the working surface is reasonably uniform, flat, and
free of uneven features that would inhibit uniform compaction.

2.3

Overexcavation: In addition to removals and overexcavations recommended in the
approved geotechnical report(s) and the grading plan, soft, loose, dry, saturated,
spongy, organic-rich, highly fractured or otherwise unsuitable ground shall be
overexcavated to competent ground as evaluated by the Geotechnical Consultant
during grading.

2.4

Benching: Where fills are to be placed on ground with slopes steeper than 5:1
(horizontal to vertical units), the ground shall be stepped or benched. Please see the
Standard Details for a graphic illustration. The lowest bench or key shall be a
minimum of 15 feet wide and at least 2 feet deep, into competent material as
evaluated by the Geotechnical Consultant. Other benches shall be excavated a
minimum height of 4 feet into competent material or as otherwise recommended by
the Geotechnical Consultant. Fill placed on ground sloping flatter than 5:1 shall
also be benched or otherwise overexcavated to provide a flat subgrade for the fill.

2.5

Evaluation/Acceptance of Fill Areas: All areas to receive fill, including removal
and processed areas, key bottoms, and benches, shall be observed, mapped,
elevations recorded, and/or tested prior to being accepted by the Geotechnical
Consultant as suitable to receive fill. The Contractor shall obtain a written
acceptance from the Geotechnical Consultant prior to fill placement. A licensed
surveyor shall provide the survey control for determining elevations of processed
areas, keys, and benches.

3
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3.0

4.0

Fill Material
3.1

General: Material to be used as fill shall be essentially free of organic matter and
other deleterious substances evaluated and accepted by the Geotechnical Consultant
prior to placement. Soils of poor quality, such as those with unacceptable
gradation, high expansion potential, or low strength shall be placed in areas
acceptable to the Geotechnical Consultant or mixed with other soils to achieve
satisfactory fill material.

3.2

Oversize: Oversize material defined as rock, or other irreducible material with a
maximum dimension greater than 8 inches, shall not be buried or placed in fill
unless location, materials, and placement methods are specifically accepted by the
Geotechnical Consultant. Placement operations shall be such that nesting of
oversized material does not occur and such that oversize material is completely
surrounded by compacted or densified fill. Oversize material shall not be placed
within 10 vertical feet of finish grade or within 2 feet of future utilities or
underground construction.

3.3

Import: If importing of fill material is required for grading, proposed import
material shall meet the requirements of Section 3.1. The potential import source
shall be given to the Geotechnical Consultant at least 48 hours (2 working days)
before importing begins so that its suitability can be determined and appropriate
tests performed.

Fill Placement and Compaction
4.1

Fill Layers: Approved fill material shall be placed in areas prepared to receive fill
(per Section 3.0) in near-horizontal layers not exceeding 8 inches in loose thickness.
The Geotechnical Consultant may accept thicker layers if testing indicates the
grading procedures can adequately compact the thicker layers. Each layer shall be
spread evenly and mixed thoroughly to attain relative uniformity of material and
moisture throughout.

4.2

Fill Moisture Conditioning: Fill soils shall be watered, dried back, blended, and/or
mixed, as necessary to attain a relatively uniform moisture content at or slightly
over optimum. Maximum density and optimum soil moisture content tests shall be
performed in accordance with the American Society of Testing and Materials
(ASTM Test Method D1557-91).

4
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4.3

Compaction of Fill: After each layer has been moisture-conditioned, mixed, and
evenly spread, it shall be uniformly compacted to not less than 90 percent of
maximum dry density (ASTM Test Method D1557-91). Compaction equipment
shall be adequately sized and be either specifically designed for soil compaction or
of proven reliability to efficiently achieve the specified level of compaction with
uniformity.

4.4

Compaction of Fill Slopes: In addition to normal compaction procedures specified
above, compaction of slopes shall be accomplished by backrolling of slopes with
sheepsfoot rollers at increments of 3 to 4 feet in fill elevation, or by other methods
producing satisfactory results acceptable to the Geotechnical Consultant. Upon
completion of grading, relative compaction of the fill, out to the slope face, shall be
at least 90 percent of maximum density per ASTM Test Method D1557-91.

4.5

Compaction Testing: Field tests for moisture content and relative compaction of the
fill soils shall be performed by the Geotechnical Consultant. Location and
frequency of tests shall be at the Consultant's discretion based on field conditions
encountered. Compaction test locations will not necessarily be selected on a
random basis. Test locations shall be selected to verify adequacy of compaction
levels in areas that are judged to be prone to inadequate compaction (such as close
to slope faces and at the fill/bedrock benches).

4.6

Frequency of Compaction Testing: Tests shall be taken at intervals not exceeding
2 feet in vertical rise and/or 1,000 cubic yards of compacted fill soils embankment.
In addition, as a guideline, at least one test shall be taken on slope faces for each
5,000 square feet of slope face and/or each 10 feet of vertical height of slope. The
Contractor shall assure that fill construction is such that the testing schedule can be
accomplished by the Geotechnical Consultant. The Contractor shall stop or slow
down the earthwork construction if these minimum standards are not met.

4.7

Compaction Test Locations: The Geotechnical Consultant shall document the
approximate elevation and horizontal coordinates of each test location. The
Contractor shall coordinate with the project surveyor to assure that sufficient grade
stakes are established so that the Geotechnical Consultant can determine the test
locations with sufficient accuracy. At a minimum, two grade stakes within a
horizontal distance of 100 feet and vertically less than 5 feet apart from potential
test locations shall be provided.
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5.0

Subdrain Installation
Subdrain systems shall be installed in accordance with the approved geotechnical report(s),
the grading plan, and the Standard Details. The Geotechnical Consultant may recommend
additional subdrains and/or changes in subdrain extent, location, grade, or material
depending on conditions encountered during grading. All subdrains shall be surveyed by a
land surveyor/civil engineer for line and grade after installation and prior to burial.
Sufficient time should be allowed by the Contractor for these surveys.

6.0

Excavation
Excavations, as well as over-excavation for remedial purposes, shall be evaluated by the
Geotechnical Consultant during grading. Remedial removal depths shown on geotechnical
plans are estimates only. The actual extent of removal shall be determined by the
Geotechnical Consultant based on the field evaluation of exposed conditions during
grading. Where fill-over-cut slopes are to be graded, the cut portion of the slope shall be
made, evaluated, and accepted by the Geotechnical Consultant prior to placement of
materials for construction of the fill portion of the slope, unless otherwise recommended by
the Geotechnical Consultant.

7.0

Trench Backfills
7.1

Safety: The Contractor shall follow all OHSA and Cal/OSHA requirements for
safety of trench excavations.

7.2

Bedding and Backfill: All bedding and backfill of utility trenches shall be done in
accordance with the applicable provisions of Standard Specifications of Public
Works Construction. Bedding material shall have a Sand Equivalent greater than
30 (SE>30). The bedding shall be placed to 1 foot over the top of the conduit and
densified by jetting. Backfill shall be placed and densified to a minimum of
90 percent of maximum from 1 foot above the top of the conduit to the surface.
The Geotechnical Consultant shall test the trench backfill for relative compaction.
At least one test should be made for every 300 feet of trench and 2 feet of fill.

7.3

Lift Thickness: Lift thickness of trench backfill shall not exceed those allowed in
the Standard Specifications of Public Works Construction unless the Contractor can
demonstrate to the Geotechnical Consultant that the fill lift can be compacted to the
minimum relative compaction by his alternative equipment and method.

7.4

Observation and Testing: The jetting of the bedding around the conduits shall be
observed by the Geotechnical Consultant.
6
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Our inspection was performed on February 5, 2019.
Anyone reading this report should read the entire report, including attachments, which are part
of this report. We use “we” throughout, rather than the awkward repeating of our name.
Project-Specific Limitations
None. This was not a limited survey, however, the building was occupied during the inspection,
and no destructive sampling was performed, e.g. checking for presence of older flooring layers
under the ceramic tile. The general limitations at the end of this report apply to all projects.
Company Background
Since 1991 we have provided services at many thousands of properties of all types. Our goals
have always been to produce superior reports, offer superior value, and provide superior
service. Significantly, about 33% of our revenue has been from sub-consulting work for
medium and large consulting companies who demand top quality and choose to trust us to do
work for their clients. Our clients include investors, architects, lenders, attorneys, government
organizations, property management firms and other consulting firms. We provide a wide range
of services needed for pre-acquisition due diligence of commercial properties and for
management and correction of identified hazards or deficiencies. Please visit our web site for
more information: http://www.masekconsulting.net
Asbestos Survey Findings
A Friable material can be broken, crumbled, pulverized or reduced to powder by hand pressure
when dry (e.g. structural fireproofing, pipe insulation, ceiling tile, ceiling texture). Non-Friable
materials include items such as vinyl floor tile, mastics, plastic roof cement, stucco, drywall joint
compound & texture, roofing, and sheet vinyl flooring (when in place and in good condition,
friable once disturbed). A non-friable material may become friable when disturbed or
deteriorated.
Materials Greater Than Zero, But Less Than 1% Asbestos
Our extensive experience and that of the best consultants and laboratories in our industry over
the past several decades indicates that most materials reported to contain less than1%
asbestos by Polarized Light Microscopy (PLM) do contain asbestos, and many well over 1%
asbestos. Unfortunately, too many other people, including many in the environmental
consulting, abatement contracting, and other contracting industries, do not know this and do
not know that work involving materials which contain less than one percent asbestos is still
covered by numerous regulations.
Letters from the federal Occupational Safety and Health Administration (OSHA) interpreting
their regulations make it clear that materials containing less than 1% asbestos are still covered
by significant portions of their asbestos regulations and that employers must exercise due
diligence to avoid violations and exposures to asbestos. Some of those are:
A letter dated April 17, 1997 to Mr. Leon Petrakis states that the OSHA standard covers
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both "asbestos" and "asbestos-containing materials" and that “asbestos that is present
in percentages less than one percent continues to be covered by the OSHA standard.”
A letter dated August 13, 1999 to Mr. Walter Chun regarding demolition (including during
renovation) of materials containing less than one percent asbestos makes several key
points:
!

Unless the contractor produces an initial negative exposure assessment
showing that neither asbestos Permissible Exposure Limit (PEL) will be
exceeded, they must comply with the many elements of the standard that
are applicable when either asbestos PEL is exceeded.

!

Even if neither asbestos PEL is exceeded or might be exceeded, the use
of wet methods and prompt clean-up and disposal of wastes and debris,
as well as record keeping requirements associated with the negative
exposure assessment, still apply.

!

Employees who are working while the contractor seeks to produce a
negative exposure assessment must be provided with the protective
clothing described in 29 CFR 1926.1101(I), at least half-mask air-purifying
respirators with high efficiency filters, and training that meets the mandates
of 29 CFR 1926.1101(k)(9)(viii).

A letter dated February 1, 2005 to Mr. Skip Bolding indicates that removal of drywall is
Class II work if any of the components of the drywall system (e.g. the drywall joint
compound) contain more than 1% asbestos. It goes on to state that if none of the
components contain more than 1% asbestos, the requirements depend on whether the
employee exposures to airborne asbestos exceed either the 30-minute or 8-hour PELs.
Even if neither PEL is exceeded, wet methods, prompt clean-up and disposal of wastes
and debris contaminated with asbestos in leak-tight containers, and prohibitions against
the use of high speed abrasive saws without HEPA-filtered exhaust, compressed air
removal, and employee rotation to lower exposure still apply.
The California Code of Regulations, Title 8, Chapter 3.2. California Occupational Safety and
Health Regulations (DOSH or CAL/OSHA), Subchapter 2. Regulations of the Division of
Occupational Safety and Health, Article 2.5. Registration – Asbestos-Related Work, Sub-section
341.6. Registration Requirements, defines an Asbestos Containing Construction Material
(ACCM) as any manufactured construction material which contains more than 1/10th of 1%
(0.1%) asbestos by weight.
There are several issues:
1) The Polarized Light Microscopy (PLM) method commonly used really only has a
resolution of about 1%.
2) The analytical method and laboratory accreditation people require that the laboratory
report seeing asbestos in a sample, even if they do not see enough to feel comfortable
calling it 1%. We have seen such samples which we have collected under a PLM
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microscope, and a sample prepared by the National Voluntary Laboratory Accreditation
Program with 0.3% asbestos, and the asbestos was clearly visible in those samples.
3) Many of the materials contain binders and such which obscure the asbestos fibers,
especially the finer fibers.
4) Materials such as stucco have an inconsistent asbestos content, as they were field
mixed (We have met “old-timers”in the construction industry who told us that they used
one coffee can of asbestos per mixer barrel of stucco).
5) Analysis by a Transmission Electron Microscope is the only proper method for
additional analysis of non-friable materials, as PLM point counting is known to miss
asbestos found by TEM analysis, and TEM analysis is essentially the same or lower cost
than the far less accurate point counting. Please see the News section of our web site
for an article on point counting. Due to the cost of additional analysis, few clients ever
request anything beyond routine PLM analysis.
6) Both EPA and OSHA regulate asbestos, so the regulations of both, and corresponding
state and local regulations, must be considered.
Homogeneous Areas and Samples
To make the following table and this report readily readable, we utilize 12 point or larger type
for all but the page footers and attachments. People also do not like having to turn pages to read
them, especially if they are reading a screen. For the convenience of readers, we minimize the
number of columns by using convenient codes for condition, disturbance potential, friability,
removal, and waste handling.
Damage may be physical, due to deterioration, or due to water. Significant Damage means 10%
or more evenly distributed, or 25% or greater localized damage. Damage means less than 10%
damage (e.g. abraded, gouged, blistered, peeling, crumbling). Good means no or very little
damage or deterioration.
Materials may be disturbed by contact, vibration, or air erosion, and all of those possible sources
of disturbance are considered in determining if there is potential for significant damage, potential
for damage, or low potential for damage.
Taking all of those factors into consideration, materials which contain asbestos (those containing
over 1% asbestos are Asbestos Containing Materials) are categorized according to the following
Hazard Rank scale:
worst 7 6a 6b 5a 5b 5c 5d -

Friable with significant damage
Friable with damage and potential for significant damage
Non-Friable with significant damage and potential for more significant damage
Friable with damage and potential for damage
Non-Friable with significant damage and potential for additional damage
Non-Friable with damage and potential for significant damage
Friable in good condition and potential for significant damage
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best

4a 4b 3a 3b 3c 2a 2b 2c 1-

Non-Friable with significant damage and low potential for disturbance
Friable with damage and low potential for disturbance
Friable in good condition and potential for damage
Non-Friable with damage and potential for damage
Non-Friable in good condition and potential for significant damage
Friable in good condition and low potential for disturbance
Non-Friable with damage and low potential for disturbance
Non-Friable in good condition and potential for damage
Non-Friable in good condition and low potential for disturbance

Category I non-friable ACM is any asbestos-containing packing, gasket, resilient floor covering
or asphalt roofing product which contains more than one percent (1%) asbestos as determined
using polarized light microscopy (PLM) according to the method specified in Appendix A,
Subpart F, 40 CFR Part 763. (Sec. 61.141), or assum ed to be such.
Category II non-friable ACM is any material, excluding Category I non-friable ACM, containing
more than one percent (1%) asbestos as determined using polarized light microscopy according
to the methods specified in Appendix A, Subpart F, 40 CFR Part 763 that, when dry, cannot be
crumbled, pulverized, or reduced to powder by hand pressure. (Sec. 61.141), or assumed to be
such.
If all or portions of materials which contain asbestos are removed (using typical methods and
equipment), the following Waste codes indicate how the waste should be disposed:
F - Friable, hazardous asbestos waste;
NF - Non-Friable, non-hazardous asbestos waste; or
O - EPA only requires use of PLM analysis to determine disposal requirements, but
OSHA regulations regarding materials containing greater than zero, but less than 1%
asbestos apply. Removal requires much of what is done for abatement. Please see the
information above regarding materials reported to contain greater than zero, but less than
1% asbestos. Dispose as construction debris or non-friable asbestos waste, depending
on the requirements of the landfill where the waste is disposed.
Suspect materials which are not sampled must be assumed to contain asbestos. Materials are
typically assumed to contain asbestos due to the material being readily identifiable (e.g.
asbestos-cement items), lack of access, or to avoid the cost of laboratory analysis for materials
which commonly contain asbestos (e.g. plastic roof cement).
We generally omit the prefix of the sample numbers from the sketch(es) or drawings for clarity.
Such prefixes are used solely to prevent the laboratory from accidentally mixing samples from
different batches.
Please see the Scope of Services section below for information on our sampling protocols.
We use the words “roughly” or “approximately” with quantities to prevent contractor change
orders for minor variations in quantity. Contractors should verify the site conditions, material
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location(s), and quantities to their satisfaction prior to committing to a price for removal work.
Homogeneous Area
(an area of material uniform
in color, texture, construction
or application date and
general appearance)

Sample Specific Sample Location
Number If one or more samples
contain asbestos, the
entire homogeneous area
must be treated as
asbestos containing

top layer of composition
shingle roofing

1400-1

rear left

ND

1400-5

center, front

ND

1400-9

right rear

ND

1400-2

rear left

ND

1400-6

center, front

ND

tar paper under the top layer
of composition shingles

second from the top layer of
composition roof shingles

bottom layer of tar paper

1400-10 right rear

ND

1400-3

rear left

ND

1400-7

center, front

ND

1400-11 right rear

ND

1400-4

rear left

ND

1400-8

center, front

ND

1400-12 right rear
plastic roof cement spots,
roughly 30 square feet

top (color) layer of plaster

bottom (gray) layer of plaster

acoustic ceiling texture in the
living room and corridor

Lab.
Asbestos
Result
Containing
% or
Materials
None Hazard Waste
Detec Rank
ted

ND

1400-13 main electrical conduit

6

1400-14 vent/flue

4

1400-15 vent/flue

6

1400-16 in the apparatus room
at existing hole

ND

1400-18 at the light switch in the
kitchen

<1

1400-28 in the dormitory
corridor at outlet

<1

1400-17 in the apparatus room at
existing hole

ND

1400-19 at the light switch in the
kitchen

ND

1400-29 in the dormitory corridor
at outlet

ND

1400-20 at the register in the living
room

ND

1400-21 above the table

ND

1

NF

3c

O
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Homogeneous Area
(an area of material uniform
in color, texture, construction
or application date and
general appearance)

Sample Specific Sample Location
Number If one or more samples
contain asbestos, the
entire homogeneous area
must be treated as
asbestos containing
1400-22 in the locker room
corridor

Lab.
Asbestos
Result
Containing
% or
Materials
None Hazard Waste
Detec Rank
ted
ND

9x9 vinyl floor tile in the
locker room, roughly 225
square feet

1400-23 under the carpet where
locker room meets
corridor

floor tile mastic under above

1400-24

ND

drywall joint compound &
texture in the dormitory

1400-25 at the light switch in the
dormitory

ND

1400-26 in the bedroom at the
light switch

ND

1400-27 at the light switch in the
bedroom

ND

1400-30 at the light switch at the
door

ND

1400-31 at the light switch

ND

1400-32 at the outlet

ND

drywall joint compound &
texture in the exercise room

Three asbestos-cement
flue pipes, on 4", the
others 6", roughly 25' total

n/a

n/a - assumed,
identified visually

8

n/a

1

NF

1

NF

Lead (paint and ceramic tile) Survey Findings
The lead-based paint (XRF readings greater than or equal to 1.0 mg/cm2 in most places, but
greater than 0.7 mg/cm2 in Los Angeles County) identified is:
!

The exterior painted wood components (siding, window frames, roof trim, door
frames). Some old paint already peeled off from the building sides exposed to
more sunlight;

!

The interior door frames in the fire house, except for the door frames in the
remodeled dormitory/bedroom area.

No lead-glazed ceramic tile (XRF readings >= 1.0 mg/cm2)was identified.
Lead Survey Samples
A room equivalent is an identifiable part of a building (e.g., room, exterior, corridor, stairway,
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foyer, Etc.). Closets or other similar areas adjoining rooms are not considered as separate room
equivalents unless they are obviously dissimilar from the adjoining room equivalent.
The regulations require one reading from each testing combination, except for walls, where one
reading is required from each wall (up to a maximum of four readings from the largest walls in
testing combinations with more than four walls).
Each testing combination may be composed of more than one building component (such as two
similar windows within a room equivalent).
For multifamily developments or apartment buildings, common areas and exterior sites are
treated as separate types of units, not as room equivalents.
If similar building component types with identical substrates (such as windows) are all found to
contain lead paint in the first five interior room equivalents, testing of that component type in the
remaining room equivalents may be discontinued.
Surfaces covered with wallpaper are assumed to be painted.
For varnished, stained, or similar clear-coated floors, measurements in only one room equivalent
are permissible if it appears that the floors in the other room equivalents have the same coating.
Some testing combinations have multiple parts. For example:
!

All of the parts of an interior window sash;

!

All of the parts of the window frame and trim (casings, stops, jambs, aprons, Etc.);

!

All of the parts of baseboard assembly (main board, quarter round, and so forth);

!

All of the parts of a door (stiles, rails, panels, mullions, panels, Etc.); and,

!

All of the parts of a door frame assembly (jambs, stops, transoms, casings, Etc.).

Because it is highly unlikely that all the parts would have different painting histories, they are not
considered separate testing combinations, unless we have substantial evidence that different
parts have separate, distinct painting histories.
When the plus or minus indication on the XRF instrument is such that adding the amount
indicated to the reading would cause it to be equal to or over the positive level (1 or 0.7,
depending on the locality), we add it and report that amount.
In the Title 17, California Code Of Regulations, Division 1, Chapter 8:
“Industrial building” means a structure that is used primarily for industrial activity, which
is generally not open to the public, including but not limited to, warehouses, factories, and
storage facilities. “Industrial building” does not include any structure which fits the
definition of a public building or a residential building.
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“Public building” means a structure, or part of a structure, and its land, which is generally
accessible to the public, including but not limited to, schools, daycare centers, museums,
airports, hospitals, stores, convention centers, government facilities, office buildings and
any other building which is not an industrial building or a residential building.
“Residential building” means a structure, or part of a structure, and its land, which is used
or occupied, or intended to be used or occupied, in whole or in part, as the home or
residence of one or more persons.
A vacant building slated for demolition is obviously an “industrial building” as it clearly is not a
“residential building,” since nobody is allowed to live in it, nor a “public building,” since it is not
open to the public, no matter its former use.
Testing Combinations
Color
Room
Equivalent

Exterior

Shop

Apparatus

Component

calibration 1.04
Calibration 0.71
Calibration 0.31
wall
fascia
Siding
Fascia
Roof boards
Roof boards
Window frame
Siding
Wall
window frame
Door frame
Front door
wall
cabinet
Door frame
Wall
ceiling
wall
wall

Substrate
W - wood
P - plaster
S - stucco
M - metal
D - drywall

masonry
w
w
w
w
w
w
w
masonry
w
w
w
masonry
w
w
p
p
masonry
p

gray
white
gray
white
white
white
white
gray
gray
white
white
red
white
white
white
white
white
white
white

Condition
G - good
F- fair
P- poor

g
g
g
f
g
g
g
g
g
g
g
g
g
g
g
g
g
g
g

Lead
mg/cm2

1.0
0.7
0.3
0.04
0.8
0.9
0.8
0.7
0.8
0.9
0.8
0.04
1.2
1.3
0.04
0.04
0.4
0.8
0.02
0.06
0.02
0.04
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Testing Combinations
Room
Equivalent

Laundry
Office

Bedroom

Gear room

Kitchen

Day room

Substrate
W - wood
P - plaster
S - stucco
M - metal
D - drywall
wall
p
ceiling beam
w
floor
concrete
door frame
w
door frame
w
Wall
p
door frame
w
Front door
w
door frame to bedroom
w
wall
p
wall
p
wall
p
ceiling
p
beam
w
wall
masonry
roof boards
w
window frame
w
arch
w
wall
p
door frame
w
Wall
p
cabinet
w
window frame
w
wall
p
ceiling
p
wall
p
window frame
w
Wall
p
ceiling
p
door frame
w
Floor
ceramic
Base molding
w

Color

Condition
G - good
F- fair
P- poor

Lead
mg/cm2

white
gray
green
white
white
white
white
white
white
white
white
white
white
white
white
white
white
white
white
white
white
white
white
white
white
white
white
white
white
white
gray
white

g
g
g
g
g
g
g
g
g
g
g
g
g
f
g
g
g
g
g
g
g
g
g
g
g
g
g
g
g
g
g
g

0.09
0.02
0.01
0.02
1.2
0.00
0.8
0.01
0.8
0.00
0.01
0.00
0.00
0.01
0.00
0.01
0.04
0.00
0.08
0.9
0.01
0.08
0.32
0.01
0.00
0.01
0.1
0.03
0.02
0.8
0.4
0.04

Component
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Testing Combinations
Color

Condition
G - good
F- fair
P- poor

Lead
mg/cm2

white
white
gray
white
white
white
white
white
white
white
white

g
g
g
g
g
g
g
g
g
g
g

0.00
0.01
0.02
0.01
0.00
0.00
0.04
0.01
0.00
0.5
0.00

Room
Equivalent

Component

Restroom

wall
wall
floor
cabinet
ceiling
wall
base board
wall
cabinet
window frame
door frame

Substrate
W - wood
P - plaster
S - stucco
M - metal
D - drywall
d
ceramic
ceramic
w
p
p
w
p
w
w
w

wall
wall
ceiling
roof boards
Roof boards
Fascia
Door frame to exterior
door to exterior
siding

d
d
d
w
w
w
w
w
w

white
white
white
white
white
white
white
white
gray

g
g
g
g
g
g
g
g
g

0.00
0.01
0.00
0.7
0.8
0.9
0.9
0.01
0.08

siding
siding
Siding
Window frame
fascia
Door frame
side door

w
w
w
w
w
m
m

gray
gray
gray
white
white
red
red

g
g
g
g
g
f
g

0.06
0.8
0.9
0.05
0.9
0.22
0.24

interior wall
wall

d
d

white
white

g
g

0.00
0.01

Corridor
Locker

Bedrooms/dorm
itory

Exterior

Dormitory
Former
garage/now
exercise
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Testing Combinations
Color
Room
Equivalent

Component

Substrate
W - wood
P - plaster
S - stucco
M - metal
D - drywall

Condition
G - good
F- fair
P- poor

Lead
mg/cm2

calibration 1.04

1.0

Miscellaneous Toxic Materials (universal wastes) Survey Findings

We examined the building(s) and identified the following materials:
Batteries
We observed no batteries.

Fluorescent and HID Lamps/Bulbs and Ballasts
8' Tubes

4' Tubes

PCB Fluorescent Ballasts

HID Lamps & Ballasts

46

0

0

Refrigerants
We observed one package unit on the roof and one window air conditioning unit
Mercury
We observed no mercury switches
Oil-Filled Transformers, Capacitors, Circuit Breakers, and High Voltage Switches
We observed no such devices.
Miscellaneous Drums / Containers and Oil-Filled Devices
We observed no such devices.

Radioactive Exit Signs
We observed no radioactive signs.
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Building Description and Photographs
The photographs are important parts of the descriptive information.
The subject property contains a one story fire station building and a detached garage, converted
into an exercise room built in 1956 comprising ------------- roughly square feet. The exterior is
finished with masonry and wood siding, the roof is finished with composition shingles. The
interiro is finished with plaster, acoustic ceiling texture, drywall in the remodeled bedroom wing,
carpet, ceramic tile and vinyl floor tile. The windows are plastic. Fiberglass insulated HVAC
ducts were observed in the attic.

Asbestos, Lead and Miscellaneous Toxic Materials (universal wastes) Survey Report Fire Station at 1400
Manhattan Beach Blvd. Manhattan Beach, CA February 10, 2019 Page 13 of 51

Photo 1: The left side of the station
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Photo 2: Two systems/layers of shingles and tar paper
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Photo 3: The roof and three asbestos-cement flue pipes
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Photo 4: The work out room building
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Photo 5: The bathroom
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Photo 6: The day room and kitchen
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Photo 7: The locker room
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Photo 8:A typical bedroom
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Photo 9: The laundry and hose drying room
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Photo 10: The work shop
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Photo 11:The office
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Photo 12: The wood garage roof structure
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Photo 13: Plastic HVAC ducts with fiberglass insulation
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Photo 14: The equipment room beside the garage
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Photo 15: The 9" x 9" vinyl floor tile under the carpet in the locker room
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.. . . .

Photo 16: The weight room
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Recommendations
All persons who read and use this report should read the entire report and all of the
attachments.
While not required by any laws or regulations (except for certain work in schools), we highly
recommend that all clients have us oversee, monitor, and document remediation and/or
abatement work for all but the smallest projects. It is routine for many clients, especially “deep
pocket” organizations and major property owners and managers. However, all clients would
benefit from having us present to quickly identify deficiencies, make decisions on unusual
conditions encountered, and document how the work was done. This is important for preventing
costly problems and delays during the work. It is also vital for defending against claims of
deficiencies which arise during or after, sometimes years after, the work is performed.
Information on laws and regulations is provided as a convenience, not as a substitute for proper
legal advice and review of the entire text of the applicable laws and regulations.
Limitations of Polarized Light Microscopy (PLM) Analytical Methods
It is possible that materials reported to contain less than 1% asbestos by Polarized Light
Microscopy (PLM) analysis may or may not actually contain asbestos. Non-friable Organically
Bound (NOB) such as floor tiles (vinyl and asphalt), roofing materials, mastics, and caulking may
contain asbestos which is tightly bound to the matrix material and therefore not easily isolated
and detected by microscopy. PLM many not detect asbestos fibers less than 0.2 microns in
diameter. Because asbestos fibers found in NOB materials may be less than 0.1 microns in
diameter, this method can sometimes yield low estimates or even false negative results. In New
York, both PLM and TEM analysis is required in order to declare that samples of NOB materials
do not contain asbestos. Clients in other areas may wish to have samples of non-friable
organically bound materials reported as “none detected” under PLM analysis re-analyzed by
TEM.
Miscellaneous Toxic Materials
There are numerous laws and regulations covering the handling, transport, and disposal of toxic
materials. All of the miscellaneous toxic materials should be properly handled, packed,
transported and disposed by workers with proper training and personal protective equipment,
including, but not limited to:
!

Proper removal and disposal of all batteries, with recycling of all lead-acid
batteries;

!

Assuming that all fluorescent lamp tubes and mercury-vapor lamps contain levels
of mercury which require that they be properly disposed, and careful removal and
packing of them, then transport to a recycling company;

!

Assuming that all lamp ballasts / HID ballasts contain PCBs, except those found
to be marked / date coded as not containing PCBs, and removal and packing for
recycling and disposal by transportation to a recycling company (not land fill
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disposal);
!

Properly removal and disposal of all radioactive exit signs.

!

Proper removal and disposal of all devices containing oils, such as air conditioning
compressors, pumps, compressors, etc.;

!

Proper removal and disposal of all refrigerants from all equipment containing
refrigerants, such as chillers, air conditioners, water coolers, and
refrigerators/freezers (the technician(s) performing the refrigerant recovery must
be trained and certified under Section 608 of the Clean Air Act, 40CFR Part 82);
and,

!

Collection, packaging, and proper disposal (by recycling) all mercury containing
switches and mercury thermometers.

Advance Notification Is Required Prior To Asbestos Abatement Work:
California has many Air Pollution Control Districts (APCDs) and Air Quality Management
Districts (AQMDs): Amador, Antelope Valley, Bay Area, Butte, Calaveras, Colusa, Eastern
Kern, El Dorado, Feather River, Glenn, Great Basin, Imperial, Lake Lassen, Mariposa,
Mendocino, Modoc, Mojave Desert, Monterey Bay, North Coast, Northern Sierra, Northern
Sonoma, Placer, Sacramento, San Diego, San Joaquin, San Luis Obispo, Santa Barbara,
Shasta, Siskiyou, South Coast, Tehama, Tuolumne, Ventura, and Yolo-Solano. In most of
them, the federal asbestos NESHAP (National Emission Standard for Hazardous Air Pollutant)
provisions requiring a two week advance notification for removal of more than 160 square feet
or 260 linear feet of asbestos containing materials apply. In the South Coast Air Quality
Management District (SCAQMD) which encompasses Los Angeles, Orange, Riverside, and
parts of San Bernardino Counties, a ten working day advance notification must be given for
work on more than 100 square feet of asbestos containing material. SCAQMD has an
agreement with US EPA to administer the asbestos NESHAP. Rule 1403 is their asbestos
regulation regarding notification and asbestos removal and demolition work. Their Rule 222
governs use of negative air machines and HEPA vacuums for asbestos work. Before starting
work, the current notification requirements should be verified. Notification is also required prior
to demolition. The company or organization actually doing the work is responsible for
notification.
Asbestos abatement contractors must display a posting board at each work location, and it
should contain copies of their notification, license, OSHA temporary job site notification, and
other information such as the location of emergency medical facilities. Copies of the AHERA
training, annual asbestos worker medical exam, and latest respirator fit test report for each
worker and supervisor must be on site.
Notifications to Employees, Contractors, Tenants, and the Public:
1) Building owners must notify their employees and other owners (e.g of tenant
companies) within 15 days of their knowledge of the presence of asbestos containing
materials (Connelly Act, AB 3713, California Health and Safety Code, Section 25915),
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and annually thereafter.
2) Federal OSHA construction asbestos regulations, 29CFR1926.1101 (k), and the
corresponding California regulations, apply to communication of hazards during
construction activities.
3) Federal OSHA general industry asbestos regulations, 29CFR1910.1001(j)(2)(i), and
the corresponding California regulations, require that building owners determine the
presence, location, and quantity of materials which contain asbestos at the work site, and
inform employees about the presence and location of those materials. Again, tenants are
not employees. While this aspect of the regulation is widely ignored, as most commercial
building have either not been inspected for asbestos, or only partially inspected, we
suggest that all building owners implement an asbestos management (O&M) program
based on at least a walkthrough asbestos survey. Asbestos was used in many common
building materials up to the late 1980s, so having an asbestos management program in
place minimizes liability and costs.
4) Federal OSHA general industry asbestos regulations, 29CFR1910.1001(j)(2)(iii)
requires that building owners inform employers of employees, and employers inform
employees who will perform housekeeping activities in areas which contain asbestos
(actual or presumed) of the presence and location of those materials which may be
contacted during such activities.
5) Federal OSHA general industry asbestos regulations, 29CFR1910.1001(j)(4)(i), and
the corresponding California regulations, require that building owners or employers affix
or post labels or signs so that employees will be notified of what materials contain, or are
presumed to contain, asbestos. The labels are to be attached in such areas where they
will clearly be noticed by employees who are likely to be exposed, such as at the
entrance to mechanical room/areas. The labels must comply with the requirements of 29
CFR 1910.1200(f) of OSHA’s Hazard Communication standard, and must include the
following information:
DANGER
CONTAINS ASBESTOS FIBERS
AVOID CREATING DUST
CANCER AND LUNG DISEASE HAZARD

6) There is a slight variation in wording of the warnings in California's Connelly Act, AB
3713, California Health and Safety Code, Section 25915:
CAUTION.
ASBESTOS.
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CANCER AND LUNG DISEASE HAZARD.
DO NOT DISTURB WITHOUT PROPER TRAINING AND EQUIPMENT
so we usually develop signs and labels which are a combination of the California and OSHA
wording.
7) In a January 24, 1996 letter to Ms. Lisa K. Rushton interpreting their 29CFR1910.1101
and 29CFR1926.1101 regulations, OSHA stated: "Signs and labels are required to be
posted on or near the product. However, it is generally not feasible to put labels on walls
and floors. If it is not feasible, alternatives may be used. For example, if asbestos
containing floors are being serviced by employees using a common equipment room day
after day, then a sign or label for the asbestos flooring can be posted in that room."
8) California's Connelly Act, AB 3713, California Health and Safety Code, Section 25915,
Sub-Section 25915.5 states: "An owner required to give notice to employees pursuant
to this chapter, in addition to notifying his or her employees, shall mail, in accordance
with this subdivision, a copy of that notice to all other persons who are owners of the
building or part of the building, with whom the owner has privity of contract. Receipt of a
notice pursuant to this section by an owner, lessee or operator shall constitute knowledge
that the building contains asbestos-containing construction materials for purposes of this
chapter. Notice to an owner shall be delivered by first-class mail addressed to the person
and at the address designated for the receipt of notices under the lease, rental
agreement, or contract with the owner. "
9) The California Proposition 65 notification signs which building owners (excepting many
or most government buildings) should have posted on your buildings cover many
materials and substances, but they are not sufficient for notifying employees or
contractors working on the building.
Contractor / Employer Registration / Licensing
An employer who will be engaging in asbestos-related work involving 100 square feet or more
of surface area of asbestos-containing construction material must be registered with DOSH.
Asbestos abatement contractors must have this registration in addition to a contractor’s license,
so they are typically used to perform such work. The square footage of ACCM to be disturbed
is computed by adding up the surface area of all ACCMs which will be handled during the
course of the work being performed by the employer, even if it is in noncontiguous locations in
all of the buildings, structures, premises, fixtures, machinery or other areas which will be
handled during the course of the work for which the employer has contracted, whether pursuant
to single or multiple contracts with the same hirer. This generally means that a licensed
asbestos abatement contractor must be utilized, unless a particular employer feels that they will
have enough asbestos work that training and equipping some of their staff and becoming
registered is cost effective.
If the work involves less than 100 sq. ft. of ACCM, the employer must send a simple "report of
use" to Cal/OSHA. All other occupational health and safety work rule requirements applyespecially those from Title 8 of the California Code of Regulations, 1529. For more information
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about "reports of use" and the database of carcinogen use reports, call 415-703-5190. Also, see
8 CCR 5203, the Carcinogen Report of Use Requirements.
More information may be found on the DOSH web site.
OSHA Asbestos Regulations:
The federal OSHA asbestos regulations for the construction industry are contained in
29CFR1926.1101. The corresponding California regulations are at California Code of
Regulations, Title 8 - Industrial Relations, Division 1- Industrial Relations, Chapter 4 - Division
of Industrial Safety, Sub-chapter 4 - Construction Safety Orders, Article 4 - Dusts, Mists, Fumes,
Vapors, and Gases, §§1529. Asbestos.
All of these OSHA regulations use the following definitions:
ACM is Asbestos Containing Material (also ACBM, which is Asbestos Containing Building
material)
PACM is Presumed Asbestos Containing Material;
Surfacing Material is material that is sprayed, troweled-on or otherwise applied to
surfaces, such as acoustical plaster on ceilings and fireproofing materials on structural
members; and,
TSI is Thermal System Insulation (e.g. pipe and boiler insulation).
The California regulations mirror the federal OSHA regulations, and defines four classes of work
on asbestos containing materials:
"Class I asbestos work" means activities involving the removal of TSI and
surfacing ACM and PACM.
"Class II asbestos work" means activities involving the removal of ACM which is
not thermal system insulation or surfacing material. This includes, but is not limited
to, the removal of asbestos-containing wallboard, floor tile and sheeting, roofing
and siding shingles, and construction mastics.
"Class III asbestos work" means repair and maintenance operations, where
"ACM", including TSI and surfacing ACM and PACM, is likely to be disturbed.
"Disturbance" means activities that disrupt the matrix of ACM or PACM, crumble
or pulverize ACM or PACM, or generate visible debris from ACM or PACM.
Disturbance includes cutting away small amounts of ACM and PACM, no greater
than the amount which can be contained in one standard sized glove bag or waste
bag in order to access a building component. In no event shall the amount of ACM
or PACM so disturbed exceed that which can be contained in one glove bag or
waste bag which shall not exceed 60 inches in length and width.
"Class IV asbestos work" means maintenance and custodial activities during
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which employees contact but do not disturb ACM or PACM and activities to clean
up dust, waste and debris resulting from Class I, II, and III activities.
The regulations require that all Class I, II and III asbestos work shall be conducted within
regulated areas, with all of the related requirements for demarcation, signs, respirators, and so
forth.
All asbestos work performed within regulated areas must be supervised by a competent person.
A competent person for Class I and Class II work must be trained as an asbestos supervisor,
as originally defined in the US EPA Asbestos Hazard Emergency Response Act (AHERA), 40
CFR 763 - available on the US EPA web site.
For Class III work, the competent person need only have the 16 hour training required for
maintenance and custodial staff who disturb ACMs (also known as Operations & Maintenance
or O&M training).
The OSHA regulations at 29CFR1926.1101(k)(9)(iii) require that training of workers for Class
I operations and for Class II operations that require the use of critical barriers (or equivalent
isolation methods) and/or negative pressure enclosures be the equivalent in curriculum, training
method and length to the EPA Model Accreditation Plan (MAP) asbestos abatement workers
training (40 CFR Part 763, subpart E, appendix C). However, 1926.1101(k)(9)(iv)(A) covering
work with asbestos containing roofing materials, flooring materials, siding materials, ceiling tiles,
or asbestos cement panels, allows a much shorter 8 hour training class for workers. That
shorter class must include "hands-on" training and all the elements included in paragraph
(k)(9)(viii) of that section, plus the specific work practices and engineering controls set forth in
paragraph (g) of that section which specifically relate to the category of work to be performed.
Many private training facilities provide the asbestos supervisor and worker initial and annual
refresher training classes, as well as the O&M training classes. Unless it is reasonably certain
that the supervisor and workers will never need to disturb more than the small amount of ACM
allowed under Class III, they need the normal AHERA supervisor and worker classes.
Despite the small size of Class III projects, they must be conducted using engineering and work
practice controls which minimize the exposure to employees performing the asbestos work and
to bystander employees:
(A) The work shall be performed using wet methods.
(B) To the extent feasible, the work shall be performed using local exhaust ventilation.
(C) Where the disturbance involves drilling, cutting, abrading, sanding, chipping,
breaking, or sawing of thermal system insulation or surfacing material, the employer shall
use impermeable drop cloths, and shall isolate the operation using mini-enclosures or
glove bag systems or another isolation method.
(D) Where the employer does not produce a "negative exposure assessment" for a job,
or where monitoring results show the PEL (Permissible Exposure Limit) has been
exceeded, the employer shall contain the area using impermeable drop cloths and plastic
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barriers or their equivalent, or shall isolate the operation using another listed and
compliant control system.
(E) Employees performing Class III jobs, which involve the disturbance of thermal system
insulation or surfacing material, or where the employer does not produce a "negative
exposure assessment" or where monitoring results show a PEL has been exceeded,
shall wear respirators which are selected, used and fitted according to the applicable
regulations.
Federal OSHA published a nice informal summary of their asbestos regulations for the
construction industry, publication OSHA3096, Revised in 2002. It is available online.
Lead Regulations
Three federal agencies regulate lead paint under Title X of the Housing and Community
Development Act of 1992: The Environmental Protection Agency (EPA), the Department of
Housing and Urban Development (HUD), and the Occupational Safety and Health
Administration (OSHA). The federal lead regulations for construction work are contained in
29CFR1926.62 and the corresponding California regulations in CCR 8 Section 1532.1 have
some additions or revisions which are not in the federal regulations.
In California, accreditation, certification, and work practices for lead-based paint and lead
hazards are regulated by Title 17, California Code Of Regulations, Division 1, Chapter 8.
California Senate Bill 460 amended H&SC 17920.10 by adding "lead hazards" as a violation,
amended H&SC 17961 to allow local agencies to enforce 17920.10 when lead hazards are
present, and amended H&SC 105251-56 making it illegal for contractors to create lead hazards
and to allow local enforcement agencies to perform enforcement. In California, lead abatement
work must be performed by California CDPH (formerly DHS) accredited supervisors and
workers.
The action level for employee exposure to airborne lead is 30 ìg/m3 averaged over an 8-hour
day. The Permissible Exposure Limit (PEL) is 50 ìg/m3 averaged over an 8-hour day.
If lead is present in a construction workplace in any quantity, the construction employer is
required to make an initial determination of whether any employee’s exposure to airborne lead
exceeds the action level. This initial determination requires that the employer perform an
exposure assessment to monitor the construction workers’ exposures unless they have objective
data from similar operations performed within the previous 12 months, or data from outside
sources such as trade associations and suppliers. In a letter to Mr. William F. Alcarese dated
September 10, 2008, federal OSHA stated that an employer working with paint which contains
any amount of lead in such as way that would generate airborne levels to which employees may
be exposed, must conduct exposure monitoring (or use objective or historical data to
demonstrate that the action level is not exceeded.
Monitoring for an initial exposure assessment may be limited to a representative number of
employees who are reasonably expected to have the highest exposure levels. Such monitoring
is typically done by clipping small battery-powered air pumps to the employees’ belts, with hoses
running to filter cassettes clipped to the lapel of their shirts.
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Some people mistakenly assume that work on materials found to contain any lead, even a low
reading such as 0.18 mg/cm2, requires use of a lead abatement contractor. That is incorrect,
as abatement personnel are mainly trained to remove lead paint and ceramic tile, not to perform
normal construction tasks.
There are four categories of tasks with different requirements for performing exposure
assessments when lead is present and when the amount of lead is unknown:
1)

For common miscellaneous construction tasks such as demolition using
machinery, drilling holes through walls to run pipes or conduits, driving fasteners
into surfaces, the regulations do not list any special requirements for performing
exposure assessments. However, if an employer of an employee performing such
a task has any reason to believe that an employee may be exposed to lead in
excess of the PEL, they are required to implement the same personal protective
measures as for category 2 below. It is obvious that many employers assume that
employees performing such work, especially with paint containing less than 1.0
mg/cm2 of lead, will not be exposed above the PEL.
In California, Title 8, Section 1532.1 states that exposure assessment for such
tasks is not required if data showing that the paint contains less than 600ppm of
lead is available. However, that is a lesser standard than in the federal
regulations, and federal OSHA, in a letter to Mr. William F. Alcarese dated
September 10, 2008, states “Accordingly, for all tasks governed by OSHA's Lead
in Construction standard (29 CFR 1926.62) involving paints having any level of
lead, employers must comply with the assessment measures and any applicable
protections of that standard.” Also, data showing if the paint is above or below
600ppm of lead is usually not available, as the X-Ray Fluorescence (XRF)
machines which are the normal and preferred method of testing produce results
in units of milligrams per square centimeter, not ppm, and no conversion between
the two units is possible.

2)

For the tasks listed below, performing an exposure assessment requires that the
workers involved be provided with personal protective clothing and equipment,
change areas, hand washing facilities, biological monitoring (blood tests), training,
and tight fitting air purifying half-face or better respirators as specified in the
regulations :
Manual demolition of structures (e.g., dry wall)
Manual scraping;
Manual sanding;
Heat gun applications;
Power tool cleaning with dust collection systems; and,
Spray painting with lead paint;
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3)

For the tasks listed below, performing an exposure assessment requires that the
workers involved be provided with personal protective clothing and equipment,
change areas, hand washing facilities, biological monitoring (blood tests), training,
and tight fitting air purifying full-face or better respiratory protection as specified
in the regulations :
Using lead containing mortar;
Lead burning;
Rivet busting;
Power tool cleaning without dust collection systems;
Cleanup activities where dry expendable abrasives are used;
Abrasive blasting enclosure movement and removal;

4)

For the tasks listed below, performing an exposure assessment requires that the
workers involved be provided with personal protective clothing and equipment,
change areas, hand washing facilities, biological monitoring (blood tests), training,
and tight fitting full-face PAPR or better respiratory protection as specified in the
regulations:
Abrasive blasting; and,
Welding, cutting, and torch burning.

Lead Waste Disposal
To determine if lead waste, including soil, demolition debris, and waste from lead abatement
projects, is hazardous waste:
1)

Sample the waste and have a laboratory perform a Total Threshold Limit
Concentration (TTLC) test (preparation EPA 3050B, test method EPA 6010B). If
that test indicates 1,000 parts per million (ppm) or more lead, the waste is
hazardous waste.

2)

If the test results indicate that the waste contains 50ppm or less of lead, it is not
a hazardous waste.

3)

If the waste contains 50 or more ppm of lead, but less than 1,000ppm of lead,
then a California California Waste Extraction Test (WET - preparation method
CAC 66261.126, test method EPA 6010B) should be performed on the waste
sample.

4)

If the waste exceeds the Soluble Threshold Limit Concentration (STLC) for lead
of 5 ppm, it is a California hazardous waste.
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Hazardous wastes must be disposed of at a hazardous waste landfill and must be hauled under
a proper manifest by a licensed hazardous waste transporter.
In an E-mail message sent 5/27/2004, Mr. Charles Corcoran (Ccorcora@dtsc.ca.gov or 916327-4499), Chief of the Waste Identification and Recycling Section of the California Department
of Toxic Substances Control stated that "The waste must be classified as it will be generated.
If the entire building is to be demolished, then that is the waste to be classified. In the event the
whole building is demolished, if the entire waste does not exceed the 350 ppm limit [note - his
E-mail was written before the 350ppm requirement expired, therefore reverting back to the 1,000
ppm TTLC and 5 ppm STLC limits] or exhibit any hazardous waste characteristic, it may be
disposed to a C&D landfill. If any individual components are first removed from the building, then
DTSC would consider those wastes to be separately generated and would expect the generator
to characterize them as a distinct waste."
To perform the profile testing, a representative sample of the waste needs to be collected. If a
whole building is to be disposed, then the sample would be of the entire debris (we would take
care to avoid over or under sampling any particular building components). If the waste is a
window, then some of the wood, some of the glass, and some of the putty should be included.
If the waste is ceramic tile (as during a school bathroom remodeling project), then some tile,
some grout, and some of the mortar needs to be included. If the waste is wood trim, then a
chunk of the wood needs to be cut out. If the waste is painted concrete, then a core or chunk
of the concrete needs to be collected. In all cases, the sample should approximate the
proportion of lead paint / lead ceramic tile and other materials actually present in the waste. The
laboratory will require that the sample they receive be pulverized.
All Field Personnel Should Have Basic Asbestos and Lead Training
All contractors working on existing buildings should see that all of their field personnel have at
least the two hour asbestos awareness training, and that any of their employees who will be
performing work involving spot disturbances / removal of materials which contain asbestos have
the 16 hour training needed for performing OSHA Class III asbestos work. They should also
see that all field personnel also have the basic training on respiratory protection needed for work
with lead (they would receive this during the 16 hour asbestos training).
Exposure Assessment Programs Are Mandatory
All contractors should have well organized asbestos and lead exposure assessment programs
and exposure assessment databases. Exposure assessment is mandatory, and until exposure
assessment data is obtained, contractors must provide respiratory protection and other
measures which could be very inconvenient, cumbersome, and expensive.
Exposure
assessment data is generally only good for one year, so ongoing collection of data avoids
having out of date exposure assessment data. It also builds up a nice database of information
to show that the contractor is in compliance with the applicable laws and regulations and that
workers are not being improperly exposed.
Exposure assessment data is collected for workers with similar experience and training
performing similar tasks. It is important to organize the exposure assessment data in the
contractor’s database by tasks and experience.
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The actual data collection involves placing personal air pumps on the belts of the workers being
monitored, with a filter cassette hanging over their shoulder and clipped to their collar so that
it is in their “breathing zone.” Asbestos exposure assessments require both 30-minute
“excursion” (highest exposure) sample and 8 hour samples. Lead exposure assessments
require 8 hour samples (a typical work shift. It is important to record the sample information flow rate, work task being monitored, and worker experience. The filter cassettes should be
properly labeled and are submitted to a laboratory for analysis of the lead or asbestos content.
Once initial exposure assessment data is obtained, the Contractor need only provide the
respiratory protection and other measures indicated by the exposure assessment data for each
task-experience combination.
The federal Occupational Safety and Health Administration (OSHA) Respiratory Protection
Standard is 29 CFR 1910.134. Employees who are required to wear respirators must be
provided with training on the use of the respirator, and a physical examination by a doctor to
show that they are fit to wear a respirator. They must be offered a selection of respirators or
different brands and sizes to find one that fits well, and must be fit tested (once per year) to see
that the respirator seals well when they are wearing it.
Asbestos - The Significance, Or Not, Of The Year 1980:
There is occasionally some confusion regarding the significance of the year 1980. It is common
knowledge in the asbestos consulting and abatement (removal) industries that many common
asbestos containing materials (e.g. drywall joint compound, stucco, flooring materials, ducts)
were used well into or throughout the1980s.
Federal OSHA regulations,
29CFR1926.1101(k)(1), state:
Employers and building owners shall identify TSI and sprayed or troweled on
surfacing materials in buildings as asbestos-containing, unless they determine in
compliance with paragraph (k)(5) of this section that the material is not asbestoscontaining. Asphalt and vinyl flooring material installed no later than 1980 must
also be considered as asbestos containing unless the employer, pursuant to
paragraph (g)(8)(i)(I) of this section determines that it is not asbestos-containing.
However, the regulation then immediately goes on to state (emphasis added):
If the employer/building owner has actual knowledge, or should have known
through the exercise of due diligence, that other materials are asbestos-containing,
they too must be treated as such. When communicating information to employees
pursuant to this standard, owners and employers shall identify "PACM" as ACM.
The exercise of due diligence would include obtaining information from knowledgeable persons,
such as asbestos consultants, and/or obtaining an asbestos survey/inspection by a California
Certified Asbestos Consultant.
Scope of Services
We performed a visual examination of those areas to determine the overall construction and
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usage of the building(s) and to plan and coordinate the survey work, taking into account any
information provided on the age and construction of the building(s). We examined any plans
and documents supplied to us determine if any ACMs were specified and to provide information
on remodeling or renovation work. Areas of potential ACM were identified using the available
information on the age of the building, construction materials present and the consultant's
expertise.
Asbestos Containing Materials (ACMs) Which Are Banned
It is important not to view the dates of the laws / regulations which banned the materials listed
below as absolute cut-off dates. In many cases, the laws / regulations allowed suppliers to sell
their existing supplies, and the manufacturers may not have immediately been aware of the new
laws / regulations. For example, we have spoken with a large manufacturer of drywall joint
compound in southern California and learned that they were still manufacturing drywall joint
compound with asbestos in the middle 1980s. Our experience inspecting thousands of buildings
of all types also confirms that asbestos containing drywall joint compound was used in many
buildings constructed in the middle 1980s.
!

Spray applied fireproofing was banned by the 1973 Clean Air Act (CAA) Asbestos
National Emission Standard for Hazardous Air Pollutant (NESHAP);

!

Wet-applied and pre-formed (molded) asbestos pipe insulation and pre-formed
(molded) asbestos block insulation on boilers and hot water tanks were banned
by the 1975 Clean Air Act (CAA) Asbestos National Emission Standard for
Hazardous Air Pollutant (NESHAP);

!

Spray applied decorative ACM (e.g. acoustic ceiling texture) was banned by the
1978 Clean Air Act (CAA) Asbestos National Emission Standard for Hazardous
Air Pollutant (NESHAP);

!

Patching compounds which are used to cover, seal or mask cracks, joints, holes
and similar openings in the trim, walls, ceiling, etc. of building interiors (also used
to create textured effects) which a consumer can purchase (those where the sale
or use of the product by consumers is facilitated, and those containing respirable
free form asbestos which are used in residences, schools, hospitals, public
buildings or other areas where consumers have customary access) were banned
by the US Consumer Product Safety Commission (CPSC) in 1978 - see 16 CFR
1304;

!

Artificial emberizing materials (ash and embers) containing respirable freeform
asbestos (generally packaged in an emberizing kit for use in fireplaces, and
designed for use in such a manner that the asbestos fibers can become airborne
under reasonably foreseeable conditions of use were banned by the US
Consumer Product Safety Commission (CPSC) in 1978 - see 16 CFR 1305;

!

Spray-on application of materials containing more than 1% asbestos to buildings,
structures, pipes, and conduits unless the material is encapsulated with a
bituminous or resinous binder during spraying and the materials are not friable
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after drying was banned by the 1990 Clean Air Act (CAA) Asbestos National
Emission Standard for Hazardous Air Pollutant (NESHAP);
!

Asbestos paper products (flooring felt, roll board, and corrugated, commercial, or
specialty paper) were banned by the Toxic Substances Control Act (TSCA) - On
July 12, 1989, the US EPA issued a final rule banning most asbestos-containing
products. While most of that regulation was overturned by the Fifth Circuit Court
of Appeals in New Orleans in 1991, the bans on these materials were affirmed;
and,

!

Products that have not historically contained asbestos, otherwise referred to as
"new uses" of asbestos were banned by the Toxic Substances Control Act (TSCA)
- On July 12, 1989, the US EPA issued a final rule banning most asbestoscontaining products. While most of that regulation was overturned by the Fifth
Circuit Court of Appeals in New Orleans in 1991, the bans on these materials
were affirmed.

Various asbestos containing materials were specifically listed as NOT banned by the US EPA’s
guidance document of May 18, 1999, but this list is far from comprehensive, as many other
common materials which are not banned are not listed:
Troweled-on Surfacing Materials (e.g. cement stucco and gypsum plaster);
Asbestos-cement corrugated sheet, shingles, flat sheet, millboard, and pipe;
Asbestos clothing for adults;
Pipeline wrap;
Roofing felt;
Vinyl-asbestos floor tile;
Automatic transmission components;
Clutch facings;
Friction materials;
Brake pads, linings, and blocks;
Gaskets;
Non-roofing coatings; and,
Roof coatings.
Which Materials Commonly Contain Asbestos?
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The list in the table below was developed based on US EPA publications and our experience
performing asbestos surveys / inspections of thousands of buildings of all types.
While the production and usage of some have been banned, and most others are simply no
longer produced or installed, many are still legal and new products containing asbestos could
appear on the market, so this list may become out of date.
Most Common Suspect Material

Typically
Friable In
Place?

Notes and Approximate Usage Dates

Acoustic Ceiling Texture

Yes

Through the mid to late 1970s

Acoustic Plaster

No

Through the mid 1970s

Adhesives / Mastics (flooring, mirror,
pipe insulation, etc.)

No

Through the 1980s

Asphalt Floor Tile

No

Through the 1960s

Asphalt pavement (the gravel used to
make it)

No

There are substantial areas of
naturally-occurring asbestos in the
USA, and in recent years more has
been discovered

Blown-in Insulation

Yes

Prior to the mid 1970s

Boiler and Vessel Insulation

Yes

Through the mid-1970s

Breeching / Flue Insulation

Yes

Through the mid 1970s

Caulking and Sealants

No

Through the mid-1980s

Ceiling Tiles and Lay-in or Suspended
Ceiling Panels

Yes

Prior to the early 1970s, often are
heavy and have a “layered” internal
appearance. Newer non-suspect
types are readily identified.

Concrete (especially the gravel used
to make it)

No

There are substantial areas of
naturally-occurring asbestos in the
USA, and in recent years more has
been discovered

Concrete block filler (used to smooth
the rough surface)

No

Through the 1970s and into the 1980s
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Most Common Suspect Material

Typically
Friable In
Place?

Notes and Approximate Usage Dates

Drywall (also known as Gypsum Wallboard or the brand name Sheetrock). Due to
imprecise use of English, and confusion between composite and discrete layer sampling,
some people may mistakenly believe that drywall itself is a suspect material. Some have
loosely used the term “wallboard” to refer to asbestos-cement panels used as wall
covering. Indeed, for quite a few years we sampled drywall. Finally tiring of wasting time
and money sampling a material which was never, ever positive, we investigated. We
discovered these problems, and a situation in which mistakes in one document (e.g. the
sloppy use of the imprecise term “wallboard”) repeated in other documents. All the times
we have asked, people stating that drywall might contain asbestos have not been able to
produce an example of it. The drywall system is suspect, but not the gypsum board itself.
Drywall Joint Compound, Also Known
As Mud, May Also Be Used as a Skim
or Texture Coat

No

Manufactured and applied through the
mid-1980s. Naturally occurring
asbestos in raw materials is allowed,
but manufacturers avoid liability by
screening raw materials.

Ducts (Made of Corrugated Asbestos
Covered with Aluminum on the Inside
and Outside, one common brand is
Alumabestos)

Yes

Through the mid 1980s

Duct Insulation (corrugated or paper)

Yes

Sometimes found on register boots
and ducts through the mid-1980s

Electric Wiring Insulation

Yes

Prior to the 1970s in some cables and
wires, through the 1980s in some
heating appliances and machinery

Electrical Panel Partitions and/or Arc
Chutes

No

Used through the 1970's

Elevator Equipment Panels

No

Through the 1970's

Elevator Brake Shoes

No

Many still in use

Fiber-Cement Conduits

No

Through the 1980's

Fiber-Cement Ducts (one common
brand is Transite)

No

Common for underground HVAC
ducts through the 1980s

Fiber-Cement Flues (one common
brand is Transite)

No

Used through the 1980s, although
usage tapered off sharply after the
1970's
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Most Common Suspect Material

Typically
Friable In
Place?

Notes and Approximate Usage Dates

Fiber-Cement Sheets - Interior,
Exterior, or in Freezers/Chillers,
(some made with wood paterns, one
common brand is Transite)

No

Used through the 1970s, with some
usage in the 1980s

Fiber-Cement Pipes (one common
brand is Transite)

No

Through the 1980's and some may
still be in use

Fiber-Cement Cooling Tower Slats
and Other Components (one common
brand is Transite)

No

Through the 1980s

Fire Blankets

Yes

Prior to the 1980s

Fire Curtains

Yes

Prior to the 1980s

Fire Door Interior Insulation

No
(covered)

Through the 1970s

Fireproofing Materials (as on
structural steel)

Yes

Through the mid to late 1970s

Flexible Duct Connectors (also known
as vibration cloths)

Yes

Soft woven cloth, easy to differentiate
from fiberglass or rubber

Gaskets

No

Still in use

Gravel

No

There are substantial areas of
naturally-occurring asbestos in the
USA, and in recent years more has
been discovered

Electrical Ducts

No

Through the 1970s

Laboratory Hoods/Table Tops

No

Trough the 1980s

Mastics (floor tile, mirror, ceiling tile,
etc.)

No

Through te 1980s

Paint - textured or elastomeric /
coatings

No

Through the mid to late 1970's

Packing Materials (for valves or for
wall/floor penetrations)

No

Through the 1980s

Pipe Insulation (corrugated air-cell,
block, etc.)

Yes

Through the 1970s
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Most Common Suspect Material

Typically
Friable In
Place?

Notes and Approximate Usage Dates

Plaster (interior gypsum plaster, which
typically consists of two or more
layers

No

Rare, used prior to the mid 1970's

Plastic Roof Cement (typically applied
at flashings, joints, and penetrations,
may brands are still manufactured
with asbestos)

No

Very common, still legally
manufactured, sold and applied

Roofing Felt / Tar paper

No

Through the 1970's and into the
1980s

Roofing Shingles or Roll Roofing

No

Through the 1970s and into the 1980s

Sheet Vinyl Flooring

No

Through the 1980s

Silver Roof Paint

No

Through the 1970s and into the 1980s

Spackling Compounds

No

Through the 1970s

Spray-Applied Insulation

Yes

Through the mid to late 1970s

Stucco, or Cement Plaster, which
typically consists of two or more
layers

No

Generally, used through the 1980s,
but in early 2006 an Arizona regulator
told us that a wholesaler in the
Phoenix area imports asbestos and
sells it to contractors who mix it into
stucco

Tank and Vessel Insulation

Yes

Through the mid to late 1970s

Taping Compounds (drywall joint
compound)

No

Through the mid 1980s

Textured Paints / Coatings (paints
made with texture, not texture applied
before painting)

No

Through the 1970s

Thermal Paper Products

Yes

Through the 1970s

Vinyl Floor Tile

No

Through the mid 1980s

Window Putty

No

Though the 1970s

Asbestos Sampling
Representative samples of potential / suspect ACM were collected after identification of
homogeneous sampling areas (these are areas in which the materials are uniform in color,
texture, construction or application date and general appearance) of potential ACM. Each
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homogeneous area of potential ACM was observed for material type, location, condition, and
friability. Representative samples were collected from each area of potential ACM, excepting
areas which were inaccessible, or areas of assumed ACM. The building(s) was examined for
the presence of previous or multiple layers of materials, if applicable. If no suspect materials
were identified, or if only materials assumed to contain asbestos were identified, no samples
were collected.
Most of the laws and regulations regarding asbestos sampling reference the AHERA section on
sampling (40CFR763.86). We used that protocol, with additions to be more conservative, but
not to overly increase the cost of asbestos surveys. Given the lack of detailed guidance in
AHERA regarding miscellaneous materials, our judgement and extensive experience were
important factors in determining the appropriate number of samples. For example, we know
that drywall joint compound is difficult for the laboratories to analyze due to the presence of
binders and such and the relatively low asbestos content, so we collect more samples from an
area of it than we would from a similar area of a material such as sheet vinyl flooring which is
very easy to analyze and which typically was made with a relatively high asbestos content. Of
course, we do not sample non-suspect materials (see the table of suspect materials above),
except for occasional samples of fiberglass-based roofing and new patterns of vinyl floor tile,
as sampling avoids questions by uninformed persons and the associated delays.
Suspect materials were assumed to contain asbestos or were sampled as follows:
Friable Surfacing Material, which is a friable suspect material sprayed-on, troweled-on,
or otherwise applied to surfaces, such as acoustical plaster on ceilings and fireproofing
materials on structural members, or other materials on surfaces for acoustical,
fireproofing, or other purposes:
!

At least three bulk samples from each homogeneous area that is 1,000 ft
2
or less;

!

At least five bulk samples from each homogeneous area that is greater
than 1,000 ft 2 but less than or equal to 5,000 ft 2; and,

!

At least seven bulk samples from each homogeneous area that is greater
than 5,000 ft 2.

Friable Thermal System Insulation, which is a friable suspect material applied to pipes,
fittings, boilers, breeching, tanks, ducts, or other interior structural components to prevent
heat loss or gain, or water condensation, or for other purposes:
!

At least three bulk samples from each homogeneous area;

!

At least one bulk sample from each homogeneous area of patched thermal
system insulation if the patched section is less than 6 linear or square feet;
and,

!

In a manner sufficient to determine whether the material is ACM or not
ACM, bulk samples from each insulated mechanical system where cement
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or plaster is used on fittings such as tees, elbows, or valves.
Friable Miscellaneous Materials, which are interior building materials on structural
components, structural members or fixtures, such as ceiling tiles:
!

Bulk samples from each homogeneous area in a manner sufficient to
determine whether the material is ACM or not ACM.

Nonfriable Materials which are interior building materials on structural components,
structural members or fixtures, such as floor tiles:
!

In a manner sufficient to determine whether the material is ACM or not
ACM, bulk samples from each homogeneous area.

Sampling was done based on the friability of the material at the time of the asbestos survey.
Reasonable care was taken to reduce accidental fiber release into the building environments.
In order to reduce the potential for fiber release while collecting samples of suspect materials,
the test areas were sprayed with a water-containing surfactant. The tools used for collection of
samples were cleaned with soapy water-soaked cloths between samples in order to avoid crosscontamination of samples. The samples were placed into heavy plastic sample bags which
were then sealed and labeled. The location, type, and other information on each sample were
recorded.
Asbestos Laboratory Analysis
A chain-of-custody form accompanied the samples to the laboratory. The samples were
analyzed by an NVLAP accredited laboratory using the Polarized Light Method (PLM, EPA
600/R-93/116 and/or EPA 600/M4-82-020600M4). The PLM method is, by far, the most
commonly used method to analyze bulk materials for the presence of asbestos. This method
utilizes the optical properties of minerals to identify the selected constituent. The use of this
method enables identification of the type and approximate percentage of asbestos in a given
sample. The detection limit of the PLM method for asbestos identification is about one percent
by volume.
Lead Survey
Suspect areas of lead (paint and ceramic tile glaze) were analyzed using non-destructive In
place testing using a portable Thermo Niton 700-703ALXp portable XRF (X-Ray Fluorescence)
instrument.
Miscellaneous Toxic Materials Survey
The following tasks were performed:
!

Inspection of a representative sample of fluorescent light fixtures for the presence
of PCB-containing ballasts (that not labeled as not containing PCBs and/or date
coded before 1979) and fluorescent tubes containing mercury which need to be
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recycled;
!

Identification of high intensity discharge lighting which may/does contain PCBcontaining ballasts;

!

Identification of mercury switches, as in thermostats, pressure/level controls,
“silent” switches, and such;

!

Identification of oil-cooled electrical transformers, containers of transformer oil, oilfilled capacitors, and oil filled high voltage switches not labeled as containing less
than 5ppm PCBs and, if specified in our contract, testing them for PCB content
(except those without sample ports, and those which are energized, which will be
assumed to contain PCBs);

!

Identification of refrigeration / HVAC equipment containing refrigerants;

!

Identification of radioactive (self-illuminating) exit signs;

General Limitations
The conclusions presented in this report are professional opinions based on the indicated data
described in this report. Opinions and recommendations presented herein apply to site
conditions existing at the time of the site visit(s). Changes in the conditions of the property may
occur with time due to natural processes or various activities on the subject property. Changes
in applicable codes and standards may also occur as a result of legislation or the broadening
of knowledge. Accordingly, this report may become invalid. This report is intended only for the
client, purpose, location, and project indicated. The only persons or companies which may rely
on it are our client, an abatement contractor hired by our client, and the client of our client when
we are sub-consultants. All others may not rely upon this report without having a contract in
place with us. We do not warrant that the information supplied to us by others is accurate.
Reports such as this prepared by any consultant are never intended to be definitive studies of
the presence of asbestos and/or lead at the subject properties. Other locations of asbestos
and/or lead may exist at the subject property, and the levels may vary from those stated in this
report. There may be variations in the composition of materials which appear similar. Materials
may be hidden from view and not accessible. This is especially so for occupied structures or
structures where damage and invasive sampling need to be minimized (such as structures not
owned by our client).
For pre-demolition surveys of vacant buildings, we do not hesitate to examine the structure in
several areas, looking for multiple layers of materials and materials which are under other
materials. We very, very rarely miss anything. However, we are performing surveys, not
demolition work, so may not see things such as a patch of floor tile hidden under carpeting, and
not detected by our typical examination of the area under the carpet at a corner(s) or existing
hole(s). We examine the structure(s) in several locations, but do not pull up all of the carpet,
or cut numerous holes in floors and walls. That would constitute demolition work, not survey
work, and could also create contamination due to excessive disturbances of suspect materials.
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Location and sampling of underground items, such as asbestos-cement pipes, would have been
outside of the scope of services for this project.
Regulatory Compliance
The report meets and exceeds the requirements of all applicable laws and regulations. If
someone unfamiliar with our reports, after reading this entire report and all of the attachments,
has any questions regarding where specific information is found, they should contact us by
phone or E-mail, and we will direct them to the appropriate places in this report.
Consultant Background
The inspection and sampling portions of the survey and professional aspects of the report
preparation were performed by Mr. F. Stephen Masek. Mr. Masek has performed thousands
of environmental inspections in a wide variety of commercial and government buildings,
including airports, military bases, high-rise buildings, apartment buildings, shopping centers,
schools, office buildings, hospitals, retail buildings, factories, recreation facilities, warehouses,
residences and R&D buildings. Mr. Masek has been a California Certified Asbestos Consultant
since the certification program started in 1992, and has been an asbestos consultant since
1990. Mr. Masek has been a California certified lead Inspector / Risk Assessor since 1993.
He has extensive experience in related environmental services. He obtained a B.S.B.A.
degree from Washington University in St. Louis (1980). He is a member of Mensa, the high IQ
society. As an active member of ASTM, he has contributed to the revisions to the ASTM Phase
I Environmental Site Assessment Standard, was chairman of an asbestos survey task group,
and helped write portions of the ASTM Property Condition Assessment standard. He has written
numerous magazine articles and has spoken at local, state, and national conventions. He also
provides expert witness services.
Sincerely,
Masek Consulting Services, Inc.

§¨©ª

F. Stephen Masek
President
California Certified Asbestos Consultant #92-0822
California Certified Lead Inspector / Risk Assessor / Project Monitor #751
Indoor Air Quality Association member
Association of Environmental Professionals member
Environmental Information Association member
ASTM International member, Committees D-22 & E-50
E-Mail: stephenmasek@masekconsulting.net
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Sketch and Laboratory Report Attachments
The attachments are important parts of this report.
The chain of custody form(s) is/are part of the laboratory report(s), and is/are one of the pages
counted in the report(s).
Avoiding laboratory bias is done by minimizing the information provided to the laboratory.
Therefore, we do not give information to the laboratory about which samples are or are not
homogeneous, where they were collected, the full address of the building, and the name of the
owner, as such information could be the cause of laboratory bias.
A sketch follows. We generally omit the prefix of the sample numbers from the sketch(es) or
drawings for clarity. Such prefixes are used solely to prevent the laboratory from accidentally
mixing samples from different batches.
The four page asbestos laboratory report, number 121900737, prepared by EMSL Analytical,
Inc. follows.
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EMSL Order: 121900737

EMSL Analytical, Inc.

Customer ID: 32MASE50

3356 West Catalina Drive Phoenix, AZ 85017

Customer PO:

Tel/Fax: (602) 276-4344 / (602) 276-4053

Project ID:

http://www.EMSL.com / phoenixlab@emsl.com

Attention: Stephen Masek

Phone:

Masek Consulting Services, Inc.

(714) 878-5284

Fax:

23478 Sandstone

Received Date: 02/06/2019 10:00 AM

Mission Viejo, CA 92692

Analysis Date:

02/08/2019

Collected Date:

02/05/2019

Project: 1400

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using Polarized
Light Microscopy
Non-Asbestos
Sample

Description

1400-1
121900737-0001

1400-2
121900737-0002

1400-3
121900737-0003

1400-4
121900737-0004

1400-5
121900737-0005

1400-6
121900737-0006

1400-7
121900737-0007

1400-8
121900737-0008

1400-9
121900737-0009

1400-10
121900737-0010

1400-11
121900737-0011

1400-12
121900737-0012

1400-13
121900737-0013

1400-14
121900737-0014

1400-15
121900737-0015

1400-16
121900737-0016

Appearance

% Fibrous

Asbestos
% Non-Fibrous

% Type

Various
Fibrous
Heterogeneous

10% Glass

90% Non-fibrous (Other)

None Detected

Black
Fibrous
Homogeneous

80% Cellulose

20% Non-fibrous (Other)

None Detected

Brown/Black
Fibrous
Heterogeneous

10% Glass

90% Non-fibrous (Other)

None Detected

Black
Fibrous
Homogeneous

80% Cellulose

20% Non-fibrous (Other)

None Detected

Gray/Black
Fibrous
Heterogeneous

10% Glass

90% Non-fibrous (Other)

None Detected

Black
Fibrous
Homogeneous

80% Cellulose

20% Non-fibrous (Other)

None Detected

Brown/Black
Fibrous
Heterogeneous

10% Glass

90% Non-fibrous (Other)

None Detected

Black
Fibrous
Homogeneous

80% Cellulose

20% Non-fibrous (Other)

None Detected

Gray/Black
Fibrous
Heterogeneous

10% Glass

90% Non-fibrous (Other)

None Detected

Black
Fibrous
Homogeneous

80% Cellulose

20% Non-fibrous (Other)

None Detected

Black
Fibrous
Heterogeneous

10% Glass

90% Non-fibrous (Other)

None Detected

Black
Fibrous
Homogeneous

80% Cellulose

20% Non-fibrous (Other)

None Detected

94% Non-fibrous (Other)

6% Chrysotile

94% Non-fibrous (Other)

4% Chrysotile

Gray/Black
Non-Fibrous
Heterogeneous

94% Non-fibrous (Other)

6% Chrysotile

White
Non-Fibrous
Homogeneous

100% Non-fibrous (Other)

None Detected

Gray/Black
Non-Fibrous
Heterogeneous
Gray/Black
Fibrous
Heterogeneous

2% Cellulose

Initial report from: 02/09/2019 19:10:59
ASB_PLM_0008_0001 - 1.78 Printed: 2/9/2019 5:10 PM

Page 1 of 3

EMSL Order: 121900737

EMSL Analytical, Inc.

Customer ID: 32MASE50

3356 West Catalina Drive Phoenix, AZ 85017

Customer PO:

Tel/Fax: (602) 276-4344 / (602) 276-4053

Project ID:

http://www.EMSL.com / phoenixlab@emsl.com

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using Polarized
Light Microscopy
Non-Asbestos
Sample

Description

1400-17
121900737-0017

1400-18
121900737-0018

Appearance

% Fibrous

Asbestos
% Non-Fibrous

% Type

Gray
Non-Fibrous
Homogeneous

100% Non-fibrous (Other)

None Detected

Green
Non-Fibrous
Homogeneous

100% Non-fibrous (Other)

<1% Chrysotile

Gray
Non-Fibrous
Homogeneous

100% Non-fibrous (Other)

None Detected

White
Non-Fibrous
Heterogeneous

20% Ca Carbonate
80% Non-fibrous (Other)

None Detected

White
Non-Fibrous
Heterogeneous

20% Ca Carbonate
80% Non-fibrous (Other)

None Detected

White
Non-Fibrous
Heterogeneous

20% Ca Carbonate
80% Non-fibrous (Other)

None Detected

Tan
Non-Fibrous
Homogeneous

92% Non-fibrous (Other)

8% Chrysotile

Black
Non-Fibrous
Homogeneous

100% Non-fibrous (Other)

None Detected

White
Non-Fibrous
Homogeneous

20% Ca Carbonate
80% Non-fibrous (Other)

None Detected

White
Non-Fibrous
Homogeneous

20% Ca Carbonate
80% Non-fibrous (Other)

None Detected

White
Non-Fibrous
Homogeneous

20% Ca Carbonate
80% Non-fibrous (Other)

None Detected

Gray/Green
Non-Fibrous
Homogeneous

100% Non-fibrous (Other)

<1% Chrysotile

Gray
Non-Fibrous
Homogeneous

100% Non-fibrous (Other)

None Detected

White
Non-Fibrous
Homogeneous

100% Non-fibrous (Other)

None Detected

White
Non-Fibrous
Homogeneous

20% Ca Carbonate
80% Non-fibrous (Other)

None Detected

Paint excluded.

1400-19
121900737-0019

1400-20
121900737-0020

Paint excluded.

1400-21
121900737-0021

Paint excluded.

1400-22
121900737-0022

Paint excluded.

1400-23
121900737-0023

1400-24
121900737-0024

1400-25
121900737-0025

Paint excluded.

1400-26
121900737-0026

Paint excluded.

1400-27
121900737-0027

Paint excluded.

1400-28
121900737-0028

Paint excluded.

1400-29
121900737-0029

1400-30
121900737-0030

Paint excluded.

1400-31
121900737-0031

Paint excluded.
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EMSL Analytical, Inc.
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Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using Polarized
Light Microscopy
Non-Asbestos
Sample

Description

1400-32
121900737-0032

Appearance

% Fibrous

White
Non-Fibrous
Homogeneous

Asbestos
% Non-Fibrous

20% Ca Carbonate
80% Non-fibrous (Other)

% Type

None Detected

Paint excluded.

Analyst(s)

Isai Portillo (32)

Michelle Wilson, Laboratory Manager
or Other Approved Signatory

EMSL maintains liability limited to cost of analysis . The above analyses were performed in general compliance with Appendix E to Subpart E of 40 CFR (previously EPA 600/M4-82-020 "Interim
Method"), but augmented with procedures outlined in the 1993 ("final") version of the method. This report relates only to the samples reported above, and may not be reproduced, except in full, without
written approval by EMSL. EMSL bears no responsibility for sample collection activities or analytical method limitations . Interpretation and use of test results are the responsibility of the client. All
samples received in acceptable condition unless otherwise noted. This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST or any agency of
the federal government. EMSL recommends gravimetric reduction for all non -friable organically bound materials prior to analysis. Estimation of uncertainty is available on request.
Samples analyzed by EMSL Analytical, Inc. Phoenix, AZ NVLAP Lab Code 200811-0, AZ0937, CO AL-19027
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