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Vista Tank Reconstruction Project
Proposed Mitigation Monitoring and Reporting Plan
This proposed Mitigation Monitoring and Reporting Plan (MMRP) has been prepared pursuant
to the CEQA Guidelines, which state:
In order to ensure that the mitigation measures and project revisions identified in
the EIR or negative declaration are implemented, the public agency [the Town of
Hillsborough] shall adopt a program for monitoring or reporting on the revisions
which it has required in the project and the measures it has imposed to mitigate
or avoid significant environmental effects. (§15097(a))
The public agency may choose whether its program will monitor mitigation,
report on mitigation, or both. “Reporting” generally consists of a written
compliance review that is presented to the decision making body or authorized
staff person. A report may be required at various stages during project
implementation or upon completion of the mitigation measure. “Monitoring” is
generally an ongoing or periodic process of project oversight. There is often no
clear distinction between monitoring and reporting and the program best suited
to ensuring compliance in any given instance will usually involve elements of
both. (§15097 (c))
Table 1, below, lists the potentially significant impacts and mitigation measures identified in the
Mitigated Negative Declaration. Table 1 also describes the timing of and responsibility for
implementing the mitigation measures related to the Vista Tank Reconstruction Project. The
mitigation measures listed here will be implemented by the Town of Hillsborough, or by its
appointee.
According to CEQA Guidelines Section 15126.4 (a)(2), “Mitigation measures must be fully
enforceable through permit conditions, agreements, or other legally-binding instruments. In the
case of the adoption of a plan, policy, regulation, or other public project, mitigation measures
can be incorporated into the plan, policy, regulation, or project design.” Therefore, the Town of
Hillsborough will consider whether to adopt the mitigation measures when it considers whether
to approve the project.
Environmental Protection Measures Incorporated into the Project
Section 2.5 of the Initial Study describes the environmental protection measures incorporated
into the project to reduce the project’s potential adverse environmental effects, including design
features and Best Management Practices (BMPs) related to air quality, cultural resources, storm
water, noise, traffic control, and tree protection. These design features and BMPs are part of the
project, not mitigation measures, and are therefore not subject to the monitoring requirements of
CEQA Guidelines Section 15097(a); however, the design features and BMPs incorporated into
the project are nonetheless listed in Table 2 below to provide a consolidated, complete
reference to all the measures that will be implemented to avoid or reduce the project’s potential
adverse environmental effects to less than significant levels (i.e., design features, BMPs, and
mitigation measures).
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Table 1: Impacts, Mitigation Measures, and Timing of and Responsibility for Implementing the Mitigation Measures
Impact

Implementation
Responsibility/Timing

Mitigation Measure

Monitoring
Responsibility

Verified
Implementation

BIOLOGY
Impact BIO-1: If construction
occurs during the bird nesting
season (February 1 to August
31), removal of trees or other
vegetation or construction in
close proximity to such
vegetation could impact
nesting birds. This impact can
be avoided if construction
activities are planned for the
non-nesting season
(September 1 to January 31).
Significance of Impact
Before Mitigation:
Potentially Significant
Significance of Impact
After Mitigation:
Less than Significant

Mitigation Measure BIO-1: If construction is
scheduled during the nesting season of migratory birds
(February 1 through August 31), vegetation in the
project area shall be surveyed by a qualified biologist
for nesting birds within the following buffers of the
construction site:
 500 feet for nesting raptors
 150 feet for nesting passerines
The surveys shall be conducted no more than 7 days
prior to the start of any construction activities. If an
active nest is found prior to construction or during
construction activities, the following measures shall be
implemented:

Implementation: The
Town of Hillsborough or
its Contractor
Timing: February 1
through August 31, no
more than 7 days in
advance of the start of
project construction.

 A qualified biologist, in consultation with CDFW,
shall determine the appropriate buffer size and
delineate the buffer using fencing, pin flags,
and/or yellow-caution tape. The buffer zone shall
be maintained around all active nest sites until the
young have fledged and are foraging
independently.

Monitoring: The
Surveys
biologist shall prepare a
written record of survey
Initials:_________
results and
implementation of any
avoidance and
Date:___________
minimization measures.
The biologist shall
monitor any active nests
to determine when
young have matured
sufficiently to have
fledged.

Avoidance /
Minimization
Measures

Copies of all
documentation shall be
kept on file at Town
Hall.

Date:___________

Initials:_________

 In the event that an active nest is found after the
completion of preconstruction surveys and after
construction begins, all construction activities
shall stop until a qualified biologist has evaluated
the nest and erected the appropriate buffer
around it.
Impact BIO-2: Tree removal
and/or demolition of the
existing buildings could result
in the removal or disturbance
of bat roost habitat and may
result in significant impacts to
bat populations if an occupied

Mitigation Measure BIO-2: A preconstruction survey
for maternity (March 1 to August 1) or colony bat roosts
(year-round) shall be conducted by a qualified biologist
within 7 days prior to activities that remove vegetation
or structures. If an occupied maternity or colony roost is
detected, CDFW shall be contacted about how to
proceed. Typically, a buffer exclusion zone would be
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Implementation: The
Town of Hillsborough or
its Contractor
Timing: Year-round, no
more than 7 days in

Monitoring: The
Surveys
biologist shall prepare a
written record of survey
Initials:_________
results and
implementation of any
avoidance and
Date:___________
minimization measures.
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Table 1: Impacts, Mitigation Measures, and Timing of and Responsibility for Implementing the Mitigation Measures
Impact
or perennial (but unoccupied)
maternity or colony roost is
disturbed or removed.
Significance of Impact
Before Mitigation:
Potentially Significant
Significance of Impact After
Mitigation:
Less than Significant

Mitigation Measure
established around each occupied roost until bat
activities have ceased. The size of the buffer would
take into account:

Implementation
Responsibility/Timing
advance of the start of
project construction.

 Proximity and noise level of project activities;
 Distance and amount of vegetation or screening
between the roost and construction activities;

Monitoring
Responsibility

Verified
Implementation

Copies of all
documentation shall be
kept on file at Town
Hall.

Avoidance /
Minimization
Measures
Initials:_________

 Species-specific needs, if known, such as
sensitivity to disturbance.
Due to restrictions of the California Health Department,
direct contact by workers with any bat is not allowed.
The qualified bat biologist shall be contacted
immediately if a bat roost is discovered during project
construction.

Date:___________

HAZARDS AND HAZARDOUS MATERIALS
Impact HAZ-1: Demolition,
removal, and transport of the
existing tanks coated with
lead-based paint and
excavation of approximately 40
cubic yards of soil containing
elevated levels of soluble lead
could result in airborne
emissions of lead and expose
of workers, residents, or the
environment to a hazardous
material.
Significance of Impact
Before Mitigation:
Potentially Significant
Significance of Impact After
Mitigation:
Less than Significant

Mitigation Measure HAZ-1: The Town and/or its
Contractor shall, prior to the start of construction
activities, develop and implement a waste management
and disposal plan to control and prevent releases of
lead paint and lead-laden during construction activities
that could pose a risk to human health and the
environment. At a minimum, the plan shall:




Specify that the existing tanks be dismantled
without removing the paint on the tanks.
During dismantling, handling, transporting the
tank to the disposal facility, the tank surface
should be stabilized by wrapping and securing
the tank pieces in plastic sheeting or coating
the outer tank surface with a stabilizer
compound to mitigate the potential for friable
paint to flake off during transport. The
management and disposal of the tank debris
will be conducted in accordance with the offsite facility receiving the dismantled tanks; or
The paint on the tank will be removed prior to
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Implementation: The
Town of Hillsborough or
its Contractor
Timing: Prior to and
during construction.

Monitoring: The
hazardous waste
management plan shall
be submitted to the
Town Public Works
Department for review
and approval prior to
start of construction.
The Town or its
Contractor shall submit
written documentation of
landfill acceptance of
hazardous waste and
implementation of
worker and residential
protective measures
taken during site
deconstruction.
Copies of all
documentation shall be

Plan Submittal
Initials:_________
Date:___________

Protective
Measures
Initials:_________
Date:___________
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Table 1: Impacts, Mitigation Measures, and Timing of and Responsibility for Implementing the Mitigation Measures
Impact

Mitigation Measure
dismantling the tank. If the paint is to be
removed from the tanks prior to tank removal,
TCLP leaching tests shall be performed to
determine if the paint is RCRA hazardous
waste.

1



Identify the receiving qualified landfill and
present proof of waste acceptance.



Specify proper soil management and handling
protocols that will be implemented to minimize
airborne dust and protect construction workers
and neighboring residents from exposure to
hazardous material emissions during tank
deconstruction and soil excavation/grading
activities



Identify protocols to protect workers from
exposure to chemicals above the applicable
federal and state Occupational Safety and
Health Administration’s (OSHA) Permissible
Exposure Limits (PELs), such as the use of
personal protective equipment requirements,
worker decontamination procedures, and air
monitoring strategies to ensure that workers
are adequately protected

Implementation
Responsibility/Timing

Monitoring
Responsibility

Verified
Implementation

kept on file at Town
Hall.

For all Biology mitigation measures, a “qualified” biologist/botanist shall have suitable training/expertise with the species and/or habitats addressed by the measure.
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Table 2: Environmental Protection Measures Incorporated Into the Project
Design Features

1) The site will be replanted with 10 Redwood trees, and various shrubs and vines that have been specifically identified as being ideal
for screening the site from adjacent residences and residential areas.
2) Proposed tank shall be earth tone color (e.g., green) to minimize visual contrast and blend in with the surrounding landscaping.
3) Existing 6-foot perimeter fencing will be replaced with 8-foot fencing fitted with green slats to increase screening of tank views from
adjoining properties

Air Quality BMPs

The Town and/or its contractor shall implement the following BAAQMD Basic Construction Mitigation Measures during project construction:
1) All exposed surfaces (e.g., parking areas, staging areas, soil piles, graded areas, and unpaved access roads) shall be watered two
times per day.
2) All haul trucks transporting soil, sand, or other loose material off-site shall be covered.
3) All visible mud or dirt track-out onto adjacent public roads shall be removed using wet power vacuum street sweepers at least once
per day. The use of dry power sweeping is prohibited.
4) All vehicle speeds on unpaved roads shall be limited to 15 mph.
5) All roadways, driveways, and sidewalks to be paved shall be completed as soon as possible. Building pads shall be laid as soon as
possible after grading unless seeding or soil binders are used.
6) Idling times shall be minimized either by shutting equipment off when not in use or reducing the maximum idling time to 5 minutes (as
required by the California airborne toxics control measure Title 13, Section 2485 of California Code of Regulations [CCR]). Clear
signage shall be provided for construction workers at all access points.
7) All construction equipment shall be maintained and properly tuned in accordance with manufacturer’s specification. All equipment
shall be checked by a certified visible emissions evaluator.
8) Post a publicly visible sign with the telephone number and person to contact at the Hillsborough Department of Public Works
regarding dust complaints. The Department of Public Works shall respond and take corrective action within 48 hours. The publicly
visible sign shall also include the contact phone number for the Bay Area Air Quality Management District to ensure compliance with
applicable regulations.

Cultural
Resources BMPs

The Town and/or its contractor shall implement the following best management practices during project construction to avoid potential
impacts on unanticipated and previously unknown cultural resources:
1) If evidence of an archaeological site or other suspected cultural resource, as defined by the CEQA Guidelines, Section 15064.5,
including darkened soil representing past human activity (“midden”), that could conceal material remains (e.g., worked stone, worked
bone, fired clay vessels, faunal bone, hearths, storage pits, or burials) is discovered during construction-related earth-moving
activities, all ground-disturbing activity within 100 ft of the resources shall be halted and the Town shall be notified. The Town shall
then hire a qualified archaeologist to conduct a field investigation, consult with the archeologist to assess the significance of the find,
and reduce impacts to any significant resource to a less-than-significant level through data recovery or other methods determined
adequate by a qualified archaeologist and that are consistent with the Secretary of the Interior's Standards for Archaeological
Documentation. Any identified cultural resources shall be recorded on the appropriate DPR 523 (A-J) form and filed with the NWIC.
2) Should a unique paleontological resource or site or unique geological feature be identified at the project site during any phase of
construction, the Town shall cease all construction activities at the site of the discovery, retain a qualified paleontologist to provide an
evaluation of the find and recommend measures to avoid or reduce impacts to a less-than-significant level. Work may proceed on
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Table 2: Environmental Protection Measures Incorporated Into the Project
other parts of the project site while mitigation for paleontological resources or geologic features is carried out. The Town shall be
responsible for implementing any additional prescribed mitigation measures prescribed by the paleontologist and approved by the
Town.
3) If human remains are discovered during any phase of construction, all ground-disturbing activity within 100 feet of the resource shall
be halted and the Town and the County Coroner shall be notified immediately, according to Section 5097.98 of the State Public
Resources Code and Section 7050.5 of the State Health and Safety Code. If the remains are determined by the County coroner to
be Native American, the NAHC shall be notified within 24 hours, and the guidelines of the NAHC shall be adhered to in the treatment
and disposition of the remains. The Town shall also retain a professional archaeologist with Native American burial experience to
conduct a field investigation of the project site, and consult with the Most Likely Descendant, if any, identified by the NAHC. As
necessary, the archaeologist may provide professional assistance to the Most Likely Descendant, including the excavation and
removal of the human remains. The Town shall be responsible for implementing measures, taking account of the provisions of State
law, as set forth in CEQA Guidelines, Section 15064.5(e), and Public Resources Code, Section 5097.98 before the resumption of
ground-disturbing activities within 100 feet of where the remains were discovered.
Storm Water and
Drainage Control
BMPs

Due to the limited area of disturbance (less than 0.4 acres), the proposed project is not subject to the State Water Resources Control Board’s
Construction General Permit and does not require the preparation of a formal Storm Water Pollution Prevention Plan; however, the proposed
project is subject to the Town’s Municipal General Permit, and would be required to implement standard management practices for the
control and prevention of storm water pollution ), including practices relates to Waste Management (trash bins and cleanliness of the site),
Equipment Management and Storage (verifying that equipment and fuel is properly stored and contained), Concrete/Asphalt/ Paint
application and clean-up, and Earthwork (erosion and sediment control). To reduce the potential for site erosion and off-site sedimentation,
the Town and/or its contractor shall, to the maximum extent feasible:
1) Scheduling grading and excavation work during forecasted dry weather and stabilize all disturbed areas as soon as feasible, but at a
minimum prior to any forecast rain event.
2) Protect storm drain inlets with fabric and gravel bags and cover or surrounding stockpiles of soil with fiber rolls to prevent soil from
migrating offsite.

Noise Control
BMPs
(Construction)

The Town shall incorporate the following construction noise best management practices into the project:
1) All work shall be subject to the noise threshold and time limitations of the Hillsborough Municipal Code and shall be performed within
the approved working hours between 8 a.m. and 5 p.m. Signs shall be posted at the entrance to the site and at construction
equipment staging areas informing all workers and construction contractors of Hillsborough Municipal Code requirements. The sign
shall also provide a contact name and phone number for the job site and the Hillsborough Department of Public Works.
2) Adjacent residences shall be given at least five days advanced written notice of construction activity scheduling and hours of
construction.
3) Stationary equipment such as compressors, generators, and welder machines shall be located as far away from surrounding
residential land uses as possible.
4) Impact tools such as jack hammers shall be hydraulically or electrically powered wherever possible to avoided noise associated with
compressed air exhaust from pneumatically powered tools. When use of pneumatic tools is unavoidable, an exhaust muffler shall be
used on the compressed air exhaust.
5) No radios or other amplified sound devices shall be audible beyond the property line of the construction site.
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Table 2: Environmental Protection Measures Incorporated Into the Project
6) Prior to the start of any construction activity, the District shall require the construction contractor to prepare a Construction Noise
Complaint Plan that details how the contractor will respond to construction noise complaints, keep the District apprised of the
complaints, and document the resolution of those complaints.
Traffic Control
BMPs
(Construction)

The Town and/or its contractor shall, prior to the start of construction activities, prepare and implement a construction traffic control plan that
shall:
1) Prohibits on-street equipment staging and identifies on- and/or off-site construction staging areas with sufficient capacity to store
equipment and materials, including soil stockpiles.
2) Identifies the final construction truck haul route for project soil import and export activities, potential conflicts from the use of this
route, such as turning radii, noise and dust issues, or pedestrian conflicts, and means to reduce potential conflicts, such as flagmen
or limiting deliveries and hauling activity times.
3) Prohibits on-street construction worker parking and identifies on- and/or off-site parking areas with sufficient capacity for the number
of construction workers involved in the project.

Tree Protection
BMPs

The Town shall incorporate the following tree protection measures into the project:
1) Project Arborist: The Town of Hillsborough or its contractor shall retain an ASCA registered consulting arborist to act as the “project
arborist” or “PA” to perform site inspections before and during site work at the Vista Water Tank site. A PA generally assists
contractors in understanding how to implement tree protection and maintenance BMPs, and performs an initial signoff of the
protection and maintenance prior to commencement of a site plan project. Some projects require monthly inspections and letter
reports concerning the state of trees and tree protection at a development site. A PA can also perform soil moisture probe testing to
determine if supplemental tree irrigation is being correctly performed, or requires adjustment in terms of volume of water application.
2) Trunk Buffers: Install trunk buffer around trees that will remain on-site prior to commencement of water tank demolition:
 Wrap the lower trunk of the trees with at least 5-10 layers of orange plastic snow fencing so that a buffer of plastic 2-inches thick
is created over the trunk between grade and 20, 35, and 18 feet above grade respectively (i.e. up to the lowest scaffold limbs).
 Stand 2X4 boards vertically, side by side, to create a solid wall of wood along the south side (i.e. the project side) of each tree. A
second person must hold this wood in place so that step iii can be performed.
 While one person holds the wood, a second person continues wrapping orange plastic snow fencing over the boards to secure the
buffer in place. Alternatively, wrap the wood pieces with duct tape to secure them to the orange plastic wrapped trunk.
 Note: Do not wrap wire or ropes around the bare trunk bark.
3) Wood Chips: Before demolition of the existing water tank occurs, install an even layer 5 inches thick of coarse wood chips (not bark
chips or shredded redwood bark) from a tree care company chipper truck, to the area between trunks of trees being retained in the
tree protection zone (TPZ) and the TPZ fence line. Important Note: Pull chips out at least 12-24 inches away from tree trunk edges to
avoid moisture buildup against the bark. This mulch layer should cover the entire soil surface of the area inside the fenced off TPZ. It
is always better to use aged chips available from an old “cool” pile or from a building supply house but fresh chips will also work.
4) Supplemental Irrigation: Initiate supplemental irrigation around protected trees prior to commencement of any demolition or other site
work. Frequency: once weekly. Volume: +/-200-300 gallons per week for trees #2, 3, 4 (Volume can be adjusted up or down by the
Project Arborist according to Lincoln soil moisture probe readings). Application Method: Soaker hose, agrifim emitter line, netafim
emitter line, tow behind tank sprayer, water tank truck sprayer, etc.
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Table 2: Environmental Protection Measures Incorporated Into the Project
5) Fertilization: Retain a qualified tree care company to apply a slow-release tree fertilizer with a high percentage of water insoluble
nitrogen (WIN) via soil injection to the areas under the canopy driplines of trees #2, 3, and #4 (i.e. within the TPZ area shown on the
map scan in this report) at standard arboricultural rates as per the most recent version of ANSI-A300 fertilization standard and the
ISA “Best Management Practices – Tree and Shrub Fertilization” booklet.
6) Tree Protection Fencing: Chain link fencing must be erected at various distances from trunk edges of protected trees. The areas
between the tree trunk edges and these fence perimeters shall be known as the critical root zones or tree protection zones (“CRZ” or
“TPZ”). Fencing shall be closed into a full perimeter with a single 12-18 inch wide “door” remaining open to allow for arborist access.
Fencing material used for all protective fences as per above must be steel chain-link, at least six-feet in height, mounted on two-inch
diameter galvanized iron posts 8-feet in length, driven a minimum of 24-inches into the ground. Posts must be mounted six-feet
apart. This fence must be erected prior to any heavy machinery traffic or construction material arrival on site. The protective fencing
must not be temporarily moved during construction. No materials, excavated soil, liquids, or substances are to be placed or dumped,
even temporarily, inside the TPZ/CRZ. The TPZ fencing should have one sign affixed at eye level for every 15-linear feet of fencing,
minimum 8X11 size each, plastic laminated or otherwise waterproofed, stating: “TREE PROTECTION FENCE - DO NOT ALTER OR
REMOVE. CALL PROJECT ARBORIST 48-HRS IN ADVANCE (PHONE NUMBER)”.
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1.0 Summary
a) Four coast redwood specimens at the Vista Water Tank site were originally proposed
to be preserved.
b) The author recommends removal of tree #1 (the smallest of the four specimens) due
to poor structure and health, though the tree’s value as a screening element may
outweigh these issues.
c) The remaining three large redwood specimens (trees #2, 3, 4) can be protected and
retained through implementation of the protection and maintenance
recommendations noted in this report. In addition to these trees, there are three
dollar gum specimens that might be retained as screening elements in the area
between the entrance driveway and tree #1.
d) The proposed new 600,000 gallon water tank is suggested to be moved farther away
than currently shown on the 6/25/07 map in order to clear the tree protection zone
fencing area as shown on the author’s marked-up map in this report.
e) Staging areas, construction corridors, landscape irrigation lines, plantings, and
grading and excavation activity will also need to clear the author’s proposed tree
protection zone area as shown on the map scan in this report.

2.0 Assignment
I was requested by CSG Consultants Inc., contract engineers to the Town of
Hillsborough, to assess four (4) coast redwood specimens located along the perimeter of
the Vista Water Tank site in Hillsborough, California which is proposed to be renovated
by removing existing tanks and replacing them with a single 600,000 gallon tank. The
new tank will measure approximately 68 feet in diameter.
The author was requested to prepare a written report detailing the existing health and
structural condition of the four subject trees and include detailed tree protection and
maintenance recommendations which would assist CSG in determining the final
configuration of any excavation, construction, and landscaping work at the Vista Water
Tank site.
The author’s goal was to identify arboriculture best management practices that, if
implemented, would best allow for retention of most or all of the subject trees in their
current health and structural condition.
The author visited the site on 8/13/07, tagging and assessing the four subject trees for
health and structure, and documented existing conditions. Each tree is affixed with a
racetrack shaped, aluminum tag at eye level. Tags are numbered “1” through “4” and
correspond with the tree data and tree map.
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Data included in this report are: diameter at breast height to 1/10”, height estimated using
a tangent height gauge, total canopy spread, health rating, structure rating, overall
condition rating, and notes on various tree and development issues.
Distance from existing water tank edge to the edge of each subject tree’s root flare was
measured in the assumption that this was the limit of actual woody root elongation in the
southwestward direction. The area of existing rooting south of the four subject trees can
therefore be considered the “tree protection zone” or “TPZ”.
A tree map showing approximate canopy dripline dimensions and suggested tree
protection fence routing is included in section 9.0. The author marked up the map to
include a scale bar for horizontal distance referencing, and a north arrow which was
drawn to approximate true north.
The author archived digital photographs which are provided below in section 10.0 for
reference.
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3.0 Observations Analysis and Discussion
a) Basic Tree Data / Coast Redwoods (Sequoia sempervirens) #1 through #4:

1

11.0

Sequoia
sempervirens

Coast
redwood

28/9

35/25

30%
Poor

Max. elongation
of woody roots
southward

Overall Condition
Rating (0-100%)

Common
Name

Health / Structure
(0-100% each)

Genus /
Species

Height / Spread
(ft.)

Diameter inches
at 4.5-ft A.G.

Tree Number

=See tree map in section 9.0 for tree locations=

10.5’

Notes

Moderate live twig density and extension on the
remaining scaffold limbs with drought stress
expressed as needle dieback. Tree suppressed in
shade of surrounding larger specimens. Epicormic
shoots arising from subgrade lignotuber around
base of trunk, often indicating stress. Terminal
shoot at top of tree appears to have been
intentionally removed, lowering the structural rating
and health rating considerably (see photos).
Tree is probably not be worth retaining due to its
small size, overall condition rating, and lack of a
terminal shoot, unless its screening effect is
desirable for the project.
Tree previously limbed up on the south side to 40-ft
AG. Regrowth has occurred down to+/- 20-ft AG.
Tree will require a trunk buffer between grade and
20-ft AG.

2

23.1

Sequoia
sempervirens

Coast
redwood

85/15

65/55

60%
Fair

6.7’

Drought stress is being expressed as a decrease in
live twig density and extension in the uppermost
area of the canopy. Heavy irrigation will greatly
benefit this tree.
Note there is minimal scaffold limb extension to the
north toward the neighbor’s property.
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Overall Condition
Rating (0-100%)

Common
Name

Health / Structure
(0-100% each)

Genus /
Species

Height / Spread
(ft.)

Diameter inches
at 4.5-ft A.G.

Tree Number

ASCA Registered Consulting Arborist #401

Notes

Tree was previously limbed up on south side to 35-ft
AG, with no regrowth below that level.
Will require a trunk buffer between grade and 35-ft
AG.
3

35.0

Sequoia
sempervirens

Coast
redwood

90/25

75/65

70%
Good

6.0’

Remaining scaffold limbs on north, east, and west
sides exhibit good live twig density and extension.
Drought stress is being expressed as a decrease in
live twig density and extension in the uppermost
portion of the canopy. Heavy irrigation will greatly
benefit this tree.
Canopy is lopsided toward north due to canopy
previously having been limbed up to 45-ft AG on the
south side. Regrowth on the south side is apparent
down to an elevation of about 18-ft AG.

4

24.9

Sequoia
sempervirens

Coast
redwood

90/20

75/60

67%
Fair

Good live twig density and extension on scaffold
limbs extending out to north over neighbor’s
property.
7.5’
Tree will require a trunk buffer between grade and
18-ft AG.
Tree #4 root crown is located on a sloping surface
while trees #1, 2, and #3 are located on basically
flat surfaces. Although I did not perform a root
crown excavation of tree #4, it appears the tree has
good buttress root formation with no visible
symptoms of decay.

b) Tree Hazard Evaluation:
Slenderness Ratios: Slenderness ratio is the ratio of height (ft.) to diameter (ft.). Low
numbers of 20-30 indicate low wind loading, while higher ratio numbers above 50 indicate
potential for high wind loading and higher risk of tree failure.
The tree large subject trees #2, 3, and #4 have slenderness ratios of 44, 31, and 43
respectively. These numbers indicate fairly low wind loading potential, considering that
the trees exhibit very narrow canopies (see load center and live crown ratio below).
Load Center & Live Crown Ratio: The subject trees have been significantly limbed up
on the south sides facing the existing water tank. This has created a higher ‘load center’
where remaining limbs are located higher up on the tree. This type of canopy has greater
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wind loading potential. However, given that the canopies are quite narrow, this is less of a
concern than it would be with trees exhibiting large, wide, dense canopies.
Live Crown Ratio is the ratio of the remaining live canopy from top to bottom in relation to
the total height of the mainstem (trunk). Low live crown ratio trees have higher wind
loading potential because there is no damping effect of the many branches that normally
grow throughout a tree’s elevation, and would necessarily have a higher elevation load
center because they lack lower branches. The subject trees have low live crown ratios,
again due to past pruning where lower limbs were removed on the south side of the
mainstems.
Root Plate Radius:
The extent of tree root systems depends on many factors, including species, age,
growing conditions, etc. Therefore, one cannot select an arbitrary distance between a
tree and an excavation face as delineating a “safe” or “unsafe” area for construction
activity to occur. Since it is not feasible to excavate the root systems of potentially
affected trees to measure the extent of the root systems, the author estimated the
minimum radius of root plate (as measured from the trunk edge) required for the
structural stability of each tree. This radius is termed the “minimum root plate radius” and
is considered a rough minimum threshold for tree structural stability.
The minimum root plate radius was estimated for each tree using two different protocols:
Mattheck and Hayes. The author calculated the Mattheck values using a chart in The
Body Language of Trees. The minimum root plate radius values in that work are based
on studies involving 360-degree circumferential root severing (i.e. tree root plate
upheaval). Therefore, the values for the vista tank subject trees can be considered very
conservative, since project trenching (i.e., root severing) would affect only the roots on
the southwest and south sides of the trees and would thus be less damaging than full
circumferential root severing around the trees.
The author modified Hayes’ tree stability evaluation protocols noted in Evaluating Tree
nd
Defects 2 Edition. The minimum root plate radius for structural stability is estimated at
(3 x tree diameter at breast height). Again, this is a conservative value for project trees,
since project trenching would affect roots on only one side of a tree instead of 1/3 of the
major buttress roots within (3 X trunk diameter) distance from the trunk as per Hayes.
The following are minimum root plate radii for trees #2, 3, and #4 (assuming tree #1 will
be removed due to poor overall condition, etc.) per Mattheck and Hayes. Note that the
Mattheck values were modified to be radial distances from edge of trunk rather than
center of trunk:
Tree #

Mattheck

Hayes

2
3
4

7.66’
10.2’
8.33’

5.75’
8.75’
6.22’

Available root zone
south of trunks:
6.7’
6.0’
7.5’
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From looking at the available radial root zone south of the trunks of trees #2, 3, and #4, it
appears we basically have enough root zone if we can protect the area between the
trunks and the existing water tank edge at the distances noted above (i.e. 6 – 7.5 feet out
from trunk edges).
There is quite a large area of root zone available for preservation south of tree #4 (see
tree map), and north of the trunks where the root systems are assumed to extend far out
into the neighbor’s property. These distances are much larger than the minimum root
plate radii required under either Hayes or Mattheck.
c) Root Zone Preservation for Tree Health:
Root zone protection to preserve tree health, in terms of radial distance out from trunk
edge, usually requires much larger horizontal distances than the Mattheck or Hayes root
plate radius protocols which consider only structural stability of the root plate.
Per Trees and Development (Matheny), the larger three subject redwood trees #2, 3, and
#4 will require about 0.50-ft to 0.75-ft of radial root zone protection out from trunk per
single inch of trunk diameter.
This equates to tree protection fence erection distances of approximately 11 to 17 feet for
tree #2, 17 to 26 feet for tree #3, and 12-26 feet for tree #4.
The roots of the three trees cannot, of course, penetrate past the existing edge of water
tank (assumed to be sitting on a concrete footing below grade elevation). Therefore, a
large portion of the woody root system elongation of these trees is assumed to be angled
laterally in the north, east, and west directions. Tree #4 at the end of the grove is our
biggest concern, since roots extending from the trunk of tree #4 are most vulnerable to
excavation for new water tank placement.
The author has drawn a suggested location for chain link tree protection fencing at
approximately 25-feet out from the trunk of tree #4, which would conform to the best
management practice for root zone preservation under Matheny guidelines. This does
conflict with the initially proposed location for the new water tank per drawing by CSG
dated 6/25/07.
d) Landscaping / Staging / Roads:
For the purposes of this report, the author assumed that the tree protection fence route
as marked onto the 6/25/07 schematic drawing of the existing and proposed water tank
would be feasible. However, no landscape plans were reviewed at the time of writing.
The horizontal distance for construction corridor and/or haul road(s), etc. related to the
proposed water tank demolition and subsequent replacement have not been verified at
the time of writing. It is assumed that project demolition, construction, and any related
8 of 21
Site Address: Vista Water Tank, Hillsborough, CA
Walter Levison © All Rights Reserved

Version: 8/15/07

Registered Member, American Society of Consulting Arborists and Member of the International Society of Arboriculture
Phone/Fax (650) 697-0990

Vista Tank Reconstruction Project MND/IS - Appendix C. Arborist Report

ASCA Registered Consulting Arborist #401

Page C-9

ISA Certified Arborist #WC-3172

staging would be able to work around a tree protection fence erected as shown on the
tree map scan.
e) Other Site Trees:
There are three (3) Eucalyptus polyanthemos (dollar gum) specimens just west of tree #1
which should be retained if possible. This species performs very well in the Bay Area,
and is tolerant of many adverse conditions such as wind, salt air, drought, etc. The tree
provides good evergreen screening. Dollar gum is a clean tree with little maintenance
required other than arboriculturally correct crown cleaning pruning which is
recommended for these three specimens.

4.0 Tree Protection & Maintenance Recommendations
The following items are arboriculture best management practices based on the visual
analysis of the four (4) subject redwood specimens in relation to the proposed water tank
project:
1. TREE REMOVAL: It is suggested that tree #1 be removed, unless its current benefit
as a screening element is considered significant.
2. TREE RETENTION: It is suggested that trees #2, 3, and #4 be retained. It is also
suggested that the three dollar gum specimens between the entrance road and tree
#1 also be retained as screening elements.
3. PRUNING: It is suggested that no further pruning be performed on any of the
redwood specimens being retained.
Crown cleaning of the dollar gums per ANSI A300 standards is recommended if any
of these trees are to be retained. All future pruning must be performed by or under
direct supervision of an ISA Certified Arborist.
4. PROJECT ARBORIST: It is suggested that the Town of Hillsborough or CSG
Consultants retain an ASCA registered consulting arborist to act as the “project
arborist” or “PA” to perform site inspections before and during site work at the Vista
Water Tank site.
A PA generally assists contractors in understanding how to implement tree protection
and maintenance BMPs, and performs an initial signoff of the protection and
maintenance prior to commencement of a site plan project. Some projects require
monthly inspections and letter reports concerning the state of trees and tree
protection at a development site. A PA can also perform soil moisture probe testing to
determine if supplemental tree irrigation is being correctly performed, or requires
adjustment in terms of volume of water application.
5. TRUNK BUFFERS: Install trunk buffer around trees #2, 3, and #4 prior to
commencement of water tank demolition:
9 of 21
Site Address: Vista Water Tank, Hillsborough, CA
Version: 8/15/07
Walter Levison © All Rights Reserved
Registered Member, American Society of Consulting Arborists and Member of the International Society of Arboriculture
Phone/Fax (650) 697-0990

Vista Tank Reconstruction Project MND/IS - Appendix C. Arborist Report

ASCA Registered Consulting Arborist #401

Page C-10

ISA Certified Arborist #WC-3172

i. Wrap the lower trunk of trees #2, 3, and #4 with at least 5-10 layers of
orange plastic snow fencing so that a buffer of plastic 2-inches thick is
created over the trunk between grade and 20, 35, and 18 feet above grade
respectively (i.e. up to the lowest scaffold limbs).
ii. Stand 2X4 boards vertically, side by side, to create a solid wall of wood
along the south side (i.e. the project side) of each tree. A second person
must hold this wood in place so that step iii can be performed.
iii. While one person holds the wood, a second person continues wrapping
orange plastic snow fencing over the boards to secure the buffer in place.
Alternatively, wrap the wood pieces with duct tape to secure them to the
orange plastic wrapped trunk.
iv. Note: Do not wrap wire or ropes around the bare trunk bark.
6. WOOD CHIPS: Before demolition of the existing water tank occurs, install an even
layer 5 inches thick of coarse wood chips (not bark chips or shredded redwood bark)
from a tree care company chipper truck, to the area between trunks of trees being
retained in the TPZ and the TPZ fence line.
Important Note: Pull chips out at least 12-24 inches away from tree trunk edges to
avoid moisture buildup against the bark. This mulch layer should cover the entire soil
surface of the area inside the fenced off TPZ.
It is always better to use aged chips available from an old “cool” pile or from a
building supply house such as PBS or Lyngso, but fresh chips will also work.
7. SUPPLEMENTAL IRRIGATION: Initiate supplemental irrigation around redwoods
#2, 3, and #4 prior to commencement of any demolition or other site work.
Frequency: once weekly. Volume: +/-200-300 gallons per week for trees #2, 3, 4
(Volume can be adjusted up or down by the PA according to Lincoln soil moisture
probe readings). Application Method: Soaker hose, agrifim emitter line, netafim
emitter line, tow behind tank sprayer, water tank truck sprayer, etc.
8. FERTILIZATION: Retain a qualified tree care company to apply a slow-release tree
fertilizer with a high percentage of water insoluble nitrogen (WIN) via soil injection to
the areas under the canopy driplines of trees #2, 3, and #4 (i.e. within the TPZ area
shown on the map scan in this report) at standard arboricultural rates as per the most
recent version of ANSI-A300 fertilization standard and the ISA “Best Management
Practices – Tree and Shrub Fertilization” booklet.
Do not perform this work prior to heavy irrigation of the trees for at least two weeks
time.
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Example fertilizer materials: Doggett injectafeed slow release tree fertilizer 32-7-7,
and Greenbelt 22-14-14, both offered by local tree care companies as part of their
soil injection fertilization programs.
9. TREE PROTECTION FENCING:
Chain link fencing must be erected at various distances from trunk edges of trees #2,
3, and #4 as shown on the map scan in this report. The areas between the tree trunk
edges and these fence perimeters shall be known as the critical root zones or tree
protection zones (“CRZ” or “TPZ”).
Fencing shall be closed into a full perimeter with a single 12-18 inch wide “door”
remaining open to allow for arborist access.
Fencing locations can be modified from those shown on the map scan in this report if
redwood #1 and/or the dollar gum specimens are to be removed.
Note that the fence extends out approximately 25 horizontal feet out from the tree #4
trunk edge on the south side of that specimen.
Fencing material used for all protective fences as per above must be steel chain-link,
at least six-feet in height, mounted on two-inch diameter galvanized iron posts 8-feet
in length, driven a minimum of 24-inches into the ground. Posts must be mounted
six-feet apart. This fence must be erected prior to any heavy machinery traffic or
construction material arrival on site.
The protective fencing must not be temporarily moved during construction. No
materials, excavated soil, liquids, or substances are to be placed or dumped, even
temporarily, inside the TPZ/CRZ.
The TPZ fencing should have one sign affixed at eye level for every 15-linear feet of
fencing, minimum 8X11 size each, plastic laminated or otherwise waterproofed,
stating :
TREE PROTECTION FENCE
DO NOT ALTER OR REMOVE
CALL PROJECT ARBORIST 48-HRS ADVANCE
(PHONE NUMBER)
10. DESIGN ISSUES:
I.

Proposed Tank: Relocate the proposed 600,000 gallon water tank such that it
can be constructed without disturbing the TPZ fence line. Design should take
into account horizontal space required for haul routes, construction corridors,
excavation, fill, compaction, landscape plantings, landscape irrigation lines,
utility pipe trenching, etc. required for the site plan project, all of which should
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occur outside (i.e. south of) the author’s suggested TPZ fence line (see map
scan, this report).
II.

Landscaping: After the tree protection fence is removed, do not add landscape
‘topsoil’ or amendments to the TPZ area except for wood chips. Do not install
plantings or trench irrigation lines into the TPZ area.

III.

Permanent Irrigation: Redwoods #2, 3, 4 should receive permanent irrigation in
the form of over-grade emitter lines or bubblers on poly tubing lain over the
existing soil grade (not trenched in). Standard recommendation for coast
redwoods is +/- 20 gallons of irrigation per month per single inch of trunk
diameter at breast height. This equates to about 1700 gallons per month for the
three trees, though the root systems are probably commingled and require
much less than this amount. Even half this amount would be very beneficial,
since the trees are not currently irrigated at the time of writing.

IV.

Root Barrier: It may or may not be beneficial to install a root barrier such as
herbicide impregnated Biobarrier ™ along the proposed edge of
excavation/compaction/water tank construction. This can help prevent future
root damage to infrastructure.

V.

Exposed Roots: It may be beneficial to retain a consulting arborist (PA) to
examine the woody roots exposed along the existing water tank foundation
footing (assumed to be demolished), as these roots may be deflected or
otherwise deformed along the footing just north of where demolition will occur.
The author’s proposed TPZ chain link fence is located above this area, but will
not protect the subsoil below grade where rooting may be quite dense. Roots
below the TPZ fence may be subject to extreme conditions during demolition
such as desiccation and scarring which can negatively affect trees #2, 3, 4.
Root protection measures (if applicable) will have to be determined after site
examination by an arborist during or just after completion of water tank footing
demolition below the TPZ fence.
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5.0 Consultant’s Qualifications


ASCA Registered Consulting Arborist #401



Millbrae Community Preservation Commission (Tree Board)
2001-2006



ASCA Arboriculture Consulting Academy graduate, class of 2000



ISA Certified Arborist #WC-3172



B.A. Environmental Studies/Soil and Water Resources
UC Santa Cruz, Santa Cruz, California 1990



Peace Corps Soil and Water Conservation Extension Agent
Chiangmai Province, Thailand 1991-1993



Associate Consulting Arborist
Barrie D. Coate and Associates
4/99-8/99



Contract City Arborist to the City of Belmont
5/99-present
Continued education through attendance of arboriculture lectures and forums
sponsored by The American Society of Consulting Arborists, The International
Society of Arboriculture (Western Chapter), and various governmental and nongovernmental entities.

(My full curriculum vitae is available upon request)
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6.0 Bay Area Vendors
Tree Moving Services:
Joe Ornaz Trees of California
-trees moved by hand only

P.O. Box 13189
Coyote, CA 95013
8501 Calaveras Road
Sunol, CA 94586

Mr. John Service @ Valley Crest

Tree Movers of Mountain View
-can transplant, acquire, ship, and install trees
-trees moved by mechanical spade only. -trees must normally be <12”DBH
Valley Crest (see below for contact info)

(408) 264-3663
(925) 862-2485
(650) 968-6117

Sources of Replacement Trees:
Hecker Pass Specimen Trees
Mr. Bill Miller

Hecker Pass Road
Gilroy, CA 95020
2099 Hillside Blvd.
Colma, CA 94014
8501 Calaveras Road
Sunol, CA 94586
2332 San Pablo Ave.
Berkeley, CA 94702

Pacific Nurseries-wholesale only
Valley Crest Tree Company
East Bay Nursery
Boething Treeland Farms (Wholesale to the Trade
Only. Huge selection of common and hard to find tree
species)

2923 Alpine Road
Portola Valley, CA 94028

Tree Movers of Mtn View

(408) 842-2121
(650) 755-2330
(925) 862-2485
(510) 845-6490
(650) 851-4770
(650) 968-6117

Air Spade Contractors Who Perform Tree-Friendly Air Excavation
Michael Young, Urban Tree Management
Bill Patchett, Treescapes (Burlingame)
Matthew Kidd
Ian Geddes Tree Care (see below)
Advanced Tree Care (see below)

(650) 321-0202
(650) 574-5354
(650) 298-8937

Tree Maintenance
Advanced Tree Care- Rob Weatherill
Area Custom-- Ron Walker
Bill Plateman
Bob Yamane-- Noonan's Tree Care
BiotaTech—Brendan Nelson
Chris Hall-- West Coast Tree Care
Dan Hoskins
Doug Anderson
Gil Mitchell
Henry Ardalan “City Arborist”
Ian Geddes Tree Care
James Scott
Kevin Raftery
Lane Kilpatrick
Mark O’brien – no brush hauling
McCarthy Tree Specialties
Michael Young- Urban Tree Management
Nature First - Jeremy Nama & Mimi Scoppettone

Redwood City
South Bay
South Bay
South Bay
Woodside
Saratoga
Los Gatos
Palo Alto
Menlo Park
Menlo Park
Santa Clara
South Bay
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Randy Harris—Artistry in Trees
John Stepp

Mill Valley (Marin County)
Mountain View

(415) 388-2931
(650) 940-1452

Treescapes, Inc.
Torrey Young & David Nelson

East Bay

510.638.0781

(The above sources have been known to provide high-quality arboriculture services in the past. They are not guaranteed or
endorsed by the author.)

7.0 Assumptions and Limiting Conditions
Any legal description provided to the consultant/appraiser is assumed to be correct. Any titles and ownership to any
property are assumed to be good and marketable. No responsibility is assumed for matters legal in character. Any and all
property is appraised and evaluated as through free and clean, under responsible ownership and competent
management.
It is assumed that any property is not in violation of any applicable codes, ordinance, statutes, or other government
regulations.
Care has been taken to obtain all information from reliable sources. All data has been verified insofar as possible;
however, the consultant/appraiser can neither guarantee nor be responsible for the accuracy of information provided by
others.
The consultant/appraiser shall not be required to give testimony or to attend court by reason of this report unless
subsequent contractual arrangements are made, including payment of an additional fee for such services as described in
the fee schedule and contract of engagement.
Unless required by law otherwise, the possession of this report or a copy thereof does not imply right of publication or use
for any other purpose by any other than the person to whom it is addressed, without the prior expressed written or verbal
consent of the consultant/appraiser.
Unless required by law otherwise, neither all nor any part of the contents of this report, nor copy thereof, shall be
conveyed by anyone, including the client, to the public through advertising, public relations, news, sales, or other media,
without the prior expressed conclusions, identity of the consultant/appraiser, or any reference to any professional society
or institute or to any initiated designation conferred upon the consultant/appraiser as stated in his qualifications.
This report and any values expressed herein represent the opinion of the consultant/appraiser, and the
consultant’s/appraiser’s fee is in no way contingent upon the reporting of a specified value, a stipulated result, the
occurrence of a subsequent event, nor upon any finding to be reported.
Sketches, drawings, and photographs in this report, being intended for visual aids, are not necessarily to scale and should
not be construed as engineering or architectural reports or surveys unless expressed otherwise. The reproduction of any
information generated by engineers, architects, or other consultants on any sketches, drawings, or photographs is for the
express purpose of coordination and ease of reference only. Inclusion of said information on any drawings or other
documents does not constitute a representation by Walter Levison to the sufficiency or accuracy of said information.
Unless expressed otherwise:
a.
information contained in this report covers only those items that were examined and reflects the conditions of
those items at the time of inspection; and
b.
the inspection is limited to visual examination of accessible items without dissection, excavation, probing, or
coring. There is no warranty or guarantee, expressed or implied, that problems or deficiencies of the plants or
property in question may not arise in the future.
Loss or alteration of any part of this report invalidates the entire report.

Arborist Disclosure Statement:
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Arborists are tree specialists who use their education, knowledge, training, and experience to examine trees, recommend
measures to enhance the beauty and health of trees, and attempt to reduce the risk of living near trees. Clients may
choose to accept or disregard the recommendations of the arborist, or to seek additional advice.
Arborists cannot detect every condition that could possibly lead to the structural failure of a tree. Tree are living organisms
that fail in ways we do not fully understand. Conditions are often hidden within trees and below ground. Arborist cannot
guarantee that a tree will be healthy or safe under all circumstances, or for a specified period of time. Likewise, remedial
treatments, like any medicine, cannot be guaranteed.
Treatment, pruning, and removal of trees may involve considerations beyond the scope of the arborist’s services such as
property boundaries, property ownership, site lines, disputes between neighbors, and other issues. Arborists cannot take
such considerations into account unless complete and accurate information is disclosed to the arborist. An arborist should
then be expected to reasonably rely upon the completeness and accuracy of the information provided.
Trees can be managed, but they cannot be controlled. To live near trees is to accept some degree of risk. The only way to
eliminate all risk associated with trees is to eliminate the trees.

8.0 Certification
I hereby certify that all the statements of fact in this report are true, complete, and correct to the best of my knowledge and
belief, and are made in good faith.
Signature of Consultant

8/15/07
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9.0 Tree Map
Solid lines
Dashed lines

= Tree canopy driplines
= Suggested route of chain link tree protection zone (TPZ)

Note: The tree protection zone fence line can be moved closer to redwood #1 if any of the
dollar gums and/or redwood #1 is/are to be removed.
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10.0 Photographs

Close-up view of tree #1 where the terminal
shoot appears to have been intentionally
removed. This tree is recommended to be
removed.

Left to right: Trees #2 and #3. Note how
regrowth has occurred on the south side of tree
#2 where scaffold limbs were previously
removed, while on tree #3, the bare trunk
remains. Whether tree #3 was repruned is not
known at the time of writing.
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View of the south side of tree #4.
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Foreground (left to right): Trees #2, #3, and #4.
Note how tree #4 is rooted into the sloping
hillside, while the other specimens are rooted in
basically level soil.
Woody root extension southward is assumed to
reach the edge of the existing water tank
(underneath the existing concrete swale).
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Center of photo: Tree #1. The specimen
appears stunted when compared to
surrounding specimens. The tree is of narrow
girth and exhibits poor scaffold limb
development.
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Left to right: Close-up view of the terminal stem
areas of trees #2, #3, and #4.
Tree #2 is barely visible in the background
behind scaffold limbs of tree #3.
Trees #3 and #4 exhibit drought stress which is
expressed as a reduction in vigor (live twig
density and extension).
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Example of a correctly installed trunk
buffer. Orange plastic snow fencing is
wrapped around the trunk bark to
achieve a 2 inch thick buffer between
grade and the first lateral branches.
This may require as many as ten full
wraps around the trunk at all
elevations being protected.
Wood 2x4 boards are then set up
vertically, side by side, to create a
wall of protection on the construction
side of the tree, and held in place
either with more orange plastic as
was done above, or with duct tape.
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Table D1. Special‐Status Plant Species Potential to Occur in the Project Area.

Species Name

Adobe sanicle
(Sanicula
maritima)

Alkali milk‐vetch
(Astragalus tener
var. tener)

Anderson’s
manzanita
(Arctostaphylos
andersonii)

Federal,
State,
and
CNPS
Listing
Status1

Geographic Distribution

CR
1B.1

Endemic to California. Found in
Monterey and San Luis Obispo
counties. Thought to be
extirpated from Alameda and San
Francisco counties.

Adobe sanicle is found in
chaparral, coastal prairie,
meadow and seeps, and valley
and foothill grassland habitats in
clay and serpentinite substrates.
It occurs at elevations from
approximately 100 to 800 feet.

1B.2

Endemic to California. Found in
Alameda, Merced, Napa, Solano,
and Yolo counties. Thought to be
extirpated from Contra Costa,
Monterey, San Benito, Santa
Clara, San Francisco, San Joaquin,
Sonoma, and Stanislaus counties.

Alkali milk‐vetch is found in alkali
playa, valley and foothill
grassland and vernal pool habitat.
This species prefers low ground,
alkali flats, and flooded lands. It
occurs at elevations below 200
feet.

Endemic to California. Found in
Santa Clara, Santa Cruz, and San
Mateo counties.

No CNDDB occurrences for Anderson’s
Anderson’s manzanita is found in
manzanita have been documented within 5
the openings and edges of broad‐
leafed upland forest, chaparral,
November miles of the project area. Low‐quality suitable
habitat for this species is present in the project
and north coast coniferous forest.
– May
area.
It occurs at elevations from
Low Potential
approximately 200 to 2,500 feet.

1B.2

Habitat Preferences, Distribution
Flowering
Information, and Additional
Phenology
Notes

Potential to Occur2

No CNDDB occurrences for adobe sanicle have
been documented within 5 miles of the project
February –
area. No suitable habitat for this species is
May
present in the project area.
No Potential

March –
June

No CNDDB occurrences for alkali milk‐vetch
have been documented within 5 miles of the
project area. No suitable habitat for this species
is present in the project area. In addition, the
project area is outside this species known
elevation range.
No Potential
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Species Name

Arcuate bush‐
mallow
(Malacothamnus
arcuatus)

Beach layia
(Layia carnosa)

Bent‐flowered
fiddleneck
(Amsinckia
lunaris)

Blue coast gilia
(Gilia capitata
ssp. chamissonis)

Federal,
State,
and
CNPS
Listing
Status1

1B.2

FE
CE
1B.1

Geographic Distribution

Page D-2

Habitat Preferences, Distribution
Flowering
Information, and Additional
Phenology
Notes

Potential to Occur2

Endemic to California. Found in
Santa Clara, Santa Cruz, and San
Mateo counties.

Four CNDDB occurrences for arcuate bush‐
mallow have been documented within 5 miles
Arcuate bush‐mallow is found
of the project area, including in near Crystal
growing in chaparral and
Springs Dam and at Waterdog Lake. Given the
April –
cismontane woodland habitats. It
September disturbed nature of the project area, only low‐
occurs at elevations between 50
quality suitable habitat for this species is
and 1,160 feet.
present.
Low Potential

Endemic to California. Found in
Humboldt, Monterey, and Marin
counties. Thought to be
extirpated from Santa Barbara
and San Francisco counties.

March –
July

No CNDDB occurrences for beach layia have
been documented within 5 miles of the project
area. No suitable habitat for this species is
present in the project area. In addition, the
project area is outside this species known
elevation range.
No Potential

March –
June

Two CNDDB occurrences for bent‐flowered
fiddleneck have been documented within 5
miles of the project area near the junction of
Tartan Trail and Crystal Springs Road in
Hillsborough and the lower Crystal Springs
Reservoir. Given the disturbed nature of the
project area, only low‐quality suitable habitat
for this species is present.
Low Potential

Beach layia is found in coastal
dune and sandy coastal scrub
habitats. It occurs at elevations
from near sea level to 200 feet.

1B.2

Endemic to California. Found in
Alameda, Contra Costa, Colusa,
Lake, Marin, Napa, San Benito,
Santa Clara, Santa Cruz, San
Mateo, Sonoma, and Yolo
counties.

Bent‐flowered fiddleneck occurs
in coastal bluff scrub, cismontane
woodland, and valley and foothill
grassland habitats. It occurs at
elevations from near sea level to
1,640 feet.

1B.1

Endemic to California. Found in
Marin, San Francisco, and
Sonoma counties.

Blue coast gilia is found in coastal
dune and coastal scrub habitats.
April – July
It occurs at elevations from near
sea level to 650 feet.

No CNDDB occurrences for blue coast gilia have
been documented within 5 miles of the project
area. No suitable habitat for this species is
present in the project area.
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Species Name

Federal,
State,
and
CNPS
Listing
Status1

Geographic Distribution
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Habitat Preferences, Distribution
Flowering
Information, and Additional
Phenology
Notes

Potential to Occur2

No Potential

2B.1

Found in numerous states
including California. In California,
found in Contra Costa, Lake,
Mendocino, Sacramento, Santa
Cruz, San Joaquin, Shasta, and
Sonoma counties. Thought to be
extirpated from San Francisco
and San Bernardino counties.

Bristly sedge is found in coastal
prairie and valley and foothill
No CNDDB occurrences for bristly sedge have
grassland habitats. It is typically
been documented within 5 miles of the project
found along the margins of
May –
area. No suitable habitat for this species is
marshes, lakes, or swamps within September
present in the project area.
these habitats. It occurs at
No Potential
elevations from near sea level to
2,050 feet.

FE
1B.1

Endemic to California. Found in
San Luis Obispo County. Thought
to be extirpated from Alameda,
Santa Clara, Contra Costa, and
San Francisco counties.

California seablite is found
growing in coastal salt marshes
and swamps, playas, and vernal
pools. It occurs at elevations
between 0 and 50 feet.

1B.1

Endemic to California. Found in
San Mateo and Monterey
counties. Thought to be
extirpated from Marin County.

Coast yellow leptosiphon is found
in coastal bluff scrub and coastal
prairie habitats. It occurs at
elevations from approximately 30
to 500 feet.

Choris’ popcorn‐
flower
(Plagiobothrys
chorisianus var.
chorisianus)

1B.2

Choris’ popcorn‐flower grows in
Endemic to California. Found in
mesic chaparral, coastal prairie,
Alameda, Monterey, Santa Clara,
and coastal scrub habitats. It
Santa Cruz, San Francisco, and
occurs at elevations between 50
San Mateo counties.
and 520 feet.

Congdon’s

1B.1

Endemic to California. Found in

Bristly sedge
(Carex comosa)

California
seablite
(Suaeda
californica)

Coast yellow
leptosiphon
(Leptosiphon
croceus)

Condon’s tarplant is found in

July –
October

No suitable habitat for California seablite is
present in the project area. No CNDDB
occurrences have been documented within 5
miles of the project area. In addition, the
project area is outside this species known
elevation range.
No Potential

April –
May

No CNDDB occurrences for coast yellow
leptosiphon have been documented within 5
miles of the project area. No suitable habitat
for this species is present in the project area.
No Potential

March –
June

No CNDDB occurrences for Choris’ popcorn‐
flower have been documented within 5 miles of
the project area. No suitable habitat for this
species is present in the project area.
No Potential

May –

No CNDDB occurrences for Congdon’s tarplant
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Species Name

Federal,
State,
and
CNPS
Listing
Status1

Geographic Distribution
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Habitat Preferences, Distribution
Flowering
Information, and Additional
Phenology
Notes

Potential to Occur2

tarplant
(Centromadia
parryi ssp.
congdonii)

Alameda, Contra Costa,
alkaline valley and foothill
Monterey, Santa Clara, San Luis
grassland habitats. It occurs at
Obispo, and San Mateo counties. elevations below 750 feet.
Thought to be extirpated from
Santa Cruz and Solano counties.

Coastal marsh
milk‐vetch
(Astragalus
pyncostachyus
var.
pynchostachyus)

1B.2

Coastal marsh milk‐vetch is found
in mesic coastal dune, and in
Endemic to California. Found in
coastal scrub, and coastal marsh
Humboldt, Marin, and San Mateo
and swamp habitats. It occurs at
counties.
elevations from sea level to
approximately 100 feet.

1B.2

Found in California and Oregon.
In California, found in Contra
Costa, Del Norte, Mendocino,
Marin, San Diego, San Francisco,
San Mateo, and Sonoma
counties.

Coastal triquetrella is found in
No CNDDB occurrences for coastal triquetrella
have been documented within 5 miles of the
coastal bluff scrub and coastal
Not
project area. No suitable habitat for this species
scrub habitat. It occurs at
Applicable
is present in the project area.
elevations from approximately 30
No Potential
to 330 feet.

1B.2

Endemic to California. Found in
Monterey and San Luis Obispo
counties. Thought to be
extirpated from San Francisco
County.

Compact cobwebby thistle is
found in chaparral, coastal dune,
coastal prairie, and coastal scrub
habitat. It occurs at elevations
from approximately 15 to 500
feet.

April –
June

1B.1

Endemic to California. Found in
Alameda, Contra Costa,
Monterey, Marin, Napa, Solano,
and Sonoma counties. Thought to

Contra Costa goldfields is found in
cismontane woodlands, alkaline
playas, valley and foothill
grassland, and mesic vernal pool

March –
June

Coastal
triquetrella
(Triquetrella
californica)

Compact
cobwebby thistle
(Cirsium
occidentale var.
compactum)
Contra Costa
goldfields
(Lasthenia
conjugens)

November have been documented within 5 miles of the
project area. No suitable habitat for this species
is present in the project area.
No Potential

April –
October

One CNDDB occurrence for coastal marsh milk‐
vetch has been documented within 5 miles of
the project area in the Upper Crystal Springs
Reservoir. No suitable habitat for this species is
present in the project area.
No Potential

No CNDDB occurrences for compact cobwebby
thistle have been documented within 5 miles of
the project area. No suitable habitat for this
species is present in the project area.
No Potential
No CNDDB occurrences for Contra Costa
goldfields have been documented within 5
miles of the project area. No suitable habitat
for this species is present in the project area.
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Species Name

Federal,
State,
and
CNPS
Listing
Status1

Geographic Distribution

be extirpated from Mendocino,
Santa Barbara, and Santa Clara
counties.

Crystal Springs
lessingia
(Lessingia
arachnoidea)

Crystal Springs
fountain thistle
(Cirsium
fontinale var.
fontinale)

Davidson’s bush‐
mallow
(Malacothamnus
davidsonii)

1B.2

FE
CE
1B.1

1B.2

Habitat Preferences, Distribution
Flowering
Information, and Additional
Phenology
Notes

habitats. It occurs at elevations
below 470 meters.

Endemic to California. Known
only near the Crystal Springs
Reservoir in San Mateo County.
May occur in Sonoma County,
but these occurrences need
taxonomic verification.

Crystal Springs lessingia grows in
cismontane woodland, coastal
scrub, and valley and foothill
grassland habitat. It often occurs
in serpentinite soils and along
roadsides. It occurs at elevations
between 20 and 650 feet.

Endemic to California. Known
only near the Crystal Springs
Reservoir in San Mateo County.

Crystal Springs fountain thistle is
found in serpentinite seeps in
openings in chaparral,
cismontane woodland, and valley
and foothill grassland habitats. It
occurs at elevations from 150 to
570 feet.

Endemic to California. Found in
Los Angeles, Monterey, Santa
Clara, San Luis Obispo, and San
Mateo counties.
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Davidson’s bush‐mallow grows in
chaparral, cismontane and
riparian woodland, and coastal
scrub habitats. It occurs at
elevations between 600 and
2,800 feet.

Potential to Occur2

No Potential

July –
October

Six CNDDB occurrences for crystal springs
lessingia have been documented within 5 miles
of the project area in or near the Crystal Springs
Reservoir and San Mateo Canyon. Given the
disturbed nature of the project area, only low‐
quality suitable habitat for this species is
present.
Low Potential

May –
October

One CNDDB occurrence for crystal springs
fountain thistle has been documented within 5
miles of the project area near the Crystal
Springs Reservoir. No suitable habitat for this
species is present in the project area.
No Potential

June –
January

Two CNDDB occurrences for Davidson’s bush‐
mallow have been documented within 5 miles
of the project area including in Belmont;
however, the most recent occurrence was last
documented in 1901. Low‐quality suitable
habitat for this species is present in the project
area; however, the project area is outside this
species known elevation range.
Low Potential
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Species Name

Diablo
helianthella
(Helianthella
castanea)

Fragrant fritillary
(Fritillaria
liliacea)

Franciscan
manzanita
(Arctostaphylos
franciscana)

Franciscan onion
(Allium
peninsulare var.
franciscanum)

Federal,
State,
and
CNPS
Listing
Status1

1B.2

1B.2

FE
1B.2

1B.2

Geographic Distribution
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Habitat Preferences, Distribution
Flowering
Information, and Additional
Phenology
Notes

Potential to Occur2

Endemic to California. Found in
Alameda, Contra Costa, and San
Mateo counties. Thought to be
extirpated in Marin and San
Francisco counties.

Diablo helianthella is found in
broadleafed upland forest,
chaparral, cismontane woodland,
coastal scrub, riparian woodland,
and valley and foothill grassland
habitat. It occurs at elevations
from approximately 200 to 4,300
feet.

Endemic to California. Found in
Alameda, Contra Costa,
Monterey, Marin, San Benito,
Santa Clara, San Francisco, San
Mateo, Solano, and Sonoma
counties.

Four CNDDB occurrences for fragrant fritillary
have been documented within 5 miles of the
Fragrant fritillary is often found
project area, including near the Crystal Springs
on serpentine soils in cismontane
February – Reservoir and Pilarcitos Creek. Given the
woodland, coastal scrub, valley
April
disturbed nature of the project area, only low‐
and foothill grassland, and coastal
quality suitable habitat for this species is
prairie habitats. It occurs at
present.
elevations below 1,350 feet.
Low Potential

Endemic to California. Found in
San Francisco County.

No CNDDB occurrences for Franciscan
Franciscan manzanita is found in
manzanita have been documented within 5
serpentinite coastal scrub habitat. February –
miles of the project area. No suitable habitat
It occurs at elevations from
April
for this species is present in the project area.
approximately 200 to 980 feet.
No Potential

Endemic to California. Found in
Mendocino, Santa Clara, San
Mateo, and Sonoma counties.

Franciscan onion is found in clay,
volcanic or serpentinite soils in
cismontane woodland and valley
and foothill grassland habitats. It
occurs at elevations from
approximately 170 to 980 feet.

March –
June

May –
June

No CNDDB occurrences for diablo helianthella
have been documented within 5 miles of the
project area. Given the disturbed nature of the
project area, only low‐quality suitable habitat
for this species is present.
Low Potential

Eight CNDDB occurrences for Franciscan onion
have been documented within 5 miles of the
project area, including near the Crystal Springs
Reservoir, Water Dog Lake Park, Burlingame,
and San Mateo. No suitable habitat for this
species is present in the project area.
No Potential
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Species Name

Franciscan
thistle
(Cirsium
andrewsii)

Hall’s bush‐
mallow
(Malacothamnus
hallii)

Hickman’s
cinquefoil
(Potentilla
hickmanii)

Hillsborough
chocolate lily
(Fritillaria biflora
var. ineziana)

Federal,
State,
and
CNPS
Listing
Status1

1B.2

1B.2

FE
CE
1B.1

1B.1

Geographic Distribution
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Habitat Preferences, Distribution
Flowering
Information, and Additional
Phenology
Notes

Endemic to California. Found in
Contra Costa, Marin, San
Francisco, San Mateo, and
Sonoma counties.

Franciscan thistle is found in
mesic, sometimes serpentinite,
broad‐leafed upland forest,
coastal bluff scrub, coastal prairie,
and coastal scrub habitats. It
occurs at elevations from sea
level to approximately 500 feet.

Endemic to California. Found in
Contra Costa, Lake, Mendocino,
Merced, Santa Clara, San Mateo,
and Stanislaus counties.

Hall’s bush mallow is found
growing in chaparral and coastal
scrub habitats. It occurs at
elevations between 30 and 2,500
feet.

Endemic to California. Found in
Monterey, San Mateo, and
Sonoma counties.

Hickman’s cinquefoil is found in
coastal bluff scrub, closed‐cone
coniferous forest, vernally mesic
meadows and seeps, and
freshwater marshes and swamps.
It occurs at elevations from
approximately 30 to 490 feet.

Endemic to California. Found in
San Mateo County.

Hillsborough chocolate lily is
found in cismontane woodland
and valley and foothill grassland
habitats in serpentinite soils. It
occurs at elevations below 500
feet.

Potential to Occur2

March –
July

No CNDDB occurrences for Franciscan thistle
have been documented within 5 miles of the
project area. Given the disturbed nature of the
project area, only low‐quality suitable habitat
for this species is present.
Low Potential

May –
October

Two CNDDB occurrence for Hall’s bush‐mallow
has been documented within 5 miles of the
project area including in Belmont; however, the
most recent occurrence was last documented in
1902. No suitable habitat for this species is
present in the project area.
No Potential

April –
August

No CNDDB occurrences for Hickman’s
cinquefoil have been documented within 5
miles of the project area. No suitable habitat
for this species is present in the project area.
No Potential

March –
April

Two CNDDB occurrences for Hillsborough
chocolate lily have been documented within 5
miles of the project area in the Town of
Hillsborough. No suitable habitat for this
species is present in the project area.
No Potential
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Species Name

Hoover’s button‐
celery (Eryngium
aristulatum var.
hooveri)

Indian valley
bush‐mallow
(Malacothamnus
aboriginum)

Kellogg’s
horkelia
(Horkelia
cuneate var.
sericea)

Kings Mountain
manzanita
(Arctostaphylos
regismontana)

Federal,
State,
and
CNPS
Listing
Status1

Geographic Distribution
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Habitat Preferences, Distribution
Flowering
Information, and Additional
Phenology
Notes

Potential to Occur2

July –
August

No CNDDB occurrences for Hoover’s button‐
celery have been documented within 5 miles of
the project area. No suitable habitat for this
species is present in the project area. In
addition, the project area is outside this species
known elevation range.
No Potential

April –
October

One CNDDB occurrence for Indian valley bush‐
mallow has been documented within 5 miles of
the project area in Spring Valley; however, this
occurrence was last documented in 1879. Given
the disturbed nature of the project area, only
low‐quality suitable habitat for this species is
present. In addition, the project area is outside
this species known elevation range.
Low Potential

1B.1

Endemic to California. Found in
Hoover’s button‐celery is a vernal
Alameda, San Benito, Santa Clara,
pool obligate species. It occurs at
San Diego, and San Luis Obispo
elevations below 150 feet.
counties.

1B.2

Endemic to California. Found in
Fresno, Kings, San Mateo, Santa
Clara, Monterey, and San Benito
counties.

Indian valley bush‐mallow is
found in rocky and/or granitic
soils in chaparral and cismontane
woodland habitat. It often occurs
in burned areas. It occurs at
elevations from approximately
500 to 5,570 feet.

1B.1

Endemic to California. Found in
Santa Barbara, Santa Cruz, San
Francisco, San Luis Obispo, and
San Mateo counties. Thought to
be extirpated from Alameda and
Marin counties.

Kellogg’s horkelia is found in
sandy or gravelly openings in
No CNDDB occurrences for Kellogg’s horkelia
closed‐cone coniferous forest,
have been documented within 5 miles of the
April –
maritime chaparral, coastal dune,
project area. No suitable habitat for this species
and coastal scrub habitats. It
September
is present in the project area.
occurs at elevations from near
No Potential
sea level to approximately 650
feet.

1B.2

Endemic to California. Found in
Santa Clara, Santa Cruz, and San
Mateo counties.

Kings Mountain manzanita occurs
in granitic or sandstone soils in
broad‐leafed upland forest,
chaparral, and north coast

One CNDDB occurrence for Kings Mountain
January – manzanita has been documented within 5 miles
April
of the project area near Lake Pilarcitos. The
project area is outside this species known

Vista Tank Reconstruction Project MND/IS - Appendix D. Special-Status Species List

Species Name

Federal,
State,
and
CNPS
Listing
Status1

Geographic Distribution
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Habitat Preferences, Distribution
Flowering
Information, and Additional
Phenology
Notes

coniferous forest habitats. It
occurs at elevations from
approximately 1,000 to 2,400
feet.

Loma Prieta
hoita (Hoita
strobilina)

Lost thistle
(Cirsium
praeteriens)

Marin knotweed
(Polygonum
marinense)

Marin western
flax
(Hesperolinon
congestum)

1B.1

1A

Endemic to California. Found in
Contra Costa, Santa Clara, and
Santa Cruz counties. Thought to
be extirpated from Alameda
County.

Loma Prieta hoita is found in
chaparral, cismontane woodland,
and riparian woodland habitats. It
usually grows in serpentinite soils
in mesic conditions. It occurs at
elevations between 100 and
2,800 feet.

Habitat for lost thistle is not
Endemic to California. Thought to known since this species is
be extirpated from Santa Clara
presumed extinct in California. It
County.
occurs at elevations below 320
feet.

3.1

Endemic to California. Found in
Alameda, Humboldt, Marin,
Napa, Solano, and Sonoma
counties.

Marin knotweed is found in
coastal salt or brackish water
marshes and swamps. It occurs at
elevations below 30 feet.

FT
CT
1B.1

Endemic to California. Found in
Marin, San Francisco, and San
Mateo counties.

Marin western flax occurs in
serpentine soils in chaparral and
valley and foothill grassland
habitats. It occurs at elevations

Potential to Occur2

elevation range.
No Potential

May –
October

No CNDDB occurrences for Loma Prieta hoita
have been documented within 5 miles of the
project area. Given the disturbed nature of the
project area, only low‐quality suitable habitat
for this species is present.
Low Potential

Lost thistle is presumed extinct in California. In
addition, the project area is outside this species
June – July
known elevation range.
No Potential

April –
October

No CNDDB occurrences for Marin knotweed
have been documented within 5 miles of the
project area. No suitable habitat for this species
is present in the project area. In addition, the
project area is outside this species known
elevation range.
No Potential

Six CNDDB occurrences for Marin western flax
have been documented within 5 miles of the
April – July
project area, including near Crystal Springs
Reservoir, Black Mountain in the Town of
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below 1,213 feet.

Methuselah’s
beard lichen
(Usnea
longissima)

Montara
manzanita
(Arctostaphylos
montaraensis)
Most beautiful
jewel‐flower
(Streptanthus
albidus ssp.
peramoenus)
Northern curly‐
leaved
monardella
(Monardella

4.2

Potential to Occur2

Hillsborough, and the Hillcrest Detention Home
in San Mateo. No suitable habitat for this
species is present in the project area.
No Potential

Methuselah’s beard lichen is
No CNDDB occurrences for Methuselah’s beard
found on tree branches in broad‐
Found in numerous states
lichen have been documented within 5 miles of
leafed upland forest and north
including California. In California,
Not
the project area. Given the disturbed nature of
coast coniferous forest habitats. It
found in Del Norte, Humboldt,
Applicable the project area, only low‐quality suitable
is usually found on old growth
Mendocino, Santa Cruz, San
hardwoods and conifers. It occurs
habitat for this species is present.
Mateo, and Sonoma counties.
at elevations from approximately
Low Potential
260 to 4,800 feet.

1B.2

Endemic to San Mateo County.

Montara manzanita is found in
maritime chaparral or coastal
scrub habitats. It occurs at
elevations from approximately
160 to 1,650 feet.

1B.2

Endemic to California. Found in
Alameda, Contra Costa,
Monterey, Santa Clara, and San
Luis Obispo counties.

Most beautiful jewel‐flower
grows in serpentinite soils in
chaparral, cismontane woodland,
and valley and foothill grassland
habitat. It occurs at elevations
between 360 and 3,280 feet.

1B.2

Endemic to California. Found in
Monterey, Marin, and Santa Cruz
counties. Thought to be
extirpated from San Francisco

Northern curly‐leaved monardella
No CNDDB occurrences for northern curly‐
is found in sandy soils in
April –
leaved monardella have been documented
chaparral, coastal dune, coastal
September within 5 miles of the project area. No suitable
habitat for this species is present in the project
scrub, and lower montane

Two CNDDB occurrences for Montara
manzanita have been documented within 5
January –
miles of the project area. No suitable habitat is
March
present in the project area.
No Potential

March –
October

No CNDDB occurrences for most beautiful
jewel‐flower have been documented within 5
miles of the project area. No suitable habitat
for this species is present in the project area.
No Potential
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sinuate ssp.
nigrescens)

County.

Oregon
polemonium
(Polemonium
carneum)

Occurs in Oregon, Washington,
and California. In California,
found in northern California and
in the San Francisco Bay Area.

Ornduff’s
meadowfoam
(Limnanthes
douglasii ssp.
ornduffii)

Pacific
manzanita
(Arctostaphylos
pacifica)

Pappose tarplant
(Centromadia
parryi ssp.
parryi)

2B.2
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coniferous forest habitats. It
occurs at elevations below 1,000
feet.

Potential to Occur2

area.
No Potential

One CNDDB occurrences for Oregon
Oregon polemonium grows in
polemonium has been documented within 5
coastal prairie, coastal scrub, and
miles of the project area near Pilarcitos Stone
April –
lower montane coniferous forest.
September Dam. No suitable habitat for this species is
It occurs at elevations below
present in the project area.
6,000 feet.
No Potential

Endemic to San Mateo County.

Ornduff’s meadowfoam is found
in meadows and seeps and
agricultural fields. It occurs at
elevations from 30 to 65 feet.

No CNDDB occurrences for Ornduff’s
meadowfoam have been documented within 5
miles of the project area. No suitable habitat
November
for this species is present in the project area. In
– May
addition, the project area is outside this species
known elevation range.
No Potential

CE
1B.2

Known only from San Bruno
Mountain in San Mateo County.

Pacific manzanita is found in
chaparral and coastal scrub
habitats. It is only known from
San Bruno Mountain.

No CNDDB occurrences for Pacific manzanita
have been documented within 5 miles of the
February –
project area. No suitable habitat for this species
April
is present in the project area.
No Potential

1B.2

Endemic to California. Found in
Butte, Colusa, Glenn, Lake, Napa,
San Luis Obispo, San Mateo,
Solano and Sonoma counties.

Pappose tarplant is found in
No CNDDB occurrences for pappose tarplant
chaparral, coastal prairie,
have been documented within 5 miles of the
May –
meadows and seep, coastal salt
project area. No suitable habitat for this species
November
marsh and swamp, and vernally
is present in the project area.
mesic valley and foothill grassland
No Potential
habitats. It occurs at elevations

1B.1
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Potential to Occur2

from near sea level to
approximately 1,370 feet.

Point Reyes salty
bird’s‐beak
(Chloropyron
maritimum ssp.
Palustre)

One CNDDB occurrence for Point Reyes salty
bird’s beak has been documented within 5
miles of the project area in the salt marshes in
Belmont; however, this occurrence was last
documented in 1893. No suitable habitat for
this species is present in the project area. In
addition, the project area is outside this species
known elevation range.
No Potential

Endemic to California. Found in
Humboldt, Marin, San Francisco,
and Sonoma counties.

Point Reyes bird’s‐beak is found
in coastal salt marshes and
swamps. It occurs at elevations
below 30 feet.

1B.2

Endemic to California. Found in
Marin, Mendocino, San Mateo,
and Santa Cruz counties.

Point Reyes horkelia occurs in
No CNDDB occurrences for Point Reyes horkelia
sandy soils in coastal dunes,
have been documented within 5 miles of the
coastal prairie, coastal strand, and
May –
project area. No suitable habitat for this species
northern coastal scrub habitats. It
September
is present in the project area.
occurs at elevations from near
No Potential
sea level to approximately 2,480
feet.

Presidio
manzanita
(Arctostaphylos
montana ssp.
ravenii)

FE
CE
1B.1

Presidio manzanita is found on
serpentine outcrops in chaparral,
coastal prairie, and coastal scrub
Endemic to San Francisco County.
habitats. It occurs at elevations
from approximately 150 to 700
feet.

Robust
spineflower
(Chorizanthe

FE
1B.1

Endemic to California. Found in
Robust spineflower is found
No CNDDB occurrences for robust spineflower
April –
Monterey, Marin, Santa Cruz, and growing in sandy or gravelly soils
have been documented within 5 miles of the
September
San Francisco counties. Thought in maritime chaparral, openings in
project area. No suitable habitat for this species

Point Reyes
horkelia
(Horkelia
marinensis)

1B.2

June –
October

No CNDDB occurrences for Presidio manzanita
have been documented within 5 miles of the
February –
project area. No suitable habitat for this species
March
is present in the project area.
No Potential
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and
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robusta var.
robusta)

Rose
leptosiphon
(Leptosiphon
rosaceus)

Saline clover
(Trifolium
hydrophilum)

San Bruno
Mountain
manzanita
(Arctostaphylos
imbricata)

Geographic Distribution
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to be extirpated from San Mateo, cismontane woodland, coastal
Santa Clara, and Alameda
dunes, and coastal scrub habitats.
counties.
It occurs at elevations from
approximately sea level to 1,000
feet.

is present in the project area.
No Potential

No CNDDB occurrences for rose leptosiphon
have been documented within 5 miles of the
project area. No suitable habitat for this species
April – July is present in the project area. In addition, the
project area is outside this species known
elevation range.
No Potential

1B.1

Endemic to California. Found in
San Mateo and Marin counties.
Thought to be extirpated from
San Francisco and Sonoma
counties.

Rose leptosiphon is found in
coastal bluff scrub habitats. It
occurs at elevations from sea
level to approximately 330 feet.

1B.2

Endemic to California. Found in
Alameda, Colusa, Monterey,
Napa, San Benito, San Luis
Obispo, San Mateo, Santa Clara,
Santa Cruz, Solano, and Sonoma
counties.

Saline clover occurs in marshes
and swamps, mesic and alkaline
valley and foothill grassland, and
in vernal pool habitats. Many
previously extant sites are
thought likely to be extirpated. It
occurs at elevations below 1,000
feet.

Endemic to San Mateo County.

San Bruno Mountain manzanita is
only known from San Bruno
Mountain. It is found in rocky
February –
soils in chaparral and coastal
April
scrub habitats. It occurs at
elevations from approximately
900 to 1,200 feet.

CE
1B.1

Potential to Occur2

April –
June

One CNDDB occurrence for saline clover has
been documented within 5 miles of the project
area in Belmont. No suitable habitat for this
species is present in the project area.
No Potential

No CNDDB occurrences for San Bruno Mountain
manzanita have been documented within 5
miles of the project area. No suitable habitat
for this species is present in the project area.
The project area is outside this species known
range and elevation range.
No Potential
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Species Name

San Francisco
Bay spineflower
(Chorizanthe
cuspidata var.
cuspidata)

San Francisco
campion (Silene
verecunda ssp.
Verecunda)

San Francisco
collinsia
(Collinsia
multicolor)

San Francisco
gumplant
(Grindelia
hirsutula var.
maritima)

Federal,
State,
and
CNPS
Listing
Status1

Geographic Distribution

1B.2

Endemic to California. Found in
Marin, San Francisco, San Mateo,
and Sonoma counties. Thought to
be extirpated from Alameda
County.

San Francisco Bay spineflower
grows in sandy soils in coastal
bluff scrub, coastal dunes, coastal
prairie, and coastal scrub
habitats. It occurs at elevations
from near sea level to 700 feet.

Endemic to California. Found in
Santa Cruz, San Francisco, San
Mateo, and Sutter counties.

San Francisco campion is found in
sandy soils in coastal bluff scrub,
chaparral, coastal prairie, coastal
scrub, and valley and foothill
grassland habitats. It occurs at
elevations between 100 and
2,100 feet.

Endemic to California. Found in
Monterey, Marin, Santa Clara,
Santa Cruz, San Francisco, and
San Mateo counties.

San Francisco collinsia is found in
closed‐cone coniferous forest and
coastal scrub habitats, sometimes
in serpentinite soils. It occurs at
elevations from approximately
100 to 820 feet.

Endemic to California. Found in
Marin, Monterey, San Francisco,
San Luis Obispo, San Mateo, and
Santa Cruz counties.

San Francisco gumplant occurs in
sandy or serpentinite soils in
coastal bluff scrub, coastal sage
scrub, coastal scrub, northern
coastal scrub, and valley and
foothill grassland habitats. It
occurs at elevations from
approximately 50 to 1,300 feet.

1B.2

4.3

3.2

Page D-14

Habitat Preferences, Distribution
Flowering
Information, and Additional
Phenology
Notes

Potential to Occur2

April –
August

No CNDDB occurrences for San Francisco Bay
spineflower have been documented within 5
miles of the project area. No suitable habitat
for this species is present in the project area.
No Potential

March –
August

One CNDDB occurrence for San Francisco
campion has been documented within 5 miles
of the project area at Montara Mountain.
However, this occurrence was last documented
in 1900. No suitable habitat for this species is
present in the project area.
No Potential

March –
May

Three CNDDB occurrences for San Francisco
collinsia have been documented within 5 miles
of the project area in San Mateo Creek canyon,
Millbrae, and Pilarcitos Lake. No suitable
habitat for this species is present in the project
area.
No Potential

No CNDDB occurrences for San Francisco
gumplant have been documented within 5
June –
miles of the project area. No suitable habitat
September
for this species is present in the project area.
No Potential
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San Francisco
lessingia
(Lessingia
germanorum)

San Francisco
owl’s clover.
(Triphysaria
floribunda)

San Mateo
thorn‐mint
(Acanthomintha
ssp.duttonii)

San Mateo
woolly sunflower
(Eriophyllum
latilobum)

Federal,
State,
and
CNPS
Listing
Status1

FE
CE
1B.1

1B.2

FE
SE
1B.1

FE
CE
1B.1

Geographic Distribution
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Potential to Occur2

Endemic to California. Found in
San Francisco and San Mateo
counties.

San Francisco lessingia occurs on
remnant dunes in coastal scrub
and northern coastal scrub
habitats. It occurs at elevations
from approximately 80 to 360
feet.

No CNDDB occurrences San Francisco lessingia
have been documented within 5 miles of the
project area. No suitable habitat for this species
June –
is present in the project area. In addition, the
November
project area is outside this species known
elevation range.
No Potential

Endemic to California. Found in
Marin, San Mateo, and San
Francisco counties.

San Francisco owl’s clover usually
occurs in serpentinite soils in
coastal prairie, coastal scrub, and
valley and foothill grassland
habitat. It occurs at elevations
from approximately 30 to 520
feet.

April –
June

Two CNDDB occurrence for San Francisco owl’s
clover have been documented within 5 miles of
the project area. No suitable habitat for this
species is present in the project area.
No Potential

Endemic to San Mateo County.

San Mateo thorn‐mint grows in
serpentinite soils in valley and
foothill grassland and chaparral
habitats. It occurs at elevations
between 160 and 980 feet.

April –
June

Two CNDDB occurrences for San Mateo thorn‐
mint have been documented within 5 miles of
the project area, including near Crystal Springs
Reservoir and Pulgas Ridge. No suitable habitat
for this species is present in the project area.
No Potential

Endemic to San Mateo County.

San Mateo woolly sunflower is
found growing in cismontane
woodland habitats often on
serpentinite soils and on
roadcuts. It is known from two
extant occurrences. It occurs at
elevations between 150 and 500
feet.

May –
June

Two CNDDB occurrences for San Mateo woolly
sunflower have been documented within 5
miles of the project area near Crystal Springs
Reservoir and San Mateo Creek. Given the
disturbed nature of the project area, only low‐
quality suitable habitat for this species is
present.
Low Potential
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Species Name

Short‐leaved
evax
(Hesperevax
sparsiflora var.
brevifolia)

Showy rancheria
clover
(Trifolium
amoenum)

Slender‐leaved
pondweed
(Stuckenia
filiformis)

Water star‐grass
(Heteranthera
dubia)

Federal,
State,
and
CNPS
Listing
Status1

Geographic Distribution

1B.2

Found in California and Oregon.
In California, found in Del Norte,
Humboldt, Mendocino, Marin,
Santa Cruz, San Francisco, San
Mateo, and Sonoma counties.

Short‐leaved evax is found in
sandy soils in coastal bluff scrub,
coastal dunes, and coastal
prairies. It occurs at elevations
between sea level and 700 feet.

FE
1B.1

Endemic to California. Found in
Marin, San Mateo, and Sonoma
counties. Thought to be
extirpated from Napa, Santa
Clara, and Solano counties.

Showy rancheria clover is found
in coastal bluff scrub and valley
and foothill grassland habitats. It
occurs at elevations from near
sea level to approximately 1,360
feet.

2B.2

Found in numerous states
including California. In California,
found in Alameda, Butte, Contra
Costa, El Dorado, Lassen,
Merced, Mono, Modoc,
Mariposa, Nevada, Placer,
Shasta, Sierra, San Mateo,
Solano, and Sonoma counties.

Slender‐leaved pondweed grows
in shallow freshwater marshes
and swamps. It occurs at
elevations between 980 and
7,000 feet.

2B.2

Found in numerous states
including California. In California,
found in Butte, Colusa, Lassen,
Mendocino, Modoc, Marin, San
Francisco, Shasta, and San Mateo
counties.

Water star grass is found alkaline
marshes and swamps with still or
slow‐moving water. It requires a
pH of 7 or higher and is usually
found in slightly eutrophic waters.
It occurs at elevations from
approximately 100 to 4,900 feet.
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Potential to Occur2

March ‐
June

One CNDDB occurrence for short‐leaved evax
has been documented within 5 miles of the
project area near Black Mountain. No suitable
habitat for this species is present in the project
area.
No Potential

April –
June

No CNDDB occurrences for showy rancheria
clover have been documented within 5 miles of
the project area. No suitable habitat for this
species is present in the project area.
No Potential

May –
June

No CNDDB occurrences for slender‐leaved
pondweed have been documented within 5
miles of the project area. No suitable habitat
for this species is present in the project area.
No Potential

July –
October

No CNDDB occurrences water star grass have
been documented within 5 miles of the project
area. No suitable habitat for this species is
present in the project area.
No Potential
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Western
leatherwood
(Dirca
occidentalis)

White‐rayed
pentachaeta
(Pentachaeta
bellidiflora)

White seaside
tarplant
(Hemizonia
congesta ssp.
congesta)
Woodland
woolythreads
(Monolopia
gracilens)

Federal,
State,
and
CNPS
Listing
Status1

Geographic Distribution
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Western leatherwood is found in
mesic habitats including broad‐
leafed upland forest, closed‐cone
coniferous forest, chaparral,
cismontane woodland, north
coast coniferous forest, and
riparian forest and woodland. It
occurs at elevations from
approximately 80 to 1,400 feet.

Potential to Occur2

Six CNNDB occurrences for western
leatherwood have been documented within 5
miles of the project area, including near Lake
January – Pilarcitos, Crystal Springs Reservoir, and Water
April
Dog Lake Park Given the disturbed nature of
the project area, only low‐quality suitable
habitat for this species is present.
Low Potential

1B.2

Endemic to California. Found in
Alameda, Contra Costa, Marin,
Santa Clara, San Mateo, and
Sonoma counties.

FE
CE
1B.1

White‐rayed pentachaeta grows
in cismontane woodland and
Endemic to California. Found in
valley and foothill grassland
San Mateo County. Thought to be
habitats and is often in
extirpated from Marin and Santa
serpentinite soils. It occurs at
Cruz counties.
elevations between 100 to 2,000
feet.

1B.2

Endemic to California. Found in
Mendocino, Marin, San
Francisco, San Mateo, and
Sonoma counties.

White seaside tarplant is found in
No CNDDB occurrences for white seaside
tarplant have been documented within 5 miles
valley and foothill grasslands,
April –
of the project area. No suitable habitat for this
sometimes along roadsides. It
November
species is present in the project area.
occurs at elevations from
No Potential
approximately 65 to 1,840 feet.

1B.2

Endemic to California. Found in
Alameda, Contra Costa,
Monterey, San Benito, Santa
Clara, Santa Cruz, San Luis
Obispo, and San Mateo counties.

Woodland woolythreads grows in
serpentine soils in openings in
broad‐leafed upland forests,
February –
July
openings in chaparral,
cismontane woodlands, north
coast coniferous forests, and

March –
May

Two CNDDB occurrences for white‐rayed
pentachaeta have been documented within 5
miles of the project area; however, these
occurrences were last documented in 1948.
Given the disturbed nature of the project area,
only low‐quality suitable habitat for this species
is present.
Low Potential

Two CNDDB occurrences for woodland
woolythreads have been documented within 5
miles of the project area, including near
Pilarcitos Lake and in San Carlos. No suitable
habitat for woodland woolythreads is present
in the project area.
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valley foothill grassland habitats.
It occurs at elevations between
330 and 4,000 feet.
1
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No Potential

Status explanations:
Federal:
FE = Listed as endangered under the Federal Endangered
2
Potential Occurrence explanations (also see Section 3.2.2):
Species Act.
Present: Species was observed on the project site, or recent species records (within five
FT = Listed as threatened under the Federal Endangered
years) from literature are known within the project area.
Species Act.
High:
The CNDDB or other reputable documents record the occurrence of the species
State:
off‐site, but within a 5‐mile radius of the project area and within the last 10
CE = Listed as endangered under the California
years. Highly suitable habitat is present within the project area.
Endangered Species Act.
Moderate: Species does not meet all terms of High or Low category. For example, CNDDB
CT = Listed as threatened under the California
or other reputable documents may record the occurrence of the species near
Endangered Species Act.
but beyond a 5‐mile radius of the project area, or some of the components
CR = Listed as rare in California.
California Rare Plant Rank:
representing suitable habitat are present within or adjacent to the project area,
Rank 1A = Presumed extinct in California;
but the habitat is substantially degraded or fragmented.
Rank 1B = Rare, threatened, or endangered in California and Low:
The CNDDB or other documents may not record or may record few occurrences
elsewhere;
of the species within a 5‐mile radius of the project area. Few components of
suitable habitat are present within or adjacent to the project area.
Rank 2A = Plants presumed extirpated in California, but more
No:
CNDDB or other documents do not record the occurrence of the species within or
common elsewhere; Rank 2B: Rare, threatened, or
reasonably near the project area and within the last 10 years, and no or extremely
endangered in California, but more common elsewhere;
few components of suitable habitat are present within or adjacent to the project
Rank 3 = Plants for which more information is needed – A
area; or the project area is outside of specie’s known geographic and/or elevation
review list; and
range.
Rank 4 = Plants of limited distribution – A watch list.
Additional threat ranks endangerment codes are assigned to
each taxon or group as follows:
.1 = Seriously endangered in California (over 80% of
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occurrences threatened/high degree of immediacy of
threat).
.2 = Fairly endangered in California (20‐80% occurrences
threatened).
.3 = Not very endangered in California (<20% of
occurrences threatened or no current threats known).
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Table D2. Special‐Status Wildlife Species Potential to Occur in the Project Area.

Species Name

Federal
and State
Listing
Status1

Geographic Distribution

Habitat Requirements

Potential to Occur2

Bay checkerspot butterfly is found in
shallow, serpentine‐derived soils in
native grasslands supporting larval host
plants, including dwarf plantain
(Plantago erecta) or purple owl’s clover
(Castilleja densiflora or Castilleja
exserta).

No suitable habitat for bay checkerspot
butterfly is present in the project area.
Two CNDDB occurrences have been
documented within 5 miles of the
project area at Pulgas Ridge near
Hillsborough and near the intersection
of Interstate 280 and Highway 92 east of
Crystal Springs Reservoir.

Invertebrates

Bay checkerspot
butterfly
(Euphydryas editha
bayensis)

FT

Restricted to native grasslands on
outcrops of serpentine soil Santa Clara
and San Mateo Counties, California.

No Potential

Callipe silverspot
(Speyeria callipe
callipe)

Mission blue
butterfly
(Plebejus icarioides
missionensis)

FE

FE

Callippe silverspot butterfly is found in
native grassland and adjacent habitat.
The vast majority of habitat lies within
Females lay their eggs on the dry
the cities of San Francisco, Oakland, and remains of the larval host plant Johnny
jump‐up (Viola pedunculata). Most
Berkeley. Also occurs in areas of San
adults are found on east‐facing slopes.
Mateo County, including San Bruno
During the breeding season (mid‐May to
Mountain, and Alameda County.
late July) males congregate on hilltops in
search of females.

No suitable habitat for Callippe
silverspot butterfly is present in the
project area. No CNDDB occurrences
have been documented within 5 miles
of the project area.

Found in only a few locations in the San
Francisco Bay Area, including the Marin
Headlands in Marin County, skyline
ridges and San Bruno Mountain in San

No suitable habitat for mission blue
butterfly is present in the project area.
One CNDDB occurrence has been
documented within 5 miles of the

Mission blue butterfly requires a host
plant and the appropriate nectar plants
in coastal grassland habitat. Host plants
include silver lupine (Lupinus albifrons),

No Potential
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Mateo County, and Twin Peaks in San
Francisco County.

Myrtle’s silverspot
(Speyeria zerene
myrtleae)

San Bruno elfin
butterfly
(Callophrys mossii
bayensis)

FE

FE

Currently only found in northwestern
Marin County, including Point Reyes
National Seashore, and southwestern
Sonoma County.

Found in only three locations around the
San Francisco Bay Area, including
Milagra Ridge, San Bruno Mountain, and
Montara Mountain in San Mateo
County.
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varicolor lupine (L. variicolor), and
summer lupine (L. formosus). Nectar
plants include various composite flowers
in the sunflower family (Asteraceae)
that grow in association with the larval
host plants.

project area near San Andreas Dam
approximately 2 miles northwest of
Hillsborough; however, this occurrence
was last documented in 1985.

Myrtle’s silverspot is coastal dune or
prairie habitat. Females lay their eggs on
the debris and dried stemps of hooked
spur violet (Viola adunca). Adult
butterflies are typically found in areas
that are sheltered from wind below 810
feet in elevation and within 3 miles of
the coast. Adult flight season ranges
from late June to early September.
Adults feed on nectar from flowers,
including hairy gumweed (Grindelia
hirsutula), coastal sand verbena
(Abronia latifolia), mints (Monardella
spp.), bull thistle (Cirsium vulgare), and
seaside fleabane (Erigeron glaucus).

No suitable habitat for Myrtle’s
silverspot is present in the project area.
In addition, this species is extirpated
from San Mateo County. One CNDDB
occurrences has been documented in
the vicinity of the Town of San Mateo;
however, this occurrence was
documented in 1919 and it is thought
this occurrence may have been
observed in Pacifica.

San Bruno elfin butterfly occurs only on
north‐facing slopes within the fogbelt
where its host plant stonecrop (Sedium
spathulifolium) grows. Stoncrop grows
in coastal grassland and low scrub on
thin, rocky soils.

No suitable habitat for San Bruno elfin
butterfly is present in the project area.
No CNDDB occurrences have been
documented within 5 miles of the
project area.

No Potential

No Potential

No Potential
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CSSC

Found in streams at low to mid
elevations in the Sacramento‐San
Joaquin River and Russian River
drainages. Also present in the Napa
River although the population is very
restricted in its distribution in this river.

Hardhead are found at low to mid
elevations in relatively undisturbed
habitats of larger streams with clear,
cool waters. Prefer pools and runs with
deep (greater than 80 centimeters) clear
water, slow velocities, and sand‐gravel‐
boulder substrates.

Found in nearshore coastal
environments from San Francisco Bay
north to Lake Earl, near the Oregon
Border. Specifically, found in the
Sacramento‐San Joaquin Delta, San
Pablo Bay, San Francisco Bay, the Gulf of
Farallones, the Humboldt Bay, and the
Eel River estuary.

Longfin smelt is found in open waters of
estuaries, mostly in the middle or
bottom of the water column. It prefers
salinities of 15 to 30 parts per thousand,
but it can be found in completely
freshwater to almost pure saltwater.

This DPS includes all populations of
steelhead from the Russian River south
to Aptos Creek. Steelhead in drainages
of San Francisco, San Pablo, and Suisun
Bays are also part of this DPS.

Adult steelhead migrate from the ocean
into streams in the late fall, winter, or
early spring seeking out deep pools
within fast moving water to rest prior to
spawning. Steelhead spawn in shallow‐
water gravel beds.

Found in scattered locations from the
mouth of the Smith River in Del Norte
County to Agua Hedionda Lagoon in
northern San Diego County.

Tidewater goby inhabits brackish
shallow lagoons and lower stream
reaches where the water is fairly still,
but not stagnant. It prefers a sand

Potential to Occur2

Fish

Hardhead
(Mylopharodon
conocephalus)

Longfin smelt

FC

(Spirinchus
thaleichthys)

CSSC

Steelhead (Central
California coast
Distinct Population
Segment [DPS])

CT

FT

(Oncorhynchus
mykiss irideus)
Tidewater goby
(Eucyclogobius
newberryi)

FE
CSSC

No suitable habitat for hardhead is
present in the project area. No CNDDB
occurrences have been documented
within 5 miles of the project area.
No Potential

No suitable habitat for longfin smelt is
present in the project area. No CNDDB
occurrences have been documented
within 5 miles of the project area.
No Potential

No suitable habitat for steelhead is
present in the project area. No CNDDB
occurrences have been documented
within 5 miles of the project area.
No Potential

No suitable habitat for tidewater goby is
present in the project area. No CNDDB
occurrences have been documented
within 5 miles of the project area.
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substrate component for breeding, but
is also found on rocky, mud, and silt
substrates. Tidewater goby is found in
waters with salinity levels between 2
and 27 parts per thousand.

Potential to Occur2

No Potential

Amphibian

California red‐
legged frog
(Rana draytonii)

FT
CSSC

California red‐legged frog is found in
lowlands and foothills in or near
Found from Riverside County to
permanent sources of deep water. It
Mendocino County along the Coast
prefers shorelines with extensive
Range, from Calaveras County to Butte
vegetation since it disperses far during
County in the Sierra Nevada, and in Baja
and after rain. Larvae require 11‐12
California.
weeks of permanent water for
development.

No suitable habitat aquatic habitat for
California red‐legged frog is present in
the project area. Only marginally
suitable dispersal habitat is present in
the project area due to the urban nature
of the project area. Approximately 22
CNDDB occurrences have been
documented within 5 miles of the
project area, including locations
surrounding the Crystal Springs
Reservoir, in Stone Dam Reservoir, in
and surrounding Pilarcitos Lake, and in
San Mateo Creek.
Low Potential

California tiger
salamander
(Ambystoma
californiense)

FT
CT
CSSC

Found in the Coast Range and Sierra
Nevada foothills of California. In the
Coast Range, it occurs from southern
San Mateo County south to central San
Luis Obispo County, and also in the
vicinity of northwestern Santa Barbara
County. In the Sierra Nevada foothills, it

California tiger salamander are found in
grasslands and open oak woodlands.
Necessary habitat components for this
species include California ground
squirrel (Otospermophilus beecheyi) or
gopher burrows for underground
retreats and breeding ponds, such as

No suitable habitat for California tiger
salamander is present in the project
area. No CNDDB occurrences have been
documented within 5 miles of the
project area.
No Potential
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occurs from northern Yolo County to
seasonal wetlands, vernal pools, or slow
northwestern Kern County and northern moving streams that do not support
Tulare County.
predatory fish or frog populations.
Reptiles

Western pond turtle
(Emys marmorata)

San Francisco garter
snake
(Thamnophlis
sirtalis tetrataenia)

CSSC

FE
CE

Western pond turtle requires
permanent or nearly permanent bodies
Found from Baja California, Mexico
of water including ponds, marshes,
north through Klickitat County,
rivers, streams, and irrigation ditches. It
Washington. In California, found west of
requires basking sites, such as
the Sierra‐Cascade crest. Absent from
submerged rocks, logs, open mud banks,
desert regions, except the Mojave
or floating vegetation mats. This species
Desert along the Mojave River and its
also requires sandy banks or grassy
tributaries.
open fields up to 0.5 kilometers from
the water’s edge for egg laying.
Historically, occurred in scattered
wetland areas on the San Francisco
Peninsula from approximately the San
Francisco County line south along the
eastern and western bases of the Santa
Cruz Mountains. Found at least from the
Upper Crystal Springs Reservoir in San
Mateo County south to Año Nuevo State
Reserve in Santa Cruz County. Currently,
although the geographical distribution
may remain the same, reliable
information regarding specific locations
and population status is not available.

No suitable aquatic habitat for western
pond turtle is present in the project
area. Ten CNDDB occurrences have
been documented within 5 miles of the
project area, including areas
surrounding Crystal Springs Reservoir
and in San Mateo Creek.
No Potential

No suitable aquatic habitat for San
Francisco garter snake is present in the
project area. Only marginally suitable
dispersal habitat is present in the
San Francisco garter snake is a highly
aquatic species that is found in or near project area due to the urban nature of
the project area. The nearest recorded
densely vegetated freshwater ponds
with adjacent open hillsides where they CNDDB occurrence locations of San
can bask, feed, and find cover in rodent Francisco garter snake are in the Crystal
Springs watershed, approximately 3
burrows.
miles southwest of the site.
Low Potential
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Alameda song sparrow is a resident of
salt marshes bordering the south arm of
the San Francisco Bay. It prefers tidally
influenced habitats. This species is
found in all relatively large marshes
(e.g., Dumbarton Marsh, Palo Alto
Baylands) and in most remnant patches
of marsh vegetation along sloughs,
dikes, and levees, including some highly
disturbed and urbanized sites.
Vegetation is required for nesting sites,
song perches, and concealment from
predators. In addition, Alameda song
sparrow requires some upper marsh
vegetation for nesting in order to ensure
the nests remain dry during high tide.

No suitable habitat for Alameda song
sparrow is present in the project area.
Two CNDDB occurrences have been
documented within 5 miles of the
project area in San Mateo and Belmont;
however, these occurrences were last
recorded in 1898 and 1924, respectively.

American peregrine falcon uses steep
cliffs and buildings for nesting. It forages
over a variety of habitats, especially
wetlands.

No suitable nesting habitat for American
peregrine falcon is present in the project
area. Suitable foraging habitat is present
within the vicinity of the project area;
therefore, peregrine falcon may fly
through the project area. No CNDDB

Much of the remaining suitable habitat
is located on private property that has
not been surveyed for the presence of
the snake.
Birds
Restricted to the tidal marshes on the
fringes of the south San Francisco Bay.

Alameda song
sparrow
(Melospiza melodia
pusillula)

American peregrine
falcon
(Falco peregrinus
anatum)

CSSC

CFP

Occurs throughout the Central Valley,
coastal areas, and northern mountains
of California.

No Potential
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occurrences have been documented
within 5 miles of the project area.
Low Potential

Bank swallow
(Riparia riparia)

Black skimmer
(Rynchops niger)

Burrowing owl
(Athene cunicularia)

CT

Occurs in scattered locations in northern
and central California in major lowland
valleys and coastal areas where alluvial
soils exist. The major breeding
population is confined to the
Sacramento and Feather Rivers and
their major tributaries.

Bank swallow is a colonial nester and
requires vertical banks and cliffs with
fine‐textured or sandy soils near
streams, rivers, ponds, lakes, and the
ocean for nesting. Nest sites consist of
burrows dug into a vertical earthern
bank to a depth of 18 to 36 inches.

No suitable habitat for bank swallow is
present in the project area. No CNDDB
occurrences have been documented
within 5 miles of the project area.

Breeds primarily in coastal southern
California and the Salton Sea, can be
found breeding along the coast from the
San Francisco Bay to south San Diego
Bay. Winters from southern California to
Baja California and the Gulf of California.

Black skimmer is a highly colonial
waterbird that requires large areas of
bare earth that are sufficiently isolated
from terrestrial predators and other
disturbances for nesting. Nesting
colonies most often form on small
constructed islands or on isolated
sections of eroded levees. In winter, this
species commonly roosts on urban
beaches well above the tide line or on
mud flats in estuaries. Beach sites that
are commonly used by skimmers are
associated with estuaries or protected
harbors or are near the mouths of rivers
or other drainage channels.

No suitable habitat for black skimmer is
present in the project area. No CNDDB
occurrences have been documented
within 5 miles of the project area.

Found year‐round throughout much of
California, except the coastal counties

Burrowing owl is found in open, dry
annual grasslands and scrublands

CSSC

CSSC

No Potential

No Potential

No suitable habitat for burrowing owl is
present in the project area. One CNDDB
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north of Marin and mountainous areas.

California black rail
(Laterallus
jamaicensis
coturniculus)

California clapper
rail
(Rallus longirostris
obsoletus)

CT

FT
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characterized by low‐growing
vegetation. It is dependent upon
burrowing mammals, especially the
California ground squirrel for nesting
and wintering sites.

occurrence has been documented
within 5 miles of the project area in the
San Mateo Shoreline Park.

The majority found in the tidal salt
marshes of the northern San Francisco
Bay region, primarily in San Pablo and
Suisun Bays. Smaller populations occur
in San Francisco Bay, the Outer Coast of
Marin County, freshwater marshes in
the foothills of the Sierra Nevada, and in
the Colorado River Area.

California black rail is found in
marshlands with unrestricted tidal
influence (estuarine, intertidal,
emergent, or regularly flooded). It
prefers areas dominated by pickleweed
(Salicornia virginica), bulrushes (Scirpus
sp.), matted salt grass (Distichilis
spicata), and other marsh vegetation.

No suitable habitat for California black
rail is present in the project area. No
CNDDB occurrences have been
documented within 5 miles of the
project area.

Found almost exclusively in the marshes
of the San Francisco estuary in San
Mateo, Santa Clara, Alameda, Contra
Costa, Solano, Napa, Sonoma, and Marin
counties.

California clapper rail is found in tidal
saltwater and brackish marshes
traversed by tidal sloughs in the vicinity
of the San Francisco Bay. It prefers tall
stands of pickleweed and pacific
cordgrass (Spartina foliosa), but they are
also associated with gumplant (Grindelia
sp.), saltgrass (Distichlis spicata), and
alkali heath (Frankenia grandifolia).

No suitable habitat for California clapper
rail is present in the project area. Three
CNDDB occurrences have been
documented within 5 miles of the
project area in the small marshes near
Burlingame, at the mouth of Seal Slough
northwest of Foster City, and in the
marshes bordering Belmont Slough
south of Foster City.

CT

Low Potential

No Potential

No Potential
California least tern
(Sternula antillarum
browni)

FE
CE

Nests along the coast from San
Francisco Bay south to Northern Baja
California.

California least tern forages primarily in
shallow estuaries or lagoons where
small fish are abundant. It nests in loose
colonies in areas relatively free of

No suitable habitat for California least
tern is present in the project area. No
CNDDB occurrences have been
documented within 5 miles of the
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human or predatory disturbance on
bare or sparsely vegetated, flat
substrates in sand beach, alkali flat, or
landfill habitats near shallow‐water
feeding areas.

Northern harrier
(Circus cyaneus)

Saltmarsh common
yellowthroat
(Geothylpis trichas
sinuosa)

CSSC

CSSC

Potential to Occur2

project area.
No Potential

Northern harrier is predominantly found
Breed from sea level near the coast to at in grassland and wetland communities;
least 9,000 feet in the Glass Mountain
however, it uses various habitats. It
region of Mono County.
nests on the ground in shrubby
vegetation, usually at marsh edges.

No suitable habitat for northern harrier
is present in the project area. No CNDDB
occurrences have been documented
within 5 miles of the project area.

Found year‐round in the vicinity of San
Francisco Bay, from Tomales Bay in
Marin County and Napa Sloughs in
southern Sonoma County on the north,
east to Carquinez Straight, and south to
vicinity of San Jose in Santa Clara
County. Historic locations of confirmed
breeding include Lake Merced in San
Francisco County, and Coyote Creek,
Alviso, and Milpitas in Santa Clara
County

No suitable habitat for saltmarsh
common yellowthroat is present in the
project area. Suitable foraging and
breeding habitat is present in the San
Francisco Bay and in the Crystal Springs
Reservoir surrounding the project area;
therefore, some individuals could fly
through the project area. Three CNDDB
occurrences have been documented
within 5 miles of the project area in the
Upper Crystal Springs Reservoir;
however, these were last documented
in 1985.

Saltmarsh common yellowthroat nests
and forages in fresh and saltwater
marshes and seasonal wetlands. It
breeds on the ground or up to 8
centimeters off the ground under the
cover of dense shrubs and emergent
aquatic vegetation.

No Potential

Low Potential
Short‐eared owl
(Asio flammeus)

CSSC

Found year‐round in certain parts of
California. Small resident populations
remain in the Great Basin region and

Short‐eared owl forages in in open,
treeless areas, such as marshes and
grasslands, with elevated sites for

No suitable habitat for short‐eared owl
is present in the project area. No CNDDB
occurrences have been documented
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locally in the Sacramento–San Joaquin
River Delta. Most recent breeding from
coastal central California and the San
Joaquin Valley has been episodic.
Breeding in mainland southern
California is exceptional and limited to
years of unusual incursions.

perches and dense vegetation for
roosting and nesting.

within 5 miles of the project area.

Occurs along the entire coastline of
California.

Western snowy plover is found on sandy
beaches, salt pond levees, and shores of
large alkali lakes. It needs sandy,
gravelly, or friable soils for nesting.

No suitable habitat for western snowy
plover is present in the project area.
One CNDDB occurrence has been
documented within 5 miles of the
project area near Belmont. In addition,
this occurrence was last documented in
1978.

FT
CSSC

No Potential

No Potential

White‐tailed kite
(Elanus leucurus)

CFP

Found year‐round in nearly all areas of
California up to the western Sierra
Nevada foothills and southeast deserts.
Common in the Central Valley of
California and along the entire length of
the coast, possibly breeding in more arid
regions east of the Sierra Nevada and
Transverse Range (Inyo and eastern
Kern Counties). Documented breeding in
Imperial County, western Riverside
County, and eastern San Diego County.
In the Sacramento Valley, populations
have predominantly increased in

White‐tailed kite nests in rolling foothills
or valley margins with scattered oaks
and river bottomlands or marshes next
to deciduous woodland. It forages in
open grasslands, meadows, or marshes
with perching sites.

Some limited suitable habitat for white‐
tailed kite is present in the project area.
Suitable foraging and breeding habitat is
present in the vicinity of the project
area; therefore, some individuals could
fly through the project area. No CNDDB
occurrences have been documented
within 5 miles of the project area
Low Potential
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irrigated agricultural areas where the
California vole (Microtus californicus)
often occurs.
Mammals

Alameda Island
mole
(Scapanus
latimanus parvus)

CSSC

Alameda Island mole is found in a
variety of habitats, but prefers annual
Found only on Alameda Island in the San
and perennial grasslands with moist
Francisco Bay.
friable soils. This species avoids flooded
soils.

No suitable habitat for Alameda Island
mole is present in the project area. In
addition, this species is not known to
occur in the vicinity of the project. No
CNDDB occurrences have been
documented within 5 miles of the
project area.
No Potential

American badger
(Taxidea taxus)

CSSC

Occurs throughout California, the
western United States, and Canada.

American badger is rare in western San
Francisco Bay area. It occurs in
grasslands and open stages of forest and
scrub habitats with friable soils and
good prey base of burrowing rodents.

No suitable habitat for American badger
is present in the project area. No CNDDB
occurrences have been documented
within 5 miles of the project area.
No Potential

(Nyctinomops
macrotis)

CSSC

Rare in California. Found only in low
lying arid areas of southern California
and as a vagrant elsewhere.

No suitable habitat for big free‐tailed
bat
is present in the project area. No
Big free‐tailed bat needs high cliffs or
CNDDB
occurrences have been
rocky outcrops for roosting. This species
documented
within 5 miles of the
prefers rugged, rocky canyons. It feeds
project
area.
principally on large moths.
No Potential

Pallid bat

CSSC

Common throughout low elevations of
California. No found in the high Sierra

Pallid bat is uncommon, especially in
Some trees are present in the project
urban areas. This species roosts in caves area that could provide roosting habitat

Big free‐tailed bat
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from Shasta to Kern counties and the
northwestern corner of the State from
Del Norte and western Siskiyou counties
to northern Mendocino County.

and large trees and forages in grasslands
and oak savannah. It is most common in
open, dry habitats with rocky areas for
roosting.

for pallid bat; however, this habitat is
marginal since it is fairly urban. Two
CNDDB occurrences have been
documented within 5 miles of the
project area in Millbrae and Belmont.
However, these occurrences were last
recorded in 1947 and 1952, respectively.
Low Potential

San Francisco
dusky‐footed
woodrat

CSSC

(Neotoma fuscipes
annectens)

Saltmarsh harvest
mouse
(Reithrodontomys
raviventris)

Saltmarsh
wandering shrew
(Sorex vagrans
halicoetes)

San Francisco dusky‐footed woodrat is
Found throughout the San Francisco Bay
found in forest and scrub habitats of
area in grasslands, scrub and wooded
moderate canopy and moderate dense
areas.
understory.

Limited suitable habitat for San
Francisco dusky‐footed woodrat is
present in the project area. Two CNDDB
occurrences have been documented
within 5 miles of the project area.
Low Potential

FE
CE

CSSC

Occurs only in the saline emergent
wetlands of the San Francisco Bay and
its tributaries.

Endemic to the salt marshes of the
south arm of the San Francisco Bay in
San Mateo, Santa Clara, Alameda, and
Contra Costa counties.

Saltmarsh harvest mouse is only found
in saline emergent wetlands in the San
Francisco Bay and its tributaries. It uses
pickleweed as its primary cover. It also
uses non‐submerged, salt‐tolerant
vegetation for escape during extremely
high tides.
Saltmarsh wandering shrew is most
frequently found in salt marshes that
provide dense cover and have abundant
sources of invertebrates for food and

No suitable habitat for saltmarsh
harvest mouse is present in the project
area. One CNDDB occurrences has been
documented within 5 miles of the
project area near Oneill Slough in Foster
City. This occurrence was last recorded
in 1960.
No Potential
No suitable habitat for saltmarsh
wandering shrew is present in the
project area. No CNDDB occurrences
have been documented within 5 miles
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continuous ground moisture.

Potential to Occur2

of the project area.
No Potential

Townsend’s big‐
eared bat
(Corynorhinus
townsendii)
1

CPT
CSSC

Townsend’s big‐eared bat roosts in
Found throughout California, but details
caves, mines, and large trees. It forages
of its distribution are not well known.
within woodlands and along stream
Found in all but subalpine and alpine
edges. This species is extremely
habitats.
sensitive to human disturbance.

Status explanations:
Federal:
FE = Listed as endangered under the Federal Endangered Species Act.
FT = Listed as threatened under the Federal Endangered Species Act.
FC = Candidate species to be listed under the Federal Endangered
Species Act.
State:
CE = Listed as endangered under the California Endangered Species
Act.
CT = Listed as threatened under the California Endangered Species
Act.
CPT = Proposed as threatened under the California Endangered
Species Act.
CSSC = Species of Special Concern designated by California
Department of Fish and Wildlife.
CFP = Fully Protected Species under California Fish and Game Code.

2

Some suitable roosting habitat for
Townsend’s big‐eared bat is present in
the project area. No CNDDB occurrences
have been documented within 5 miles
of the project area.
Low Potential

Potential Occurrence explanations:
Present: Species was observed on the project site, or recent species
records (within five years) from literature are known within the
project area.
High:
The CNDDB or other reputable documents record the occurrence
of the species off‐site, but within a 10‐mile radius of the project
area and within the last 10 years. High‐quality suitable habitat is
present within the project area.
Moderate: Species does not meet all terms of High or Low category. For
example: CNDDB or other reputable documents may record the
occurrence of the species near but beyond a 10‐mile radius of the
project area, or some of the components representing suitable
habitat are present within or adjacent to the project area, but the
habitat is substantially degraded or fragmented.
Low:
The CNDDB or other documents may or may not record the
occurrence of the species within a 10‐mile radius of the project
area. However, few components of suitable habitat are present
within or adjacent to the project area.
No:
CNDDB or other documents do not record the occurrence of the
species within or reasonably near the project area and within the
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last 10 years, and no or extremely few components of suitable
habitat are present within or adjacent to the project area.

Town of Hillsborough
Vista Tank Reconstruction Project
Assessor’s Parcel Numbers 031-263-150, -160, and -170
Mitigated Negative Declaration / Initial Study

Appendix E
Archaeological and Historical Resources
Holman & Associates
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Daniel Gonzales, Consultant Senior Engineer
Engineering Department
Town of Hillsborough
1600 Floribunda Avenue
Hillsborough, CA 94010
08 December 2014
re:

Hillsborough Vista Water Tank Reconstruction Project, Historical Assessment

Dear Daniel,
You have asked whether the tanks or other features at the Vista Tank site should be considered historical
resources under CEQA. In my opinion, the answer to that is no, the Vista Tank facilities do not meet the
CEQA criteria for historical resources, though the site has been in this use for over the required 50 years.
The CEQA criteria for qualifying historical resources are found in the Public Resources Code
§5024.1(c)(1-4):
c) a resource may be listed as an historical resource in the California Register if it meets any of the
following National Register of Historic Places criteria:
(1) Is associated with events that have made a significant contribution to the broad patterns of California's
history and cultural heritage.
(2) Is associated with the lives of persons important in our past.
(3) Embodies the distinctive characteristics of a type, period, region, or method of construction, or represents
the work of an important creative individual, or possesses high artistic values.
(4) Has yielded, or may be likely to yield, information important in prehistory or history.

As per the project description you sent, the Vista Tank Reconstruction Project requires demolition of the
two existing aging water tanks and a pump station because they do not meet current seismic standards. The
existing Vista site tanks, not the first or original ones on the site, constructed of steel (1947) and “wood gunite”
(1965), will be replaced with a new 600,000 gallon concrete water tank; site retaining walls, a replacement
generator, onsite piping, and a replacement pump station are included in this project. Additionally, associated
SCADA improvements are also part of the Project. Essentially, the entire site will be demolished and regraded, with wall existing surface features and vegetation removed. The site will be graded to an average five
percent slope for the new tank footing, removing some 700 cubic yards of excavated materials.
There are now two tanks at the site, the steel one and the “wood gunite” one. Town records for the Vista
Tank site are sketchy and incomplete; you have provided two documents from Town Water Department
archives, one of which is pages 31 and 32 from a Water Department records “Book #3" dated July 3, 1947,
and other of which, a table entitled “Hillsborough Storage Tanks,” is undated but more recent, as it contains
hand-written notes from 2007. The information in these regarding those two tanks appears contradictory, but
the older one provides additional information in the form of a sketch map of the Vista Tank site, dated July
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1947. That sketch map shows what appears to be the existing “wood gunite” tank (based on the size and
location relative to the larger steel tank), labeled a “R/W Tank” (presumably meaning redwood), as well as a
row of three other, smaller redwood tanks at the southwest/upper portion of the site; those three tanks no longer
stand. However, the Storage Tanks table shows the redwood gunite tank was installed in 1965, but agrees the
extant 350,000 gallon steel tank was at least present in 1947 (the table says “Year Installed ... 1947"). The
1947 sketch map details appear to record connecting the new? 1947 steel tank into the pipeline system for the
other wood four tanks, so it apparently was done just before the tank went into service.
Searching historic maps of the location, it appears the Vista Tank site water storage facility probably
does date from around 1947, as the 1896, 1899, and 1915 USGS maps, and the 1939 War Department (same
as the USGS maps of the era) do not show any structures at the location. The 1949 USGS map, based on
aerial photographs taken in 1946 and field checked in 1947 (which does not mean this site was visited), shows
three small round structures at the location; these are not labeled but are likely to be water tanks, so probably
the Vista Tank site was first developed between 1939 and 1946. The 1956 USGS map shows a single tank,
labeled “WT” for water tank, that must be the large steel tank still on the site, but no smaller tanks
above/southwest of it; this map used both 1946 and 1956 aerial photos, and by that time the smaller tanks
could have been obscured by the surrounding trees. So the existing large steel tank almost certainly dates to
1947, but the smaller single redwood gunite tank’s year of construction may have been prior to 1947, or could
be a replacement built in 1965, as shown on the “Hillsborough Storage Tanks” table (which would make it just
less than 50 years old). The other wood tanks were apparently demolished prior to 1965 (according to other
Town Water Department records). A search for historic aerial photos of the location was not fruitful.
In 2009, the Vista Tank site was inspected for an historical evaluation needed for a SCADA update
project (Clark 2010); it was reinspected in September of this year and remains substantially the same. This
sloping site has the large steel tank and smaller redwood gunite tank (which appeared out of service in 2009)
stands behind (southwest of) the newer metal one, with a pump station/control room at the western side of the
property near the steel tank. The site is entirely disturbed and has been graded right up to the fences. Trees,
mostly eucalyptus but also Monterey Pine, Coast Redwood, Coast Live Oak, and acacias are present all around
the sides and back of the tanks inside the fences. An old concrete foundation and some piers are visible on the
surface at the southwest side. An approximately meter tall road cut on the northeast of the wood tank shows
dark grey-brown very fine grained sandy clay topsoil over sandstone substrate, which is also exposed behind
the large metal tank.
The older redwood gunite tank, according to Water Department records, dates to 1965, and Town records
indicate the only known work on it was done inside the tank immediately following the 1989 earthquake, then
it was taken out of service a few years later (and appeared out of service in 2009). This is a common round
wooden slat tank with locking metal rods encircling the exterior type, seen all over the country (though not
usually of redwood). Given the near ubiquity of this type of water tank, common in the nineteen century and
still made today (although usually with cables rather than solid metal rods or bands now; Timber Tanks 2011),
the tank, even if it dates to more than 50 years ago, cannot be evaluated as meeting any of the four CEQA
criteria for a “historical resource” (PRC §5024.1(c)(1-4)).
The large steel tank is older than 50 years, but it too fails to qualify as a historical resource under CEQA
criteria. It too is a very common type of construction and so not distinctive of a type or method of construction,
is not particularly significant in the broad patterns of history, is not associated with persons important in
history, and would not yield information important in history. Further, according to information you furnished
from Town records, this tank fails the test of “integrity” because it has been modified several times from its
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original design, both in the 1990s and in 2011 for the SCADA upgrade.
The other structure on the Vista Tank site, the pump house/control building, was evaluated in 2010 for
the SCADA upgrade report (Clark 2010) and found not to qualify as a historical resource at the federal level.
Like the Vista tanks, it would also not qualify as a historical resource under CEQA criteria (which are virtually
identical to the federal criteria).
Finally, there are remnant concrete foundations and piers within the Vista Tank site, undoubtedly
associated with the earlier configurations of tanks and pumps on the site. These features are of unknown age,
but probably older than 50 years because they should be associated with the three water tanks shown on the
property in the 1947 Water Department sketch and the 1949 USGS map. These also fail to qualify as
historical resources under CEQA, either intrinsically, as common concrete foundations, or as potential historic
archaeological resources due to lack of information about their age, construction techniques and purposes, and
span of use.
Conclusion
The Vista Tanks water storage site will be demolished and rebuilt with a single large modern tank. The
features now on the site will be obliterated for the new project. Neither the two extant tanks, the pump
house/control room, nor the other physical evidence of prior use of the site for the same purpose qualify as
historical resources under CEQA. However, should any potentially significant historical or archaeological
resources be discovered during demolition or construction, a qualified historical preservation specialist or
archaeologist should be called in to identify and evaluate the find.
Should you have any questions or comments on this memorandum, please give me a call or email to my
home office address.

Cordially yours,

Matthew R. Clark, RPA #10310
Senior Associate

Town of Hillsborough
Vista Tank Reconstruction Project
Assessor’s Parcel Numbers 031-263-150, -160, and -170
Mitigated Negative Declaration / Initial Study
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Section 1 - Introduction

1 INTRODUCTION
This environmental investigation report (the Report) presents the results of the environmental
investigation conducted in September 2013 (the Investigation) at the Hillsborough Vista Tank Site (the
Site) located in Hillsborough, California (the Project) by AEW Engineering, Inc. (AEW) for CSG
Consultants, Inc. (CSG). The approximate location of the project is shown on Figure 1.

1.1 PROJECT DESCRIPTION
The Site is located on Black Mountain Road in Hillsborough, California. According to CSG, a tank
replacement project (the Project) is planned at the Hillsborough Vista Tank Site. Based on site
topography provided by CSG, the site is gently sloping downward from the southern to northern portion
of the site. Currently, an existing active 350,000 gallon metal storage tank and an inactive wooden
storage tank are located at the Site.
According to CSG, the Project will involve the removal of two existing tanks, excavation of approximately
1,900 cubic yards of material, and installation of a new tank within the excavated area. The excavation
area is planned to be within an upper sloped area located within the southern half of the new tank foot
print. Excavation is anticipated to extend to approximately 14 feet below ground surface (bgs) in this
area.

1.2 SITE INVESTIGATION OBJECTIVES
The primary objectives of the Investigation are as follows:
•

Evaluating the lead content of the exterior paint on the existing tanks; and

•

Evaluating the chemical conditions of the to-be excavated soil (TBE Soil) during the tank
replacement project for potential waste classification for off-site disposal consideration.

Information obtained from the chemical analyses on soil samples may also be used to evaluate and
implement health and safety requirements for worker safety and protection during construction by the
project contractor.

1.3 REPORT ORGANIZATION
The remainder of this Report is organized into the following sections:
•

Section 2 - Field Sampling Protocols describing the pre-sampling activities, sampling
method, equipment, chain-of-custody documentation, and sample shipment employed
for this Characterization;

•

Section 3 - Laboratory Analysis Protocols describing the analyses, including methods
performed on the soil and paint chips samples;

•

Section 4 – Results of the Investigation describing the results of chemical analyses
performed on soil and paint chips samples;

Version 1

- 1-1 -

Q:\2013 Projects\2013-025 CSG Hillsborough Vista Tank Site EI\Report\V1\Report_Hillsboro Vista Tank_V1.docx

Vista Tank Reconstruction Project MND/IS - Appendix F. Environmental Investigation

Section 1 - Introduction

•

Section 5 – Conclusions and Recommendations presenting the conclusions and
recommendations derived from the results of this Investigation;

•

Section 6 – Report Limitations presenting the limitations of this Report; and

•

Section 7 – References listing the references cited in this Report.
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2 FIELD SAMPLING PROTOCOLS
2.1 PERMITS AND PRE-SAMPLING ACTIVITIES
Prior to sampling, monitoring well installation/destruction permit 13-1704 was obtained from the San
Mateo County Environmental Health Services. An Underground Services Alert (USA) notification was
made over 48 hours prior to drilling. In addition, an independent underground utilities clearance on the
boring locations was conducted by a private utility locator prior to the drilling activities. A copy of the
monitoring well installation/destruction permit obtained from the San Mateo County Environmental
Health Services and the USA notification are included in Appendix A.

2.2 SOIL SAMPLING FROM SOIL BORINGS B-1 THROUGH B-6
The subsurface soil sampling activities for this Investigation included collection of soil samples from two
soil borings (B-1 and B-2) and four shallow soil locations (B-3 through B-6) for chemical analyses on
September 13, 2013. The approximate locations of the borings and shallow sampling locations are
shown on Figure 2. The two borings (B-1 and B-2) were advanced by HEW Drilling Company, Inc. to a
depth of approximately 14 feet bgs under the direction of AEW. The four shallow soil locations (B-3
through B-6) were advanced by AEW to a depth of approximately 1.5 feet bgs. Borings B-1 and B-2 were
located on the upper slope area within the southern portion of the proposed new tank foot print where
the planned excavation would occur for the installation of the new tank. The four shallow soil sampling
locations were located within approximately 5 feet of the existing metal tank and within the planned
excavation area.
Soil samples were collected at depth intervals of 0.5 feet bgs, 2.5 feet bgs, 5.0 feet bgs, 10.0 feet bgs,
and 13.5 feet bgs at boring locations B-1 and B-2, and at depth intervals of 0.5 feet bgs and 1.5 feet bgs
at locations B-3 through B-6. Soil samples were composited and analyzed at the laboratory in
accordance with the compositing scheme and chemical analyses listed on Table 1.
Borings B-1 and B-2 were drilled at the selected locations using solid flight auger® equipment by HEW
Drilling, East Palo Alto, California. Soil samples were collected using 2 -inch diameter stainless steel
liners. At the designated soil sampling depth, a 2 inch outside diameter “split-barrel” sampler was
inserted into the auger and lowered to the sampling depth. The split-barrel was then driven 18 inches
into the soil with a 140-pound hammer dropped 30 inches. The number of blows to drive the sampler
18 inches was recorded on boring logs. After the sampler was driven 18 inches, the sampler was
retrieved from the hole, and the stainless steel sleeve was collected from inside the split barrel sampler,
capped immediately with Teflon sheets and plastic end caps and labeled with a minimum of the
following:
•

Unique Sample Identification in the format of B-DD where B=unique location
identification, and DD=sample depth interval in feet of the sample;

•

Date and time of collection;

•

Samplers’ initials; and

•

Project number.
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Shallow soil sampling locations B-3 through B-6 were collected with a hand-auger and breaking bar, the
contents of which were transferred into a stainless steel liner which was capped immediately with
Teflon sheets and plastic end caps and labeled in the same manner as the samples from borings B-1 and
B-2.
The samples were placed in a cooler with double-bagged ice at approximately 4 degrees Celsius (oC) for
transportation to McCampbell Analytical Inc. (McCampbell), Pittsburg, California, a certified California
laboratory, for chemical analyses. Table 1 presents the list of samples collected for the soil
characterization and requested for chemical analyses. Immediately after sampling, Chain-of-Custody
(COC) documentation was prepared in accordance with the procedure described in Section 2.4. In
addition, a field-sampling log was prepared and contained, at a minimum, the following information:
•

Type of sampling equipment used;

•

Sample appearance;

•

Sample Identification; and

•

Date and time of collection.

No quality assurance/quality control field samples (i.e. duplicates, trip blank, and equipment blank) were
collected.
A boring log was prepared for each boring and sampling location during the field investigation using the
Unified Soil Classification System (USCS) visual-manual procedures (ASTM D-2488-90). Copies of the
boring logs are included in Appendix B.

2.3 LEAD DIRECT-SCREENING AND PAINT CHIPS SAMPLING AND ANALYSES OF EXTERIOR PAINT
ON TANKS
2.3.1 X-ray Fluorescence Analysis for Lead on Tanks
On September 6 and 19, 2013, lead screening of the two aboveground tanks was conducted. A total of
66 locations on the existing metal tank and at 22 locations on the existing wooden tank were screened
using a Thermo Niton XL3t x-ray fluorescence (XRF) analyzer to evaluate the lead concentrations in the
paints on both tanks.
X-ray fluorescence analysis evaluates the characteristic secondary x-rays emitted by an area of material
which has been targeted with the x-ray beam from the analyzer. The technique is established under the
characteristic that the lead would produce a unique x-ray signature, which may be analyzed to evaluate
the amount of lead present on a given surface studied.
The lead paint screenings of the two tanks were conducted by utilizing the following protocols:
•

The XRF analyzer was calibrated by scanning samples of known lead concentrations
before and after analysis of the paint on the tanks to minimize potential deviation of the
analyzer;

•

The surface areas of the vertical sides of both tanks were divided into grids with size of
approximately 7 feet by 7 feet. This resulted in 66 grids on the metal tank (three rows
of 22) and 22 grids on the wooden tank (two rows of 11). The approximate layout of the
grids of each tank is shown on Figure 3;
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•

Within each grid, a random location was selected and marked for XRF analysis;

•

On each selected location, the XRF analyzer was placed directly on the tank surface for a
minimum of 30 seconds to obtain a direct reading of the lead level of the painted
surface;

•

For quality assurance/quality control purposes, a second reading on approximately 10
percents of the selected locations were conducted;

•

The readings in parts per million (ppm) of lead, sampling locations, date and time of
readings, and surface conditions observed were recorded on field notes; and

•

Following the day’s analysis, a detailed XRF analysis records were downloaded from the
analyzer and electronically stored in project folder.

2.3.2 Sampling and Analysis of Paint Chip Samples from the Tanks
On September 19, 2013, paint chip samples were collected from six locations on the metal tank and two
locations on the wooden tank using the following protocols:
•

On the metal tank, two locations were chosen from each row of the x-ray fluorescence
sampling grids established above (one from the east and west portion of the grids within
the lower, middle, and upper rows) on both the east and west sides of the tank;

•

On the wooden tank, one location was chosen from each of the two rows of the x-ray
fluorescence sampling grids established above;

•

The actual sampling locations were chosen based on the following criteria:
o

The grid with the highest x-ray fluorescence reading within each of the
respective area requiring sampling and analyses of one paint chip sample. The
final sampling locations selected for paint chips sampling and analyses are shown
on Figure 3;

•

At each selected final paint chip sampling location, exterior paint was scraped off of the
tank surface at the location of the former XRF analysis obtained for the respective grid.
Paint chip was removed from a minimum area of one square inch to the substrate
material (metal or wood) of the tanks;

•

Paint chip samples collected were placed in quart-sized zip-lock plastic bags, which were
sealed and labeled with a minimum of the following:

•

Version 1
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Unique Sample Identification in the format of B-DD where B=unique location
identification, and DD=sample depth interval in feet of the sample;

o

Date and time of collection;

o

Samplers’ initials; and

o

Project number.

The samples were transported to McCampbell for lead analysis. Table 1 presents the list
of samples collected and requested chemical analyses. Immediately after sampling,
Chain-of-Custody (COC) documentation was prepared in accordance with the procedure
described in Section 2.4; and
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•

The surface of the tanks where paint samples were taken were repainted with green
non-leaded spray paint to protect the surface of the tank, prevent further paint
chipping, and protect the tank’s aesthetic integrity.

2.4 CHAIN-OF-CUSTODY DOCUMENTATION
COC documentation was completed by the field sampler immediately following sample collection. The
COC documentation is required and necessary to physically trace sample possession from the time of
collection to its ultimate disposition. The COC documentation was signed as relinquished or received
each time the sample changes possession. The COC documentation, at a minimum, contained the
following elements:
•

Project name and number;

•

Project contact and phone number;

•

Name of field samplers;

•

Sample identification numbers;

•

Sample date and time of collection;

•

Sample matrix;

•

Number of containers submitted for each sample;

•

Sample container type;

•

Analyses requested;

•

Turnaround time requested for analyses;

•

Preservation of sample containers (if applicable);

•

Name and address of analytical laboratory; and

•

Comments if applicable.

The samples were shipped to McCampbell for chemical analyses. The samples were transported with
COC documentation. Copies of the COC documentation are presented in Appendix C.
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3 LABORATORY ANALYSES PROTOCOLS
3.1 SOIL SAMPLES
Soil samples were submitted to McCampbell for chemical analyses. Soil samples from each sampling
location were composited and analyzed at the laboratory in accordance with the composite scheme and
chemical analyses as listed in Table 1.
Because one of the project objectives was to evaluate chemical conditions for potential classification for
off-site disposal of the TBE soil, the need of additional leaching tests (California Waste Extraction Test
[WET] and United States Environmental Protection Agency’s Toxicity Characteristic Leaching Procedure
Limits [TCLP]) were evaluated. Leaching tests would be required on the composites when the total
concentration of any metal analyte equaled or exceeded any of the following two criteria:
•

Ten Times of California’s Soluble Threshold Limit Concentrations (STLCs). Soil with a
total concentration of analyte above its corresponding ten times of STLC but below the
respective TTLC is considered as potentially hazardous and would require WET to be
conducted to determine whether it is considered as California Class I non-Resource
Conservation and Recovery Act (non-RCRA) hazardous material. Soil with total
concentration of a metal analyte above its corresponding TTLC is classified as hazardous
and would not require WET analyses; or

•

Twenty Times the United States Environmental Protection Agency’s Toxicity
Characteristics Leaching Procedure Limits (TCLP Limits). Soil with a total concentration
of any metal analyte greater than twenty times the corresponding TCLP limit is
considered as potentially hazardous under federal regulations and would require TCLP
to be conducted to determine whether it is considered as a federal RCRA hazardous
material.

A list of soil composite samples and analytes requiring leaching tests is presented on Table 1. As
presented on Table 1, only the WET leaching test on lead was required on soil composite sample B-3, B4, B-5, B-6 Comp 0.5-1.5’.

3.2 PAINT SAMPLES
Paint chip samples were submitted to McCampbell for lead analysis. A list of paint samples and analyses
is included Table 1.

3.3 LABORATORY QA/QC PROCEDURES
The following laboratory QA/QC elements were performed by McCampbell for each analytical method
utilized on this project:
•

Method Blank;

•

Laboratory Control Spike;

•

Laboratory Control Spike Duplicate;

•

Matrix Spike; and
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•

Matrix Spike Duplicate.

Analytical data reports from the laboratory were reviewed for compliance with laboratory QA/QC
criteria for this project. The reported laboratory QA/QC results were within acceptable control limits.
Items reviewed include holding time in the laboratory prior to extraction; and percent recovery for
laboratory QC samples. Laboratory reports for these QA/QC controls are included in Appendix C of this
report.
The laboratory reported date of sample extraction indicates that all samples were extracted and
analyzed within their respective EPA recommended holding times. Dates of sample collection,
extraction and analysis are included in the laboratory analytical reports provided in Appendix C.
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4 RESULTS OF INVESTIGATION
4.1 SITE GEOLOGY
Interpretations of the geology at the Site were developed based on the geologic information observed in
the field during this investigation and collected during a geotechnical investigation performed by CSG in
April and May of 2007. Copies of the boring logs for the soil borings sampled during this Investigation
are included in Appendix B. The subsurface material observed during this environmental investigation
consisted of one to six inches of native soil underlain by weakly to moderately weathered brown/grey
sandstone bedrock to the total explored to of 14 feet bgs.

4.2 LABORATORY ANALYTICAL DATA VALIDATION AND REPORTING
Laboratory analytical data validation is the systematic process for reviewing a set of data against preestablished criteria to determine the quality of the data. McCampbell reviewed their data for
nonconformance and consistency. Upon receipt of the analytical data package from McCampbell, the
following items were evaluated and concluded by AEW:
•

Data package included all requested deliverables;

•

Samples were analyzed as requested;

•

Sample holding times were met;

•

Laboratory QC sample results were within established laboratory control limits;

•

Appropriate detection limits were obtained;

•

Preservation/Temperature;

•

Chain of Custody;

•

Sample integrity;

•

Calibration criteria; and

•

Blank sample results.

A systematic effort was made to identify any outliers and/or errors prior to the reporting of the data.
Outliers (data values that are significantly different from the population) can result from improper
sampling or analytical methodology, matrix interference, errors in data transcription, and real but
extreme changes in analytical parameters.
Based on the data validation, no outliers or errors were identified and the data may be used for its
intended purpose.

4.3 RESULTS OF CHEMICAL ANALYSES – SOIL SAMPLES
This section presents a summary of the results of chemical analyses performed on the soil samples
collected at the site. Laboratory analytical reports are presented in Appendix C. Results of the chemical
analyses performed on the soil samples collected during this Investigation are presented in the following
tables:
Version 1
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•

Table 2 for total petroleum hydrocarbons (TPHs) as gasoline, diesel and motor oil,
benzene/toluene/ethylbenzene/xylenes (BTEX), and methyl tert-butyl ether (MTBE) in
soil samples; and

•

Table 3 for California Codes of Regulations Title 22 metals (Title 22 Metals) in soil
samples.

4.3.1 Soil Analytical Result Evaluation Criteria
Results of the chemical analyses were evaluated using the following regulatory criteria:
•

California Regional Water Quality Control Board (RWQCB) – San Francisco Bay
Region’s Environmental Screening Levels for Shallow Soil (less than 3 meters deep)
under Commercial/Industrial Scenario and with No Potential Use of Groundwater as
Drinking Water (ESLs), (Table B), May, 2013. This criterion is employed to evaluate
whether potential contamination is present in soil at the site that may require further
investigation. This criterion is employed for this evaluation because the project area is
located on the top of a hill with no nearby water supply wells. The property is used by
the City of Hillsborough for industrial use and is anticipated to retain that use for the
foreseeable future. Chemicals with concentrations below the commercial/industrial
criteria are considered as not posing a risk of adverse effects to humans and the
environment, and therefore additional site investigation or remediation would not be
required for the respective chemical by the RWQCB – San Francisco Region. Soil below
this criterion and within the area of investigation can be considered for reuse onsite for
environmental purposes if the soil is not considered as hazardous waste and below the
other regulatory criteria considered in this section, if needed;

•

RWQCB – San Francisco Bay Region’s ESLs Direct Exposure Construction/Trench
Worker Exposure Scenario, (Table K-3), May 2013. This criterion is employed to
evaluate whether exposure to soil at the Site causes risk of adverse effects to site
workers during construction. Chemicals with concentrations below the respective ESLs
are not considered to pose a significant risk to site workers, and therefore additional
health and safety protocols may not be necessary for the respective chemical for worker
protection. However, actual requirements of the appropriate health and safety
protocols for worker protection for the chemicals in soil during the construction of the
project at the site shall be evaluated, identified, and developed by the entity who will
prepare the site specific health and safety plans for this project;

•

Integrated Risk Assessment Branch, Office of Environmental Health Hazard
Assessment, California Environmental Protection Agency –California Human Health
Screening Levels (CHHSLs) – Commercial/Industrial, September 2010. This criterion is
employed to evaluate whether exposure to chemicals in soil at the site causes a risk of
adverse effects to human health. Concentrations below the CHHSL are not considered
to pose a significant human health risk based on the commercial/industrial scenario;

•

California Total Threshold Limit Concentrations (TTLCs). Soil with concentration of any
analyte exceeding the corresponding TTLC value is considered at a minimum as
California Class I non-Resource Conservation and Recovery Act (non-RCRA) hazardous
material for disposal purposes;
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•

California Soluble Threshold Limit Concentrations (STLCs).
Soil with soluble
concentrations of any analyte, as determined by California’s Waste Extraction Test
(WET), exceeding the corresponding STLCs value is considered at a minimum as
California Class I non-RCRA hazardous material for disposal purposes;

•

Ten Times STLCs. Soil with a total concentration of any analyte above the corresponding
ten times of STLC is considered as potentially hazardous and would require WET to be
conducted on the respective analyte to determine whether it is considered a California
Class I non-RCRA hazardous material for disposal purposes;

•

Twenty Times United States Environmental Protection Agency’s (USEPA’s) Toxicity
Characteristics Leaching Procedure Limits (TCLPs). Soil with a total concentration of
any analyte above twenty times over the corresponding TCLP is considered as
potentially hazardous and would require TCLP to be conducted on the respective
analyte to determine whether it is considered as a federal RCRA hazardous material for
disposal purposes; and

•

TCLPs. Soil with a soluble concentration of an analyte, as determined by USEPA’s TCLP
test, exceeding the corresponding TCLP criteria is considered as a federal RCRA
hazardous material for disposal purposes.

4.3.2 Results - Soil Samples
Results of the chemical analyses performed on the composites of soil samples collected from soil
borings B-1 and B-2 and shallow soil sampling locations B-3 through B-6 are listed in Tables 2 and 3.
During the field sampling, no odors or discoloration was observed in the soil cuttings of these six
locations. Results of the chemical analyses are described below:
•

•

Version 1

TPHs. Results of the TPHs analyses from the subsurface soil samples are listed in Table 2
and are described below:
o

TPHs as gasoline was reported in the composite soil samples below the detection
limit of 1.0 milligram per kilogram (mg/Kg);

o

TPHs as diesel were reported in the soil composites at concentrations ranging
from 2.0 mg/Kg to 34 mg/Kg. The concentrations were all below the ESLs for
commercial/industrial scenario and construction/trench worker scenarios;

o

TPHs as motor oil were reported in the soil composites at concentrations ranging
from 7.2 mg/Kg to 57 mg/Kg. The concentrations were all below the ESLs for
commercial/industrial scenario and construction/trench worker scenarios; and

o

BTEX and MTBE were reported below their respective detection limits in the
composite samples, with the exception of toluene, which was reported at 0.092
mg/Kg in composite B-4, B-4, B-5, B-6 Comp 0.5-1.5’. The concentrations were all
below the ESLs for commercial/industrial scenario and construction/trench
worker scenarios.

Title 22 Metals. Results of Title 22 Metals analyses on the subsurface soil composite
samples are listed in Table 3. A summary of the chemical results are described below:
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o

Antimony was reported in the soil composites at concentrations ranging from
0.53 mg/Kg to 0.60 mg/Kg. The detected concentrations were below the ESLs for
commercial/industrial scenario, construction/trench worker scenario and the
respective CHHSL;

o

Arsenic was detected in soil composite samples at concentrations ranging from
6.4 mg/kg to 12 mg/kg. The detected concentrations of arsenic were above the
respective ESL for commercial/industrial scenario (0.96 mg/Kg) and the
respective CHHSL (0.07 mg/Kg). All but one composite were below the respective
ESL for construction/trench worker scenario (10 mg/kg). Based on the following
rationale, it is believed that the detected concentrations of arsenic in soil are
likely representative of background concentration of arsenic at the site:
−

The spatial distribution of arsenic observed in the soil samples from and near
the site all within similar magnitude of concentrations suggesting that the
reported concentrations are likely due to natural occurring arsenic at the site;
and

−

According to Section 6.4 of the RWQCB’s Screening for Environmental
concerns at Sites with Contaminated Soil and Groundwater, naturallyoccurring concentrations of arsenic in soil typically exceed ESLs and
therefore alternative screening levels based on regionally-specific
established background levels may represent a more appropriate screening
level criteria. A search of potential background concentration ranges of
arsenic in soil within the San Francisco Bay Area indicated arsenic in soil for
the San Francisco Bay Area are listed at concentrations ranging from 5 mg/Kg
to 20 mg/kg (City of Emeryville 2005, RWQCB 2001, and CH2MHill 2008).
The range of arsenic observed in soil samples at the site is within the general
range of arsenic background concentration in soil within the San Francisco
Bay Area based on the referenced documents reviewed. Because the range
of arsenic concentrations for the samples is similar to the background
concentration range cited above for the San Francisco Bay Area, it is not
anticipated that additional site characterization or remediation will be
required for arsenic.

o

Barium was detected at concentrations ranging from 330 mg/Kg to 570 mg/Kg.
The detected concentrations were below the ESLs and the respective CHHSL;

o

Beryllium was detected at concentrations ranging from 0.68 mg/Kg to 0.82
mg/Kg. The detected concentrations were below the ESLs and the respective
CHHSL;

o

Cadmium was reported below the detection limit of 0.25 mg/Kg;

o

Chromium was detected at concentrations ranging from 28 mg/Kg to 31 mg/Kg.
All detected concentrations were below ESLs and the respective CHHSL.

o

Cobalt was detected at concentrations ranging from 12 mg/Kg to 16 mg/Kg. The
detected concentrations were below the ESLs and the respective CHHSL;
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o

Copper was detected at concentrations ranging from 23 mg/Kg to 49 mg/Kg.
These concentrations were all below the ESLs and the respective CHHSL;

o

Lead was detected at concentrations ranging from 20 mg/Kg to 80 mg/Kg. These
concentrations were all below the ESLs and the respective CHHSL. WET
extraction was performed on soil composite B-3,B-4,B-5,B-6 Comp 0.5-1.5’,
which had a lead detection of 80 mg/Kg. The result of the WET leaching test on
the composite was 5.3 mg/L, which is above the STLC of 5.0 mg/L;

o

Mercury was reported at concentrations ranging at concentrations ranging from
0.056 mg/Kg to 0.062 mg/Kg. These concentrations were all below the ESLs and
the respective CHHSL;

o

Molybdenum was detected at concentrations ranging from below the detection
limit of 0.50 mg/Kg to 0.92 mg/Kg. These concentrations were all below the ESLs
and the respective CHHSL;

o

Nickel was reported at concentrations ranging from 28 mg/Kg to 41 mg/Kg.
Detected concentrations of nickel were all below the ESLs and the respective
CHHSL;

o

Selenium was detected at concentrations ranging from below the detection limit
of 0.50 mg/Kg to 0.63 mg/Kg. These concentrations were all below the ESLs and
the respective CHHSL;

o

Silver and Thallium were reported below the detection limit of 0.5 mg/Kg;

o

Vanadium was reported at concentrations ranging from 48 mg/Kg to 53 mg/Kg.
The detected concentrations were below the ESLs and the respective CHHSL; and

o

Zinc was reported at concentrations ranging from 59 mg/Kg to 98 mg/Kg. These
concentrations were all below the ESLs and the respective CHHSL.

All metals concentrations were below their respective ESL and CHHSL commercial/industrial criteria or
within the background concentration of the area and therefore are not considered to pose significant
adverse risks to humans and the environment. Additional site investigation or remediation would not
be anticipated for this site.
Results of the total metals concentrations indicated that soil represented by composite samples B-1,B-2
Comp 0.5-2.5’ and B-1,B-2 Comp 5-14’ are considered as non-hazardous waste for offsite disposal when
excavated or could be considered as a potential source for reuse on site based on the results of the
investigation presented in this report. Soil represented by composite sample B-3,B-4,B-5,B-6 Comp 0.51.5’ is considered as California non-RCRA hazardous waste if it is excavated for offsite disposal. As
shown on Figure 2, based on the locations of shallow soil sampling locations B-3, B-4, B-5, and B-6, a
volume of approximately 40 cubic yards of soil around these borings was estimated for potential
classification as California non-RCRA hazardous waste due to elevated level of soluble lead observed in
leaching test of this composite sample. Therefore, this soil will be required for disposal at a landfill
facility that is permitted to accept California non-RCRA hazardous waste if excavated.

Version 1

- 4-5 -

Q:\2013 Projects\2013-025 CSG Hillsborough Vista Tank Site EI\Report\V1\Report_Hillsboro Vista Tank_V1.docx

Vista Tank Reconstruction Project MND/IS - Appendix F. Environmental Investigation

Page F-19

Section 4 – Results of Investigation

4.4 RESULTS OF CHEMICAL ANALYSES – PAINT SAMPLES
4.4.1 Paint Analytical Result Evaluation Criteria
Results of the chemical analyses were evaluated using the following regulatory criteria:
•

California Total Threshold Limit Concentrations (TTLCs); and

•

RWQCB – San Francisco Bay Region’s ESLs Direct Exposure Construction/Trench
Worker Exposure Scenario, (Table K-3), May 2013.

4.4.2 Results – Paint Chip Samples
Results of the chemical analyses performed on the paint chip samples collected from the two existing
tanks are listed in Table 4. Results of the chemical analyses are described below:
•

Lead was reported at concentrations ranging from 27,000 mg/Kg to 600,000 mg/Kg. All
paint samples exceed the TTLC value for lead of 1,000 mg/Kg and the respective ESL
value for worker protection. It is anticipated that the paint on these tanks may be
potentially removed from the tanks by, but not limited to, the following alternative:
o

The tanks will be dismantled without removing the paint on the tanks. The
management and disposal of the tank debris will be conducted in accordance
with the off-site facility receiving the dismantled tanks; or

o

The paint on the tank will be removed prior to dismantling the tank. The
removed paint waste, based on the total concentration of the lead, will be
classified at a minimum as California hazardous waste, however, depending on
the disposal facility, additional USEPA TCLP leaching test may be required to
demonstrate whether the waste stream would be considered as federal RCRA
hazardous waste.

Appropriate health and safety protocols shall be developed and implemented by
contractor for protection of its workers on the tanks due to elevated levels of lead are
observed in the paint chip samples from these two tanks.
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5 CONCLUSIONS AND RECOMMENDATIONS
5.1 CONCLUSIONS
5.1.1 Subsurface Soil Samples
Results of the total metals concentrations and leaching tests indicated that soil represented by the
composite samples from borings B-1 and B-2 is considered as non-hazardous waste for offsite disposal
when excavated. These borings were collected in the upper (southern) portion of the proposed
excavation area, adjacent to the existing wooden tank. The top 1.5 feet of soil in the lower (northern)
portion of the proposed excavation area, represented by the composite sample from shallow soil
sample locations B-3, B-4, B-5, and B-6 would be considered California non-RCRA hazardous waste.
Potential landfill and disposal facilities were contacted to obtain pre-approval acceptance on the soil
based on the results of this environmental investigation. Electronic notification of pre-approval
acceptance from potential landfill and disposal facilities were received from Waste Management for the
non hazardous soil and Waste Solutions Group for the California non-RCRA hazardous soil. The final
waste classification and acceptance for the two soil waste streams shall be determined and approved by
the selected disposal facility upon submittal of the final waste profile application by the contractor
during construction. Contact information for the two disposal facilities are listed below:
•

Waste Solutions Group, 100 Cargo Way, San Francisco, Ca:
(david@wastesolutionsgroup.com) at 415-642-7170; and

•

Waste Management, 10840 Altamont Pass Road, Livermore, Ca: Contact Mr. Brian Mansfield
(bmansfield@wm.com) at 209-763-2552.

Contact Mr. David Gavrich

In summary, results of the chemical analyses performed on the subsurface soil samples indicated the
following:
•

TPHs as gasoline was reported in the composite soil samples below the detection
limit of 1.0 mg/Kg;

•

TPHs as diesel were reported in the soil composites at concentrations ranging from
2.0 mg/Kg to 34 mg/Kg. The concentrations were all below the ESLs for
commercial/industrial scenario and construction/trench worker scenarios;

•

TPHs as motor oil were reported in the soil composites at concentrations ranging
from 7.2 mg/Kg to 57 mg/Kg. The concentrations were all below the ESLs for
commercial/industrial scenario and construction/trench worker scenarios;

•

BTEX and MTBE were reported below their respective detection limits in the
composite samples, with the exception of toluene in composite B-3,B-4,B-5,B-6
Comp 0.5-1.5’ at a concentration 0.092 mg/Kg;

•

Results of the subsurface soil analyses indicated that with the exception of arsenic, all
metals results were detected below their respective ESLs and CHHSL values;
Arsenic was detected in the four composite samples at concentrations above the
respective ESL and CHHSL for Commercial/Industrial worker scenario. Based on the
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following rationale it is believed that the detected concentrations of arsenic in soil are
likely representative of background concentrations of arsenic at the site:
o

According to Section 6.4 of the RWQCB’s Screening for Environmental concerns
at Sites with Contaminated Soil and Groundwater (RWQCB 2008), naturallyoccurring concentrations of arsenic in soil typically exceed ESLs and therefore
alternative screening levels based on regionally-specific established background
levels may represent a more appropriate screening level criteria. A search of
potential background concentration ranges of arsenic in soil within the San
Francisco Bay Area indicated arsenic in soil for the San Francisco Bay Area are
listed at concentrations ranging from 5 mg/Kg to 20 mg/kg (City of Emeryville
2005, RWQCB 2001, and CH2mHill 2008). The range of arsenic observed in soil
samples at the site is within the general range of arsenic background
concentration in soil within the San Francisco Bay Area based on the referenced
documents reviewed. Because the range of arsenic concentrations for the
samples is similar to the background concentration range cited above for the San
Francisco Bay Area, it is not anticipated that additional site characterization,
remediation, or engineering controls to limit exposure will be required for
arsenic.

•

Soil from the upper 1.5 feet of the lower (northern) proposed excavation area is
considered California non-RCRA hazardous waste for disposal consideration. This is
based on leaching results from Composite Sample B-3,B-4,B-5,B-6. The extent of the
shallow California non-RCRA hazardous area is contained around the immediate
perimeter area of the existing metal tank where rain water has been in contact with the
painted tank surface and infiltrated the perimeter ground surface. See Figure 2 for the
extent of soil delineated as California non-RCRA hazardous waste; and

•

Soil from below 1.5 bgs is considered as non-hazardous waste for disposal purposes
based on results from composite samples B-1,B-2 Comp 0.5-2.5 and B-1,B-2 Comp 5-14’.

5.1.2 Paint Samples
Results of the lead tests indicated that the paint on both the metal and wooden tank is considered at a
minimum as California non-RCRA hazardous waste. No leaching tests were performed on the paint
samples. It is anticipated that the paint on these tanks may be potentially removed by, but not limited
to, the following alternatives:
•

The tanks will be dismantled without removing the paint on the tanks. During
dismantling, handling, transporting the tank to the disposal facility, the tank surface
should be stabilized by wrapping and securing the tank pieces in plastic sheeting or
coating the outer tank surface with a stabilizer compound to mitigate the potential for
friable paint to flake off during transport. The management and disposal of the tank
debris will be conducted in accordance with the off-site facility receiving the dismantled
tanks; or

•

The paint on the tank will be removed prior to dismantling the tank. The removed paint
waste, based on the total concentration of the lead, will be classified at a minimum as
California hazardous waste, however, depending on the disposal facility, additional
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USEPA TCLP leaching test may be required to demonstrate whether the waste stream
would be considered as federal RCRA hazardous waste.

5.2 RECOMMENDATIONS
Based on the results of this site investigation, the followings are recommended:
•

The paint on both the existing metal tank and wooden tank is considered as at a
minimum California non-RCRA hazardous waste for disposal purposes. If the paint is to
be removed from the tanks prior to tank removal, TCLP leaching tests would be
recommended to determine if the paint is RCRA hazardous waste;

•

The contractor responsible for tank disposal must develop and implement a waste
management and disposal plan for the paint on both tanks dependent upon the method
chosen for disposal;

•

No site mitigation would be required at the site on chemicals with reported
concentrations in soil exceeding the ESLs or CHHSLs based on the rationale as discussed
in Section 5.1;

•

To ensure the rationale for the no site mitigation as described in this report in the
sections above is valid and that proper soil management and handling protocols will be
implemented during construction activities, a soil management plan shall be developed
and implemented by the contractor. The soil management plan would address the
handling, management and reuse of soil for this project at the Site. The soil
management plan shall also address on-site procedures to be implemented on soil that
is considered as hazardous;

•

A waste management and disposal plan for soil to be developed and implemented by
the construction contractor to ensure compliance of proper waste classification by
applicable regulations and waste acceptance requirements by the landfill/disposal
facility; and

•

To ensure the safety of personnel during construction, a health and safety program
would be developed and implemented by contractor for this work to protect workers
from exposure to chemicals above the applicable federal and state Occupational Safety
and Health Administration’s (OSHA) Permissible Exposure Limits (PELs). Such protocols
should include personal protective equipment requirements, worker decontamination
procedures, and air monitoring strategies to ensure that workers are adequately
protected.
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6 REPORT LIMITATIONS
This Report was prepared based on the results of this environmental investigation and information
currently available from The City of Hillsborough and CSG. If future information related to this Site
indicates that any of these analytes may be present at concentrations in soil and groundwater, and site
geology and hydrogeology that are significantly different from the data presented in this Report or other
contaminants may be present at the Site, additional environmental and geologic investigation will be
required and warranted for site environmental characterization.
Our services consist of professional opinions and recommendations made in accordance with generally
accepted environmental engineering principles and practices.

Version 1

- 6-1 -

Q:\2013 Projects\2013-025 CSG Hillsborough Vista Tank Site EI\Report\V1\Report_Hillsboro Vista Tank_V1.docx

Vista Tank Reconstruction Project MND/IS - Appendix F. Environmental Investigation

Page F-24

Section 7 - References

7 REFERENCES
CH2M Hill, 2008, “Remedial Investigation, AMCO Chemical Superfund Site, 1414 3rd Street, Oakland
California”, dated February 2008.
Emeryville, City of, 2005, “Conditional Approval of Removal Action Work Plan, Glashaus Site located at
1269, 1289 and 1301 65th Street, Emeryville”, dated October 3, 2005.
Regional Water Quality Control Board, 2001, “Executive Officer’s Report”, dated April 11, 2001.
RWQCB, 2008. “Screening for Environmental Concerns at Sites with Contaminated Soil and
Groundwater”, dated May 2008.
TRC, 2007, “Geotechnical Investigation, Vista Water Tank, Lancaster Road, Hillsborough, California”,
dated July 31, 2007.
University of California at Riverside, Kearny Foundation of Soil Science, Division of Agriculture and
Natural Resources, 1996. “Background Concentrations of Trace and Major Elements in
California Soils, dated March, 1996.

Version 1

- 7-1 -

Q:\2013 Projects\2013-025 CSG Hillsborough Vista Tank Site EI\Report\V1\Report_Hillsboro Vista Tank_V1.docx

Vista Tank Reconstruction Project MND/IS - Appendix F. Environmental Investigation

Tables

TABLES

Q:\2013 Projects\2013-025 CSG Hillsborough Vista Tank Site EI\Report\V1\Report_Hillsboro Vista Tank_V1.docx

Page F-25

Vista Tank Reconstruction Project MND/IS - Appendix F. Environmental Investigation

Page F-26

TABLE 1
LIST OF CHEMICAL ANALYSES
HILLSBOROUGH VISTA TANK SITE
HILLSBOROUGH, CALIFORNIA

Composite ID

Sample ID

Sampling
Location

Sample
Depth (ft
bgs) (1)

Sample
Media

B-1
B-1
B-2
B-2
B-1
B-1
B-1
B-2
B-2
B-2
B-3
B-3
B-4
B-4
B-5
B-5
B-6
B-6
---------

0.5
1.5
0.5
1.5
5.0
10.0
13.5
5.5
10.5
13.5
0.5
1.5
0.5
1.5
0.5
1.5
0.5
1.5
---------

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Paint
Paint
Paint
Paint
Paint
Paint
Paint
Paint

TPHs-G,
BTEX, and
MTBE (2)

TPH-D & Title 22
MO (3) Metals (4)

WET (5)
Lead

Lead (6)

Soil Samples
B-1-0.5
B-1-2.5
B-2-0.5
B-2-2.5
B-1-5.0
B-1-10.0
B-1-13.5
B-1, B-2 Comp 5'-14'
B-2-5.5
B-2-10.5
B-2-13.5
B-3-0.5
B-3-1.5
B-4-0.5
B-3, B-4, B-5, B-6
B-4-1.5
Comp 0.5-1.5'
B-5-0.5
B-5-1.5
B-6-0.5
B-6-1.5
Metal Tank Quadrant 14 Lower (A)
Metal Tank Quadrant 7 Lower (A)
Metal Tank Quadrant 19 Middle (B)
Metal Tank Quadrant 3 Middle (B)
Metal Tank Quadrant 20 Upper (C)
Metal Tank Quadrant 5 Upper (C)
Wooden Tank Quadrant 4 Lower (A)
Wooden Tank Quadrant 9 Upper (B)

B-1, B-2 Comp 0.5'-2.5'

√

√

√

NR (7)

NA (8)

√

√

√

NR

NA

√

√

√

√

NA

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA

√
√
√
√
√
√
√
√

Notes :
1. ft bgs = feet below ground surface
2. TPHs-G, BTEX, MTBE = Total petroleum hydrocarbons as gasoline, benzene/toluene/ethylbenzene/xylenes, and methyl tertiary butyl
ether by USEPA Method 8015 modified/8021.
3. TPH-D & MO = Total petroleum hydrocarbons as diesel and motor oil by USEPA Method 8015 modified with silica gel cleanup;
4. Title 22 Metals = California Code of Regulations Title 22 metals by USEPA Methods 6000/7000 series;
5. WET = California Waste Extraction Test
6. Lead by EPA 6000 Series
7. NR = Not required.
8. NA = Not analyzed
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TABLE 2
RESULTS OF TOTAL PETROLEUM HYDROCARBONS, AND BTEX/MTBE ON SOIL SAMPLES
HILLSBOROUGH VISTA TANK SITE
HILLSBOROUGH, CALIFORNIA

Unit
REGULATORY CRITERIA (3)
ESLs - Table B Commercial/Industrial
ESLs - Table K-3 Construction Workers
Sample Identification

B-1, B-2 Comp
0.5'-2.5'

B-1, B-2 Comp
5'-14'

B-3, B-4, B-5, B6 Comp 0.51.5'

B-1-0.5
B-1-2.5
B-2-0.5
B-2-2.5
B-1-5.0
B-1-10.0
B-1-13.5
B-2-5.5
B-2-10.5
B-2-13.5
B-3-0.5
B-3-1.5
B-4-0.5
B-4-1.5
B-5-0.5
B-5-1.5
B-6-0.5
B-6-1.5

TPH (1) as
Gasoline
mg/Kg (2)

TPH as
Diesel
mg/Kg

TPH as
Motor Oil
mg/Kg

Benzene
mg/Kg

Ethyl
benzene
mg/Kg

Toluene
mg/Kg

Xylenes
mg/Kg

MTBE(1)
mg/Kg

500
1800

500
900

2500
28000

1.2
71

4.7
490

9.3
4300

11
2500

8.4
3800

<1.0

2.0

7.2

<0.005

<0.005

<0.005

<0.005

<0.05

<1.0

3.1

7.9

<0.005

<0.005

<0.005

<0.005

<0.05

<1.0

34

57

<0.005

<0.005

0.092

<0.005

<0.05

Notes :
1. TPH = Total Petroleum Hydrocarbons; MTBE = Methyl Tert Butyl Ether
2. mg/kg = milligrams per kilogram
3. Regulatory Criteria:
ESLs = California Regional Water Quality Control Board - San Francisco Region Environmental Screening Levels (ESLs), May 2013.
ESLs - Table B Residential = ESLs for Shallow Soil and Groundwater is NOT a Current or Potential Source of Drinking Water under Residential Land Use Scenario (Table B).
ESLs - Table K-3 Construction Worker = ESLs for Direct Exposure Soil Screening Levels Construction/Trench Worker Exposure Scenario (Table K-3).
NA = Not available or not applicable
4. ND= Not Detected
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TABLE Vista
3
RESULTS OF TITLE 22 METALS ON SOIL SAMPLES
HILLSBOROUGH VISTA TANK SITE
HILLSBOROUGH, CALIFORNIA

Chemical Parameters (1)
Unit (2)
REGULATORY CRITERIA (3)
ESLs - Table B Commercial/Industrial
ESLs - Table K-3 Construction
Workers
CHHSLs - Commercial/Industrial
TTLCs

Sb
mg/kg

As
mg/kg

Ba
mg/kg

Be
mg/kg

Page F-28

Cd
Total Cr
Co
mg/kg mg/kg mg/kg

Cu
mg/kg

Wet
Pb
Hg
Pb
mg/kg mg/L mg/kg

Mo
mg/kg

Ni
mg/kg

Se
mg/kg

Ag
mg/kg

Tl
mg/kg

V
mg/kg

Zn
mg/kg

40

0.96

1500

8

12

750

80

230

320

NA

10

40

150

10

40

10

200

600

120

10

61000

180

110

460000

49

12000

320

NA

27

1500

6100

1500

1500

3.1

1500

93000

380

0.24

63000

190

7.5

100000

3200

38000

320

NA

180

4800

16000

4800

4800

63

6700

100000

500

500

10000

75

100

500

8000

2500

1000

NA

20

3500

2000

100

500

700

2400

5000
2500

10 x STLCs

150

50

1000

7.5

10

50

800

250

50

NA

2

3500

200

10

50

70

240

STLC

NA

NA

NA

NA

NA

NA

NA

NA

NA

5

NA

NA

NA

NA

NA

NA

NA

NA

20 x TCLPs

NA

100

2000

NA

20

100

NA

NA

100

NA

4

NA

NA

20

100

NA

NA

NA

TCLPs

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Concentrations in California
Benchmark Soil

NA

3.5

509

1.28

0.36

122

14.9

28.7

23.9

NA

0.26

1.3

57

0.058

0.8

15.7

112

149

0.59

9.7

330

0.77

<0.25

28

16

39

22

NR

0.062

0.63

37

<0.5

<0.5

<0.5

48

82

0.60

12

570

0.82

<0.25

31

15

49

20

NR

0.056

0.92

41

0.63

<0.5

<0.5

49

98

0.53

6.4

230

0.68

<0.25

31

12

23

80

5.3

0.058

<0.50

28

<0.5

<0.5

<0.5

53

59

Composite
Identification

Samples in
Composite

B-1-0.5
B-1, B-2 Comp
0.5'-2.5'

B-1-2.5
B-2-0.5
B-2-2.5
B-1-5.0
B-1-10.0

B-1, B-2 Comp
5'-14'

B-1-13.5
B-2-5.5
B-2-10.5
B-2-13.5
B-3-0.5
B-3-1.5

B-3, B-4, B-5, B6 Comp 0.51.5'

B-4-0.5
B-4-1.5
B-5-0.5
B-5-1.5
B-6-0.5
B-6-1.5
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RESULTS OF LEAD ANALYSIS ON PAINT CHIP SAMPLES
HILLSBOROUGH VISTA TANK SITE
HILLSBOROUGH, CALIFORNIA

Chemical Parameters (1)
Unit (2)
REGULATORY CRITERIA (3)
ESLs - Table B Commercial/Industrial
ESLs - Table K-3 Construction Workers

Page F-29

Lead
mg/kg
320
320

CHHSLs - Commercial/Industrial

320

TTLCs

1000

10 x STLCs

50

STLC

NA

20 x TCLPs

100

TCLPs

NA

Concentrations in California Benchmark Soil

23.9

Composite Identification

Metal Tank Quadrant 14 Lower (A)

140,000

Metal Tank Quadrant 7 Lower (A)

220,000

Metal Tank Quadrant 19 Middle (B)

27,000

Metal Tank Quadrant 3 Middle (B)

240,000

Metal Tank Quadrant 20 Upper (C)

370,000

Metal Tank Quadrant 5 Upper (C)

600,000

Wooden Tank Quadrant 4 Lower (A)

86,000

Wooden Tank Quadrant 9 Upper (B)

67,000

1. Lead by EPA 6000 Series;
2. mg/kg = milligrams per kilogram; mg/L = milligrams per liter
3. Regulatory Criteria:
ESLs = California Regional Water Quality Control Board - San Francisco
Region Environmental Screening Levels (ESLs), May, 2013
ESLs - Table B Comerrcial/Industrial = ESLs for Shallow Soil and Groundwater is NOT a
Current or Potential Source of Drinking Water under Commercial/Industrial Land Use
Scenario (Table B).
ESLs - Table K-3 Construction Worker = ESLs for Direct Exposure Soil Screening Levels
Construction/ Trench Worker Exposure Scenario (Table K-3).
CHHSLs - Commercial/Industrial = California Human Health Screening Levels
(CHHSLs) for Commercial/Industrial Scenario,
TTLC = California Total Threshold Limit Concentration; STLC = California Souble
Threshold Limit Concentration; TCLP = United States Environmental Protection
Agency's Toxicity Characteristic Leaching Procedure
Concentrations of trace metals in benchmark soils is the result of a comprehensive,
scientific evaluation of soils collected from 50 locations throughout California.
Study conducted by Kearney Foundation of Soil Science, Division of Agricultural and
Natural Resources, University of California, Riverside;
4. NA = Not Applicable; NR = Not Required;
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TABLE Vista
3 (CONT.)
RESULTS OF TITLE 22 METALS ON SOIL SAMPLES
HILLSBOROUGH VISTA TANK SITE
HILLSBOROUGH, CALIFORNIA

Page F-30

1. Title 22 Metals
Sb = Antimony; As = Arsenics; Ba = Barium; Be = Beryllium; Cd = Cadmium, Cr = Chromium; Co = Cobalt; Cu = Copper; Pb = Lead; Hg = Mercury; Mo = Molybdenum; Ni = Nickel, Se = Selenium;
Ag = Silver; Tl = Thallium; V = Vanadium; and Zn = Zinc
2. mg/kg = milligrams per kilogram; mg/L = milligrams per liter
3. Regulatory Criteria:
ESLs = California Regional Water Quality Control Board - San Francisco Region Environmental Screening Levels (ESLs), May, 2013
ESLs - Table B Residential = ESLs for Shallow Soil and Groundwater is NOT a Current or Potential Source of Drinking Water under Residential Land Use Scenario (Table B).
ESLs - Table K-3 Construction Worker = ESLs for Direct Exposure Soil Screening Levels Construction/ Trench Worker Exposure Scenario (Table K-3).
CHHSLs - Commercial/Industrial = California Human Health Screening Levels (CHHSLs) for Residential Scenario,
TTLC = California Total Threshold Limit Concentration; STLC = California Souble Threshold Limit Concentration;
TCLP = United States Environmental Protection Agency's Toxicity Characteristic Leaching Procedure
Concentrations of trace metals in benchmark soils is the result of a comprehensive, scientific evaluation of soils collected from 50 locations throughout California.
Study conducted by Kearney Foundation of Soil Science, Division of Agricultural and Natural Resources, University of California, Riverside;
4. NA = Not Applicable; NR = Not Required;
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Figure

FIGURES
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Appendix A – Soil Boring Permit

APPENDIX A
MONITORING WELL INSTALLATION/DESTRUCTION PERMIT
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ENVIRONMENTAL HEALTH
SAN

ORDINANCE: 04023

MATEO

PERMIT

COUNTY

13-

e e~
Protec.tmg Our Health and tnv"onment

PIE:

2010

MONITORING WELLS -INSTALLATION/DESTRUCTION

FACILITY:

OWNER:

BLACK MOUNTAIN RD. HILLSBOROUGH

TOWN OF HILLSBOROUGH
1600 FLORIBUNDA A VENUE
HILLSBOROUGH
WP0009590 F A0054144
NO APN LISTED
AMOUNT PAID:
577.00

CONTRACTOR:
HEW DRILLING COMPANY

TERMS & CONDITIONS:

CONSTRUCT SOIL BORINGS (2)
CONSULTANT: AEW ENGINEERING INC
PROJECT MGR: RANDY YOUNG
SEE SPECIAL CONDITIONS NOTED ON APPLICATION
MARC MULLANEY
ENVIRONMENTAL HEALTH SPECIALIST
DATE ISSUED:

9/11/2013
EXPIRATION DATE:

1111 /2014

THIS PERMIT IS NONTRANSFERABLE AND MUST BE POSTED ON-SITE IN A CONSPICUOUS PLACE

170 4
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2o13 sussuRFACE DRILLING PERMIT APPLICATIONs P

$5

HEALTH

4 20

SAN MATEO COUNTY ENVIRONMENTAL HEALTH SERVICES DIVISION t
13
2000 ALAMEDA DE LAS PULGAS, SUITE 100, SAN MATEO, CA 94403 RECEIVED
VOICE (650) 372·6200 FAX (650) 627·8244

FEES:
77 co
ALLOW FOUR (4) WORKING DAYS FOR PROCESSING PERMIT, DRILLING DATE & TIME MUST BE
$577.00 (env. borings or any wells)
SCHEDULED WITH COUNTY STAFF AT LEAST TWO (2) WORKING DAYS (48 HOURS)
$361.00 (geotechnical borings only)
IN ADVANCE BUT AT LEAST TWO (2) WORKING DAYS AFTER APPLICATION SUBMIITAL
PURPOSE OF I~ GROUNDWATER MONITORING I VAPOR WELL INSTALLATION lX CONSTRUCT SOIL BORINGS
APPLICATION l GROUNDWATER MONITORING I VAPOR WELL DESTRUCTION I EXTENSION OF PERMIT#
NO. OF WELLS
NO. OF BORINGS 2
WELUBORING NAMES
PURPosE oF
ENVIRo ,.,..
I COUNTY GPP (permit approval is not to be considered work plan approval)
II REQUIRED
DRILLING
I GEOTECH "'"'
BY
RWQCB/DTSC/USEPAJProvide approval letter) IX OTHER (i.e. voluntary)
SITE/ DRILLING INFORMATION
SITE NAME Hillsborough Vista Tank Site
ASSESSOR'S PARCEL# (REQUIRED)~ t!..lr
(one per permit)
DRILLING LOCATION ADDRESS Black Mountain Road & Lancasler Road
ZIP94010
CITY Hillsborough
To Be Constructed In: IX Public Property I Private Property I Refuse
I Other
Schematics for construction only may be submitted in lieu of description below, particularly if wells will be constructed differently
Maximum Proposed Depth Wells/Borings 14
(feet) Drilling Method Hollow Slem Auger, Hand Auger
Boring Diameter 6
Casing Diameter
Screen Interval N/A
Filter Pack Interval NIA
Destruction Method(6 gallons water max per 94 lb cement up to 5% bentonite): I Press~r~ Grout!ng (provide w~ll construction. logs)
'
I Overdnlhng (gUide rods for entire depth reQUired)
WELU BORING OWNER:
(WELUBORING OWNER NAME OR CONTACT PERSON SHOULD MATCH SIGNATURE)
NAME City of Hillsborough
CONTACT PERSON £"'-'\ 'Ni\\iS
ADDRESS \(., CO ft.,y-',bvY'\~0,. Alf'(... .
CITY, STATE, ZIP \-\il\?b o ~u?'-' • CA 1 ~4:o\O
TELEPHONE ( c:.so) 315" - 14-~A:
EMAIL ~v.id\is ~ \:\~\\s'p.w-ov•h - hki
.
It is my responsibility to notify the County of any known changes in the purpose of this well/boringr om that which is indicated on this applicationand
to notify the County of any known damage to the well, and to maintain the well in good condition. (Letter signed by well/boring owner/contact
person, containing above language and attesting to knowle~rmit requirements and conditions, may be sf,stiturd for signature.)
WeiUBoring Owner'siContact Person's Signature:
~
Date: Oz "'")- \ ~

Irx

PROPERTY OWNER:

·T'

Ir

(NAME AS APPEARS ON ASSESSOR'S ROLES SHOULD MATCH SIGNATURE)

NAME Cit~ of Hillsborough
CONTACT PERSON £...v\ w.lli'>
ADDRESS \ C..oo f\o Y" Ibv"'~" P...ll'<- .
CITY, STATE, ZIP 1-\ 1\\<::bo.rov<)'-' , (,d. 1 ~4oto
TELEPHONE
("so ) 37S - 14--+4:
EMAIL ~w\\1 is
Hdl~b <.>Y"Ov?l., . n.<.}
I understand that a well/bOring is being installed on my property. I agree to notify the ounty and ell Owner of any known damage to the well.
(letter signed by property owner, ~ "b2_ve language, or encroachment permit may be substituted for s~Turefn permit application.)
Property Owner's Signature:
~
Date:
?- \3

Kv

DRILLING COMPANY:
DRILLING COMPANY HEW Drilling Company
coNTACT PERSON
Wbtltt If~ n ~rna
J
ADDRESS
1045 Weeks Street
CITY, STATE, ZIP Palo Alto, CA, 94303 '
Telephone (650)322-2851
EMAIL
C57 DRILLERS LICENSE# 604987
I certify that the well/boring will be constructed in compliance with the conditions of this permit (see reverse), the San Mateo County Well Ordinance,
and the State Water Well Standards, and that the license listed above is considered current and active by the Contractors State License Board.
Driller's Signature:
Date:

1-h\rv

CONSULTANT COMPANY:
PROJECT MANAGER Randy Young
CONSULTANT COMPANY AEW Engineering, Inc.
TELEPHONE (415) 495-8401 Fax: (415) 358-5598
ADDRESS 55 New Montgomery Street, Suite 722.
CITY, STATE, ZIP San Francisco, CA 94105
EMAIL ryoung@aewengineering.com
certify that this application 1s correct to the best of my knowledge and the well/bonng w11i be constructed/destroyed 1n comphance with the
onditions of this permit (see reverse), the San Mateo County Well Ordinance, and the State Water Well Standards. I understand that I am
esponsible for General Conditions "D and E" of this permit and if I indicated the purpose of drilling is geotechnical, then no one will use the boring lc
f:ollect any samples for environmental analyses. (Responsible Professional must be a California Professional Geologist or Civil Engineer.)
Responsible Professional's Name (Please pr]~egibly) Kennelh Leu){
·
Responsible Professional's Signature
·;
zf1[ __, %. .......--.
Date:
{.::lo 1 3
California Professional Geologist (PG) No.
' ~
-{)
or Civil Engineer (PE) No. C047529

q/'+

LfA "" (

..

Please see additional pages of application for reqUirements, general perm1t cond1t1ons, mstruct10ns, and fees .
Revised every January 1

fA 54144
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2013 SUBSURFACE DRILLING PERMIT APPLICATION

REQUIREMENTS:
An accurate & correct map of existing and proposed well/boring locations must be included with the permit application. The
well/boring location map must include the following.
I. North arrow, existing & historic site features, wells, approximate property lines and any other pertinent existing
& historic features and information.
2. Proposed well/boring locations to scale.
A work plan describing the drilling and construction/destruction methodology may be requested by County staff. Upon review
of information on this application, and subject to approval noted below, a permit will be issued allowing well/boring owner,
driller, and responsible professional to perform the specified work. The permit is subject to both General and Special
Conditions stated below. A copy of the approved Subsurface Drilling Permit must be available on site while work related to
the permit is being performed. Drilling may begin at the notified date and time whether County staff is present or not.
GENERAL CONDITIONS:
A. Well and boring construction and destruction under this permit is subject to the Standards for the Construction of Wells in
San Mateo County, County Groundwater Protection Program (GPP) Guidelines, Policies & Procedures, the State Water
Well Standards, and any instructions by a Health Department representative.
B. Well/Boring Owner, Driller, and Responsible Professional assume responsibility for all activities and uses under the
permit, including compliance with Workmen's Compensation Laws, and indemnify, defend and save the County of San
Mateo, its' officers, agents and employees, free and harmless from any and all expense, cost, or liability in connection with
or resulting from work or stopped-work associated with the permit, including, but not limited to, property damage,
personal injury, wrongful death, and loss of income.
C. All borings must be properly destroyed (grouted/sealed) within 24 hours of drilling unless special conditions are approved
in writing as part of this permit. Borings lasting longer than 24 hours without a variance are considered wells.
D. Analytical results of all soil, vapor, and groundwater samples collected during the execution of drilling under this permit
must be submitted to County GPP staff by the Responsible Professional within 60 days of sample collection. If
contamination is discovered during drilling, verbal notification to County GPP by the Responsible Professional is
required within 72 hours of discovery. Proper storage, labeling & disposal of investigation-derived residual wastes are the
responsibility of the consultant unless stated otherwise contractually.
E. A copy of the State DWR Form ISS, boring logs and well construction details for all borings/wells except geotechnical
borings, signed by a Responsible Professional, must be submitted to County GPP by the Responsible Professional within
60 days of drilling/construction/destruction. As-built locations/dimensions must be finalized in subsequent report of
findings submitted to County GPP by the Responsible Professional within 60 days of drilling/construction/destruction.
F. Permit is valid only for the purpose specified herein. No change in purpose or required procedures, as described on this
permit application, in the associated workplan, or in the special conditions below, will be allowed except upon written
permission from the County. Construction aspects can be changed based on conditions encountered in the field.
G. Permit is valid for a mobilization associated with originally permitted boring/well locations only, including contingency
locations, and is automatically canceled if not exercised, or if an extension is not applied for and granted within 120 days
of the original permit issuance date. Failure to notify staff of cancellation or delay in start time will result in the Consultant
being billed an Inspection Cancellation fee of $264 for 2013 if GPP staff attempted to perform an inspection.
H. Wells installed under this permit may not be used for domestic, municipal, commercial, or irrigation water supply.
I. All work performed must conform to Business and Profession Codes and State Water Well Standards.
J. Top-of-casing elevation of all wells must be surveyed to the nearest 0.0 !-foot relative to Mean Sea Level or NA VOSS and
submitted to County GPP within 60 days of drilling, and to State GeoTracker as appropriate. Geotechnical wells are
exempt from this requirement if a written variance from GPP is obtained prior to drilling.
K. Latitude and longitude of all wells must be surveyed with sub-meter accuracy relative to NADS3 and submitted to County
GPP within 60 days of drilling, and to State GeoTracker as appropriate.
L. Violation of any requirement or general or special permit condition may result in an order by GPP staff to cease work
under this permit, correct the violation, and potentially re-permit the work as a new mobilization.
SPECIAL CONDITIONS:
~J rJD
fJ t:Jb'kP(c LlU~S I= lfMtkY1±uA:k jl 6> Y ICC£

County Approval :

____,ffi~~~o________ R~
i ~i l

v
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FACSIMILE
To: AEW Engineering, Inc.
Attention: Ryder Musselman
Fax No.: 415.358.5598
Phone No.: 415.495.8405
From: Evelyn for HEW Drilling Company
Date: September 3, 2013
Number of pages being transmitted~ including tllis page: 3

Message: Hi. We are faxing signed drilling permit application for your Vista Tank Site project.

El3

09/03/2013
17:34
6503220339
Vista Tank Reconstruction
Project
MND/IS - Appendix F. Environmental Investigation

.

P~h~~-~~~~~-N&n~e~u~

_ _ _ _ _ _ _ _ _ ____.__ _ _ __

R~n•lblll!P.rofesslo.na1~s- Sign3tur~t

Cilif.dmia Elrof4SSiQfial ~~~gi$tiP~} N~.
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Marc Mullaney -Vista Tanks Drilling Permit

From:
To:
Date:
Subject:

"Randy Young" <ryoung@aewengineering.com>
<mmullaney@co.sanmateo.ca.us>
9/5/2013 10:39 AM
Vista Tanks Drilling Permit

-------------------- ----

Hi Marc,
As we discussed, we will be taking so il samples at 2.5 feet below ground surface and then at 5-foot intervals to a
depth approximately 14 feet below ground surface. The samples will be analyzed for disposal of the soil
classification. The boring locations will be grouted with neat cement using a 6-sack mix as required by the
county permit. I will let you know when we will start the field work as soon as I have the schedule.
Thank you,
Randall Young
Project Manager
AEW Engineering, Inc.
55 New Montgomery Street, Suite 722
San Francisco, CA 94105
Office: 415-495-8401
Mobile: 415-290-6093
CONFIDENTIAL COMMUNICATION
This message is subject to an attorney-client privilege and/or attorney work product privilege and must not be
disclosed. This information is intended solely for use by the individual or entity named as the recipient hereof or
it may contain confidential company information. If you are not the intended recipient, be aware that any
disclosure, copying, distribution, or use of the contents of this ema il including attachments is proh ibited. If you
have received this communication in error, please notify us immediately by return e-mail and destroy this
communication and all copies thereof, including attachments.
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Appendix B- Boring Logs (Provided by GTC)

APPENDIX B
BORING LOGS
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B-1 0.5'

12
26

12/12

U.S.C.S. Classification

Inches Driven/
Inches Recovered

Sample No.

Sample Type
CM

Blows Per 6 Inches

1

Sample

Depth (feet)
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B-1

DATE DRILLED:
9/13/2013 Log of Boring:
DRILLING METHOD: Solid Flight Auger
HAMMER WEIGHT: N/A
DROP: N/A LOGGED BY:
RNBM
TIME
SAMPLER(S):
Ryder Musselman
Surface Conditions: Dirt
Sand with Clay (SP), brown, med. Dense, dry

START
8:15

FINISH
9:00

Sandstone (SS), grey/brown, slight to moderate weathering, weak
Franciscan Complex

2
3
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CM

B-1 2.5'

27
50

10/12

CM

B-1 5.0'

80

6/6

CM

B-1 10.0'

80

6/6

CM

B-1 13.5'

43
30/2"

8/8

4
5
6
7
8
9
10
11
12
13
14

Boring terminated at 14 feet below ground surface.

15
AEW Engineering, Inc.
55 New Montgomery Street, Suite 722
San Francisco, CA 94105

Drawn By:
RNBM
Reviewed By:
RY

Project No.
BORING LOG B-1

2013-025
Sheet
1 of 6

B-2 0.5'

6
7

12/12

U.S.C.S. Classification

Inches Driven/
Inches Recovered

Sample No.

Sample Type
CM

Blows Per 6 Inches

1

Sample

Depth (feet)
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B-2

DATE DRILLED:
9/13/2013 Log of Boring:
DRILLING METHOD: Solid Flight Auger
HAMMER WEIGHT: N/A
DROP: N/A LOGGED BY:
RY
TIME
SAMPLER(S):
Ryder Musselman
Surface Conditions: Dirt
Sand with Clay (SP), brown, med. dense, dry

START
9:15

FINISH
9:55

Sandstone (SS), grey/brown, slight to moderate weathering, weak
Franciscan Complex

2
3

Page F-45

CM

B-2 2.5'

CM

B-2 5.0'

CM

B-2 10.0'

CM

B-2 13.5'

25
32

12/12

4
5
6

28 11/11
63/5

7
8
9
10
11

35
45

12/12

12
13
14

32
42

12/12
Boring terminated at a depth of 14 feet below ground surface.
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Drawn By:
RNBM
Reviewed By:
RY

Project No.
BORING LOG B-2

2013-025
Sheet
2 of 2
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McCampbell Analytical, Inc.
"When Quality Counts"

Analytical Report
WorkOrder:

1309433

Report Created for:

AEW Engineering, Inc.
55 New Montgomery St, Ste 722
San Francisco, CA 94105

Project Contact:
Project P.O.:
Project Name:

Randy Young

Project Received:

09/16/2013

#2013-025; Hillsborough Vista Tanks

Analytical Report reviewed & approved for release on 09/23/2013 by:
Question about
your data?

Click here to email
McCampbell

Angela Rydelius,
Laboratory Manager

The report shall not be reproduced except in full, without the written approval of the laboratory.
The analytical results relate only to the items tested. Results reported conform to the most
current NELAP standards, where applicable, unless otherwise stated in the case narrative.

1534 Willow Pass Rd. Pittsburg, CA 94565 ♦ TEL: (877) 252-9262 ♦ FAX: (925) 252-9269 ♦ www.mccampbell.com
NELAP: 12283CA ♦ ELAP: 1644 ♦ ISO/IEC: 17025:2005 ♦ WSDE: C972-11 ♦ ADEC: UST-098 ♦ UCMR3
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1534 Willow Pass Road, Pittsburg, CA 94565-1701
Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com

Glossary of Terms & Qualifier Definitions
Client:
Project:
WorkOrder:

AEW Engineering, Inc.
#2013-025; Hillsborough Vista Tanks
1309433

Glossary
Abbreviation

Description

95% Interval

95% Confident Interval

DF

Dilution Factor

LCS

Laboratory Control Sample

MB

Method Blank

MB % Rec

% Recovery of Surrogate in Method Blank, if applicable

MDL

Method Detection Limit

MS

Matrix Spike

MSD

Matrix Spike Duplicate

ND

Not detected at or above the indicated MDL or RL

NR
RL

Analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water
matrix; or sample diluted due to high matrix or analyte content.
Reporting Limit

RPD

Relative Percent Deviation

SPK Val

Spike Value

SPKRef Val

Spike Reference Value

Analytical
Qualifier
e2

diesel range compounds are significant; no recognizable pattern

e7

oil range compounds are significant

Quality Control
Qualifier
F1

MS/MSD recovery was out of acceptance criteria; LCS validated the prep batch.
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1534 Willow Pass Road, Pittsburg, CA 94565-1701
Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com

McCampbell Analytical, Inc.
"When Quality Counts"

Analytical Report
Client:

AEW Engineering, Inc.

WorkOrder:

Project:

#2013-025; Hillsborough Vista Tanks

Extraction Method SW3050B
Analytical Method: SW6020

Date Received: 9/16/13 18:27
Date Prepared: 9/16/13

1309433

mg/Kg

Unit:

CAM / CCR 17 Metals
Client ID

Lab ID

Matrix/ExtType Date Collected Instrument

B-1, B-2 Comp 0.5'-2.5'

1309433-001A

Soil/TOTAL

Analytes

Result

09/13/2013 08:20 ICP-MS1

Batch ID
81711

RL

DF

Antimony

0.59

0.50

1

09/17/2013 18:49

Arsenic

9.7

0.50

1

09/17/2013 18:49

Barium

330

5.0

1

09/17/2013 18:49

Beryllium

0.77

0.50

1

09/17/2013 18:49

0.25

1

09/17/2013 18:49

Cadmium

ND

Date Analyzed

Chromium

28

0.50

1

09/17/2013 18:49

Cobalt

16

0.50

1

09/17/2013 18:49

Copper

39

0.50

1

09/17/2013 18:49

Lead

22

0.50

1

09/17/2013 18:49

Mercury

0.062

0.050

1

09/17/2013 18:49

Molybdenum

0.63

0.50

1

09/17/2013 18:49

37

0.50

1

09/17/2013 18:49

Nickel
Selenium

ND

0.50

1

09/17/2013 18:49

Silver

ND

0.50

1

09/17/2013 18:49

Thallium

ND

0.50

1

09/17/2013 18:49

Vanadium

48

0.50

1

09/17/2013 18:49

Zinc

82

5.0

1

09/17/2013 18:49

Surrogates

REC (%)

Limits

Tb 350.917

105

70-130

09/17/2013 18:49

(Cont.)
CDPH ELAP 1644 ♦ NELAP 12283CA

AR

Analyst's Initial

Angela Rydelius, Lab Manager
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1534 Willow Pass Road, Pittsburg, CA 94565-1701
Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
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McCampbell Analytical, Inc.
"When Quality Counts"

Analytical Report
Client:

AEW Engineering, Inc.

WorkOrder:

Project:

#2013-025; Hillsborough Vista Tanks

Extraction Method SW3050B
Analytical Method: SW6020

Date Received: 9/16/13 18:27
Date Prepared: 9/16/13

1309433

mg/Kg

Unit:

CAM / CCR 17 Metals
Client ID

Lab ID

Matrix/ExtType Date Collected Instrument

B-1, B-2 Comp 5-14'

1309433-002A

Soil/TOTAL

Analytes

Result

09/13/2013 08:45 ICP-MS1

Batch ID
81711

RL

DF

Antimony

0.60

0.50

1

09/17/2013 18:55

Arsenic

12

0.50

1

09/17/2013 18:55

Barium

570

5.0

1

09/17/2013 18:55

Beryllium

0.82

0.50

1

09/17/2013 18:55

0.25

1

09/17/2013 18:55

Cadmium

ND

Date Analyzed

Chromium

31

0.50

1

09/17/2013 18:55

Cobalt

15

0.50

1

09/17/2013 18:55

Copper

49

0.50

1

09/17/2013 18:55

Lead

20

0.50

1

09/17/2013 18:55

Mercury

0.056

0.050

1

09/17/2013 18:55

Molybdenum

0.92

0.50

1

09/17/2013 18:55

41

0.50

1

09/17/2013 18:55

0.63

Nickel
Selenium

0.50

1

09/17/2013 18:55

Silver

ND

0.50

1

09/17/2013 18:55

Thallium

ND

0.50

1

09/17/2013 18:55

Vanadium

49

0.50

1

09/17/2013 18:55

Zinc

98

5.0

1

09/17/2013 18:55

Surrogates

REC (%)

Limits

Tb 350.917

104

70-130

09/17/2013 18:55

(Cont.)
CDPH ELAP 1644 ♦ NELAP 12283CA

AR

Analyst's Initial

Angela Rydelius, Lab Manager
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McCampbell Analytical, Inc.
"When Quality Counts"

Analytical Report
Client:

AEW Engineering, Inc.

WorkOrder:

Project:

#2013-025; Hillsborough Vista Tanks

Extraction Method SW3050B
Analytical Method: SW6020

Date Received: 9/16/13 18:27
Date Prepared: 9/16/13

1309433

mg/Kg

Unit:

CAM / CCR 17 Metals
Client ID

Lab ID

Matrix/ExtType Date Collected Instrument

B-3, B-4, B-5, B-6 Comp 0.5-1.5'

1309433-003A

Soil/TOTAL

Analytes

Result

09/13/2013 09:15 ICP-MS1

Batch ID
81711

RL

DF

Antimony

0.53

0.50

1

09/17/2013 19:02

Arsenic

6.4

0.50

1

09/17/2013 19:02

Barium

230

5.0

1

09/17/2013 19:02

Beryllium

0.68

0.50

1

09/17/2013 19:02

0.25

1

09/17/2013 19:02

Cadmium

ND

Date Analyzed

Chromium

31

0.50

1

09/17/2013 19:02

Cobalt

12

0.50

1

09/17/2013 19:02

Copper

23

0.50

1

09/17/2013 19:02

Lead

80

0.50

1

09/17/2013 19:02

Mercury

0.058

0.050

1

09/17/2013 19:02

0.50

1

09/17/2013 19:02

0.50

1

09/17/2013 19:02

Molybdenum
Nickel

ND
28

Selenium

ND

0.50

1

09/17/2013 19:02

Silver

ND

0.50

1

09/17/2013 19:02

Thallium

ND

0.50

1

09/17/2013 19:02

Vanadium

53

0.50

1

09/17/2013 19:02

Zinc

59

5.0

1

09/17/2013 19:02

Surrogates

REC (%)

Limits

Tb 350.917

109

70-130

CDPH ELAP 1644 ♦ NELAP 12283CA

AR

Analyst's Initial

09/17/2013 19:02

Angela Rydelius, Lab Manager
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1534 Willow Pass Road, Pittsburg, CA 94565-1701
Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com

Analytical Report
Client:

AEW Engineering, Inc.

WorkOrder:

Project:

#2013-025; Hillsborough Vista Tanks

Extraction Method SW5030B
Analytical Method: SW8021B/8015Bm

Date Received: 9/16/13 18:27
Date Prepared: 9/16/13

1309433

mg/Kg

Unit:

Gasoline Range (C6-C12) Volatile Hydrocarbons as Gasoline with BTEX and MTBE
Client ID

Lab ID

Matrix/ExtType Date Collected Instrument

B-1, B-2 Comp 0.5'-2.5'

1309433-001A

Soil

Analytes

Result

RL

DF

TPH(g)

ND

1.0

1

09/17/2013 23:07

MTBE

ND

0.050

1

09/17/2013 23:07

Benzene

ND

0.0050

1

09/17/2013 23:07

Toluene

ND

0.0050

1

09/17/2013 23:07

Ethylbenzene

ND

0.0050

1

09/17/2013 23:07

Xylenes

ND

0.0050

1

09/17/2013 23:07

Surrogates

REC (%)

Limits

2-fluorotoluene

102

70-130

B-1, B-2 Comp 5-14'

1309433-002A

Analytes

Result

RL

DF

TPH(g)

ND

1.0

1

09/17/2013 23:37

MTBE

ND

0.050

1

09/17/2013 23:37

Benzene

ND

0.0050

1

09/17/2013 23:37

Toluene

ND

0.0050

1

09/17/2013 23:37

Ethylbenzene

ND

0.0050

1

09/17/2013 23:37

Xylenes

ND

0.0050

1

09/17/2013 23:37

Surrogates

REC (%)

Limits

2-fluorotoluene

104

70-130

B-3, B-4, B-5, B-6 Comp 0.5-1.5'

1309433-003A

Analytes

Result

RL

DF

TPH(g)

ND

1.0

1

09/18/2013 00:07

MTBE

ND

0.050

1

09/18/2013 00:07

Benzene

ND

0.0050

1

09/18/2013 00:07

0.0050

1

09/18/2013 00:07

Toluene

Soil

Soil

0.092

09/13/2013 08:20 GC19

Batch ID
81708
Date Analyzed

09/17/2013 23:07

09/13/2013 08:45 GC19

81708
Date Analyzed

09/17/2013 23:37

09/13/2013 09:15 GC19

81708
Date Analyzed

Ethylbenzene

ND

0.0050

1

09/18/2013 00:07

Xylenes

ND

0.0050

1

09/18/2013 00:07

Surrogates

REC (%)

Limits

2-fluorotoluene

112

70-130

CDPH ELAP 1644 ♦ NELAP 12283CA

IA

Analyst's Initial

09/18/2013 00:07

Angela Rydelius, Lab Manager
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1534 Willow Pass Road, Pittsburg, CA 94565-1701
Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com

Analytical Report
Client:

AEW Engineering, Inc.

WorkOrder:

Project:

#2013-025; Hillsborough Vista Tanks

Extraction Method SW3550B/3630C
Analytical Method: SW8015B

Date Received: 9/16/13 18:27
Date Prepared: 9/16/13

1309433

mg/Kg

Unit:

Total Extractable Petroleum Hydrocarbons with Silica Gel Clean-Up
Client ID

Lab ID

Matrix/ExtType Date Collected Instrument

B-1, B-2 Comp 0.5'-2.5'

1309433-001A

Soil

Analytes

09/13/2013 08:20 GC9b

Batch ID
81750

Result

RL

DF

TPH-Diesel (C10-C23)

2.0

1.0

1

09/20/2013 19:27

Date Analyzed

TPH-Motor Oil (C18-C36)

7.2

5.0

1

09/20/2013 19:27

Surrogates

REC (%)

Limits

C9

101

70-130

B-1, B-2 Comp 5-14'

1309433-002A

Analytes

Result

RL

DF

TPH-Diesel (C10-C23)

3.1

1.0

1

09/18/2013 02:27

TPH-Motor Oil (C18-C36)

7.9

5.0

1

09/18/2013 02:27

Soil

Analytical Comments: e7,e2

09/20/2013 19:27

09/13/2013 08:45 GC6B

81750
Date Analyzed

Surrogates

REC (%)

Limits

C9

114

70-130

B-3, B-4, B-5, B-6 Comp 0.5-1.5'

1309433-003A

Analytes

Result

RL

DF

TPH-Diesel (C10-C23)

34

1.0

1

09/20/2013 05:18

TPH-Motor Oil (C18-C36)

57

5.0

1

09/20/2013 05:18

Soil

REC (%)

Limits

C9

115

70-130

MAM

09/18/2013 02:27

09/13/2013 09:15 GC11B

Surrogates

CDPH ELAP 1644 ♦ NELAP 12283CA

Analytical Comments: e7,e2

Analyst's Initial

81750
Date Analyzed

Analytical Comments: e7,e2
09/20/2013 05:18

Angela Rydelius, Lab Manager
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1534 Willow Pass Road, Pittsburg, CA 94565-1701
Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com

Quality Control Report
Client:

AEW Engineering, Inc.

Date Prepared: 9/16/13
Date Analyzed: 9/16/13

WorkOrder:

1309433

BatchID:

81711

Instrument:

ICP-MS1

Extraction Method SW3050B
Analytical Method: SW6020

Matrix:

Soil

Unit:

mg/Kg

Project:

#2013-025; Hillsborough Vista Tanks

Sample ID:

MB/LCS-81711
1309399-002AMS/MSD

QC SUMMARY REPORT FOR SW6020
Analyte

MB
Result

LCS
Result

RL

SPK
Val

MB
LCS
SS %REC %REC

LCS
Limits

Antimony

ND

48.13

0.50

50

-

96.3

75-125

Arsenic

ND

47.92

0.50

50

-

95.8

75-125

Barium

ND

484.6

5.0

500

-

96.9

75-125

Beryllium
Cadmium
Chromium
Cobalt
Copper

ND
ND
ND
ND
ND

47.34
47.79
45.83
48.45
47.7

0.50
0.25
0.50
0.50
0.50

50
50
50
50
50

-

94.7
95.6
91.7
96.9
95.4

75-125
75-125
75-125
75-125
75-125

Lead
Mercury
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ND
ND
ND
ND
ND
ND
ND
ND
ND

47.32
1.126
49.04
47.98
49.19
47.56
46.84
46.6
487.5

0.50
0.050
0.50
0.50
0.50
0.50
0.50
0.50
5.0

50
1.25
50
50
50
50
50
50
500

-

94.6
90.1
98.1
96
98.4
95.1
93.7
93.2
97.5

75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125

513.3

482.1

500

103

96

70-130

Surrogate Recovery
Tb 350.917

(Cont.)
CDPH ELAP 1644 ♦ NELAP 12283CA

QA/QC Officer
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1534 Willow Pass Road, Pittsburg, CA 94565-1701
Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
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McCampbell Analytical, Inc.
"When Quality Counts"

Quality Control Report
Client:

AEW Engineering, Inc.

Date Prepared: 9/16/13
Date Analyzed: 9/16/13

WorkOrder:

1309433

BatchID:

81711

Instrument:

ICP-MS1

Extraction Method SW3050B
Analytical Method: SW6020

Matrix:

Soil

Unit:

mg/Kg

Project:

#2013-025; Hillsborough Vista Tanks

Sample ID:

MB/LCS-81711
1309399-002AMS/MSD

QC SUMMARY REPORT FOR SW6020
Analyte

MS
Result

MSD
Result

SPK
Val

SPKRef
Val

MS
%REC

MSD
%REC

MS/MSD
Limits

RPD

RPD
Limit

Antimony

53.68

55.17

50

ND

107

110

75-125

2.74

20

Arsenic

54.28

58.78

50

4.6

99.4

108

75-125

7.96

20

Barium

695.7

719.1

500

130

114

119

75-125

3.31

20

Beryllium
Cadmium
Chromium
Cobalt
Copper

48.51
52.89
484.2
88.76
89.99

49.74
54.29
369
90.94
95.45

50
50
50
50
50

ND
ND
290
36
41

96.4
106
NR
105
97.8

98.8
109
NR
109
109

75-125
75-125
75-125
75-125
75-125

2.50
2.61
NR
2.43
5.89

20
20
20
20
20

Lead
Mercury
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

77.67
1.305
55.71
689.8
49.22
51.75
51.98
121.4
554.4

93.67
1.336
57.18
712.9
51.86
52.89
53.19
118.7
593.1

50
1.25
50
50
50
50
50
50
500

20
ND
ND
520
ND
ND
ND
70
62

115
101
110
NR
98.4
104
104
103
98.4

147,F1
104
113
NR
104
106
106
97.2
106

75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125

18.7
2.35
2.60
NR
5.22
2.18
2.30
2.25
6.75

20
20
20
20
20
20
20
20
20

548

560.3

500

96

110

112

70-130

2.22

20

Surrogate Recovery
Tb 350.917

CDPH ELAP 1644 ♦ NELAP 12283CA

QA/QC Officer
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1534 Willow Pass Road, Pittsburg, CA 94565-1701
Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com

McCampbell Analytical, Inc.
"When Quality Counts"

Quality Control Report
Client:

AEW Engineering, Inc.

Date Prepared: 9/16/13
Date Analyzed: 9/16/13

WorkOrder:

1309433

BatchID:

81708

Instrument:

GC19

Extraction Method SW5030B
Analytical Method: SW8021B/8015Bm

Matrix:

Soil

Unit:

mg/Kg

Project:

#2013-025; Hillsborough Vista Tanks

Sample ID:

MB/LCS-81708
1309399-001AMS/MSD

QC SUMMARY REPORT FOR SW8021B/8015Bm
Analyte

MB
Result

LCS
Result

RL

SPK
Val

MB
LCS
SS %REC %REC

LCS
Limits

TPH(btex)

ND

0.59

0.40

0.60

-

98.3

70-130

MTBE

ND

0.0987

0.050

0.10

-

98.7

70-130

Benzene

ND

0.1221

0.0050

0.10

-

122

70-130

Toluene
Ethylbenzene
Xylenes

ND
ND
ND

0.1256
0.1241
0.3666

0.0050
0.0050
0.0050

0.10
0.10
0.30

-

126
124
122

70-130
70-130
70-130

0.108

0.1121

0.10

108

112

70-130

MS
Result

MSD
Result

SPK
Val

SPKRef
Val

MS
%REC

MSD
%REC

MS/MSD
Limits

RPD

TPH(btex)

NR

NR

0

320

NR

NR

-

NR

MTBE

NR

NR

0

ND<10

NR

NR

-

NR

Benzene

NR

NR

0

ND<1

NR

NR

-

NR

Toluene

NR

NR

0

7.6

NR

NR

-

NR

Ethylbenzene

NR

NR

0

16

NR

NR

-

NR

Xylenes

NR

NR

0

120

NR

NR

-

NR

NR

NR

0

NR

NR

-

NR

Surrogate Recovery
2-fluorotoluene

Analyte

RPD
Limit

Surrogate Recovery
2-fluorotoluene

CDPH ELAP 1644 ♦ NELAP 12283CA

QA/QC Officer
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1534 Willow Pass Road, Pittsburg, CA 94565-1701
Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com

McCampbell Analytical, Inc.
"When Quality Counts"

Quality Control Report
Client:

AEW Engineering, Inc.

Date Prepared: 9/16/13
Date Analyzed: 9/17/13

WorkOrder:

1309433

BatchID:

81750

Instrument:

GC11B, GC6A

Extraction Method SW3550B/3630C
Analytical Method: SW8015B

Matrix:

Soil

Unit:

mg/Kg

Project:

#2013-025; Hillsborough Vista Tanks

Sample ID:

MB/LCS-81750
1309416-001AMS/MSD

QC SUMMARY REPORT FOR SW8015B
Analyte

TPH-Diesel (C10-C23)

MB
Result

LCS
Result

RL

SPK
Val

MB
LCS
SS %REC %REC

LCS
Limits

ND

52

1.0

40

-

130

70-130

26.55

26.95

25

106

108

70-130

MS
Result

MSD
Result

SPK
Val

SPKRef
Val

MS
%REC

MSD
%REC

MS/MSD
Limits

RPD

NR

NR

0

13

NR

NR

-

NR

NR

NR

0

NR

NR

-

NR

Surrogate Recovery

C9

Analyte

TPH-Diesel (C10-C23)

RPD
Limit

Surrogate Recovery
C9

CDPH ELAP 1644 ♦ NELAP 12283CA

QA/QC Officer
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CHAIN-OF-CUSTODY RECORD

McCampbell Analytical, Inc.
1534 Willow Pass Rd
Pittsburg, CA 94565-1701
(925) 252-9262

WorkOrder: 1309433
WaterTrax

WriteOn

EDF

Excel

Report to:

(415) 495-8401

EQuIS

Email

HardCopy

PO:
ProjectNo: #2013-025; Hillsborough Vista Tanks

Client ID

Matrix

Collection Date

B-1, B-2 Comp 0.5'-2.5'
B-1, B-2 Comp 5-14'
B-3, B-4, B-5, B-6 Comp 0.5-1.5'

Soil
Soil
Soil

9/13/2013 8:20
9/13/2013 8:45
9/13/2013 9:15

Hold

ThirdParty

Requested TAT:

Kenneth Leung
AEW Engineering, Inc.
55 New Montgomery St, Ste 507
San Francisco, CA 94105
kleung@aewengineering.com; byeung

FAX: (415) 358-5598

Lab ID
1309433-001
1309433-002
1309433-003

ryoung@aewengineering.com

of

1

ClientCode: AEW

Bill to:

Email:
cc:

Randy Young
AEW Engineering, Inc.
55 New Montgomery St, Ste 722
San Francisco, CA 94105

Page 1

2

3

4

A
A
A

A
A
A

A
A

A
A
A

5 days

Date Received:

09/16/2013

Date Printed:

09/16/2013

Requested Tests (See legend below)
5
6
7
8
9

1

J-flag

10

11

12

Test Legend:
1

CAM17MS_S

2

6

7

11

12

G-MBTEX_S

3
8

PRCOMPOSITING

4
9

5

TPH(DMO)WSG_S

10

Prepared by: Jena Alfaro
Comments:

Hold samples for 6 months.
NOTE: Soil samples are discarded 60 days after results are reported unless other arrangements are made (Water samples are 30 days).
Hazardous samples will be returned to client or disposed of at client expense.
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1534 Willow Pass Road, Pittsburg, CA 94565-1701
Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com

McCampbell Analytical, Inc.
"When Quality Counts"

Sample Receipt Checklist
Client Name:

AEW Engineering, Inc.

Date and Time Received:

Project Name:

#2013-025; Hillsborough Vista Tanks

LogIn Reviewed by:

WorkOrder N°:

1309433

Matrix: Soil

Carrier:

9/16/2013 6:27:29 PM
Jena Alfaro

Tim Tatum (MAI Courier)

Chain of Custody (COC) Information
Chain of custody present?

Yes

No

Chain of custody signed when relinquished and received?

Yes

No

Chain of custody agrees with sample labels?

Yes

No

Sample IDs noted by Client on COC?

Yes

No

Date and Time of collection noted by Client on COC?

Yes

No

Sampler's name noted on COC?

Yes

No

Sample Receipt Information
Custody seals intact on shipping container/cooler?

Yes

No

Shipping container/cooler in good condition?

Yes

No

Samples in proper containers/bottles?

Yes

No

Sample containers intact?

Yes

No

Sufficient sample volume for indicated test?

Yes

No

NA

Sample Preservation and Hold Time (HT) Information
All samples received within holding time?

Yes

Container/Temp Blank temperature

Cooler Temp:

Water - VOA vials have zero headspace / no bubbles?

Yes

No

Sample labels checked for correct preservation?

Yes

No

Metal - pH acceptable upon receipt (pH<2)?

Yes

No

Samples Received on Ice?

Yes

No

(Ice Type: WET ICE

No
4.7°C

NA
No VOA vials submitted

NA

)

* NOTE: If the "No" box is checked, see comments below.

Comments:

Page 15 of 15

Vista Tank Reconstruction Project MND/IS - Appendix F. Environmental Investigation

Page F-62

McCampbell Analytical, Inc.
"When Quality Counts"

Analytical Report
WorkOrder:

1309433 A

Report Created for:

AEW Engineering, Inc.
55 New Montgomery St, Ste 722
San Francisco, CA 94105

Project Contact:
Project P.O.:
Project Name:

Randy Young

Project Received:

09/16/2013

#2013-025; Hillsborough Vista Tanks

Analytical Report reviewed & approved for release on 09/30/2013 by:
Question about
your data?

Click here to email
McCampbell

Angela Rydelius,
Laboratory Manager

The report shall not be reproduced except in full, without the written approval of the laboratory.
The analytical results relate only to the items tested. Results reported conform to the most
current NELAP standards, where applicable, unless otherwise stated in the case narrative.

1534 Willow Pass Rd. Pittsburg, CA 94565 ♦ TEL: (877) 252-9262 ♦ FAX: (925) 252-9269 ♦ www.mccampbell.com
NELAP: 12283CA ♦ ELAP: 1644 ♦ ISO/IEC: 17025:2005 ♦ WSDE: C972-11 ♦ ADEC: UST-098 ♦ UCMR3
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McCampbell Analytical, Inc.
"When Quality Counts"

Page F-63

1534 Willow Pass Road, Pittsburg, CA 94565-1701
Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com

Glossary of Terms & Qualifier Definitions
Client:
Project:
WorkOrder:

AEW Engineering, Inc.
#2013-025; Hillsborough Vista Tanks
1309433

Glossary
Abbreviation

Description

95% Interval

95% Confident Interval

DF

Dilution Factor

DUP

Duplicate

LCS

Laboratory Control Sample

MB

Method Blank

MB % Rec

% Recovery of Surrogate in Method Blank, if applicable

MDL

Method Detection Limit

MS

Matrix Spike

MSD

Matrix Spike Duplicate

ND

Not detected at or above the indicated MDL or RL

NR
RD

Analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water
matrix; or sample diluted due to high matrix or analyte content.
Relative Difference

RL

Reporting Limit

RPD

Relative Percent Deviation

SPK Val

Spike Value

SPKRef Val

Spike Reference Value

Analytical
Qualifier

e2

diesel range compounds are significant; no recognizable pattern

e7

oil range compounds are significant

Quality Control
Qualifier
F1

MS/MSD recovery was out of acceptance criteria; LCS validated the prep batch.
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1534 Willow Pass Road, Pittsburg, CA 94565-1701
Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com

McCampbell Analytical, Inc.
"When Quality Counts"

Analytical Report
Client:

AEW Engineering, Inc.

WorkOrder:

Project:

#2013-025; Hillsborough Vista Tanks

Extraction Method: CA Title 22
Analytical Method: SW6010B

Date Received: 9/16/13 18:27
Date Prepared: 9/24/13

1309433

mg/L

Unit:

Lead
Client ID

Lab ID

Matrix/ExtType Date Collected Instrument

B-3, B-4, B-5, B-6 Comp 0.5-1.5'

1309433-003A

Soil/WET

Analytes

Result

Lead

CDPH ELAP 1644 ♦ NELAP 12283CA

5.3

PR

09/13/2013 09:15 ICP-JY
RL

DF

0.20

1

Analyst's Initial

Batch ID
82025
Date Analyzed
09/27/2013 21:50

Angela Rydelius, Lab Manager
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McCampbell Analytical, Inc.
"When Quality Counts"

Page F-65

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com

Quality Control Report
Client:

AEW Engineering, Inc.

Date Prepared: 9/23/13
Date Analyzed: 9/25/13 - 9/26/13

WorkOrder:

1309433

BatchID:

82025

Instrument:

ICP-JY

Extraction Method: CA Title 22
Analytical Method: SW6010B

Matrix:

Soil

Unit:

mg/L

Project:

#2013-025; Hillsborough Vista Tanks

Sample ID:

MB/LCS-82025

QC SUMMARY REPORT FOR SW6010B
Analyte

Lead

CDPH ELAP 1644 ♦ NELAP 12283CA

MB
Result

LCS
Result

RL

SPK
Val

MB
LCS
SS %REC %REC

LCS
Limits

ND

0.8269

0.20

1

-

75-125

82.7

QA/QC Officer
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CHAIN-OF-CUSTODY RECORD

McCampbell Analytical, Inc.
1534 Willow Pass Rd
Pittsburg, CA 94565-1701
(925) 252-9262

WorkOrder: 1309433
WaterTrax

WriteOn

EDF

Excel

Report to:

A

Fax

(415) 495-8401

Email

HardCopy

PO:
ProjectNo: #2013-025; Hillsborough Vista Tanks

Client ID

Matrix

Collection Date

B-3, B-4, B-5, B-6 Comp 0.5-1.5'

Soil

9/13/2013 9:15

Hold

1

2

of

ThirdParty

3

4

1

J-flag

Requested TAT:

Kenneth Leung
AEW Engineering, Inc.
55 New Montgomery St, Ste 507
San Francisco, CA 94105
kleung@aewengineering.com; byeung

FAX: (415) 358-5598

Lab ID
1309433-003

ryoung@aewengineering.com

1

ClientCode: AEW

Bill to:

Email:
cc:

Randy Young
AEW Engineering, Inc.
55 New Montgomery St, Ste 722
San Francisco, CA 94105

Page

5 days

Date Received:
Date Add-On:

09/16/2013
09/24/2013

Date Printed:

09/24/2013

Requested Tests (See legend below)
5
6
7
8
9

10

11

12

A

Test Legend:
1

2

3

4

5

6

7

8

9

10

11

12

STLC_PB_S

Prepared by: Jena Alfaro
Comments:

STLC Pb added to 003 9/24/13 5d.
NOTE: Soil samples are discarded 60 days after results are reported unless other arrangements are made (Water samples are 30 days).
Hazardous samples will be returned to client or disposed of at client expense.
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McCampbell Analytical, Inc.
"When Quality Counts"

Analytical Report
WorkOrder:

1309600

Report Created for:

AEW Engineering, Inc.
55 New Montgomery St, Ste 722
San Francisco, CA 94105

Project Contact:
Project P.O.:
Project Name:

Randy Young

Project Received:

09/20/2013

#2013-025 Task 1; Hillsboro Vista Tank Site

Analytical Report reviewed & approved for release on 09/26/2013 by:
Question about
your data?

Click here to email
McCampbell

Angela Rydelius,
Laboratory Manager

The report shall not be reproduced except in full, without the written approval of the laboratory.
The analytical results relate only to the items tested. Results reported conform to the most
current NELAP standards, where applicable, unless otherwise stated in the case narrative.

1534 Willow Pass Rd. Pittsburg, CA 94565 ♦ TEL: (877) 252-9262 ♦ FAX: (925) 252-9269 ♦ www.mccampbell.com
NELAP: 12283CA ♦ ELAP: 1644 ♦ ISO/IEC: 17025:2005 ♦ WSDE: C972-11 ♦ ADEC: UST-098 ♦ UCMR3
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McCampbell Analytical, Inc.
"When Quality Counts"
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1534 Willow Pass Road, Pittsburg, CA 94565-1701
Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com

Glossary of Terms & Qualifier Definitions
Client:
Project:
WorkOrder:

AEW Engineering, Inc.
#2013-025 Task 1; Hillsboro Vista Tank Site
1309600

Glossary
Abbreviation

Description

95% Interval

95% Confident Interval

DF

Dilution Factor

LCS

Laboratory Control Sample

MB

Method Blank

MB % Rec

% Recovery of Surrogate in Method Blank, if applicable

MDL

Method Detection Limit

MS

Matrix Spike

MSD

Matrix Spike Duplicate

ND

Not detected at or above the indicated MDL or RL

NR
RL

Analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water
matrix; or sample diluted due to high matrix or analyte content.
Reporting Limit

RPD

Relative Percent Deviation

SPK Val

Spike Value

SPKRef Val

Spike Reference Value
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1534 Willow Pass Road, Pittsburg, CA 94565-1701
Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com

McCampbell Analytical, Inc.
"When Quality Counts"

Analytical Report
Client:

AEW Engineering, Inc.

WorkOrder:

1309600

Project:

#2013-025 Task 1; Hillsboro Vista Tank Site

Extraction Method SW3050B

Date Received: 9/20/13 16:20

Analytical Method: SW6010B

Date Prepared: 9/20/13

Unit:

mg/Kg

Lead
Client ID

Lab ID

Matrix/ExtType Date Collected Instrument

Metal Tank Quadrant 14 Lower (A)

1309600-001A

Solid/TOTAL

Analytes

Result

Lead

140,000

09/19/2013 14:00 ICP-JY
DF

Date Analyzed

140

10

09/23/2013 11:45

REC (%)

Limits

Tb 350.917

120

70-130

Metal Tank Quadrant 19 Middle (B)

1309600-002A

Analytes

Result

Lead

27,000

RL

DF

15

1

REC (%)

Limits

Tb 350.917

104

70-130

Metal Tank Quadrant 3 Middle (B)

1309600-003A

Analytes

Result

Lead

240,000

170

10

09/23/2013 11:48

Limits
70-130

Metal Tank Quadrant 20 Upper (C )

1309600-004A

Analytes

Result

81961

RL

DF

Date Analyzed

290

10

09/23/2013 11:50

REC (%)

Limits

Tb 350.917

105

70-130

Metal Tank Quadrant 5 Upper (C )

1309600-005A

Analytes

Result

600,000

09/23/2013 11:48

09/19/2013 16:03 ICP-JY

Surrogates

Lead

81961
Date Analyzed

119

Solid/TOTAL

09/23/2013 10:04

DF

REC (%)

370,000

09/23/2013 10:04

RL

Tb 350.917

Lead

81961
Date Analyzed

09/19/2013 15:22 ICP-JY

Surrogates

Solid/TOTAL

09/23/2013 11:45

09/19/2013 14:45 ICP-JY

Surrogates

Solid/TOTAL

81961

RL

Surrogates

Solid/TOTAL

Batch ID

09/23/2013 11:50

09/19/2013 15:45 ICP-JY

81961

RL

DF

Date Analyzed

620

10

09/23/2013 11:52

Surrogates

REC (%)

Limits

Tb 350.917

110

70-130

09/23/2013 11:52

(Cont.)
CDPH ELAP 1644 ♦ NELAP 12283CA

DB

Analyst's Initial

Angela Rydelius, Lab Manager
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1534 Willow Pass Road, Pittsburg, CA 94565-1701
Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com

McCampbell Analytical, Inc.
"When Quality Counts"

Analytical Report
Client:

AEW Engineering, Inc.

WorkOrder:

1309600

Project:

#2013-025 Task 1; Hillsboro Vista Tank Site

Extraction Method SW3050B

Date Received: 9/20/13 16:20

Analytical Method: SW6010B

Date Prepared: 9/20/13

Unit:

mg/Kg

Lead
Client ID

Lab ID

Matrix/ExtType Date Collected Instrument

Metal Tank Quadrant 7 Lower (A)

1309600-006A

Solid/TOTAL

Analytes

Result

Lead

220,000

09/19/2013 14:20 ICP-JY
DF

Date Analyzed

160

10

09/23/2013 11:55

REC (%)

Limits

Tb 350.917

106

70-130

Wooden Tank Quadrant 4 Lower (A)

1309600-007A

Analytes

Result

Lead

86,000

DF

Date Analyzed

50

10

09/23/2013 11:57

Limits

Tb 350.917

121

70-130

Wooden Tank Quadrant 9 Upper (B)

1309600-008A

Analytes

Result

67,000

81961

RL

DF

Date Analyzed

69

10

09/23/2013 12:04

REC (%)

Limits

Tb 350.917

119

70-130

DB

09/23/2013 11:57

09/19/2013 16:00 ICP-JY

Surrogates

CDPH ELAP 1644 ♦ NELAP 12283CA

81961

RL

REC (%)

Lead

09/23/2013 11:55

09/19/2013 14:30 ICP-JY

Surrogates

Solid/TOTAL

81961

RL

Surrogates

Solid/TOTAL

Batch ID

Analyst's Initial

09/23/2013 12:04

Angela Rydelius, Lab Manager
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1534 Willow Pass Road, Pittsburg, CA 94565-1701
Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com

McCampbell Analytical, Inc.
"When Quality Counts"

Quality Control Report
Client:

AEW Engineering, Inc.

Date Prepared: 9/20/13
Date Analyzed: 9/24/13

WorkOrder:

1309600

BatchID:

81961

Instrument:

ICP-JY

Extraction Method SW3050B
Analytical Method: SW6010B

Matrix:

Soil

Unit:

mg/Kg

Project:

#2013-025 Task 1; Hillsboro Vista Tank Site

Sample ID:

MB/LCS-81961
1309617-001AMS/MSD

QC SUMMARY REPORT FOR 6010B
Analyte

Lead

MB
Result

LCS
Result

RL

SPK
Val

MB
LCS
SS %REC %REC

LCS
Limits

ND

50.98

5.0

50

-

102

75-125

551.5

549.8

500

110

110

70-130

MS
Result

MSD
Result

SPK
Val

SPKRef
Val

MS
%REC

MSD
%REC

MS/MSD
Limits

RPD

RPD
Limit

50.18

49.1

50

ND

97.5

95.4

75-125

2.17

25

490.5

504

500

98

101

70-130

2.71

20

Surrogate Recovery

Tb 350.917

Analyte

Lead
Surrogate Recovery
Tb 350.917

CDPH ELAP 1644 ♦ NELAP 12283CA

QA/QC Officer
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CHAIN-OF-CUSTODY RECORD

McCampbell Analytical, Inc.
1534 Willow Pass Rd
Pittsburg, CA 94565-1701
(925) 252-9262

WorkOrder: 1309600
WaterTrax

WriteOn

EDF

Excel

Report to:

(415) 495-8401

Lab ID
1309600-001
1309600-002
1309600-003
1309600-004
1309600-005
1309600-006
1309600-007
1309600-008

ryoung@aewengineering.com

EQuIS

Email

HardCopy

ProjectNo: #2013-025 Task 1; Hillsboro Vista Tank

FAX: (415) 358-5598

Site

Client ID

Matrix

Collection Date

Metal Tank Quadrant 14 Lower (A)
Metal Tank Quadrant 19 Middle (B)
Metal Tank Quadrant 3 Middle (B)
Metal Tank Quadrant 20 Upper (C )
Metal Tank Quadrant 5 Upper (C )
Metal Tank Quadrant 7 Lower (A)
Wooden Tank Quadrant 4 Lower (A)
Wooden Tank Quadrant 9 Upper (B)

Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid

9/19/2013 14:00
9/19/2013 14:45
9/19/2013 15:22
9/19/2013 16:03
9/19/2013 15:45
9/19/2013 14:20
9/19/2013 14:30
9/19/2013 16:00

Hold

1

2

ThirdParty

Requested TAT:

Kenneth Leung
AEW Engineering, Inc.
55 New Montgomery St, Ste 507
San Francisco, CA 94105
kleung@aewengineering.com; byeung

PO:

3

1

of

1

ClientCode: AEW

Bill to:

Email:
cc:

Randy Young
AEW Engineering, Inc.
55 New Montgomery St, Ste 722
San Francisco, CA 94105

Page

4

J-flag

5 days

Date Received:

09/20/2013

Date Printed:

09/20/2013

Requested Tests (See legend below)
5
6
7
8
9

10

11

12

A
A
A
A
A
A
A
A

Test Legend:
1

2

3

4

5

6

7

8

9

10

11

12

PB_S

Prepared by: Daniel Loa
Comments:
NOTE: Soil samples are discarded 60 days after results are reported unless other arrangements are made (Water samples are 30 days).
Hazardous samples will be returned to client or disposed of at client expense.
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McCampbell Analytical, Inc.
"When Quality Counts"

Page F-75

1534 Willow Pass Road, Pittsburg, CA 94565-1701
Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com

Sample Receipt Checklist
Client Name:

AEW Engineering, Inc.

Date and Time Received:

Project Name:

#2013-025 Task 1; Hillsboro Vista Tank Site

LogIn Reviewed by:

WorkOrder N°:

1309600

Matrix: Solid

Carrier:

9/20/2013 4:20:07 PM
Daniel Loa

Rob Pringle (MAI Courier)

Chain of Custody (COC) Information
Chain of custody present?

Yes

No

Chain of custody signed when relinquished and received?

Yes

No

Chain of custody agrees with sample labels?

Yes

No

Sample IDs noted by Client on COC?

Yes

No

Date and Time of collection noted by Client on COC?

Yes

No

Sampler's name noted on COC?

Yes

No

Sample Receipt Information
Custody seals intact on shipping container/cooler?

Yes

No

Shipping container/cooler in good condition?

Yes

No

Samples in proper containers/bottles?

Yes

No

Sample containers intact?

Yes

No

Sufficient sample volume for indicated test?

Yes

No

NA

Sample Preservation and Hold Time (HT) Information
All samples received within holding time?

Yes

No

Container/Temp Blank temperature

Cooler Temp:

Water - VOA vials have zero headspace / no bubbles?

Yes

No

Sample labels checked for correct preservation?

Yes

No

Metal - pH acceptable upon receipt (pH<2)?

Yes

No

Samples Received on Ice?

Yes

No

NA
No VOA vials submitted

NA

* NOTE: If the "No" box is checked, see comments below.

Comments:
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