4.0 ENVIRONMENTAL IMPACT ANALYSIS
E. HAZARDS AND HAZARDOUS MATERIALS
INTRODUCTION
This section provides an analysis of potential hazards and hazardous materials impacts that could occur with
implementation of the proposed project. The analysis considers the potential impacts associated with (1)
the transport, use, or disposal of hazardous materials that could occur during construction and operation of
the project. In addition, the potential for impacts associated with accident and upset conditions involving the
release of hazardous materials into the environment is evaluated. The analysis considers the potential
impacts to the surrounding community and school facilities within one‐quarter mile of the project site.
The analysis is based on the Limited Phase II Environmental Investigation, City of Pasadena Power Plant –
Proposed Glenarm Repowering Project (GT‐5 Combined Cycle Installation), Southeast Corner of Intersection of
Fair Oaks Avenue and Glenarm Street, Pasadena, CA 91105, prepared by Hydrologue, Inc. Consulting
Engineers and Geologists (HI) in July 2011. In addition, this analysis is based upon the Draft Glenarm
Repowering Project (GT‐5 Combined Cycle Installation) Initial CEQA Study for Hazardous Materials, prepared
for the City of Pasadena Department of Water and Power, by SCS Tracer Environmental (SCS), in May 2012.
This study evaluates the potential for hazardous materials impacts with regards to five potential release
scenarios. Finally, this analysis also relies upon the Asbestos Survey and Lead‐Based Paint Assessment Report
Glenarm Power Plant, 72 East Glenarm Street, Pasadena, California, by Pacific Environmental Company (PEC),
on February 24, 1999. The reports referenced above are included in Appendix D of this Draft EIR.

1.

ENVIRONMENTAL SETTING

a. Regulatory Framework
(1) Hazardous Materials Management
(a) Hazardous Materials Storage, Use and Disposal
The Unites States Environmental Protection Agency (USEPA), through the Code of Federal Regulations (CFR),
defines a hazardous waste as a substance that (1) may cause or significantly contribute to an increase in
mortality or an increase in serious, irreversible, or incapacitating reversible illness and (2) that poses a
substantial present or potential future hazard to human health or the environment when it is improperly
treated, stored, transported, disposed of or otherwise managed. Hazardous waste is also ignitable, corrosive,
or reactive (explosive).1 A material that contains defined amounts of toxic chemicals may also be classified
as a hazardous material. The USEPA has also developed a list of specific hazardous wastes that are in the
form of solids, semi‐solids, liquids, and gases.
The State of California, through the California Code of Regulations (CCR) and the Health and Safety Code,
defines hazardous materials as substances that are toxic, ignitable or flammable, reactive, and corrosive. The
1
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codes further define an extremely hazardous material as a substance that shows high acute or chronic
toxicity, carcinogenity (causes cancer), bioaccumulative properties (accumulates in the body’s tissues),
persistence in the environment, or is water active. Hazardous materials are extensively regulated by federal,
State and local laws, and new regulations are constantly being developed as more is learned about the
impact these substances have on human health and the environment.2
The use, storage, and disposal of hazardous materials are subject to Federal, State, and local regulations as
further discussed below.
(i) Federal Level
The Federal Resource Conservation and Recovery Act (RCRA) (42 United States Code [USC] §6901‐6992k)
regulates the generation, transportation, treatment, storage, and disposal of hazardous waste. Under RCRA
regulations, hazardous wastes must be tracked from the time of generation to the point of disposal. At a
minimum, each generator of hazardous waste must register and obtain a hazardous waste activity
identification number. If hazardous wastes are stored for more than 90 days or treated or disposed at a
facility, any treatment, storage, or disposal unit must be permitted under RCRA.
RCRA allows individual states to develop their own program for the regulation of hazardous waste as long as
it is at least as stringent as RCRA. The State of California has developed the California Hazardous Waste
Control Law (HWCL) (Health and Safety Code §25100 et seq. and 22 CCR §66260.1 et seq.) and the USEPA
has authorized RCRA enforcement to the State of California. Primary authority for the statewide
administration and enforcement of HWCL rests with California EPA’s (Cal‐EPA) Department of Toxic
Substances Control (DTSC).
The Federal Occupational Safety and Health Act of 1970, which is implemented by the Federal Occupational
Safety and Health Administration (OSHA), contains provisions with respect to hazardous materials handling.
Federal OSHA requirements, as set forth in 29 CFR §1910, et seq., are designed to promote worker safety,
worker training, and a worker’s right–to‐know.
The U.S. Department of Labor has delegated the authority to administer OSHA regulations to the State of
California. The California OSHA program (Cal‐OSHA) (codified in the CCR, Title 8, or 8 CCR generally and in
the Labor Code §6300‐6719) is administered and enforced by the Division of Occupational Safety and Health
(DOSH). Cal‐OSHA is very similar to the Federal OSHA program. For example, both programs contain rules
and procedures related to exposure to hazardous materials during demolition and construction activities. In
addition, Cal‐OSHA requires employers to implement a comprehensive, written Injury and Illness Prevention
Program (IIPP). An IIPP is an employee safety program for potential workplace hazards, including those
associated with hazardous materials.

2
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(ii) State Level
In California, Titles 22 and 23 of the CCR address hazardous materials and wastes. Title 22 defines,
categorizes, and lists hazardous materials and wastes. Title 23 addresses public health and safety issues
related to hazardous materials and wastes, and it specifies disposal options.
Enforcement of regulations has been delegated to local jurisdictions that enter into agreements with DTSC
for the generation, transport, and disposal of hazardous materials under the authority of the HWCL. In
January 1996, Cal‐EPA adopted regulations implementing a “Unified Hazardous Waste and Hazardous
Materials Management Regulatory Program” (Unified Program). The program addresses hazardous waste
generators and hazardous waste on‐site treatment, underground storage tanks (USTs) and above ground
storage tanks (ASTs), hazardous material release response plans and inventories, risk management and
prevention programs, and Uniform Fire Code (UFC) hazardous materials management plans and inventories.
The Unified Program is implemented at the local level by a local agency: the Certified Unified Program
Agency (CUPA). The CUPA is responsible for consolidating the administration of the six program elements
within its jurisdiction.
USTs are regulated under Subtitle I of RCRA and its regulations (40 CFR 280) which establish construction
standards for new UST installations (those installed after December 22, 1988), as well as standards for
upgrading existing USTs and associated piping. Since 1998, all non‐conforming tanks were required to be
either upgraded or closed. The State regulates USTs pursuant to Health and Safety Code, Division 20,
Chapter 6.7, and CCR Title 23, Division 3, Chapter 16 and Chapter 18. The State’s UST program regulations
include among others, permitting USTs, installation of leak detection systems and/or monitoring of USTs for
leakage, UST closure requirements, release reporting/corrective action, and enforcement. Oversight of the
statewide UST program is assigned to the State Water Resources Control Board (SWRCB) (23 CCR §2610 et
seq.), which has delegated authority to the Regional Water Quality Control Board (RWQCB) and typically on
the local level, to the fire department. The Pasadena Fire Department administers and enforces Federal and
State laws and local ordinances for USTs at the Project site. Plans for the construction/installation,
modification, upgrade, and removal of USTs are reviewed by inspectors.
(iii) Regional Level
Various regional agencies enforce federal and state regulations in the project area, including the South Coast
Air Quality Management District (SCAQMD) and Los Angeles RWCQB. Title 40, CFR, Part 61.145, National
Emission Standard for Asbestos, Standard for Demolition and Renovation, and SCAQMD Rule 1403, Asbestos
Emissions from Demolition/Renovation Activities, require the following with regard to asbestos‐containing
materials (ACMs):



The facility must conduct a survey to inspect, identify, and quantify all friable and Class I and Class II
non‐friable ACMs prior to demolition or restoration.



Proper notification must be submitted to SCAQMD.



An on‐site representative must be present during removal, disturbance and handling of ACMs.



ACMs must be removed in accordance with the required schedule and procedures and following the
proper handling operations.
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ACMs must be disposed of following proper disposal methodology, including maintaining waste
shipment records and using appropriate labeling.

The Los Angeles RWQCB oversees the UST Program for the Los Angeles regional area. Specific areas of
concern within the Los Angeles RWQCB jurisdiction are the Los Angeles River Watershed, the San Gabriel
River Watershed, and the Los Angeles/Ventura Coastal Area. Oversight by the Los Angeles RWQCB is not
limited to specific pollutants or specific media but is focused on determining if an unauthorized release may
result in pollution of regional water bodies. In addition, regulatory authority for USTs in the proposed
project area is held by the City of Pasadena Fire Department as the CUPA, described in detail below under
Local Level). As part of the CUPA, the City of Pasadena Fire Department oversees tank monitoring,
installation, removal, and site mitigation. Also, SCAQMD Rule 1166 sets control requirements for volatile
organic compound (VOC) emissions from excavating, grading, handling, or treating contaminated soil, which
may or may not include UST removal or remediation activities.
(iv) Local Level
The federal government and the State of California require all businesses that handle more than a specified
amount of hazardous materials or extremely hazardous materials to submit a business plan to its local CUPA.
At the local level, the Pasadena Fire Department is the local CUPA for the project area. The City of Pasadena
requires the preparation, submittal, and implementation of a business plan on a yearly basis if a business
uses, stores, or manufactures a hazardous material in any amount. The business plan must include an
inventory of the hazardous materials and set forth emergency response plans and procedures to be used in
the event of a significant or threatened significant release of a hazardous material. The requirement of
business plans is designed to be used by responding agencies, in this case the Pasadena Fire Department, and
other supporting agencies, such as the Los Angeles County Fire Department, during a release to allow for a
quick and accurate evaluation of each situation for an appropriate response.
The City of Pasadena General Plan, Safety Element identifies a specific goal and program related to
hazardous materials that applies to the proposed project as follows:3
Goal H‐1—Reduce the potential for hazardous contamination on the City.


Program H‐1.1—The City will continue the enforcement of disclosure laws that require
all users, producers, and transporters of hazardous materials and wastes to clearly
identify the materials that they store, use, or transport, and to notify the appropriate City,
County, State and Federal agencies in the event of a violation.

(b) Hazardous Materials Transportation
The California Highway Patrol (CHP) and the California Department of Transportation (Caltrans) are the
enforcement agencies for hazardous materials transportation regulations. Hazardous materials and waste
transporters are responsible for complying with all applicable packaging, labeling, and shipping regulations.

3

Safety Element of the General Plan, City of Pasadena, California, prepared by Earth Consultants International, dated August 2002.
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(c) Hazardous Building Components
Structural building components sometimes contain hazardous materials such as asbestos, polychlorinated
biphenyls (PCBs), lead, and mercury. During demolition or renovation of any existing building, these
hazardous material building components may be disturbed and thus expose workers, the public, and the
environment to these hazards. These materials are subject to various regulatory protocols as described
below.
The Toxic Substances Control Act of 1976 (TSCA) (15 USC §2601 – §2692 et seq.) provides USEPA with
authority to require reporting, record‐keeping and testing requirements, and restrictions relating to
chemical substances and/or mixtures. Certain substances are generally excluded from TSCA, including,
among others, food, drugs, cosmetics and pesticides. TSCA addresses the production, importation, use, and
disposal of specific chemicals, including PCBs, asbestos, and lead‐based paint.
(i) Polychlorinated Biphenyls
The TSCA bans the manufacture of PCBs although the continued use of existing PCB‐containing equipment is
allowed. Transformer oil containing PCBs at a concentration exceeding five parts per million (ppm) is the
California‐regulated concentration for hazardous waste, though PCBs in transformer oil at a concentration
up to 50 ppm are currently allowed in transformers in California. The TSCA also contains provisions
controlling the continued use and disposal of existing PCB‐containing equipment. In addition to TSCA,
provisions relating to PCBs are contained in the HWCL, which lists PCBs as hazardous waste.
(ii) Asbestos Containing Materials (ACM)
Asbestos is a naturally occurring mineral which is made up of microscopic fibers. Asbestos has unique
qualities which include its strength, fire resistance, resistance to chemical corrosion, poor conduction of heat,
noise, and electricity, and low cost. Asbestos has been widely used in the building industry for a variety of
uses, including acoustic and thermal insulation and fireproofing. It is often found in ceiling and floor tiles,
linoleum, and pipes, as well as on structural beams and asphalt. However, asbestos can become a hazard
when the fibers separate and become airborne. Asbestos has been linked with lung diseases caused by
inhalation of airborne asbestos fibers.
Under TSCA, the USEPA has enacted strict requirements on the use, handling, and disposal of ACMs. These
regulations include the phase out of friable asbestos and ACM in new construction materials beginning in
1979. Friable asbestos may be found in pre‐1979 construction. California classifies ACM as hazardous waste
if it is friable and contains one percent or more asbestos (22 CCR 22 §66261.24). Non‐friable bulk asbestos‐
containing waste is considered non‐hazardous regardless of its asbestos content, so it is not subject to
regulation, under 22 CCR, Division 4.5. California, through DTSC, regulates the packaging, on‐site
accumulation, transportation, and disposal of asbestos when it is a hazardous waste.
The Federal and State OSHA programs regulate asbestos as it relates to employee safety. The Federal OSHA
Worker Exposure Rule for Asbestos (29 CFR §1910.1001 and §1926.1101) requires certain actions on the
part of any employer whose employees are potentially exposed to asbestos fiber levels above the permissible
exposure limit (0.2 fibers per cubic centimeter of air [f/cc], averaged over an 8‐hour day). Under Cal‐OSHA,
employers must begin compliance activities such as notification, employee training, air monitoring and, in
some cases, medical surveillance, if employees are exposed to a time‐weighted average of 0.1 f/cc over an 8‐
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hour period. In addition to these regulations, contractors involved in asbestos surveys and removal are
required to be certified by Cal‐OSHA.
The California Connelly Act (Assembly Bill 3713; Health and Safety Code §25915, et seq.) establishes
notification requirements for all owners and employees working within any pre‐1979 building known to
contain ACM. Notification could be based upon a survey of ACM and their locations. The notification
requirements of the Connelly Act are enforced by Cal‐OSHA.
The USEPA has established National Emission Standards for Hazardous Air Pollutants (NESHAP) (40 CFR 61
Part M) that govern the use, removal, and disposal of ACM as a hazardous air pollutant. The NESHAP
regulations mandate the removal of friable ACM before a building is demolished and includes notification
requirements prior to demolition. The NESHAP regulations are promulgated and enforced by the USEPA.
Responsibility for implementing these requirements has been delegated to the State of California, which in
turn has delegated the responsibility to the SCAQMD.
SCAQMD implements the NESHAP through Rule 1403, Asbestos Emissions from Renovation/Demolition
Activities. Rule 1403 regulates asbestos as a toxic material and controls the emissions of asbestos from
demolition and renovation activities by specifying agency notifications, appropriate removal procedures, and
handling and clean‐up procedures. Rule 1403 applies to owners and operators involved in the demolition or
renovation of ACM‐containing structures, asbestos storage facilities, and waste disposal sites. The
requirements under Rule 1403 include: surveying structures for ACM; agency notification of intention to
remove asbestos; ACM removal procedures and time schedules; ACM handling and clean‐up procedures;
ACM storage, disposal, and landfill requirements; and record keeping. In addition, any facility known to
contain asbestos is required to have a written asbestos management plan (also known as an Operations and
Maintenance Program [O&M Program]).
(iii) Lead‐Based Paint (LBP)
Lead is a naturally occurring element and heavy metal that was widely used as a major ingredient in most
interior and exterior oil‐based paints prior to 1950. Lead compounds continued to be used as corrosion
inhibitors, pigments, and drying agents from the early 1950s to 1972, when the Consumer Products Safety
Commission specified limits on lead content in such products. While adults can be affected by excessive
exposure to lead, the primary concerns are the adverse health effects on children. The most common paths
of lead exposure in humans are through ingestion and inhalation. Lead‐based paint is of concern both as a
source of exposure and as a major contributor to lead in interior dust and exterior soil.
Cal‐OSHA has established limits of exposure to lead contained in dusts and fumes. Specifically, 8 CCR
§1532.1, establishes the rules and procedures for conducting demolition and construction activities and
establishes exposure limits, exposure monitoring, and respiratory protection for workers exposed to lead.

b. Historic Conditions
(1) Facility Improvements
The project site is located at the southeast corner of the intersection of South Fair Oaks Avenue and East
Glenarm Street, in Pasadena, California. The City’s PWP Plant was constructed in 1907 to provide electricity
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to its residents. Only the Glenarm portion of the site was constructed at that time, thus creating the original
steam plant building. As the demand for power increased, the City’s Power Plant expanded to include the
Broadway site. The first Broadway power‐generating unit started operation in 1955. The existing non‐
operational steam plant (i.e., the Glenarm Building) occupies the site’s northwestern corner and consists of
two attached buildings, including an eastern building constructed in the early 1920’s, and a western building,
constructed in the early 1930s. Each of the extant buildings includes boiler and turbine generator systems.
Both systems in the west building remain in place, but PWP removed the systems from the east building
during the 1950s. PWP later installed a few machine tools in the former boiler area of the east building,
some of which remain. Most recently, two 47.2 megawatt (MW) generating units (GT‐3 and GT‐4) were
constructed on the Glenarm site in 2003.

(2) Accident History
There have been three incidents or near misses since aqueous ammonia was first brought on‐site in 1994,
none of which resulted in a release that exceeded the Reportable Quantity of 1,000 pounds of aqueous
ammonia in a 24‐hour period. There was also one non‐ammonia related incident as well. The descriptions
of these incidents are provided as follows: 4
March 1998: The braided hose connecting the existing aqueous ammonia piping to the vaporizer was
installed such that a kink developed. At the kink, a defect developed resulting in a bulge. This was noticed
during “rounds,” and a temporary high‐pressure rubber hose was installed while a new braided hose could
be designed and installed. During this installation, it was noticed that a drop leg with a drain was necessary
to properly remove the liquid from the pipeline for future maintenance. The drop leg was installed with the
new braided pipe. No release occurred, and this was the only change since the startup of the process.
March 2000: Back pressure regulator control valve developed a leak, and the leaking area was contained
using a funneling device to a 55‐gallon drum until the replacement part could be installed. The release
consisted of approximately 150 gallons over a 2‐week period.
April 2000: A small leak started at a threaded connection on a back‐pressure regulating valve. The leak was
contained with a funneling device and plastic tarps directing the leak into a 55‐gallon drum until the
replacement parts arrived and were installed. The estimated amount of aqueous ammonia that leaked was
35 gallons over a two‐week period.
In addition, in May 2010, there was an explosion in a turbine containment unit at the Glenarm Power Plant.
During a routine performance test, all systems indicated the turbine unit was operating properly at the time.
When the explosion happened, alarms sounded immediately, a halon fire suppression system activated
automatically, and all safety procedures were implemented by PWP staff. The explosion blew off one of the
doors to the containment unit. There were no hazardous releases or injuries, and no interruption of service
to PWP customers.

4

Draft Glenarm Repowering Project (GT‐5 Combined Cycle Installation) Initial CEQA Study for Hazardous Materials, prepared for the
City of Pasadena Department of Water and Power, by SCS Tracer Environmental (SCS), May 2012.
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c. Existing Conditions
(1) Surrounding Land Uses
The project site is located at the southeast corner of the intersection of South Fair Oaks Avenue and East
Glenarm Street in Pasadena. The site is located in an urban environment with residential, commercial, and
industrials areas nearby. In addition, Blair High School is located just east of the site. Please refer to Section
2.0, Project Description, for a detailed discussion of the surrounding land uses.
In addition, the Power Plant consists of two groups of generating facilities bisected by the Metro Gold Line
tracks: the Glenarm site to the west of the Gold Line and the Broadway site to the east. The Metro Gold Line
Light Rail currently operates weekday peak service as often as every five minutes in both directions and that
trains may operate, in and out of revenue service, 24 hours a day, seven days a week, adjacent to the
proposed project site.

(2) Facility Description
The City’s power plant currently consists of two power generating facilities flanking the Metro Gold Line
tracks, the Glenarm Plant to the west and the Broadway Plant to the east. The Glenarm Plant is
approximately 6.52 acres and is developed with the Glenarm Steam Plant Building and Electric Fountain;
Pacific Electric Railway Company (PERC) Substation No. 2; and four natural gas turbine generators (GT‐1
through GT‐4).
The Broadway Plant encompasses approximately 6.10 acres and is developed with three steam‐generating
units, including two decommissioned units (B‐1 and B‐2) and one active unit (B‐3); three cooling towers;
two above‐ground storage tanks containing aqueous ammonia; three above‐ground water tanks; two control
rooms; storage and scattered surface parking throughout the site; and a 1.5‐acre City‐owned surface parking
lot currently leased to and used by Jacob’s Engineering and also used by PWP employees.
The power plants operate 24 hours per day to produce electricity for customers using the four gas turbines
(GT‐1, GT‐2, GT‐3, and GT‐4) and one boiler (B‐3). The gas turbines and boiler are each equipped with a
selective catalytic reduction (SCR) system to reduce nitrogen oxide (NOx) emissions by injecting aqueous
ammonia into the flue gas. The aqueous ammonia is stored in two tanks located on the Broadway site. The
12,000‐gallon west tank supplies 19 percent aqueous ammonia to the four turbines (GT‐1, GT‐2, GT‐3, and
GT‐4) while the 11,800‐gallon east tank supplies 29 percent aqueous ammonia to boiler B‐3. The power
plants have been using aqueous ammonia safely since it was first used on‐site in 1994. Since that time, there
have been no reportable releases of aqueous ammonia.

(3) Groundwater
The project site lies within the Raymond Groundwater Basin. The Raymond Basin and the San Gabriel Basin,
to the southeast, have been extensively utilized for groundwater resources. Water wells drilled in both
basins have produced good aquifer data for the groundwater depth and flow direction. The Raymond Fault
to the south forms a very effective groundwater barrier, causing groundwater to cascade over the fault and
fall about 200 feet. The reported highest groundwater depth at the site proximity was approximately 50 feet
below ground surface (bgs). Perched groundwater was not encountered to the depth explored at the site (60
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feet bgs).5 Depths to groundwater to the north of the site, north of the San Rafael Fault, were much deeper
(approximately 136 feet).6

(4) Contaminated Soils
A Limited Phase II Environmental Site Assessment (ESA) was prepared for the for the Glenarm site where
the GT‐5 unit would be located. As part of the Phase II ESA, 10 soil borings to a maximum depth of 60 feet
below ground surface (bgs) were drilled to identify soil conditions in the areas where excavation of soils
could occur under the project.
Man‐made fill was encountered to a depth of approximately 5 to 15 feet bgs in the exploratory borings. The
man‐made fill consists of dark brown to brown clayey, silty sand and fine to coarse gravelly sand in moist
and moderately compact conditions. Deeper man‐made fill may be present in unexplored areas of the site.
The natural ground materials below the fill consisted primarily of sandy silt and silty sands to the total depth
explored, though many borings also contained soils that ranged from clayey to gravelly sands. Some black,
clayey soil was observed in samples collected from the various soil borings. This black soil is widespread
throughout the area and is characteristic of a well‐developed organic soil horizon on the Pleistocene
alluvium.
The selected soil samples collected in the borings were analyzed for semi‐volatile organic compounds
(SVOCs), volatile organic compounds (VOCs), Polychlorinated Biphenyls (PCBs), total lead concentration,
total hexavalent chromium, total petroleum hydrocarbons (TPH), and total recoverable petroleum
hydrocarbons (TRPH).
The following summarizes the findings of the Limited Phase II ESA regarding conditions on the project site: 7
Forty samples were tested for total lead, and lead was detected in all soil samples. None of the total lead
concentrations exceed 750 mg/Kg, which is the clean‐up level previously established for this area.
Forty samples were tested for total hexavalent chromium (Chromium VI), and concentrations were
detected in five samples. None of the detected Chromium VI concentrations exceed its soluble threshold
limit concentration (STLC), California’s Human‐Exposure‐Based Screening Number for residential or
commercial/industrial sites, or DTSC’s Preliminary Remedial Goal for Chromium VI.
Sixty soil samples were tested for TRPH, which were detected in 23 soil samples. None of the detected
TRPH concentrations exceed the previously established clean‐up level for the area.
5

Limited Phase II Environmental Investigation, City of Pasadena Power Plant – Proposed Glenarm Repowering Project (GT‐5
Combined Cycle Installation), Southeast Corner of Intersection of Fair Oaks Avenue and Glenarm Street, Pasadena, CA 91105,
prepared by Hydrologue, Inc. Consulting Engineers and Geologists (HI), on July 29, 2011.

6

Ibid. Depths reported by Caltrans consultants working near the site.

7

Limited Phase II Environmental Investigation, City of Pasadena Power Plant – Proposed Glenarm Repowering Project (GT‐5
Combined Cycle Installation), Southeast Corner of Intersection of Fair Oaks Avenue and Glenarm Street, Pasadena, CA 91105,
prepared by Hydrologue, Inc. Consulting Engineers and Geologists (HI), on July 29, 2011.
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Forty soil samples were tested for TPH, including both diesel range organics (DROs) and oil range
organics (OROs), and the detected TPH‐DROs and TPH‐OROs concentrations are considered non‐
problematic based on comparison with deep soil screening levels for industrial sites (when groundwater
is the drinking water source). The reported concentrations are well below the soil screening level for
industrial and commercial land uses.
Thirty soil samples were tested for VOCs, and the detected VOCs concentrations are considered non‐
problematic based upon comparison with the deep soil screening levels for industrial sites (when
groundwater is the drinking water source.) The reported concentrations are well below the soil
screening level for industrial and commercial land uses.
Thirty soil samples were tested for SVOCs, which were detected in two samples. The detected SVOCs
concentrations are considered non‐problematic based upon comparison with the deep soil screening
levels for industrial sites (when groundwater is the drinking water source.) The reported concentrations
are well below the soil screening level for industrial and commercial land uses, except for the single
detected presence of Benzo(a)pyrene, which is equal to the screening level.
Ten soil samples collected from the surface were tested for PCBs, and no PCBs concentrations were
detected in any soil samples, except for a single detected presence of Aroclor‐1254 (PCB‐1254). The
detected concentration was considered non‐problematic, based on DTSC’s Preliminary Remedial Goal for
industrial sites. The reported PCBs concentration is well below the soil screening level for industrial and
commercial land uses.

(5) Asbestos
An asbestos survey was conducted at the Glenarm site, which concluded that numerous areas on the site
contained ACM. The following is a summary of the locations which were found to contain ACM:8

8



Main Room: Basement and lower level heaters; various pipe insulated areas; associated gate valves,
elbows, flanges and fittings; fire door insulation; and cloth pipe wrap (insulation).



Turbine Room: Pipe insulation in main level, basement and lower levels, including tunnels;
associated gate valves, flanges, elbows and fittings; insulated tanks; feeder pumps and piping; and
additional suspect materials which may be encountered during dismantling or demolition of turbines
housing.



Machine Shop: North area abandoned pipe with gate valve and flange, and south wall pipe insulation
on main level; and pipe insulation and associated gate valves, flanges, elbows and fittings in lower
level, pump room and tunnels.



Boiler Room: Vinyl floor tile and mastic; pipe insulation, tank and manifold insulation, associated
gate valves, elbows and fittings, preheater and duct insulation, heater duct insulation below

Asbestos Survey and Lead‐Based Paint Assessment Report, Glenarm Power Plant, 72 East Glenarm Street, Pasadena, CA, by Pacific
Environmental Company, February 24, 1999.
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preheater, air duct/shaft insulation, door gaskets and other components of Boiler Nos. 14, 15, 16 and
17; and additional pipe insulation in miscellaneous areas.
The following is a brief summary of exterior locations which were found to contain ACM:



General Area: Exterior stucco and felt/mastic on north exterior wall, west exterior wall, east turbine
room exterior wall, east wall at office extension, and elevator walls at roof level.



Roof: Pipe insulation, associated gate valves, flanges elbows and fittings; composite on Turbine
Room and Boiler Room roofs; transite panels and mastic on Main Room, Machine Shop and High Bay
roofs; and penetration mastics on all roofs.

(6) Lead Based Paint
An LBP survey was conducted at the Glenarm site, which concluded that numerous areas on the site
contained LBP.9 Throughout the property, several of the painted components indicated the presence of LBP
at or above the federal action level. The positive results were not consistent throughout the plant and
application of LBP appears to be related to the installation of specific pieces of machinery and equipment.
The following is a summary listing the types of components that tested above the federal action level:
Interiors:



Components with a concrete substrate, including columns, machinery foundations, wall and floor
striping.



Components with a metal substrate, including beams, catwalks, ceiling, closet door components,
columns, 50‐ton crane, door components, drill presses, electrical panel, fence, machinery
foundations, gate, handrails, ladders, lathe, light fixtures, motors, pipes, railings, shaper, stair
components, tanks, valves and walls.



Components with a wood substrate, including beams, cabinet, door and window components.



Some of the wall times (wainscot) also tested positive for lead; however, these surfaces were not
painted and the lead is most likely in the glazing or the matrix of the tile itself.
Exteriors:

9



Components with a concrete substrate, including foundations and walls.



Components with a metal substrate, including access panels, beams, bollards, catwalks, columns,
deck, door components, downspout, electrical panel, foundations, garage door components, handrail,
ladders, pipes, railings, stringer, tanks, vents, walls and window components.



Components with a stucco and/or fiberglass substrate, including walls.

Ibid.
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Components with a wood substrate, including door and window components.



Some of the tiled fountain surfaces also tested positive for lead; however, these surfaces were not
painted and the lead is most likely in the glazing or matrix of the tile itself.

2.

ENVIRONMENTAL IMPACTS

a. Methodologies
To support the evaluation of potential impacts associated with hazards and hazardous materials that would
occur from construction and/or operation of the proposed project, various reports were reviewed, as
discussed above. Based on the results of the reports, the potential for construction and/or operation of the
proposed project to result in significant impacts associated with hazards and hazardous materials was
evaluated.

b. Thresholds of Significance
The following thresholds of significance are based on the Initial Study Environmental Checklist form
contained in Appendix G of the State CEQA Guidelines, as amended by the City of Pasadena. For the purposes
of this EIR, implementation of the proposed project may have a significant impact with respect to hazards
and hazardous materials if it would:
HAZ‐1

Create a significant hazard to the public or the environment through the routine
transport, use or disposal of hazardous materials.;

HAZ‐2

Create a significant hazard to the public or the environment through reasonably
foreseeable upset and accident conditions involving the release of hazardous materials
into the environment; or

HAZ‐3

Emit hazardous emissions or handle hazardous or acutely hazardous materials,
substances or waste within one‐quarter mile of an existing or proposed school.

c. Project Features
(1) Project Components
PWP will install a new, 71 MW, combined cycle, pipeline quality natural gas turbine (GT‐5) that will replace
the function of boiler B‐3. Unit GT‐5 will be located west of Unit GT‐1 and north of Unit GT‐3 at the Glenarm
Plant. Unit GT‐5, which would be located south of the existing Glenarm Building, will include a new gas
turbine, steam turbine, once‐through steam generator (OTSG), wet type cooling tower, water storage tanks,
electric powered fuel gas compressors, and an electric powered air compressor. An associated OTSG stack
would be approximately 125 feet in height, similar to four existing stacks on the Glenarm site for Units GT‐1
through GT‐4. One of the two existing aboveground aqueous ammonia tanks and associated piping and other
equipment on the Broadway site would either be reconfigured in place or replaced on the Broadway or
Glenarm sites to accommodate more dilute concentrations. Figure 2‐3 shows existing and proposed facilities
on the Glenarm site. The individual components and two different configurations being considered for Unit
GT‐5 are shown on Figures 2‐4 and 2‐5 of this EIR.
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The project would also construct an approximately 18,000‐square‐foot administrative/control room facility,
including administrative offices and a control station for existing and proposed power‐generation units, in
the southeastern portion of the Glenarm Building. The existing Glenarm Building stack, air compressor
facility, and restroom, which are located along the south elevation of the building, would be demolished, and
some equipment in the building’s interior would be removed.
Proposed project activities would include rerouting or relocation of storm drains, underground water lines,
electrical lines, and other utilities. Generating units B‐1 and B‐2 on the Broadway site, which have been
inactive since they were decommissioned in 2003, would remain in place together with Unit B‐3 and no
demolition is proposed at this time. Please refer to Section 2.0, Project Description, for a more detailed
description of the proposed project features. In addition, please refer to Section 3.2 in the Draft Glenarm
Repowering Project (GT‐5 Combined Cycle Installation) Initial CEQA Study for Hazardous Materials, prepared
for a detailed discussion of the system design and operation.

(2) Project Safety Controls
(a) Automatic Systems
PWP would use various process controls, monitors, and alarms to ensure safe and efficient operation of the
aqueous ammonia system feeding GT‐5. Table 4.E‐1, GT‐5 Automatic Systems, identifies the automatic
systems that would be in place for operation of the new GT‐5 turbine.

(b) Administrative Controls
Various policies, procedures, and programs are already in place to prevent accidents and reduce potential
risks associated with handling aqueous ammonia on‐site. For example, the power plants have implemented
a California Accidental Release Prevention (CalARP) Program as well as a Risk Management Plan (RMP) for
the existing aqueous ammonia systems. The CalARP Program includes prevention measures as well as
studies regarding the following:



Facility description



Safety information



Operating procedures



Training



Maintenance



Compliance audits



Incident investigation
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Table 4.E‐1
GT‐5 Automatic Systems
System

Description

Leak detection

Five ammonia leak detector stations monitor areas such as the aqueous ammonia
storage tanks, pumps, pipe trench, and underground piping. A local alarm is activated
at a concentration of 42 ppm while a control room alarm is activated at a
concentration of 50 ppm. An alarm is also activated in the control room if liquid is
detected in the underground, double‐walled piping.
Process Monitors &
GT‐5 and the aqueous ammonia system will be monitored for various process
Alarms
parameters (e.g. turbine load, reactor temperature, storage tank level, etc.). Process
alarms will be activated in the control room if process parameters are outside
acceptable ranges.
Solenoid Shut Off and The aqueous ammonia storage tank is equipped with a solenoid shut off valve that will
Valve
close automatically if power is lost or if process parameters are outside acceptable
ranges.
Secondary
The east aqueous ammonia storage tank is located inside a concrete dike that provides
Treatment
secondary containment for spills. The aqueous ammonia pumps for the east tank are
located in a containment dike. The unloading area has a catch basin to contain spills
underneath the tanker truck. Aqueous ammonia piping between the BPP and GPP is
located in a below grade trench and is double walled when passing underground to
contain leaks.
Pressure Relief
The aqueous ammonia storage tank is equipped with a combination pressure/vacuum
relief valve. Also, the transfer pumps are equipped with internal relief valves to
prevent damage.
Source: Draft Glenarm Repowering Project (GT‐5 Combined Cycle Installation) Initial CEQA Study for Hazardous Materials,
prepared for the City of Pasadena Department of Water and Power, by SCS Tracer Environmental (SCS), May 2012.



Emergency response procedures



Recordkeeping



Hazard review



Hazard assessment



External events



Seismic assessment



Delivery procedures

The RMP contains similar information including:



Facility description



Accidental release prevention and emergency response policies
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Stationary source and regulated substances handled



Accidental release prevention program and chemical‐specific prevention steps



Five year accident history



Emergency response program



Planned changes to improve safety

Other applicable administrative controls include the design and operation codes as well as tanker truck DOT
requirements that were discussed above. PWP would update the CalARP Program, RMP, and aqueous
ammonia delivery procedures as part of this project.

(c) Engineering Controls
There are two types of engineering controls: passive and active measures. Passive measures are devices that
do not require a response to an action in order to activate and are permanently in place (e.g. a containment
dike). Active measures are devices that respond to an action in order to activate (e.g. sensing devices,
remote switches, etc.). The following engineering controls are already in place for the existing aqueous
ammonia systems and would continue to be used once the project is completed:



Secondary containment for the aqueous ammonia storage tanks and pumps



Secondary containment for spills underneath the tanker truck at the unloading station



Aqueous ammonia piping between the BPP and GPP is located in a below grade trench and is double
walled when passing underground to contain leaks



Solenoid shut off valve installed downstream of each aqueous ammonia storage tank



Process monitors and alarms



Pressure relief for the aqueous ammonia storage tanks and pumps



Aqueous ammonia leak detection sensors, stations, and alarms



Check valve on the aqueous ammonia fill line



Delivery tanker truck remote shut‐off switches

The engineering controls would be reviewed as part of this repower project and updated if needed.
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d. Analysis of Project Impacts
(1) Hazards and Hazardous Materials
HAZ‐1 Would the project create a significant hazard to the public or the environment through the routine
transport, use or disposal of hazardous materials?
HAZ‐2 Would the project create a significant hazard to the public or the environment through reasonably
foreseeable upset and accident conditions involving the release of hazardous materials into the
environment?
HAZ‐3 Would the project emit hazardous emissions or handle hazardous or acutely hazardous materials,
substances or waste within one‐quarter mile of an existing or proposed school?
Project implementation would include the transport, use or disposal of various hazardous materials as
discussed below. In addition, the potential for accidental release of hazardous materials into the
environment is discussed below. Further, the project would result in the handling of hazardous materials,
substances, and wastes within one‐quarter mile of Blair High School and Allendale Elementary School, which
are Pasadena Unified School District facilities.

(a) Construction Activities
Project construction activities would include the limited use of hazardous materials. The use and storage of
such materials would comply with applicable standards and regulations, and would not pose significant
hazards to surrounding land uses, including the nearby school facilities. The greatest potential for hazardous
materials impacts during construction would occur during removal of ACM, LBP and contaminated soils.
These issues are discussed in detail below.
(i) Asbestos (ACM)
Based on a site survey for ACM, various areas within the site are known to contain ACM. Demolition of
buildings containing ACM is considered to be a potentially significant. With implementation of mitigation
measure HAZ‐1, this impact would be reduced to a less than significant level.
(ii) Lead Based Paint (LBP)
Based on a site survey for LBP, LBP materials were found on various interior and exterior surfaces on the
site. Demolition of buildings containing LBP is considered to be a potentially significant impact. With
implementation of mitigation measure HAZ‐2, this impact would be reduced to a less than significant level.
(iii) Contaminated Soils
As discussed in subsection 1.c, Existing Conditions, above, because of historical uses on the power plant
property, soil samples were collected on the project site as part of the Phase II ESA to determine if soil
contamination exists. Soil samples collected from borings located throughout the power plant property were
tested and analyzed for SVOCs, VOCs, PCBs, total lead concentration, total hexavalent chromium, TPH, and
TRPH. Varying levels of these contaminates were found in the soil samples. Based on the levels of the
contaminates found in the soil samples, the Phase II ESA identified an area of contaminated soil near the
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proposed GT‐5 that could yield lead concentration levels that could result in a hazard to the public or the
environment during soil construction excavation activities. In addition, soils that yielded samples with TRPH
concentrations greater than 1,000 mg/kg could result represent a hazard. These are considered to be
potentially significant impacts. This is considered a potentially significant impact. With implementation of
mitigation measures HAZ‐3 through HAZ‐5, impacts would be reduced to a less than significant level.

(b) Operation
(i) Aqueous Ammonia and Natural Gas
Aqueous Ammonia

Implementation of the proposed project would involve the use of aqueous ammonia. Aqueous ammonia is
currently utilized on the project site. Under existing conditions, there are two aqueous ammonia tanks (east
and west) located at the Broadway Power Plant. The 11,800‐gallon west tank stores 19 percent aqueous
ammonia while the 12,000‐gallon east tank stores 29 percent aqueous ammonia. Under the proposed
project, one of the two existing aboveground aqueous ammonia tanks and associated piping and other
equipment on the Broadway site would be reconfigured in place to accommodate more dilute
concentrations. Potentially, the east tank would store 19 percent aqueous ammonia. Under any scenario,
the concentration of aqueous ammonia on‐site would be reduced compared to existing conditions.
As discussed above, the project would implement various safety controls to minimize the potential for
adverse significant impacts associated with the use of aqueous ammonia under normal operating conditions
(refer to discussion below for a discussion of impacts associated with accidental release scenarios). The
controls would include automatic systems in place for operation of the new GT‐5 turbine (see Table 4.E‐1).
In addition, the administration and engineering controls listed above would minimize the potential for
adverse impacts associated with the use of aqueous ammonia. Further, the project would be designed and
constructed in accordance with all applicable federal, state, and local codes including the Uniform
Mechanical Code, Uniform Fire Code and California Code of Regulations Title 24. In addition, the project
would be designed, installed, and operated using industry standards and generally accepted engineering
practices. This would reduce the risk from hazardous materials by specifying acceptable design and
operational criteria.
Regarding delivery of aqueous ammonia to the project site, a chemical supply vendor would periodically
deliver aqueous ammonia to refill the two storage tanks. This occurs under existing conditions. Currently,
the power plants receive 19 percent and 29 percent aqueous ammonia. As part of this project, the 29 percent
aqueous ammonia system would be converted to 19%. Once the conversion is complete, approximately four
to six deliveries of 19 percent aqueous ammonia would be needed per year for GT‐5.
Similar to existing conditions, aqueous ammonia would be delivered via tanker truck that enters the GPP at
the north gate on Glenarm Street, unloads at the GPP truck unloading station, and then exits the GPP using
the south gate on State Street. A maximum of 6,000 gallons would be transferred per delivery (tanker truck
capacity). At least two personnel (driver and one Pasadena Water & Power Department employee) would be
present during the entire delivery process which takes approximately 60 to 90 minutes. The recommended
personal protective equipment includes hard hat, chemical splash goggles, face shield, and gauntlet type
rubber gloves. The facility has written procedures in place for conducting deliveries in a safe manner. The
delivery procedures would be reviewed and updated as needed for the project.
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A check valve is currently installed at the delivery connection to ensure that no backflow occurs from the
facility’s system in the event the tanker truck’s flexible hose fails during transfer. The unloading station has a
below grade catch basin (9,300 gallon approximate capacity) to capture spills underneath the tanker truck.
The chemical supply vendor and tanker trucks must comply with applicable Department of Transportation
(DOT) requirements for transporting hazardous materials (e.g. driver training, routine vehicle and
equipment inspections, maintenance, transfer hose replacement, spill kits on‐board, etc.). In addition, the
tanker trucks are equipped with four (4) remote shut off switches to stop the flow of aqueous ammonia from
the truck in the event of an emergency:



Back of truck;



Front of truck;



Passenger side of truck: and



Remote control for Pasadena operator, functional up to 300 feet from truck.

As the project would implement similar safety features, which would be modified as necessary, that are
currently being utilized effectively at the project site, it is not anticipated that new impacts would occur
beyond those currently existing at the project site.
Overall, given that aqueous ammonia is currently being utilized safely on the project site, the project would
decrease the concentration of aqueous ammonia compared to existing conditions, the safety controls and
procedures to be utilized during future operation of the site, impacts regarding the use of aqueous ammonia
under normal operating conditions would be less than significant.
Natural Gas

Under existing conditions, four natural gas turbine generators (GT‐1 through GT‐4) are located on the PWP
site. The proposed project would replace the B‐3 steam‐generating units with GT‐5, which would require a
new gas‐powered turbine. A new underground natural gas pipeline would be installed at the site by Sempra
Energy to provide natural gas for Unit GT‐5. The new pipeline would be connected to Sempra’s 20‐inch
natural gas pipeline in Fair Oaks Avenue. Sempra would likely install a new 10‐inch tap for Unit GT‐5;
however, an existing capped gas line tap could also be used. The existing tap line was installed for the
Glenarm building, but is not currently in use. As an alternative to a new tap in the pipeline in Fair Oaks
Avenue, PWP may elect to install a gas interconnect into an existing gas line within the plant to provide
natural gas for Unit GT‐5.
Sempra would also install a new aboveground gas metering station. The metering station would include a
fire safety emergency shutoff valve, and a flow check meter. The fuel gas would be pressurized and
conditioned through gas compressors before supplied to the gas turbine unit. The new natural gas pipeline
would be cleaned via an air blow on site. These safety features would ensure there would be no gas blows.
The existing natural gas pipelines include the following safety features: automatic fuel gas shutoff valve and
pressure relief valves. Each of the operating units is equipped with an automatic shutoff valve which stops
the flow of fuel gas to the compressor skid in the event of a gas turbine trip, activation of the fire protection
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system, or manual activation by an operator. Pressure relief valves installed in the fuel gas compression
systems prevent overpressurization. The pressure relief valves vent excess fuel gas to a safe discharge
location.
Overall, given that natural gas is currently being utilized safely on the project site and the safety features
described above would be be utilized during future operation of the site, impacts regarding the use of natural
gas under normal operating conditions would be less than significant.
(ii) Release Scenarios
The Draft Glenarm Repowering Project (GT‐5 Combined Cycle Installation) Initial CEQA Study for Hazardous
Materials report evaluated the potential impacts from the five release scenarios summarized below in
Table 4.E‐2, Release Scenarios. These scenarios were selected following a review of the facility’s accident
history, prior CalARP technical studies, and various regulatory requirements and guidelines for modeling
releases of hazardous materials.
Table 4.E‐2
Release Scenarios
Scenario
No.
1

Hazardous Material
Aqueous Ammonia

2

Aqueous Ammonia

3
4

Aqueous Ammonia
Natural Gas

5

Natural Gas

Source:

Scenario Description
Worst case aqueous ammonia release from east storage tank (with
containment).
Worst case aqueous ammonia release from delivery truck accident (no
containment).
Alternate aqueous release from 0.25‐inch hole.
Worst case natural gas release from ruptured gas main causing an
explosion.
Alternate natural gas release from ruptured GT‐5 fuel line causing an
explosion.

Draft Glenarm Repowering Project (GT‐5 Combined Cycle Installation) Initial CEQA Study for Hazardous Materials,
prepared for the City of Pasadena Department of Water and Power, by SCS Tracer Environmental (SCS), May 2012.

The worst case release scenario for toxic gas releases is defined by the EPA as follows:10
“The largest quantity of a regulated substance from a vessel or process line failure that results in the
greatest distance to a specified endpoint. For the worst‐case analysis, you do not need to consider the
possible causes of the worst‐case release or the probability that such a release might occur; the release is
simply assumed to take place.”

10

Risk Management Program Guidance for Offsite Consequence Analysis, United States Environmental Protection Agency, Office of
Solid Waste and Emergency Response, April 15, 1999, at Chapter2.
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“For the consequence analysis, a gaseous release of the total quantity is assumed to occur in 10 minutes.
Passive mitigation measures (e.g., enclosure) may be taken into account in the analysis of the worst‐case
scenario.”
“Regulated substances that are gases at ambient temperature (25°C, 77°F) should be considered gases for
consequence analysis . . . gases liquefied under pressure should be treated as gases.”
“For the analysis of the worst‐case scenario, you must consider the largest quantity of a regulated substance
handled on site in a single vessel at any one time. You must also consider the quantity that might be
released if a pipeline were sheared.”
Scenario No. 1: Worst Case Aqueous Ammonia Release from East Storage Tank

There are two aqueous ammonia tanks (an 11,800‐gallon east tank and a 12,000‐gallon west tank) located at
the Broadway Power Plant, and each tank would store 19 percent aqueous ammonia as a part of this
proposed project. The next largest aqueous ammonia vessel on the facility would be the 6,000‐gallon tanker
truck that comes on‐site periodically to refill the storage tanks. This scenario examines the worst case
release from the east storage tank once it is converted to 19 percent aqueous ammonia.
The density of 19 percent aqueous ammonia is 7.77 pounds per gallon, so the quantity released from the east
storage tank would be 91,686 pounds, where the total quantity of aqueous ammonia spilled is the entire tank
capacity of 11,800 gallons.
For solutions under ambient conditions, only the first ten minutes of the release is required for estimating
the off‐site consequences, since the toxic component in a solution evaporates fastest during the first few
minutes of a spill when its concentration is highest.
Passive mitigation for the east storage tank is in place, namely a concrete dike for secondary containment.
The containment is designed to hold the entire contents of the storage tank. This scenario’s plume
magnitude would conservatively yield a 0.1‐mile maximum distance to its toxic endpoint.11
Scenario No. 2: Worst Case Aqueous Ammonia Release from Delivery Truck Accident

For this scenario, the worst case release from a 6,000‐gallon aqueous ammonia delivery truck accident is
examined, assuming no secondary containment. The accident is assumed to occur on‐site between the
Glenarm Street gate and the unloading station. As the density of 19 percent aqueous ammonia is 7.77
pounds per gallon, the worst case total quantity release from a 6,000‐gallon tanker truck is 46,620 pounds.
This scenario assumes that there are no passive mitigation measures, and that the spill will form a pool one
centimeter deep. This scenario’s plume magnitude would conservatively yield a 0.8‐mile maximum distance
to its toxic endpoint.12

11

Refer to Section 4.2 in the Draft Glenarm Repowering Project (GT‐5 Combined Cycle Installation) Initial CEQA Study for Hazardous
Materials report for all assumptions utilized to calculate the distance to toxic endpoint.

12

Ibid.
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Scenario No. 3: Alternate Aqueous Release from 0.25‐Inch Hole

The alternative aqueous ammonia release scenario assumes a 0.25 inch diameter orifice leading to an
airborne release, representative of a release from process piping due to failure at flanges, joints, welds,
valves, etc. The alternative release scenario presented is similar to the worst case in that it is a liquid release
that forms a pool. It is assumed for the alternative release scenario that an ammonia sensor would activate
an alarm and an operator would activate the emergency shutdown button in approximately 30 minutes,
stopping the release. Under this scenario, it is assumed that the spillage rate of liquid aqueous ammonia
onto the ground would be 23.75 pounds per minute, and the total quantity of aqueous ammonia spilled for a
30‐minute release is calculated by multiplying the release rate by the spill duration, for a total of 712.5
pounds. As such, the rate of evaporation is 17.8 pounds per minute. For a release in an undiked area with no
passive mitigation, and a release rate of 17.8 pounds per minute, this release scenario would conservatively
yield a 0.42‐mile maximum distance to its toxic endpoint. 13
Scenario No. 4: Worst Case Natural Gas Release from Ruptured Gas Main Causing Explosion

The current facility uses one fuel system to supply natural gas to Units GT‐1 and GT‐2, as well as one fuel
system to supply natural gas to Units B‐3, GT‐3 and GT‐4. Currently, the piping details for supplying natural
gas to Unit GT‐5 have not been finalized. One option is to install a new natural gas connection for Unit GT‐5
on either Fair Oaks Avenue or Glenarm Street. Another option is to connect Unit GT‐5 to one of the existing
fuel systems. The worst‐case release scenario is assumed to be an explosion due to a rupture of the existing
20‐inch natural gas main at the PWP facility. The following additional assumptions were made:



The 20‐inch natural gas main completely ruptures.



The supply of natural gas is shut down after ten minutes.



The natural gas pressure is 198 psig.



The natural gas is modeled as 100% methane.



10% of the flammable vapor in the cloud explodes.

Based on calculations made in the study, the initial rate for a gas under choked flow conditions is 54,165
pounds per minute. As such, the total quantity of natural gas release in ten minutes would be 541,650
pounds or 245,690 kilograms. The conservative maximum distance to a one‐psi overpressure from a vapor
cloud explosion would be 1,089 meters.14
Scenario No. 5: Alternate Natural Gas Release from Ruptured GT‐5 Fuel Line Causing an Explosion

This alternative release scenario is assumed to be an explosion due to a rupture of an 8‐inch natural gas fuel
line for Unit GT‐5. The following additional assumptions were made:


13

Ibid.

14

Ibid.

The 8‐inch fuel line completely ruptures.

City of Pasadena
SCH #2011091056

Glenarm Power Plant Repowering Project

4.E‐21

4.E. Hazards and Hazardous Materials

November 2012



The supply of natural gas is shut down after one minute due to inlet solenoid valve closing.



The natural gas pressure is 885 psig.



The natural gas is modeled 100% methane.



10% of the flammable vapor in the cloud explodes.

The initial release rate for a gas under choked flow conditions would be 36,483 pounds per minute. As such,
the total quantity of natural gas released in one minute would be 36,483 pounds or 16,549 kilograms. The
conservative maximum distance to a one‐psi vapor cloud explosion would be 443 meters.15
(iii) Release Scenarios Results
Thresholds for Significance

The scenarios above were examined to estimate the distance from the release point to the following
threshold for significant impact:



Ammonia atmospheric concentration of 200 ppm



Natural gas explosion overpressure of 1 psi
Scenario Likelihoods

The likelihood (i.e. probability of occurrence) of each release was estimated in Table 4.E‐3, Release Scenario
Likelihoods, using the criteria listed below.
Frequent: More than one per year (0 to 1 years)
Periodic: Once per decade (1 to 10 years)
Occasional: During the lifetime of the facility (10 to 100 years)
Improbable: 100 to 10,000 years
Remote: Note likely to occur at all.
Scenario Impacts

Table 4.E‐4, Release Scenario Impacts, summarizes the maximum distance to the threshold of significance for
each scenario. In addition, Table 4.E‐4 lists the estimated residential populations that are at‐risk of being
exposed/impacted by each scenario. The residential population at‐risk number is the estimated number of

15

Ibid.
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Table 4.E‐3
Release Scenario Likelihoods
Scenario No.

Likelihood

1

Occasional

2

Improbable

3

Periodic

4

Improbable

5

Improbable

Source:

Comments
The catastrophic tank failure rate is approximately one per hundred
years. The 19% aqueous ammonia tank is 8 yrs old and the 29% aqueous
ammonia tank is 17 years old.
Truck accident rates are approximately one per 8.7 million miles.
Assuming 12 deliveries per year for both aqueous ammonia tanks and a
travel distance of 100 miles per delivery, the estimated number of
delivery truck accidents is about one per 7,250 years.
The facility has experienced two aqueous ammonia leaks in the last 17
years (a rate of one every 8.5 years). Also, the failure rate for metal pipe
connections is approximately 0.57 per million hours [10]. Assuming a
total of 100 Connections in the aqueous ammonia systems, a failure
would occur at a rate of one every two years.
Catastrophic pipe failure rate is approximately one per 1,000 years. The
number of explosions for pipeline failures is estimated to be one per ten
failures for a combined rate of one per 10,000 years. System would be
designed in accordance with applicable codes.
Catastrophic pipe failure rate is approximately one per 1,000 years [10].
The number of explosions for pipeline failures is estimated to be one per
ten failures for a combined rate of one per 10,000 years [10, 14]. System
will be designed in accordance with applicable codes.

Draft Glenarm Repowering Project (GT‐5 Combined Cycle Installation) Initial CEQA Study for Hazardous Materials,
prepared for the City of Pasadena Department of Water and Power, by SCS Tracer Environmental (SCS), May 2012.

people living with the radius of the maximum distance reached by each scenario regardless of wind
direction.16,17
As indicated in Table 4.E‐4, Scenario 1 could occur on an “occasional basis.” That is, the catastrophic tank
failure rate is approximately one per hundred years. The likelihood of Scenarios 2, 4 and 5 occurring would
be “improbable.” Regarding Scenario 3, connections in the aqueous ammonia systems could fail at a rate of
one every two years. Thus, this scenario could occur at a “periodic” rate.
As indicated in Table 4.E.‐4, under the 5 scenarios there is the potential for hazardous air emissions to
expose nearby sensitive receptors, including residences and school facilities, as well as other nearby land use
(i.e., commercial, industrial, etc.) to aqueous ammonia at levels that exceed the threshold of significance as
defined in Table 4.E‐4.

16

The population was estimated using the 2000 census tract data.

17

Table 4‐8 in the Draft Glenarm Repowering Project (GT‐5 Combined Cycle Installation) Initial CEQA Study for Hazardous Materials
lists the sensitive population receptors that are at‐risk. Sensitive public populations are receptors such as schools, hospitals, prisons,
day care centers, long term health care facilities, residential areas, public use parks/recreational areas, and major commercial
facilities, as well as environmental receptors such as areas such as national or state parks, forests, or monuments; wildlife
sanctuaries, preserves, refuges, or areas; and federal wilderness areas. Note, there are no environmental receptors at‐risk.
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Table 4.E‐4
Release Scenario Impacts

Scenario
No.

Release Scenario

1

Worst Case Aqueous Ammonia
Release from East Storage Tank
Worst Case Aqueous Ammonia
Release from Delivery Truck
Accident
Alternate Aqueous Ammonia
Release from 0.25” Hole
Worst Case Natural Gas Cloud
Explosion (Gas Main)
Alternate Natural Gas Cloud
Explosion (GT‐5)

2

3
4
5

Threshold of
Significance

Distance to
Threshold of
Significance
(miles)

Distance to
Threshold of
Significance
(meters)

Residential
Population at
Risk

200 ppm

0.1

161

835

200 ppm

0.8

1,287

12,764

200 ppm

0.04

64

3

1 psi

0.7

1,089

10,167

1 psi

0.3

443

2,085

Notes:
ppm = parts per million
psi = pounds per square inch
Source:

Draft Glenarm Repowering Project (GT‐5 Combined Cycle Installation) Initial CEQA Study for Hazardous Materials,
prepared for the City of Pasadena Department of Water and Power, by SCS Tracer Environmental (SCS), May 26 2012.

However, in the event of an accidental release under any scenario, notification procedures are in place to
alert those nearby, including sensitive receptors and Metro, to the potential hazards due to the release
scenario. Blair High School is notified prior to atypical venting or purging of natural gas systems. Metro is
notified directly through their central operations center, in the event of any anomalies or events that
involve/endanger their rail line operations. With respect to hazardous materials and chemicals the plant
maintains, in accordance with EPA and CalARP requirements, a risk management plan (RMP) is maintained
which details the plant protocol for dealing with hazardous releases. In the event of an accidental release,
the proper agency would be contacted and as the incident commander, they would assume the responsibility
of contacting and managing the actions of those in close proximity to the plant.
For Release Scenarios 1 to 4, these could occur under existing conditions. Although a new gas line would be
associated with Unit GT‐5, there are natural gas lines under existing conditions and thus the potential for gas
line failures at the site already occurs. Further, while Scenario 5 would be associated with the new GT‐5 unit,
Scenario 4 is representative of the worse‐case natural gas explosion, which could occur under existing
conditions. Both Scenario 4 and 5 are “improbable” to occur.
In consideration that the release scenarios above could occur under existing conditions (with the exception
of Scenario 5), that the project would implement numerous safety controls and procedures to be utilized
during future operation of the site (see Project Features above) which would minimize the potential for
accidental release, and procedures are in place to notify those in proximity to the project site during an
accidental release, impacts regarding the accidental release of aqueous ammonia or natural gas are
concluded to be a less than significant impact.
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(c) Railroad Hazards
As discussed in subsection 1.c, Existing Conditions, above, the Metro Gold Line railroad right‐of‐way (ROW)
bisects the power plant site and is immediately east of the Glenarm site. The project and the associated work
would be entirely on the Glenarm site and no work would be performed within Metro’s Gold Line Light Rail
Railroad ROW. The majority of the work is expected to occur no closer than 150 feet from the western fence
line of Metro’s Gold Line alignment, with a small portion occurring no closer than 25 feet from the western
fence line. No new buildings adjacent to the Metro ROW are planned as part of the project. PWP intends to
submit construction drawings to Metro, for those activities closest (no closer than 25 feet) to Metro’s Gold
Line alignment, for its review.
Of the options being considered at this time for contractor employee parking and access, none require
entering the project area immediately adjacent to the active railroad ROW. One of these options would
utilize the existing pedestrian crossing gate located at the southern edge of Glenarm Avenue; the other would
create parking and access within the plant property. As mentioned above, no construction is expected to
occur within 25 feet of the western fence line of the Gold Line alignment.
Metro requires temporary right‐of‐entry agreements or special operations permits for activities such as the
use of a pile driver or any other equipment that could come into close proximity to the electrified OCS
(Overhead Catenary System); permits allowing for single tracking or a power shutdown; and any planned
construction/reconfiguration of underground piping or drainage systems that would require excavation
underneath the ROW. However, construction of the project is not anticipated to impact Metro property and
equipment. Thus, it is not anticipated that any temporary right‐of‐entry agreements or special operations
permits would need to be obtained from Metro for the project.
As construction of the project and its proposed new facilities are not anticipated to occur adjacent to the
Metro right‐of‐way, it is not expected that the proposed facilities would be subject to the building
requirements of Metro (i.e., the Adjacent Construction Design Manual). PWP would submit project plans and
drawings to Metro during project design development, in order to determine the need for any surface
monitoring device such as those specified by Metro for the purpose to detect project‐related subsidence or
vibrations that could affect the operation of the trains.
Throughout construction activities, Metro staff would be permitted to monitor construction activity to
ascertain any impact to the railroad ROW. In addition, PWP would notify Metro of any changes to the
construction/building plans that may impact the railroad ROW.
Based on the above, less than significant impacts regarding railroad hazards would occur regarding Metro’s
Gold Line Light Rail Railroad.

3.

MITIGATION MEASURES

The following mitigation measures address the potentially significant impacts on hazards and hazardous
materials from the proposed project.
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a. Asbestos‐Containing Materials (ACMs)
Mitigation Measure HAZ‐1: Prior to the issuance of demolition permits, the Applicant shall submit
to the City of Pasadena Building and Safety Division a comprehensive pre‐demolition
asbestos survey in accordance with SCAQMD Rule 1403. All identified asbestos‐
containing materials shall be removed and disposed of by a registered Cal‐OSHA‐certified
asbestos abatement contractor prior to any disturbance of the material, and the Applicant
shall submit documentary proof of such handling to the City.

b. Lead‐Based Paint (LBP)
Mitigation Measure HAZ‐2: Prior to issuance of demolition permits, the Applicant shall submit to
the City of Pasadena Building and Safety Division a lead‐based paint survey for all existing
buildings located on the project site. All identified lead‐based paint shall be handled and
disposed of pursuant to OSHA regulations, and the Applicant shall submit documentary
proof of such handling to the City.

c. Contaminated Soils
Mitigation Measure HAZ‐3: Shallow soil contamination at the proximity of GP32 (total lead
concentration of 1,400 ppm at 1.5 feet bgs), as indicated in the Phase II Environmental
Site Assessment, shall be excavated and disposed of off‐site. The lateral extent of the
remedial excavation may extend to GP‐31, GP‐33, and BH‐7. The vertical extent of
remedial excavation is anticipated to be less than 5 feet. In addition, if the soil at the
vicinity of the above mentioned locations is planned for off‐site disposal, then the
excavated soil shall be stock piled and a WET test shall be made on stock pile soil samples
to determine the soluble lead concentration of the stock piled soil for soil disposal
purposes.
Mitigation Measure HAZ‐4: If the soil at the vicinity of the locations (as identified in the Phase II
Environmental Site Assessment) where TRPH concentrations exceed 1,000 ppm is
planned for off‐site disposal then the excavated soil shall be stockpiled and analytically
tested for TPH and VOCs using EPA Method 8015 M and 8260B or per soil disposal facility
requirements.
Mitigation Measure HAZ‐5: During project design development and prior to initiation of excavation
and grading activities, PWP shall retain a qualified environmental consultant to prepare a
soils management plan that will be submitted to the City of Pasadena Building and Safety
Division for review and approval. The soils management plan shall be implemented
during excavation and grading activities on the project site to ensure that any
contaminated soils are properly disposed of off‐site. The plan shall include the following:
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A qualified environmental consultant shall be present as necessary during grading
and excavation activities to monitor compliance with the soils management plan and
to actively monitor the soils and excavations for evidence of contamination.



Any soil encountered during excavation or grading activities that appears to have
been affected by hydrocarbons or any other contamination shall be evaluated, based
upon appropriate laboratory analysis, by a qualified environmental consultant prior
to off‐site disposal at a licensed facility.
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Soils in the southwestern corner of the site near Boring Location GP32 and where
TRPH concentrations exceed 1,000 ppm, as identified in the Limited Phase II ESA,
shall be segregated and analyzed prior to off‐site disposal per Mitigation Measure 4.E‐
1.C and 4.E‐1.D, respectively. This may require over‐excavation in these area and
further analysis of this soil to determine the extent of soil contamination.



All identified contaminated soils shall be properly handled and transported to an
appropriately licensed disposal facility.

d. Aqueous Ammonia and Natural Gas
No mitigation measures are necessary.

e. Railroad Hazards
No mitigation measures are necessary.

4.

CUMULATIVE IMPACTS

The proposed project, considered together with related projects, would result in a less than cumulatively
considerable contribution to cumulatively significant impacts.
Cumulative project development in the City of Pasadena includes a variety of uses, such as office, retail, and
residential. Existing and future businesses in the project vicinity could transport, use, handle, or store
various hazardous materials. As appropriate for these nearby land uses, consistent with Chapter 69.5 of the
California Health and Safety Code, Business Emergency Plans (BEPs) would be filed with the Pasadena CUPA.
In addition, the transport of hazardous materials on the roadways surrounding the project site is required to
occur consistent with Title 49 of the Code of Federal Regulations. Development of the related projects could
also result in the exposure of construction workers to potentially hazardous materials, due to the previous
uses of those sites. If demolition of existing buildings is required, short‐term increases in hazardous
materials generation, due to the presence of lead‐based paints and asbestos‐containing materials in existing
facilities could also occur. However, compliance with applicable federal, state, and local regulations would
occur, which would ensure that the routine transport, use, or disposal of hazardous materials would not
result in adverse impacts. All demolition activities that would involve asbestos or lead‐based paint would
occur in compliance with SCAQMD Rule 1403 and OSHA Construction Safety Orders that would ensure
hazardous materials impacts would be less than significant. Additionally, site‐specific investigations would
be conducted at related project sites where contaminated soils or groundwater could occur to minimize the
exposure of workers to hazardous substances, thereby precluding the potential for adverse effects related to
hazardous materials health risks. With adherence to applicable federal, state, and local regulations
governing hazards and hazardous materials, compliance with mitigation measures, and since project
implementation would not result in any significant impacts, cumulative impacts would be less than
significant.

5.

LEVEL OF SIGNIFICANCE AFTER MITIGATION

Implementation of the proposed project would not result in any significant unavoidable hazards or
hazardous materials impacts with the implementation of the recommended mitigation measures. As such,
no significant unavoidable impacts would result from implementation of the proposed project.
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