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Section 1: Introduction

Kennedy/Jenks Consultants, Inc. (Kennedy Jenks) has prepared this Operations and
Maintenance Manual (O&M Manual) to document procedures for the operation, monitoring, and
maintenance activities associated with the environmental remediation system installed at the
Circle K Station #1461 (site) under the City of Seattle Construction permit 6996584-CN. The site
is located at 2350 24th Avenue East in the City of Seattle (City), King County, Washington (see
Figure 1). This site is listed on the Washington State Department of Ecology (Ecology) Site
Information System and Hazardous Sites List as Circle K 1461, under cleanup site ID 5086 and
facility/site ID 2322.

In April 1992, Ecology entered into Consent Decree No. 82-2-08095-8 (CD) with

Mr. Kuk Jin Choung and Ms. Kathy-Kyung D. Choung, owners of the property, to conduct a
remedial investigation and feasibility study (RI/FS) and develop a cleanup action plan (CAP) for
the site. After completion of the RI/FS and CAP, the CD requires performance of the cleanup
action to protect human health and the environment in accordance with Model Toxics Control
Act (MTCA) regulations. The RI/FS and CAP were finalized in December 2017. Implementation
of the CAP is continuing under the CD with Ecology oversight, under Ecology contract number
C2100069.

1.1 System Objectives

The CAP is intended to address petroleum hydrocarbon-affected soil and groundwater at the
site. Hydrocarbons detected in soil and groundwater have been attributed to an underground
storage tank (UST) that was discovered to be leaking in August 1989. A groundwater
recirculation system consisting of a Multi-Phase Extraction (MPE) system and surfactant /
nutrient / oxygen injection system will be used to reduce concentrations of Total Petroleum
Hydrocarbons (TPH) as Gasoline Range Organics (GRO) and benzene, toluene, ethylbenzene,
and xylene (BTEX) in the soil and groundwater below the site. Groundwater, soil, and vapor
samples will be collected periodically to monitor treatment progress.

The project goal with respect to GRO and BTEX is to remove contaminant mass to attain MTCA
Method A groundwater and soil cleanup levels (CULS) for unrestricted land use. Reducing
contaminant concentrations to the extent practicable will require:

e Systematic optimization of mass removal and remedial chemical injections through
adjustments to operating wells and airflow based on monitoring results.

e Documentation of progress towards the removal of GRO and BTEX from the site.
e Compliance with the requirements of all applicable federal, state, and local permits for
construction and industrial activities, underground injection, air discharge, and sewer

discharge.

To support these goals, monitoring techniques will be used to demonstrate MPE system
operational success.
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1.2 MPE System Description

The MPE system is designed to incorporate three new vertical wells and three new slant wells
along with seven existing wells into a single extraction/injection system for a total of 13
remediation wells. Each well within the network of remediation wells is individually connected to
both the extraction and injection manifolds in the treatment system enclosure (Treatment Shed)
located on site. The wells are organized into four banks of either three or four remediation wells
(see Table 1). The vapor and water extracted from the wells is piped to the treatment system.
The treatment train splits at a knock-out tank to a water treatment train and a vapor treatment
train.

The water treatment train consists of a bag filter, two pairs of granular activated carbon (GAC)
vessels plumbed in series, a mixing tank in which surfactants, bacteria, and/or nutrients can be
added, and an oxygen generator. Water can be discharged to the City sanitary sewer system
before the mixing tank or reinjected to the wells through the injection manifold.

The vapor treatment train consists of a temporary catalytic oxidizer to be used at system startup
and a pair of vapor GAC vessels piped in series to be used once vapor contaminant
concentrations are low enough for their use. Treated air is discharged through an exhaust pipe.

The system is designed to operate continuously, except for shutdowns for maintenance,
replacement of media, or as-needed monitoring.

1.2.1 Air Permit Compliance Criteria

As a remediation project under a Consent Decree, the project is required to comply with the
substantial requirements of the Puget Sound Clean Air Agency (PSCAA), however obtaining a
PSCAA permit is not required. The MPE system will be operated to substantially meet the
PSCAA operation and monitoring requirements (included in Appendix B) for remediation
systems that use catalytic oxidizers and GAC for treatment of extracted soil vapors prior to
discharge. Operation and monitoring requirements include moderating influent flow rate to the
treatment system, and collection of field vapor measurements from treatment devices (i.e., the
catalytic oxidizer and GAC vessels) to demonstrate compliance with control efficiency
requirements for the treatment devices.

The control efficiency requirements are as follows:

e > 97 percent (%) if inlet TPH = 200 parts per million by volume (ppmv), measured as
hexane or its equivalent

e >90% if inlet TPH < 200 ppmv, measured as hexane or its equivalent; or

e <10 ppmv at the outlet of the control device, measured as hexane or its equivalent.

The system shall be operated such that the effluent of the vapor treatment system meets the
Washington Administrative Code (WAC) 173-460-150 Small Quantity Emission Rate (SQER)
limits for the following constituents in pounds per day (Ibs/day) or pounds per year (lbs/year) as
applicable:
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Constituent SQER (Ibs/day) SQER (Ibs/year)
Benzene 0.058 21
Toluene 370 135,050

Ethylbenzene 0.178 65

Total Xylenes 16 5,840

Compliance will be verified through vapor samples collected at the influent, midpoint, and
effluent of the vapor treatment system (see Section 5.1 for details).

1.2.2 Discharge Permit Compliance Criteria

Due to the discharge of treated groundwater to the sanitary sewer as part of the system design,
the project is required to comply with the requirements of a King County Industrial Waste
Program Wastewater Discharge Authorization (KCIW WDA). Effluent limits for the constituents
to be self-monitored as part of permit compliance are included in Section 4.2.8 of the Sampling
and Analysis Plan/Quality Assurance Project Plan (SAP/QAPP). Compliance will be verified
through samples collected from the water treatment system (see Section 5.1 for details).
Monitoring requirements are included in the KCIW WDA (Appendix A).

1.3 Site Contacts

Personnel associated with the treatment system include Ecology personnel, Kennedy Jenks
personnel, the property owner, and contractors. The Ecology Site Manager is Dale Myers, the
Kennedy Jenks’ project manager is Shaelyn Thomas, and the property owners are Mr. Kuk Jin
Choung and Kathy-Kyung D. Choung. The contact information for each is included below:

e Dale Myers, Ecology Site Manager

= Phone: 425-649-4426
= Email: damy461@ecy.wa.gov

e Shaelyn Thomas, Kennedy Jenks project manager

= Phone: 503-423-4033
= Email: ShaelynThomas@KennedyJenks.com

e The Choung Family:

= Phone: 206-769-9853
= Email: Ydc2415@ hotmail.com

All field personnel must be Hazardous Waste Operations and Emergency Response
(HAZWOPER) certified. A site-specific Health and Safety Plan (HASP) with Job Hazard
Analyses for individual tasks has been developed for the site, and is incorporated into the O&M
Manual as Appendix C.
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The property is owned and managed by Mr. Kuk Jin Choung and Kathy-Kyung D. Choung who
operate Jay’s Dry Cleaning on the site and lease the space used for Mont’s Market convenience
store.

Ecology is the primary regulatory agency for the site and treatment system.

1.4 Contents

This O&M Manual provides a detailed description of each of the system components, the
recommended maintenance schedule for the system, the proper operation of the remediation
system, and the monitoring plan. This O&M Manual will be updated as needed based on
changes to the system, including changes to installed equipment, information from vendors,
permit requirement updates, and/or the O&M activities.
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Section 2: System Components

K

Kennedy Jenks

This section provides detailed descriptions of each component of the MPE system, including the

following:

General Conveyance and Monitoring Infrastructure

Extraction/Injection Wells
Sub-slab Depressurization Wells
Vapor Pins

Extraction and Injection Manifold and Piping

Water Treatment System

Vapor Liquid Separator

Transfer Pumps

500 Gallon Storage Tank

Bag Filter

Liquid GAC Vessels

300 Gallon Storage Tank

300 Gallon Mixing Tank

Bacteria and Nutrients Feed

Surfactant Feed

Oxygen Generator and Injection System

Vapor Treatment System

Liquid Ring Pump

Heat Exchanger

Temporary Catalytic Oxidizer
Coalescing Filter
Vapor-Phase GAC Vessels

System Components and Control

Control Panel and Programmable Logic Controller (PLC)

Ancillary piping, controls, and gauges that connect, control, and monitor the primary

components

Shutter Exhaust Fan System
Electric Base Board Heater
Explosion-Proof Convection Heater

The aboveground piping manifold and treatment system are housed in a fenced area on-site.
Record drawings are included in Appendix D. Drawing G-05 includes the process flow diagram;
Drawing C-01 shows the locations of the wells, manifolds, and treatment system; and Drawing
C-03 shows the layout of the treatment system. Appendix E includes vendor-supplied

O&M Manual, Circle K 1461
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documentation for the components of the treatment system including transfer pumps, tank
mixer, liquid ring pump, and GAC vessels.

21 General Conveyance and Monitoring Infrastructure

211 Extraction/Injection Wells

The Extraction/Injection Wells (EIWSs) consist of 13 remediation wells including one existing
monitoring well (MW-4), six existing remediation wells (RW-2, RW-3, RW-4, RW-5, RW-6,
RW-7), three new remediation wells (RW-8, RW-9, and RW-10) and three new slanted
remediation wells (SW-1, SW-2, and SW-3)*. Use of monitoring well MW-4 for injection will be
evaluated during system operation. Injection will be focused on the areas of highest petroleum
hydrocarbon concentration and MW-4 is upgradient of these areas. Well locations are shown on
Drawing C-01 in Appendix D. Well construction details are included in Table 1.

The EIWSs are plumbed into four groups of three to four wells (see Section 2.1.4 and Table 1).
The groups are identified as Well Bank 1 through Well Bank 4. A separate extraction-only well
bank connects three sub slab depressurization (SSD) wells. Flow from and to all wells is
controlled via three manifolds as discussed below. SSD wells are associated with Manifold A,
extraction wells with Manifold B, and injection wells with Manifold C.

2.1.2 Sub-slab Depressurization Wells

Three 4-foot-long SSD horizontal wells constructed of 4-inch diameter Schedule 40 polyvinyl
chloride (PVC) slotted pipes are installed below grade in gravel. The SSD wells are located on
the north and west sides of the on-site building as shown on Drawing C-01 in Appendix D. The
SSD wells are connected with 2-inch PVC to Manifold A to allow for a negative vacuum to be
applied beneath the on-site building to mitigate potential vapor intrusion into the on-site building
during system operations.

213 Vapor Pins

Four Vapor Pin monitoring points are installed through the floor slab inside of the on-site
building. These devices are designed to be used for gas sampling to monitor sub-slab soil vapor
and pressures.

21.4 Manifold and Piping

Extracted soil gas from three SSDs are manually controlled at Manifold A. Manifold A includes
pressure gauge, isolation ball valve, flow control gate valve, ¥4-inch sampling ball valve, and
3/8-inch threaded plug (for pitot tube) for each SSD well. There is no singular control or isolation
valve for the SSD well bank.

Extracted air and water from each well group is controlled at Manifold B located within the
northern portion of the Treatment Shed. The individual well pipes are grouped into three or four

1 Wells RW-8, RW-9, RW-10, SW-1, SW-2, and SW-3 were installed during February 2024.

O&M Manual, Circle K 1461 Page 6

https://kjcnet.sharepoint.com/sites/ecologycirclek1461/shared documents/general/o&m manual/2025.05_finalfinal/circlek_om_manual_final-20250520.docx



KJ | Kennedy Jenks

lines connected to a single extraction bank identified as Well Bank 1 through Well Bank 4. Each
of the four well banks include a globe valve for overall bank flow control, a pneumatic solenoid-
controlled isolation ball valve, and a manual isolation ball valve. The pneumatically operated ball
valve is connected to the PLC via an electric solenoid and controls whether the well bank is
used for extraction. The individual EIW pipes associated with each individual well include the
following: isolation ball valve, flow control gate valve, ¥-inch sampling port valve, 3/8-inch
threaded plug, and pressure indicator.

Treated water for recirculation back into the individual EIWs is controlled at Manifold C, located
in the southern portion of the Treatment Shed. The individual well pipes are grouped into three
or four lines connected to a single extraction bank identified as Well Bank 1 through Well

Bank 4. The wells grouped together in the injection well banks are identical to the wells grouped
together in the extraction well banks. Each of the four well banks include a globe valve for
overall bank flow control, an electronic solenoid isolation ball valve, and a manual isolation ball
valve. The electronically operated ball valve is connected to the PLC and controls whether the
well bank is used for injection. The individual EIW pipes associated with each branch include
the following: gate valve, ball valve, pressure gauge, ¥s-inch sampling port valve, 3/8-inch
threaded plug, and flow meter/totalizer.

The extraction and injection flow rate for each EIW is controlled individually by the hand-
operated gate valves located at Manifold B and Manifold C within the Treatment Shed. These
hand-operated gate valves are used to balance the groundwater flow to and from individual
wells within each group. When attempting to adjust different extraction rates within a single well
bank, the manual valves on the corresponding well bank of Manifold C need to be closed and
vice versa when attempting different injection rates within a single well bank. The electric
solenoid valves on Manifold B are interlocked with those on Manifold C via the PLC so that
when one well bank is open on Manifold B to a group of wells, the corresponding electric
solenoid valve on Manifold C to the same well bank is closed. This is done to avoid
simultaneous extraction and injection to the same group of wells. Each piping manifold leg is
labeled, and diagrams of the piping manifolds are provided in the vendor supplied
documentation included in the Record Drawings (Appendix D, Drawing M-2).

2.2 Water Treatment System

221 Vapor Liquid Separator T-300

The 40-gallon, steel Vapor Liquid Separator tank (T-300 on Drawing I-02 and on Drawing M-1 in
Appendix D) is located in the shed upstream of the liquid ring pump. Moisture is collected at the
tank bottom and is pumped to the water treatment system. Vapor exits the top of the tank and
continues to the blower inlet. When the high-level float switch (LSH 300) in T-300 is activated,
the PLC switches on the transfer pump (P-300) and the water collected in T-300 is pumped into
a 500-gallon storage tank (T-301). Once the low-level switch (LSL 300) in T-300 is activated, the
PLC switches P-300 off, allowing T-300 to begin filling. T-300 holds approximately 1.92 gallons
per inch and there are 13 inches between low and high level floats with an estimated 25 gallons
discharged to T-301 per cycle.

If the high-high level switch in T-300 (LSHH-300) is activated, the PLC shall turn off the Liquid
Ring Vacuum Pump (B-301) and the remote telemetry alarms the designated contact person
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that the system has been turned off for a high-high level in T-300. The Catalytic Oxidizer (TO-
400) is interlocked to the blower operation and will not operate when the blower is shut down.

The web and local human-machine interface (HMI) will show the run status and alarm
conditions for T-300.

2.2.2 Transfer Pump P-300

Transfer Pump P-300 is located downstream of T-300. When LSH 300 in T-300 is activated,
P-300 pumps water out of T-300 to a 500-gallon storage tank (T-301). The average estimated
discharge rate is between 15 and 20 gallons per minute (gpm) at 10 pounds per square inch
gauge (psig). The maximum allowable discharge pressure is 50 psig or less.

The web and local HMI will show the run status for P-300.

2.2.3 Storage Tank T-301

A 500-Gallon Storage Tank (T-301) is located downstream of Transfer Pump P-300 in the Water
Treatment System. Untreated groundwater accumulates here until LSH 301 is activated at
which point the PLC switches on Transfer Pump P-400 to pump the water collected in T-301 to
the bag filter (BF-400) and GAC Vessels (LG-400, LG-401, LG-402, and LG-403). Once the
low-level switch (LSL 301) in T-301 is activated, the PLC switches P-400 off, allowing T-301 to
begin filling.

If the high-high level switch (LSHH) in T-301 is activated, the PLC shall turn off transfer pump
P-300 to stop filling T-301 and the remote telemetry alarms the designated contact person that
there is a high-high level in T-301. The overall system is allowed to continue operating until the
high-high level in T-300 is activated as discussed above. The continued operation may allow for
P-400 to empty the tank; however, the system will still require an alarm reset. If water has been
drawn down in the tank, the operator can select alarm reset to clear the alarm and allow P-300
to continue operation.

The web and local HMI will show the run status and alarm conditions for T-301.

2.2.4 Transfer Pump P-400

Transfer Pump P-400 is located downstream of T-301. When LSH-301 in T-301 is activated,
P-400 pumps water out of T-301 to the bag filter (BF-400) and GAC Vessels (LG-400, LG-401,
LG-402, and LG-403) at a minimum rate of three gpm and maximum rate of 15 gpm. Maximum
discharge pressure is 50 psig or less.

The web and local HMI will show the run status for P-400.

2.2.5 Bag Filter BF-400

An in-line bag filter (filter) is located downstream of P-400 and T-301. Fouling of the filter is
monitored via a pressure gauge and pressure transducer installed on each side of the bag filter
(P1/PIT-400 and PI/PIT-401). The transducers are connected to the PLC and will register high
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pressure alarms at the PLC. PIT-400 and PIT-401 will be set to alarm at two pounds per square
inch (psi) below the dead head of pump P-400 (30 psi). The remote telemetry will alarm the
designated contact person. A flow meter is also located downstream of BF-400 to manually
monitor flow rate through the GAC vessels.

The web and local HMI will show the pressure reading and alarm conditions for PIT-400 and
PIT-401.

2.2.6 Liquid GAC Vessels LG-400/401/402/403

Four 55-gallon Liquid GAC Vessels are plumbed for operation in a lead-lag arrangement
downstream of the filter. The Liquid GAC Vessels each contain approximately 200 pounds (Ibs)
of GAC. They are piped to be operated in two parallel trains of two vessels each. Each
treatment train has a pressure gauge between the two GAC vessels that is not connected to the
PLC. A pressure gauge is also located after the two trains prior to storage tank T-400. Flow
meters are located on each train after the second GAC vessel. Each parallel system is capable
of complete treatment, so the other system can be standby or be maintained without disrupting
system operation. None of the valves controlling GAC vessel flow rates are connected to the
PLC.

The lead liquid GAC vessel will be replaced if breakthrough is determined. Breakthrough occurs
if the results from the sample collected at the midpoint of a train exceeds the screening levels
for any compound listed in Special Condition C of the KCIW requirements (Appendix A). See
Section 5.1 for sample collection details.

2.2.7 300-Gallon Storage Tank T-400

A 300-gallon Storage Tank (T-400) is connected downstream of the Liquid GAC Vessels to
collect treated groundwater. Treated groundwater will initially be discharged by gravity to
sanitary sewer from this tank. Once treated groundwater contaminant concentrations are
amenable to bioremediation via reinjection, treated water from this tank is pumped to the 300-
gallon mixing tank (T-500) where dry amendments are added by hand and mechanically mixed.
Some of the water may be discharged to sanitary sewer during injection activities if injection
rates are not sufficient to allow all the treated groundwater to be used for bioremediation.

GAC-treated groundwater accumulates here until LSH-400 is activated at which point the PLC
switches on Transfer Pump P-401 to pump the water to T-500. LSH 400 is positioned below the
outlet to the sanitary sewer and positioned to allow for switch engagement prior to discharge to
the sanitary sewer. Once the low-level switch (LSL 400) in T-400 is activated, the PLC switches
P-400 off, allowing T-400 to begin filling.

If the high-high level switch (LSHH) in T-400 is activated, the PLC shall turn off P-400 and the
remote telemetry alarms the designated contact person that a high-high level condition exists in
T-400. The system is allowed to continue operating in the event each tank transfer pump is able
to ameliorate the condition. If not, tank T-301 will issue a high-high level condition and the
system will switch off when Vapor Liquid Separator T-300 high-high level switch is triggered.
Per discussion above, the system will issue appropriate alarms to designated personnel.
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The web and local HMI will show the run status and alarm conditions for T-400.

2.2.8 Transfer Pump P-401

Transfer Pump P-401 is located downstream of Storage Tank T-400. When LSH-400 in T-400 is
activated, P-401 pumps water out of T-400 to Mixing Tank T-500 at a rate of approximately
3 gpm.

The web and local HMI will show the run status for P-401.

2.2.9 300-Gallon Mixing Tank T-500

Water is transferred to the 300-Gallon Mixing Tank (T-500) from the 300-Gallon Storage Tank
(T-400) by transfer pump P-401. A vented lid is located on top of T-500 for manual filling of dry
amendments including surfactants, bacteria, and nutrients into the processed water in
preparation for reinjection. T-500 is powered by an electric motor. T-500 is only operated during
the addition of dry amendments. When the high-level switch for T-500 is activated, the PLC
turns on the injection pump (P-500) delivering mixed flows from T-500 through the Oxygen
Generator (OG-500) and into the injection well manifold. Once the low-level switch (LSL 500) in
T-500 is activated, the PLC switches P-500 off, allowing T-500 to begin filling.

If the high-high level switch (LSHH) in T-500 is activated, the PLC shall turn off the transfer
pump P-401 and the remote telemetry alarms the designated contact person of a high-high
alarm condition. The extraction system is allowed to continued operation until a high-high level
is triggered in Vapor Liquid Separator T-300 as discussed in sections above.

The web and local HMI will show the run status and alarm conditions for T-500.

2.2.10 Transfer Pump P-500

Transfer Pump P-500 is located downstream of Mixing Tank T-500. When the additives are fully
mixed in T-500 and the high level switch is activated, the PLC turns on P-500. P-500 will then
pump water out of T-500 to the Oxygen Generator (OG-500) and injection well manifold.

The web and local HMI will show the run status for P-500.

2.2.11 Oxygen Generator 0G-500

The Oxygen Generator (OG-500) is connected to the injection piping downstream of Transfer
Pump P-500. OG-500 is supplied by a self-contained air compressor. A pressure indicator and
pressure gauge (PI/PT 502) are located on the oxygen feed line and are connected to the PLC
(see Drawing P&ID-6 in Appendix D). PT-502 will alarm at high and low pressure setpoints (30
and -1 psi, respectively). If the high- or low-pressure alarm is triggered, the system will shut
down. OG-500 will be used after surfactant injection has reduced the concentrations to those
conducive to bioremediation, when the injection will transition to injection of bacteria and
nutrients.
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A high-efficiency, venturi-type, differential pressure injector equipped with flow control valves
connects the oxygen generator to the rest of the system. Post-venturi pressure indicator and
pressure gauge (PI/PT-503) will alarm at high and low pressure setpoints (100 and -1 psi,
respectively). If the high-pressure alarm is triggered, P-500 will be shut off. If the low-pressure
alarm is triggered, the system will remain on, but the remote telemetry system will notify the
designated contact person. This injector is shown on P&ID-6 on the vendor-submitted
documentation included in the Record Drawings (Appendix D).

The web and local HMI will show the run status for the oxygen generator via a hand/off/auto
switch. The HMI will also relay defined alarm conditions.

2.3 Vapor Treatment System

2.3.1 Liquid Ring Pump B-301

The Liquid Ring Pump (B-301) installed downstream of the Vapor Liquid Separator (T-300) is
connected to piping from the top of T-300 to pull vapor from the T-300 into the Vapor Treatment
System. This pump operates at a maximum vacuum of 29 inches of mercury (in Hg) and is
controlled at the PLC. B-301 exerts a vacuum on the wells to extract groundwater and soil vapor
into T-300. The pumping capacity is approximately 300 actual cubic feet per minute (ACFM).
The pump will be operated at an extraction flow rate based on meeting PSCAA treatment limits
for TPH and BTEX constituents (see Appendix B).

B-301 is equipped with vacuum, pressure, level, and temperature gauge and transmitters.
B-301 has a differential pressure transmitter for remote reading and a pitot tube and differential
pressure gauge for local flow reading. A high and low level oil switch and a high temperature
switch are also included.

A vacuum indicator and transmitter (PI/PT-300) is located upstream of B-301. Normal operating
pressures for B-301 will be established during system startup, with a high and low vacuum
alarm set at PT-300 to activate when pressure is +/- 2 in Hg above or below normal operating
pressures. If PT-300 measures vacuum at 4 in Hg above normal operating pressures (or a
maximum of 29 in Hg), the PLC shall turn off the Liquid Ring Vacuum Pump (B-301) and
Catalytic Oxidizer (TO-400, if installed) and the remote telemetry alarms the designated contact
person that the system has been turned off for a high vacuum level in VT-300.

A pressure indicator and transmitter (PI/PT-302) and a flow indicator and transmitter (FI/FT-302)
are located downstream of B-301. If PT-302 measures pressure after the Liquid Ring Vacuum
Pump (LRP) at 8 psi, the PLC shall turn off the LRP (B-301) and the remote telemetry alarms
the designated contact person that the system has been turned off for a high pressure level in
PT-302.

The web and local HMI will display the run status of B-301, the readings at PT-300, PT-302,
FT-302, and any associated alarm conditions.
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2.3.2 Heat Exchanger HEX-302

A heat exchanger reduces the exit temperature on the discharge side of the liquid ring pump.
Vapor will be directed from the vacuum pump through the heat exchanger prior to entering
TO-400 or the vapor GAC vessels.

The heat exchanger is equipped with a temperature transmitter (TT-302). An alarm will trigger if
high temperature is measured at TT-302 and the LRP will be shut down. The web and local HMI
will display the temperature at TT-302, along with any alarm conditions.

2.3.3 Temporary Catalytic Oxidizer TO-400

The Temporary Catalytic Oxidizer (TO-400) is installed downstream of the Vacuum Pump
B-301. Vapor will be directed through TO-400 for the first several months of operation
(approximately 6 months) until concentrations of the contaminants of concern have decreased
to a level suitable for treatment via the Vapor GAC vessels (GAC-400/401). TO-400 will then be
permanently removed, returned to the vendor, and vapor will be directed through the Vapor
GAC vessels prior to discharge. TO-400 is controlled at the PLC. There is a 1/8” barbed sample
port on the discharge stack of TO-400 for monitoring treated air.

The web and local HMI shall show the run status of TO-400. Any temperature or pressure alarm
conditions from the vendor-defined controls at TO-400 will be relayed to the PLC and the web
and local HMI.

2.3.4 Coalescing Filter

There is a coalescing filter prior to the vapor GAC units and/or TO-400 for capturing oils and
water. Collected water is conveyed back to the inlet side of the Vapor Liquid Separator (T-300)
via 5/16-inch tubing. There is a ¥%-inch valve and sample port for collecting pre-treated air
samples.

2.3.5 Vapor GAC Vessels GAC-400/401

Two Vapor GAC Vessels are connected downstream of Vacuum Pump B-301 parallel to
Temporary Catalytic Oxidizer TO-400. Once vapor concentrations are reduced to a level
suitable for treatment via the Vapor GAC vessels (below approximately 500 parts per million
(ppm) as isobutylene), TO-400 will be removed from the treatment train and the vapor will be
routed through GAC-400 and GAC-401. GAC-400 and GAC-401 contain 2,000-pounds of GAC
each. The vessels are plumbed in series with only a primary and secondary vessel; when
concentrations leaving the primary vessel indicate that the vessel capacity is exhausted, the
GAC will be replaced in the primary vessel and the vessel order reversed. Valves controlling
GAC vessel treatment flows are manually operated and are not connected to the PLC. After
treatment through GAC-400 and GAC-401, vapor will be discharged via a vertical discharge
stack along the southwest corner of the on-site building. Pressure indicators are located before,
after, and between the two Vapor GAC Vessels.

The GAC in a vessel will be replaced upon “breakthrough”, defined in the PSCAA requirements
(Appendix B) as the higher of (a) an outlet concentration of 10 ppmv TPH (measured as hexane
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or its equivalent) or (b) an outlet concentration less than or equal to 10% of the inlet
concentration of TPH to the same GAC vessel.

2.4 System Components and Control

2.4.1 Control Panel and Programmable Logic Control (PLC)

The PLC panel is located on the outside of the Treatment Shed and has manual controls and
indicators for the following processes:

e Selecting the mode (injection / extraction) for each well bank (solenoid control).

e Hand/off/auto options for the Liquid Ring Pump B-301, Heat Exchanger HEX-302,
Catalytic Oxidizer TO-400, and Oxygen Generator OG-500.

¢ Run time meter for B-301
e Status of level switches in tanks T-300, T-301, T-400, and T-500.
e Hand/off/auto options via the HMI for transfer pumps

e Hand/off/auto options for the electric mixer in mixing tank T-500 and the solenoid valve
connecting the oxygen generator to the venturi injector

e Various pressure and temperature gauges and flow meters, as shown on the vendor-
supplied Piping and Instrumentation Diagram (P&ID) drawings (Appendix D)

e Virtual E-stop button, labeled “System Stop”

* Manual reset button for each starter

¢ Four system shut-down alarms:

Oxygen feed low and high pressure (PT-502)
Post-venturi injector low and high pressure (PT-503)

Treatment shed low and high temperature (TT-100, TT-500)
Motor overload (OL1 through OLS8)

Automatic equipment controls based on level switches are also controlled through the PLC.

2.4.2 Alarms

The treatment system has been configured with alarms and system shutdown triggers, which
are detailed in Table 2. The P&ID showing the alarms and associated switches or triggers is
included in Appendix D.

O&M Manual, Circle K 1461 Page 13

https://kjcnet.sharepoint.com/sites/ecologycirclek1461/shared documents/general/o&m manual/2025.05_finalfinal/circlek_om_manual_final-20250520.docx



KJ | Kennedy Jenks

Alarm conditions include:

2.4.3

T-300 Vapor Liquid Separator high-high level (LSHH-300)

T-301 Storage Tank high-high level (LSHH-301)

Pre-liquid GAC high pressure (PT-401)

T-400 Storage Tank high level (LSHH-400)

T-500 Mixing Tank high level (LSHH-500)

B-301 Liquid Ring Pump high vacuum, low vacuum (PT-300)

B-301 Liquid Ring Pump high discharge pressure (PT-302)

B-301 Liquid Ring Pump high temperature switch; low and high oil switch (internal)
Post-HEX-301 Heat Exchanger high temperature (TT-302)
Oxygen-Feed high pressure and low pressure (PT-502)

Post-Venturi Injector low pressure and high pressure (PT-503)

P-500 Mixing Tank pump discharge high pressure (PT-501)
Extraction Room high temperature and low temperature (TT-100)
Bioremediation room high temperature and low temperature (TT-500)
Motor overload (OL1 through OLS, located in control panel)

Secondary Containment high level switches (LSH-600, LSH-601)

Alarm Notification System

The system is equipped with a web server device to provide the following functions:

Accept hardwired digital and analog signals and output hardwired digital and analog
signals to devices in the system.

Priority list of people notified of alarm conditions via email. Phone numbers can be
added to email system for text notifications.

Provide status data as described above to authorized users via a web server.
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2.4.4 Meters, Gauges, and Valves

The treatment system includes flow meters, pressure and temperature gauges, and a variety of
valves. The meters, gauges, and valves are shown in the vendor supplied documentation
drawings included in the Record Drawings (Appendix D).

2.4.5 Treatment Shed

The Treatment Shed houses components of the treatment system and the extraction/injection
piping manifold. The PLC with HMI panel is located on the outside of the Treatment Shed. The
Treatment Shed is cooled by a thermostat-controlled shutter exhaust fan system and heated by
electric baseboard heaters.
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Section 3: Component Inspection and Maintenance

This section lists each of the components in the system that require periodic maintenance and
describes the type and frequency of that maintenance. These recommendations should be used
in conjunction with manufacturer’s operation and maintenance manuals.

Only qualified and experienced personnel with the appropriate credentials and health and safety
training should perform maintenance on the system, and power should be disconnected prior to
performing maintenance activities.

Table 2 includes a list of alarm causes and simple responses. If alarm conditions persist after
following these measures, the applicable system component(s) may need to be checked and/or
repaired by a qualified technician.

Table 3 summarizes the type and frequency of the required maintenance and Appendix E
includes the vendor-supplied documentation for each item. Table 4 summarizes the expected
number of visits based on the required maintenance activities.

3.1 General Conveyance and Monitoring Infrastructure

3.1.1 Extraction/Injection Wells

The construction contractor inspected each wellhead when the system is first operational to
check for air leakage at the piping-well connection. Thereafter, wellheads will be inspected by
the operator annually. Damage to the wellheads or conditions requiring correction will be noted
on the monitoring form (Appendix F or electronic equivalent). There is no regular maintenance
required for the wells. Regular maintenance of the well vaults consists of replacement of bolts
and gaskets as needed to keep vault lids secure and in-place. If well plugging or fouling is noted
during inspection, the well will be physically surged to remove any material from the well screen
or sand pack to eliminate plugging or fouling.

3.1.2 Sub-slab Depressurization Wells

The construction contractor inspected each wellhead before covering them when the system is
first constructed to check for air leakage at the piping-well connection. Thereafter, well
extraction flow and vacuum will be monitored to detect changes to well performance. There is
no regular maintenance required for the wells. If changes to well performance are noted for
three consecutive months, the well will be evaluated and repaired, as needed. The functionality
of the wells will be evaluated at least annually.

3.1.3 Vapor Pins

Vapor Pins will be inspected monthly to check that covers and valves are sound. Vapor pin
condition and functionality will be evaluated during each inspection. Fasteners, valves, and
gaskets are to be replaced as needed.
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3.1.4 Manifold and Piping

Piping manifolds will be inspected monthly, at minimum, to check that piping connections are
sound, valves are in the correct positions, and the moisture level in the sumps do not require
draining. Damage will be noted on the monitoring form (Appendix F or electronic equivalent) and
corrective action will be taken. If monitoring indicates possible airflow problems at individual
wells, the individual manifold legs will be checked for condensate accumulation will be pumped
out if needed through the wye fitting in each manifold leg.

Care will be taken during monitoring and maintenance to protect against debris entering the
system. If manifold piping becomes plugged, the debris or plug will be removed. Caution will be
exercised when plugs are removed from the manifold piping during flow measurement.

Piping between equipment will be inspected monthly, at minimum, for leaks or for accumulation
of water at low spots in header lines. Gas lines and electric lines will be inspected for leaks and
damage.

3.2 Water Treatment System

3.2.1 Vapor Liquid Separator T-300

The water level in T-300 will be checked monthly, and when the high-level alarm is activated. If
the alarm is activated routinely, the schedule for inspection and water removal will be changed
to weekly and transfer pump P-300 will be evaluated for functionality until alarm is no longer
activated routinely.

The tank will be inspected for corrosion and leaks. If the differential pressure across the tank
increases, inspect the internal Solberg filter, as well as the demister and replace as needed.

The Kunkle vacuum relief valve should be tested annually by closing the influent valve to
increase vacuum above the relief valve setpoint and check that the valve opens. The level
switch in the tank will be tested and the mist eliminator will be cleaned annually. T-300 will be
drained and cleaned at least annually. Additional regular maintenance may also be required
according to the manufacturer recommendations.

3.2.2 Transfer Pumps P-300/400/401/500

Transfer pumps will be inspected monthly for operating pressure, leaks, excessive noise or
heat. Oil and hydraulic fluids will be maintained at necessary levels during system operation. If
any of the tanks are regularly reaching high alarm level, the corresponding transfer pump will be
inspected for proper function. The transfer pumps shall meet the following criteria:

e Minimum Flow rate: 5 gpm
e Power: Approximately 1 horsepower (hp)

The pump and piping should always be protected against freezing temperatures. If there is any
danger of freezing, the unit should be drained. To drain the pump, remove the drain plug at the
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bottom of the volute, and remove the priming plug to vent the pump. Drain all piping. If the pump
is not going to be used for a long period, the pump should be drained of water and flushed with
clean water.

The following pump parts should be replaced if any of these conditions are found during
inspection:

e Impeller — Replace the impeller if any vane is broken, excessive erosion shows, or if
labyrinth surfaces are worn. Impeller nut should be replaced if damaged.

e Mechanical Seal — Seal face, O-ring and sealing members should be free of burrs and
dirt. Complete seal assembly should be replaced if not in perfect condition.

e Shaft — Shaft surface under seal must be clean, smooth, and without any grooves. It
should be replaced if necessary.

e Volute and Seal Plate Labyrinth Surfaces (Wear Rings) — if worn, replace necessary
part. If furnished with pressed in wear rings, only the rings need to be replaced.

3.2.3 Storage Tank T-301

The water level in T-301 is checked monthly and when the high-level alarm is activated. If the
high alarm is activated routinely, the schedule for inspection and water removal will be updated
and transfer pump P-400 will be evaluated for functionality.

T-301 will be drained and cleaned at least annually. Additional regular maintenance may also be
required according to the manufacturer recommendations.

3.2.4 Bag Filter BF-400

Bag filter BF-400 is inspected monthly for damage to the filter or housing components. If
damage is noted, the filter or housing components will be replaced. The pressure difference
across BF-400 is monitored using the upstream and downstream pressure gauges. If pressure
upstream of the bag filter increases by 10 psi compared to system startup or since the last bag
filter replacement, the bag filter will be replaced. The bag filter will be replaced at least
semiannually, if no pressure buildup occurs. Filter and other replacement parts are purchased
from the original manufacturer to match the original system unless otherwise determined.

3.2.5 Liquid GAC Vessels LG-400/401/402/403

Liquid GAC vessel maintenance includes inspecting the physical condition of the vessels for
damage or corrosion, checking for accumulated sediment or increased differential pressure,
checking for channeling, and monitoring for breakthrough of the media. If the vessels are
damaged or corroded, repair damage and remove corrosion or replace vessels. If sediment has
been accumulated, sediment will be removed; if channeling is noted, the carbon will be
replaced. If leakage is noted or if the differential pressure across a vessel increases by 10 psi,
the carbon or vessel will be replaced. The Liquid GAC media is monitored for breakthrough by
analyzing water samples taken monthly for the first two quarters, then quarterly until one year
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into Phase 3, then semiannually. The system will be shut down and the lead GAC vessels’
media changed out when the lead GAC vessel control efficiency drops to 90% or below.

3.2.6 300-Gallon Storage Tank T-400

The water level in T-400 is checked monthly and when the high-level alarm is activated. If the
high alarm is activated routinely, the schedule for inspection will be updated and transfer pump
P-401 will be evaluated for functionality.

T-400 shall be drained and cleaned at least annually. Additional regular maintenance may also
be required according to the manufacturer recommendations.

3.2.7 300-Gallon Mixing Tank T-500

The water level in T-500 is checked monthly and when the high-level alarm is activated. If the
high alarm is activated routinely, the schedule for inspection and water removal will be updated
and transfer pump P-500 will be evaluated for functionality.

T-500 will be drained and cleaned at least annually to remove accumulation of non-soluble
amendment components. T-500 will be inspected monthly to ensure there is no accumulation of
amendments. T-500 will be drained and cleaned as needed if excessive accumulation of non-
soluble amendment components is noted prior to scheduled draining and cleaning. The tank
mixer in T-500 is serviced per manufacturer's recommended schedule.

3.2.8 Oxygen Generator 0G-500

OG-500 and associated air compressor will be inspected monthly and maintained per the
manufacturer’'s recommendations. OG-500 must be inspected periodically for proper cycling
pressures per the manufacturer's recommendations. Hinges and other appurtenances will be
lubricated as needed, at least annually to ensure that the proper functioning of the oxygen
generator and air compressor are not inhibited.

3.3 Vapor Treatment System

3.3.1 Liquid Ring Pump B-301

B-301 will be inspected monthly for oil level, operating pressure, leaks, and excessive heat,
noise, and vibration. Inspection will include checking for oil in the scavenger tubing. If oil is
present in the scavenger tubing, seals will be inspected and replaced as needed.

If the pump is to be shut down for more than a week, oil (such as Fluid Film, or equivalent)
should be sprayed into the pump while it is rotating prior to shut down to coat all moving parts to
prevent scaling and rusting. This should also be performed if moisture is expected or has been
found to collect inside the pump.

The back pressure on the separator element will also be checked. The separator element
shall be replaced if the back pressure exceeds 4 psig. The discharge pipe shall be checked
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for blockage. The inlet filter shall be cleaned or replaced. Any noted debris will be removed from
the pump housing and motor fan guard. Any greased bearings shall be re-greased as needed.

After 500 hours of operation, the inlet filter will be checked, the strainers will be cleaned, and the
temporary inlet screen removed. The inlet filter will be cleaned or replaced if needed.

Annually, the seal fluid will be replaced and couplings will be checked for wear and replaced as
needed. Gear-end oil will be drained and replaced if the gear-end oil level is low.

Between 20,000 and 25,000 hours of operation, the motor bearings should be replaced. The
motor must be taken to a UL-listed motor shop to change the bearings and keep the XP rating.

3.3.2 Heat Exchanger HEX-302

The heat exchanger will be inspected monthly for damage. Coils should be checked for buildup
of debris. Compressed air or canned air conditioner coil leaner can be used to clean the coils.

3.3.3 Temporary Catalytic Oxidizer TO-400

The Catalytic Oxidizer is inspected weekly until treatment is transitioned to GAC treatment
based on sampling results. TO-400 will be inspected weekly for damage to any parts.

The catalytic oxidizer will be operated pursuant to the vendor operating instructions (included in
Appendix E) and consistent with the substantial requirements of the PSCAA permit including
meeting control efficiency and operating requirements. Appendix B includes PSCAA operation
and monitoring requirements for the catalytic oxidizer. The catalytic oxidizer shall be operated at
a minimum temperature of 580°F. The temperature will be measured weekly to check that
proper temperature increase is maintained. If a temperature drop is noted, the catalytic oxidizer
shall be inspected for accumulated carbon and organic matter. Any accumulated matter shall be
removed through burn-out or air lancing.

3.3.4 Vapor GAC Vessels GAC-400/401

Vapor GAC vessel maintenance includes monthly inspection of the physical condition of the
vessels for damage or corrosion and removal of accumulated water. Any corrosion or damage
will be repaired as needed.

The Vapor GAC vessels will also be monitored for breakthrough of the media in accordance
with PSCAA requirements (Appendix B). The Vapor GAC media is monitored for breakthrough
by analyzing vapor samples collected using a handheld instrument [e.g., photoionization
detector (PID)] at the inlet to the lead vapor GAC vessel, at the inlet of the second vapor GAC
vessel (mid-point of the treatment system), and at the outlet of the second GAC vessel, as
discussed in Section 5. The system will be shut down and the lead GAC vessels’ media
changed out with unspent carbon when the volatile organic carbon (VOC) concentration at the
mid-point of the treatment system reaches any limits established in substantial requirements of
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the PSCAA permit. As shown in Appendix B, breakthrough is defined as the detection at the
outlet from the lead GAC vessel of the higher of the following:

® 10% of the inlet stream concentration to the lead vessel (90% or less control efficiency)
e 10 ppmv, measured as hexane or its equivalent

Monitoring for breakthrough of the media will occur monthly during the first two quarters of
operation, and then, depending on actual changeout frequency during operation, transition to
quarterly during Phase 2 and through the first year of Phase 3, and then semiannually.

3.4 System Control

After system installation, the construction contractor completed the electrical inspections at
start-up and one week after operation begins. These inspections were recorded on the
mandatory electrical inspection form, included in Appendix F, and are included in the
constructor contractor’'s Construction Completion Report. An electrical inspection will also be
completed two months and one year after operation begins. The results of these inspections will
be recorded using the mandatory electrical inspection form and the completed form will be sent
to warrantyfulfillment@ prmfiltration.com.

3.4.1 Control Panel and Programmable Logic Controller (PLC)

The control panel is checked monthly for proper operation and system status. Individual light
bulbs and fuses are replaced as needed. These parts will be accessed by opening the front
door of the control panel. Electrical power must be disconnected before any repairs are made
inside the control panel. Lock out/tag out procedures, as outlined in the standard operating
guidelines (SOGs) in Appendix G, will be followed as appropriate. Any other repairs will be
completed by a qualified electrical contractor.

3.4.2 Alarms

Alarms shall be tested semiannually to confirm proper functionality. If alarms are not functioning
properly, they shall be replaced.

3.4.3 Meters, Gauges, and Valves

Flow meters shall be inspected monthly for damage, corrosion, or water accumulation. Flow
meters shall be inspected annually while the system is not operational to verify zero calibration.

Temperature and pressure gauges shall be inspected monthly for damage, corrosion, or
improper functioning. Malfunctioning gauges shall be replaced, as necessary.

Inspect valves monthly for corrosion, silt buildup, and damage. Exercise the valves monthly
through the full range of motion to verify proper functioning.

Meters, gauges, and valves shall also be inspected monthly and maintained in accordance with
manufacturer recommendations.
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344 Treatment Shed

The Treatment Shed will be checked during each site visit or at least monthly for evidence of
external or internal damage, leaks, loss of weatherproofing or insulation, loss of soundproofing
(see details in Section 5), and any other change in condition detrimental to system operation.
Changes to the condition will be noted and appropriate corrective actions will be performed.
Electric baseboard heaters should be cleaned regularly per manufacturer’s instructions using
compressed air if dust build up is noted on the heating fins. Inspect black anodized heat sink for
wear on the paint and repaint/replace as needed.

3.5 Spare Parts

Extra plugs, sample ports, bolts, and gauges will be kept on-site in the Treatment Shed in case
of damage or loss of existing parts to the system components. The spare parts that should be
kept in stock at all times, as space allows, include:

e Bag filters
e Fittings, such as PVC elbows, tees, and unions
e Manual valves

¢ Flow meters

3.6 Troubleshooting

Troubleshooting procedures will vary depending on the circumstances and are summarized in
Table 5 and will be updated as needed during system operation.

3.7 Waste Management

Waste generated by the operation of the MPE system includes condensate and spent carbon.

Condensate from the Vapor Liquid Separator T-300 is pumped into drums for characterization
and disposal at an approved facility. Condensate is expected to be characterized as non-
hazardous waste.

Spent granular activated carbon generated during operation of the MPE system will be removed
using a vacuum extraction device and placed in Department of Transportation (DOT)-approved
55-gallon drums or supersacks, characterized, sealed and hauled from the site under a waste
manifest. The carbon will be analyzed using the Toxicity Characteristic Leaching Procedure
(TCLP) and disposed of at an approved facility. The carbon will be analyzed annually to update
the disposal profile.

Upon waste profile determination, the condensate and carbon will be transported to a treatment,
storage and disposal (TSD) facility approved as a Hazardous Waste Management Vendor or
Non-Hazardous Waste Management Vendor. A maximum of one drum or supersack is allowed
to be kept on site at a time if space allows for storage of the drum or supersack in a safe
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location. Containers for both media will be identified with an appropriate waste classification
label placed on each container indicating the generators name, site address, contact number,
general waste description, and generation date.
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Section 4: System Operation

The MPE and groundwater recirculation system operation includes both startup and long-term
operation. The startup phase includes operation and well performance testing.

41

Well Performance Testing

Performance testing of the EIWs was conducted upon startup of continuous MPE system
operation. Performance testing was completed by the construction contractor. The objective of
the performance testing is to determine the vacuum/flow relationship for each well screen. The
well performance testing may use the GAC treatment in lieu of the catalytic oxidizer if
necessary. Performce testing consists of the following activities:

1.

10.

11.

Install a DS-300 pitot tube and differential pressure gauge at the 3/8-inch threaded plug
after the SSD well connection, as shown on P&ID-2 for startup testing (Appendix D).

Add water to the Vapor Liquid Separator (T-300) until the level is visible in the level
glass. Measure the liquid level and record the result.

Open the dilution air inlet to 100%.
Close all screens at the piping manifolds, except the first screen to be tested.
Start the blower.

Monitor the vacuum and vapor flow rate at the manifold leg for the active well screen and
allow it to operate for a minimum of 10 minutes.

Measure the liquid level every five minutes in T-300, recording the elapsed test time for
each measurement.

After each 10-minute interval, increase the extraction rate by closing the dilution valve up
to a maximum vacuum of 22 in Hg measured at the inlet to the blower.

Continue to record time, flow, vacuum, and T-300 liquid levels through a minimum of
three flow increments until the maximum vacuum of 22 in Hg is reached.

Open the dilution air back to 100% and repeat for each well to be tested.

At the conclusion of the startup testing, remove the DS-300 pitot tube and differential
pressure gauge.
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4.2 Continuous Operation

After completion of the startup testing, continuous operation will begin. It is planned that the
system will operate in three phases over the life of the system:

1. Phase 1 - Multiphase extraction. The EIWs will be operated to extract groundwater
and soil vapor from the subsurface for treatment. Extraction will occur from all wells and
all sub-slab depressurization locations. Vapors will be treated with the catalytic oxidizer
until extraction vapor concentrations are reduced to 500 ppm; when this concentration is
reached, the catalytic oxidizer will be removed and GAC will be employed. The use of
the catalytic oxidizer is estimated to last from one to three months. GAC will be
employed until groundwater concentrations stabilize and approach asymptotic levels,
approximately six to 12 months, after which Phase 2 will commence.

2. Phase 2 — Surfactant reinjection. When groundwater concentrations stabilize and
approach asymptotic levels, the system will begin reinjection with surfactant addition.
Surfactants in the reinjected water will act to liberate hydrocarbons adsorbed to soils.
Reinjection will occur until the liquid phase concentrations have dropped to a level
indicative of asymptotic performance of the surfactant reinjection. Phase 2 duration is
estimated to be six months.

3. Phase 3 —Enhanced bioremediation. Once Phase 2 is complete the surfactant
reinjection will be replaced with oxygen/nutrient addition to the reinjected water.
Operation will be rotated between the four sets of wells monthly to quarterly based on
the monitoring results. Enhanced bioremediation will be conducted until the site
constituents of concern have been reduced significantly in the wells or site cleanup
levels have been reached. Phase 3 duration is estimated to last for 24 to 48 months.

Flow rates for active EIWs will be adjusted as needed throughout MPE system operation. The
estimated operational durations described above are anticipated to change and will be modified
as necessary to accommodate reinjection of treated groundwater and the use of GAC vessels
for treatment.

At the conclusion of active remediation system operation, the site will transition to a period of
monitored natural attenuation and confirmation monitoring. Compliance monitoring activities,
including performance monitoring during system operation and confirmation monitoring to
demonstrate attainment of site cleanup levels, are described in the Compliance Monitoring Plan
(CMP) and in the SAP/QAPP included in Appendix H.

4.2.1 Phase 1 - Multiphase Extraction

The MPE system will commence operation, removing one to three pore volumes of impacted
groundwater from the site until asymptotic concentrations are reached in the extracted
groundwater. Pore volume information will be provided by Kennedy Jenks. The total volume
extracted is measured at the flow totalizer at the discharge to the sanitary sewer after T-400.
Extracted groundwater will be treated with GAC and discharged to the City sanitary sewer
system that drains to the Publicly Owner Treatment Works (POTW) operated by King County.
Soil from the surface to the depth of the exposed saturated zone will be remedied by the
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extraction of vapor from the unsaturated soils. The vapor will be treated with a catalytic oxidizer
until extraction vapor concentrations are reduced to 500 ppm; when this concentration is
reached, the catalytic oxidizer will be removed, and GAC will be employed for air treatment.
Treated air will be discharged through an exhaust pipe. The use of the catalytic oxidizer is
estimated to last from one to three months. GAC will be employed until groundwater
concentrations stabilize and approach asymptotic levels, approximately six to 12 months, after
which Phase 2 will commence.

Preliminary startup operations indicated that vapor concentrations were below 500 ppm
(measured as isobutylene using a PID) when operating the system with all wells open 100%,
including the SSDs. Closing SSDs completely resulted in inlet concentrations above 950 ppm,
which caused the vapor control valve (VCV) of the Catalytic Oxidizers (CatOx) to close and VCV
air dilution to open, thus dropping the vacuum to the extraction wells. A relatively steady state
operation is preferred, therefore an inlet vapor concentration of 700 to 800 ppm should be
targeted. The following provides example system startup and adjustments:

1. Select Extraction Well Banks 1 — 4 to green on HMI screen.
2. Open valves to all wells to 100% open on Manifold B.
3. Confirm manual air dilution valve at Vapor Liquid Separator is closed.

4. Start the blower. The VCV will close and VCV air dilution will open 100%. The VCV wiill
begin to slowly open as TO-400 heats up to setpoint temperatures and VCV air dilution
will begin to close. This process takes approximately 15 minutes.

5. Adjust SSD gate valves closed until vacuum is approximately 20-inches water column
(WC) or less at Manifold A. The vacuum on each individual well at Manifold B is
expected to be between 5 and 10 in Hg.

6. Allow system to operate until TO-400 temperatures stabilize. Temperatures around
700.750°F indicate diluted soil vapor and temperatures of 950-1000°F indicate excessive
concentrations that may continue to climb and cause VCV to close and loss of vacuum
at wells. Measure VOC concentrations at the coalescing filter for target concentration.

7. Adjust extraction rates from SSD wells by opening the valves to reduce inlet
concentrations or closing the valves to increase concentrations. Certain wells have less
measured VOC concentrations and may be closed completely to increase vacuum and
flow rates from other wells and, potentially, VOC concentrations.

8. Balance the extraction rates for each well screen in each Well Bank by closing the
dilution valve (if open), and adjusting the individual valves at the piping manifolds.

9. Extraction will be applied to all wells with the limitation that the number of wells and
applied vacuum will be limited to maintain groundwater extraction rates within the limits
of the groundwater treatment system from one to three gpm.

10. Operation will continue until one to three pore volumes are removed from the area of
impacted groundwater or groundwater concentrations stabilize.

O&M Manual, Circle K 1461 Page 26

https://kjcnet.sharepoint.com/sites/ecologycirclek1461/shared documents/general/o&m manual/2025.05_finalfinal/circlek_om_manual_final-20250520.docx



KJ | Kennedy Jenks

11. Recovered groundwater will be treated and discharged to the City sanitary sewer with no
reinjection during initial MPE operation.

4.2.2 Phase 2 - Surfactant Reinjection

Extraction will be performed from one of the four sets of EIWs while reinjection of treated water
amended with surfactant will occur in two sets of wells. A fourth set of wells will be allowed to
rest. Operation will be cycled between the four sets of wells monthly until liquid phase
concentrations have dropped to a level indicative of asymptotic performance of the surfactant
reinjection. At that point surfactant injection will be discontinued and Phase 3 will begin.

Surfactant reinjection will employ injection in two out of four well banks while extracting from one
well bank. The fourth well bank will be allowed to rest idle. See Section 4.3 for details on the
injection and extraction schedule and well bank cycling.

A surfactant (ETEC, Inc.’s PetroSolv™, or equal) will be added to the 300-gallon mixing tank
biweekly (every two weeks) by the operator. It is anticipated that approximately 100 gallons of
surfactant will be added each month (50 gallons every two weeks). Surfactants are added to the
300-gallon mixing tank, dissolved by the extracted/treated groundwater, and reinjected.
Extracted/treated groundwater is added to the 300-gallon mixing tank and reinjected with no
amendments until the next round of amendments is added.

Surfactant Reinjection operation consists of the following tasks:
1. Open the dilution air inlet to 100 percent.

2. At start of reinjection, set Well Bank 1 to extraction and Well Banks 2 and 4 to injection
mode at the PLC. Well Bank 3 will be idle initially; close the manual isolation valve and
flow control valve for Well Bank 3 so extraction/injection does not occur.

3. Start the blower.

4. Balance the injection rates for each well screen in Well Banks 2 and 4 by adjusting the
individual valves at the piping manifolds. Balance the extraction rates for each well
screen in Well Bank 1 by closing the dilution valve and adjusting the individual valves at
the piping manifolds.

5. Injection will be applied to the two active Well Banks (Banks 2 and 4 to start) with the
limitation that the number of wells and applied pressure will be limited to maintain
groundwater injections rates of one to three gpm.

6. Extraction will be applied to the active Well Bank (Bank 1 to start) wells with the
limitation that the number of wells and applied vacuum will be limited to maintain
groundwater extraction rates within the limits of the groundwater treatment system from
one to three gpm.

7. Extracted water will be treated via the liquid GAC system and transferred to storage tank
T-400. From Tank T-400, liquids will be transferred to mixing tank T-500 to prepare the
next batch of surfactant for injection.
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8. If injection rates are not fast enough to keep up with extraction rates, some of the treated
extracted water may be discharged directly to the City sanitary sewer based on a timer
controlled on the PLC.

9. Allow mixing tank (T-400) to complete one cycle of injections with recovered
groundwater only before adding liquid surfactants. Manually start the tank mixer and add
surfactants into the top of the tank. Continue mixing until all dry amendments are
dissolved (typically 30 minutes) before turning off the mixer.

4.2.3 Phase 3 - Enhanced Bioremediation

Once liquid phase concentrations have dropped to a level indicative of asymptotic performance
of the surfactant reinjection, the surfactant injection will be discontinued and replaced with
oxygen/nutrient addition to the reinjected water. Operation will be rotated between the four well
banks monthly to quarterly based on the monitoring results. Operating methods are otherwise
the same as for Phase 2, with the replacement of surfactant with the amendments. The
amendments will be ETEC Inc.’s PetroBac™, comprised of a TPH Bacterial Consortium
(EZT-A2TM) and an Enzyme Accelerator, or other equal product, and ETEC Inc.’s CBN™
nutrients, or other equal product. These amendments will be added to the 300-gallon mixing
tank approximately biweekly (every two weeks) by the operator. It is anticipated that
approximately 10 gallons of PetroBac™ and 400 Ibs of CBN™ will be added each month

(10 gallons and 200 Ibs, every two weeks).

4.3 Injection and Extraction Schedule

The 13 EIWs have been plumbed into four groups of wells: Well Bank 1, Well Bank 2, Well
Bank 3, and Well Bank 4 (see Table 1). During surfactant reinjection and enhanced
bioremediation, two well banks shall be operated in injection mode while one well bank is
simultaneously operated in extraction mode and the fourth group is idle. Well banks modes are
selectable on the PLC panel. If injection rates are not fast enough to keep up with extraction
rates, some of the treated extracted water may be discharged directly to the City sanitary sewer.

The well banks set to extraction and injection modes will be changed periodically during system
operation. Initially, Well Bank 1 shall be set to extraction mode and Well Banks 2 and 4 will be
set to injection mode at the PLC. Well Bank 3 will be idle during the first month. To reduce the
amount of electron acceptors and nutrients extracted from the groundwater and discharged to
the City sanitary sewer, the Extraction Group will always be scheduled to follow the previous
month’s idle group. The operating schedule is as follows:

Month 1: Bank 1 Extraction, Bank 2 Injection, Bank 3 Idle, and Bank 4 Injection

Month 2: Bank 1 Injection, Bank 2 Idle, Bank 3 Extraction, Bank 4 Injection

Month 3: Bank 1 Injection, Bank 2 Extraction, Bank 3 Injection, Bank 4 Idle

Month 4: Bank 1 Idle, Bank 2 Injection, Bank 3 Injection, Bank 4 Extraction
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The well banks used for injection and extraction are changed every month for the first six
months of Phase 2 or Phase 3. After six months in the current phase, the total volumes injected
into each area will be reviewed and the injection times increased for critical areas. Likewise, if
monitoring the discharge to the City sanitary sewer reveals excessive nitrate (greater than

10 milligrams per liter (mg/L)) or orthophosphate (greater than 5 mg/L), the Idle Bank timing
should be increased. This increase in Idle Bank time will give microbes more time to consume
the amendments before the wells begin extraction again. This will reduce wasting treatment
amendments that would otherwise be discharged to the City sanitary sewer.

4.4 Well Performance Refinement

Flow adjustments can be made to individual wells within each bank if the pressures exceed
those of the other wells within the group by more than 20%. This is necessary to reduce the
potential for injected groundwater and amendments to short circuit to the surface or follow
preferential flow paths to other areas of the site. Likewise, a well that is less than 50% below the
average pressure should be investigated for an injection line break or the material being injected
into utility backfill material.

If an individual well has pressures exceeding those of the other wells in the group by more than
20%, the flow into this well should be decreased. If an individual well has pressures less than
those of the other wells in the group by more than 20%, the flow into this well can be increased
to reduce the amount of water discharged to the sanitary sewer.

If concentrations of VOCs or GRO/BTEX are consistently noted to be higher in specific wells or
during extraction from a specific well group, amended groundwater injection should be
increased for these wells (or well group) to further enhance the biodegradation and removal of
petroleum hydrocarbons.

4.5 Shutdown and Startup Procedures

Mid-operation shutdown and startup procedures, such as shutdown for media replacement,
emergency stops and restarts, are shown on the HMI screens included in Appendix I. Some
equipment must be shut down according to manufacturer's instructions before maintenance is
performed. If the system is shutdown, the operator shall restart the system following the original
start up procedures, then proceed with the current phase of operation prior to shutdown. The
system will be shut down as part of maintenance activities outlined in Table 3, including oil
changes for the liquid ring pump, bag filter replacement, tank cleanouts, and other activities
where the manufacturer’s instructions call for system shutdown prior to maintenance.

O&M Manual, Circle K 1461 Page 29

https://kjcnet.sharepoint.com/sites/ecologycirclek1461/shared documents/general/o&m manual/2025.05_finalfinal/circlek_om_manual_final-20250520.docx



KJ | Kennedy Jenks

Section 5: Monitoring and Reporting

System performance data will be collected from the three points of compliance (soil, water and
air) where cleanup levels established for the site must be achieved. Sample data sheets for
these monitoring points of compliance are included in Appendix F or an electronic equivalent.
These sample data sheets are living documents that are updated as needed.

A monitoring schedule was generated describing the process for data collection and monitoring
of the MPE and groundwater recirculation system and is included as Table 6.

The operator is responsible for performing operation, maintenance and monitoring of the
remediation system as described in the engineering design report (EDR), CMP, and
SAP/QAPP. The operator is anticipated to conduct the following compliance monitoring
sampling activities during remediation system operation and following shutdown:

e Collection of treatment train water samples from the treatment system for laboratory
analysis.

e Collection of influent, mid-point, and/or effluent vapor samples from the treatment
system and from individual extraction wells for field and laboratory analysis.

e Collection of vapor samples from SSD wells and vapor monitoring pins for field analysis.

e Collection of groundwater samples from monitoring wells for performance monitoring (at
startup, and then at varying frequencies including monthly, quarterly, and/or
semiannually, depending on system operating phase, well location, and required
laboratory analyses) and confirmation monitoring (quarterly until results from four
consecutive quarters are below site CULS).

e Collection of confirmation soil samples to demonstrate site CULs have been achieved in
soil.

e Collection of soil and/or water samples for waste disposal characterization as required
by the disposal facility.

Additional details on operator’s responsibilities for monitoring are included in the CMP and
SAP/QAPP included in Appendix H.

Monitoring locations, methods, frequency, data management, and reporting are described in the
following subsections.

51 Measurement Parameters

Parameters monitored during operation of the MPE system and following shutdown include the
following:

e Vacuum/Pressure
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e Airflow

e Groundwater flow

* Noise level

e Temperature

¢ VOC Concentrations

e Oxygen, carbon dioxide and combustible gas

e GRO/BTEX/Selected Chlorinated VOCs (Selected CVOCs)/Fats, Oils, and Grease
(FOG) Concentrations

¢ Nitrate and Orthophosphate Concentrations
e pH and Turbidity

Table 6 is a summary of the monitoring schedule and includes the frequency of collection of
each measurement parameter.

511 Vacuum/Pressure

When vacuum measurements at wells or the treatment system are measured, the local
barometric pressure is also recorded.

Individual Wells

Vacuum is measured for individual wells, including the SSD wells, in operation at the vacuum
gauge located on each extraction line (VI-100 through VI-114).

Vacuum is also measured at each of the vapor pins. Vacuum can be measured with any of the
following handheld instruments (or similar):

e Dwyer 477AV-3 Digital Manometer:

= Pressure differential sensor with £ 0.5% accuracy
= Display of negative, positive, and differential pressure

e Dwyer Magnehelic vacuum gauges (various ranges and models):
= Accuracy of £ 2%
Groundwater injection pressure is measured for each well at Manifold C via pressure indicators
installed for each well. Injection flow and injection pressures will be monitored during system

operation to detect well plugging or fouling. Groundwater injection pressure is only measured
during Phases 2 and 3.
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Treatment System

Vacuum or pressure gauges are located at the following points along the treatment train:
e Before Vapor Liquid Separator (PI-210)
e After Vapor Liquid Separator, before liquid ring pump (PI1T-300)
e Before heat exchanger (PIT-302)
e Before storage tank T-301 (PI-310)
e Before bag filter (P1T-400)
e After bag filter (PIT-401)
e Between and after liquid GAC vessels (P1-403, PI1-406, PI-404)
e Before, between, and after vapor GAC vessels (P1-410, P1-411, PI-412)
e Before mixing tank T-500 (P1-408)
e After transfer pump P-500 (PIT-501)
® On the oxygen generator feed line (PIT-502)

e After the venturi injector (PIT-503)

5.1.2 Airflow

Individual Wells

Airflow can be measured for individual wells, including the SSD wells, in operation at the
corresponding manifold legs. Due to the multi-phase nature of the extraction system, a small
vapor-liquid separator system will need to be employed at each well leg to separator the liquid
from the air. Airflow can then be measured using any of the following instruments (or similar):

e Dwyer 471B Thermo-Anemometer:

=+ 1.6 feet per minute (ft/min) accuracy
= Air velocity range of 45-6,000 ft/min

e TSI TA430 Airflow Velocity Meter:

=+ 3ft/min accuracy
= Air velocity range of 0 to 6,000 ft/min
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Treatment System

A flow indicator and transmitter (FI/FIT 302) is located before the heat exchanger. Airflow can
be measured at the sampling ports before, after, and between the vapor GAC vessels, but this
flow should be equivalent to the flow at FI/FIT 302 since there is no significant airflow losses
along the treatment train.

The maximum influent flow rate to the catalytic oxidizer/Vapor GAC vessels shall not exceed
300 cubic feet per minute (cfm), in accordance with the PSCAA requirements (Appendix B).

51.3 Fluid Flow

Individual Wells

Groundwater injection flow rate is measured for each well at Manifold C via flow indicators
installed for each well. Injection flow and injection pressures will be monitored during system
operation to detect well plugging or fouling. Groundwater injection flow rate is only measured
during Phases 2 and 3.

Treatment System

A flow indicator is installed at the following locations to measure water flow through the
treatment system:

e After the bag filter (FI-400)
e After the liquid GAC vessels (FI-404, FI-407)
e Before transfer to mixing tank T-500 (FI-401)

A flow indicator and transmitter (FI/FIT-500) is located before the discharge to the sanitary
sewer and totalizes the fluid volume discharged to the sanitary sewer. This total volume
discharged to the sanitary sewer is reported on the PLC.

514 Noise Level

The noise emitted by the system will be measured quarterly to confirm compliance with the
City’s noise ordinance (limit of 60 dBA Leq). Noise level shall be measured outside of the
treatment shed using a hand-held dBA noise level meter. If the noise level of the system is
noted to be above the limit, Kennedy Jenks personnel will be notified, the source of the
excessive noise will be determined, and noise reducing measures will be implemented until the
noise level of the system is within the limit.

5.1.5 Temperature

A temperature indicator is located at the heat exchanger (TT-302). The temperature of the heat
exchanger will be recorded during monitoring events. The ambient temperature will be
measured and recorded during each monitoring event.
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The temperature at the catalytic oxidizer shall be continuously measured and recorded. The
minimum operating temperature for the catalytic oxidizer is 650° Fahrenheit (Appendix B).

5.1.6 TPH/BTEX Concentrations

TPH/BTEX concentrations are measured for individual wells and the treatment system using
both field methods and laboratory analysis. TPH/BTEX concentrations are measured in the field
using a PID.

5.1.6.1 TPH/BTEX Concentrations - Field
Individual Wells:

TPH/BTEX concentrations are measured for individual wells in operation using a PID at the
corresponding manifold legs. Sample collection will be performed as indicated in the
SAP/QAPP. TPH/BTEX concentrations can be measured using any of the following instruments
(or similar):

e MiniRAE 2000 or 3000, PID
* RAE Model 8000, PID

TPH/BTEX concentrations will also be measured at each of the vapor pins and the SSD wells.
TPH/BTEX concentrations will be measured with low-detection PIDs (ppbRAE 3000 or equal)
and Four Gas Analyzers (RKI Eagle 2 or equal). If TPH concentrations measured at the SSD or
vapor pins exceed 425 parts per billion (ppb) and/or if combustible gas is measured above 20%
lower explosive limit (LEL), then vapor samples will be collected for laboratory analysis using
standard soil gas sample collection procedures in Summa canisters analyzed for appropriate
Environmental Protection Agency (EPA) methods for fixed gases (ASTM D1945) and
hydrocarbon species.

Treatment System

TPH/BTEX concentrations are measured at several sampling ports located throughout the
treatment train using a PID or an engineer-approved substitute. Sampling ports are located as
follows:

* Prior to and after the catalytic oxidizer (when installed)
e Prior to, at the midpoint of, and after vapor GAC vessels
In accordance with PSCAA requirements, TPH/BTEX concentrations shall be measured

monthly when the catalytic oxidizer is being used for treatment and twice per week when the
vapor GAC vessels are being used (see Appendix B).

5.1.6.2 TPH/BTEX Concentrations - Laboratory

Samples of vapor for laboratory analysis are collected using Summa canisters and submitted for
analysis by EPA Method TO-15.
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Individual Wells

Samples are collected at the manifold legs corresponding to individual wells in operation for
analysis of TPH/BTEX concentrations at each well.

Treatment System

Samples are collected at the combined inflow sample port after the Vapor Liquid Separator, and
at the combined effluent sample port prior to air discharge. The sample ports are shown on the
vendor drawings (Appendix E).

5.1.7 GRO/BTEX/Selected CVOCs/FOG Concentrations - Laboratory

Treatment System

Samples are collected at the following locations:
¢ Influent to the liquid GAC vessel trains
¢ Midpoint of each train
e Effluent of the liquid GAC vessel trains
Samples will be analyzed for GRO, BTEX, Selected CVOCs (tetrachloroethylene,

trichloroethylene, cis-1,2-dichloroethylene, trans-1,2-dichloroethylene, vinyl chloride), and fats,
oils and grease (FOG). Frequency will be in accordance with Table 6.

5.1.8 Nitrate and Orthophosphate - Laboratory

Treatment System

Samples are collected at the following location:

o Effluent of the liquid GAC vessel trains (Phase 3 only)

The samples will be analyzed for nitrate as nitrogen and total orthophosphate. As noted in
Section 4, if the sample results reveal excessive nitrate (greater than 10 mg/L as Nitrogen) or
excessive orthophosphate (greater than 5 mg/L), the well bank timing shall be adjusted.

5.1.9 pH and Turbidity

pH and turbidity will be measured during any water sampling event (both treatment train and
point of discharge to sanitary sewer samples) using a calibrated field meter.
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5.2 Additional Monitoring

Individual Wells

Samples will be collected at the wellhead of individual wells (as identified in the SAP/QAPP,
Appendix H) for analysis of GRO, BTEX, and monitored natural attenuation parameters. See
details in the SAP/QAPP regarding sampling frequency, monitoring well locations, and sampling
methodology.

Soil Borings

Confirmation soil samples will be collected after remedial system operation has ended. Up to
eight soil boring will be advanced to approximately 20 feet below ground surface. See details in
the SAP/QAPP regarding soil boring locations and sampling methodology.

Treatment System

In accordance with the KCIW requirements, if operating criteria are exceeded during discharge
to the sanitary sewer, additional samples will be collected and analyzed for settleable solids,
hydrogen sulfide, and explosivity (see Appendix A).

Secondary Containment

Secondary containment is installed in two locations: (1) surrounding the liquid GAC vessels and
water storage tanks (T-301 and T-400) and (2) surrounding the southern half of the Treatment
Shed, where the mixing tank (T-500) is located. A high-level float switch (LSH-600, LSH-601) is
installed in each secondary containment and connected back to the PLC. An alarm will be
triggered if the switch is activated, indicating a possible overflow from one of the tanks.

5.3 Data Handling, Evaluation, and Reporting

Data is collected on paper field forms, or equivalent electronic field forms, and transcribed into
spreadsheets for analysis. Laboratory data and associated field parameter data is obtained in
electronic format and stored in a database. Draft monitoring form templates are included in
Appendix F.

To meet the objectives of the performance monitoring program the data will be used as
described in the following sections to:

e Comply with applicable permits.
e Optimize mass removal.
e Document progress toward asymptotic removal.
The operator will communicate with Kennedy Jenks and Ecology prior to site visits and

coordinate if specific equipment should be inspected or if specific maintenance activities have
been identified that need to be performed.
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5.3.1 Inspection and Maintenance Documentation

Field forms will be completed and submitted for the system component inspection and
maintenance activities identified in Section 3 and Table 3. The operator will submit electronic
copies of these field forms to Ecology by the following Monday during system monitoring and
inspection activities. Field forms will also be submitted by the following Monday for site visits for
the Phase 2 surfactant addition and mixing and Phase 2 nutrients/bacteria amendment addition
activities. The operator will submit to Ecology documentation of minor repairs conducted as part
of the inspection and maintenance activities (if any).

The operator will provide documentation demonstrating removal of the catalytic oxidizer and
connection of the vapor GAC vessels on the air treatment train, once completed. Documentation
for this event includes:

¢ Documentation indicating that requirements are suitable for removal of the catalytic
oxidizer. This documentation will be provided to Ecology a minimum of two weeks prior
to operator performing the removal.

e Documentation of removal of catalytic oxidizer and connection of vapor GAC vessels will
be provided to Ecology a maximum of four weeks after completion.

Any other major repairs will be documented via a written progress report and photographs,
provided to Ecology within two weeks of completion.

Further details on reporting requirements are included in the SAP/QAPP.

5.3.2 Reporting

The operator will provide Ecology with monthly updates on the project schedule, budget, scope
of work, and deliverables. This will include preparation of a brief monthly progress update and
attendance of routine progress update calls (approximately 30-minutes in duration).

The operator will also provide Ecology with Remedial Progress Evaluation reports, on a
monthly, quarterly, and/or annual basis, as identified in the SAP/QAPP. Additional details on the
update and report requirements are included in Section 8 of the SAP/QAPP.

5.3.3 Permit Compliance

The efficacy of the vapor treatment system will be confirmed via sampling and analysis of the
influent and effluent vapor streams, in accordance with requirements from the PSCAA (see
Section 1.2 and Appendix B). The catalytic oxidizer influent and effluent will be monitored
monthly during operation via handheld PID vapor samples. The vapor GAC vessels will be
monitored for breakthrough of the media by analyzing with a handheld PID vapor samples
collected at the inlet to the lead vapor GAC vessel, mid-point of the two vapor GAC vessels, and
at the outlet of the second GAC vessel. This monitoring will be completed twice per week, in
accordance with the PSCAA requirements (Appendix B).
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The efficacy of the liquid treatment system will be confirmed via sampling and analysis of the
influent and effluent liquid streams, in accordance with the requirements of the discharge permit
for the City sanitary sewer (Section 1.2 and Appendix A). Weekly samples will be collected
between the lead and lag liquid GAC vessels for breakthrough of BTEX compounds. The
operator may request a reduced frequency of sample collection from KCIW based on analytical
results.

If parameters exceed one of the limits listed in Section 1.2.1 or Section 1.2.2, the system is
adjusted, or the GAC is replaced to return the system to compliant operation.

5.3.4 Document Asymptotic Removal

System operation will be documented through reports provided to Ecology and Kennedy Jenks
by the operator. The responsibilities, content, and frequency for data reporting and remedial
progress reporting to Ecology during operation and maintenance of the MPE system and
compliance monitoring will be as provided in Section 8.4 of the SAP/QAPP.

During system operation, progress towards the objective of asymptotic removal of VOCs from
the site will be visualized using time-series graphs prepared by Kennedy Jenks of the calculated
mass removal rate and cumulative mass removed. The mass removal rate will generally decline
over time, with fluctuations, as changes are made to the MPE system operation. As the mass
removal rate decreases, the cumulative mass removed graph will gradually approach a
horizontal line, which is indicative of asymptotic removal when additional operation yields little
change in the mass removed.
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Table 1: Multi-Phase Extraction System Well Details

Kennedy Jenks

Screened Sand  Applied Casing Pipe Pipe
Well Interval Interval Vacuum Diameter Diameter Run®

Bank#  (ft bgs) (ftbgs) (in.w.c.) (in) (in) (ft)
Existing Monitoring/Remediation Wells
MW-4 4 4-18.8 5-22 28 2 1 160
RW-2 4 5-20 5-22 28 4 1 110
RW-3 1 5-20 5-22 28 4 1 100
RW-4 2 5-20 5-22 28 4 1 90
RW-5 3 5-20 5-22 28 4 1 70
RW-6 4 5-20 5-22 28 4 1 130
RW-7 1 5-20 5-22 28 4 1 70
New Remediation Wells
SW-1 2 6-21® 4-21® 28 4 1 110
SW-2 3 6-21®) 4-21® 28 4 1 80
SW-3 1 6-21®) 4-21® 28 4 1 80
RW-8 2 5-20 5-22 28 4 1 100
RW-9 1 5-20 5-22 28 4 1 50
RW-10 3 25-30 5-22 28 4 1 80

Note and Abbreviations:

(a) Pipe run approximated from Construction Drawings. Pipe run lengths will be updated after system installation is complete.

(b) Depth expressed as measured depth within well casing. Well drilled at 30 degree angle.
ft bgs = feet below ground surface.

in.w.c. = vacuum or pressure in inches water column.

in = inches
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Table 2: Alarms and Responses

KJ | Kennedy Jenks

Alarm or Indicator Cause

System Response

Alarm Type

Operator Response

High-high water level

400, LSHH-500) tank

High water level in moisture
(LSHH-300, LSHH-301, LSHH- separator/storage/mixing

Shutdown LRP or

transfer pump filling tank PLC Indicator

(LRP, P-300/301/400)

Inspect transfer pump after tank or LRP to
determine issue and conduct necessary
repairs. Restart pump or LRP.

Liquid Ring Pump Inlet Low or
High Vacuum Alarm
(VT-300)

below normal operating

piping

Vacuum 2 in Hg above or

pressures on blower inlet

For low vacuum,
generate alarm and

System alerts
designated contact

notify operators. For high person via remote
vacuum, shut down LRP. telemetry

Inspect LRP and Moisture Separator to
determine issue and conduct necessary
repairs.

Restart system.

Liquid Ring Pump Discharge
High Pressure Alarm

(PT-302) Ring Pump

High pressure after Liquid

Generate alarm and
notify operators.
Shut down LRP.

System alerts
designated contact
person via remote
telemetry

Inspect LRP and Heat Exchanger to determine
issue and conduct necessary repairs.
Restart system.

Liquid Ring Pump High

Temperature Switch switch at LRP

Internal high temperature

Generate alarm and
notify operators.
Shut down LRP.

System alerts
designated contact
person via remote
telemetry

Inspect LRP and Heat Exchanger to determine
issue and conduct necessary repairs.
Restart system.

Liquid Ring Pump Low or High

Oil Switch switch at LRP

Internal high or low oil level

Generate alarm and
notify operators.
Shut down LRP.

System alerts
designated contact
person via remote
telemetry

Inspect LRP and Heat Exchanger to determine
issue and conduct necessary repairs.
Restart system.

Heat Exchanger Outlet High
Temperature Alarm

(TT-302) exchanger or LRP

Excessive temperature at
heat exchanger outlet piping
due to issues within heat

Generate alarm and
notify operators.
Shut down LRP.

System alerts
designated contact
person via remote
telemetry

Inspect liquid ring vacuum pump and heat
exchanger to determine issue and conduct
necessary repairs.

Reduce blower vacuum loading as needed.
Restart system.

P-400 Transfer Pump Discharge High pressure after transfer

High Pressure (PT-400) pump, before bag filter

Generate alarm and

notify operators. Shut

down P-400.

System alerts
designated contact
person via remote
telemetry

Inspect bag filter and pump and conduct
necessary repairs. Restart system.

Pre-Liquid GAC High Pressure
Alarm (PT-401)

High pressure after bag

filter and before liquid GAC

Generate alarm and

notify operators. Shut

down LRP.

System alerts
designated contact
person via remote
telemetry

Inspect bag filter and replace as needed.
Inspect liquid GAC units and conduct
necessary repairs or replace media. Restart
system.
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Table 2: Alarms and Responses

KJ | Kennedy Jenks

System Response

Alarm or Indicator Cause

Alarm Type

Operator Response

Generate alarm and
notify operators. Shut
down P-500.

P-500 Mixing Tank Pump High
Pressure Alarm (PT-501)

High pressure after mixing
tank pump P-500

System alerts
designated contact
person via remote
telemetry

Inspect pump P-500 and conduct necessary
repairs. Inspect oxygen generator and venturi
injector to determine issue and conduct
necessary repairs. Restart system.

Generate alarm and
notify operators.
Shut down system.

High or low pressure on
feed line to oxygen
generator

Oxygen Feed Low or High
Pressure Alarm (PT-502)

System alerts
designated contact
person via remote
telemetry

Inspect oxygen generator to determine issue
and conduct necessary repairs. Restart
system.

Generate alarm and
notify operators.
Shut down system.

Post-Venturi Injector Low or
High Pressure Alarm (PT-503)

High or low pressure after
venturi injector

System alerts
designated contact
person via remote
telemetry

Inspect oxygen generator and venturi injector
to determine issue and conduct necessary
repairs. Restart system.

Generate alarm and
notify operators.
Shut down system.

Treatment Shed (Extraction
Room) Low or High
Temperature Alarm (TT-100)

High or low temperature in
treatment shed

System alerts
designated contact
person via remote
telemetry

Inspect system and treatment shed to
determine issue and conduct necessary
repairs. If due to weather, wait for extreme
weather conditions to abide. Restart system.

Generate alarm and
notify operators.
Shut down system.

Treatment Shed (Bioremediation
Room) Low or High
Temperature Alarm (TT-500)

High or low temperature in
treatment shed

System alerts
designated contact
person via remote
telemetry

Inspect system and treatment shed to
determine issue and conduct necessary
repairs. If due to weather, wait for extreme
weather conditions to abide. Restart system.

High fluid level in secondary

: . Generate alarm and
containment in treatment
shed or at storage tanks

Secondary Containment high

level (LSH-600, LSH-601) notify operators.

System alerts
designated contact
person via remote
telemetry

Inspect storage tanks or mixing tank and
determine if there is an overflow issue.
Conduct necessary repairs or replacements.
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Table 2: Alarms and Responses

KJ | Kennedy Jenks

Alarm or Indicator

Cause System Response

Alarm Type

Operator Response

Motor Overload Alarm

Generate alarm and
notify operators.
Shut down system.

OL1 through OLS, located in
panel

System alerts
designated contact
person via remote
telemetry

Inspect system motors to determine issue and
conduct necessary repairs. Restart system.

Catalytic Oxidizer vendor-
defined alarm conditions

Generate alarm and
notify operators.
Shut down system.

Vendor-defined alarm
conditions

System alerts
designated contact
person via remote
telemetry

Inspect oxidizer to determine issue. Check
oxidizer temperature.
Restart system.

Emergency Stop
(E-STOP) button manually
engaged

Manual engagement of

emergency stop button. Shut down system.

System alerts
designated contact
person via remote
telemetry

Determine why E-STOP activated and correct
problem.

Reset (pull out) E-STOP button.

Restart system.

Notify Ecology and Kennedy Jenks.
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Table 3: Maintenance Schedule

Maintenance

Component 1D Task

Trigger/
Threshold

Frequency®

Maintenance Activities

Expected Results

Type of Work

General Conveyance and Monitoring Infrastructure

Once per well when
first actively used,

Check for air leakage when system first
operational.

Well vault is in good condition.

Inspect See Frequency and annually Inspect well vault for.darpgge. Wellhead cap is airtight. General Inspection
Check wellhead cap is airtight.
thereafter
MW-4; . -
RW-2, 3, If other monitoring Inspect well vault for damage. Well vaultis n gos)d. condition. Response to
. As needed, at least o Wellhead cap is airtight.
ElWsand 4,5,6,7, Inspect indicates abnormal Check wellhead cap is airtight. - abnormal system
. annually ) ) Well does not indicate
Well Vaults 8, 9, 10; system performance Inspect well for plugging/fouling. . \ performance
SW-1 plugging/fouling.
' If inspection ) ' )
2,3 Replacement of . . Repair or replace well vault, well cap, or ~ Well vault lids are secure and in-
indicates damage to  As needed Parts replacement
bolts and gaskets wel other components. place.
If well ! . e
. . L Remove trash/debris. Physically surge Well does not indicate .
Well surging  plugging/foulingis  As needed . . ) . : System repair
noted well to eliminate plugging/fouling. plugging/fouling
. Check for air leakage before covering. If )
Once per well, prior . ) - ) Prior to system
Inspect See Frequency ) air leakage noted, repair or replace well ~ Well does not indicate air leakage. .
to backfill . ) completion
Sub-Slab SSD-1 prior to backfill.
Depressurizat 23 ' If well is not
ion Wells ' Evaluate operating properly  As needed, at least ) . Decide the approach for the )
L i Evaluate repair or replacement options. L System repair
Functionality ~ for 3 consecutive annually malfunctioning well.
months
Check that covers and valves are sound; Vanor pins are in aood workin
Inspect See Frequency Monthly that vapor pins are functional. P . .p g 9 General Inspection
condition.
Replace components as needed.
Vapor Pins VP, Replacement of :;L?:s;(;tlon Vapor pins are in good workin
2,3,4 fasteners, valves, . As needed Replace fasteners, valves, or gaskets. P \ .p 9 9 Parts replacement
replacement is condition.
gaskets
needed
Replace vapor pin If vapor pin is not As needed Evaluate repair or replacement options.  Replace vapor pin. System repair

operating properly
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Table 3: Maintenance Schedule

Maintenance  Trigger/
Component 1D Task Threshold Frequency® Maintenance Activities Expected Results Type of Work
Check .that piping coppectlons are sound; Manifold is in good working condition
valves in correct position. ) )
Inspect See Frequency Monthly i ) and allows for extraction and General Inspection
' . Check moisture levels in sumps. -
Extraction ~ Manifold Inspect manifold for damaae injection.
and Injection A, B, and P : ge.
Manifold C ifold i i .
anto Remove Trash Manifold is damaged As needed, at least Remove trash/debris. Repair or replace Traslh/debrls has been rlemoved .
. or plugged based on . . Manifold has been repaired or Trash and Debris
and Debris . > annually any damaged portion of the manifold.
inspection. replaced.
Inspect manifold piping for damage or Piping is in good working condition
Inspect See Frequency Monthly P ) . piping g and allows for extraction and General Inspection
plugging/fouling. -
injection.
Inspect piping between equipment for
leaks or accumulation of water at low
Inspect See Frequency Monthly spotslln header lines. Inspect gas and . Pllplng is in good working condition General Inspection
Pioin _ electric lines for leaks and damage. Drain  with no leaks or accumulated water.
ping any accumulated water. Repair or replace
piping/lines as needed.
Check
condenslate. .lf O.t her monitoring As needed, at least  If condensate accumulation is present, Condensate has been removed from .
accumulation in  indicates abnormal warterl UMD out condensate throuah wve fittin inin System repair
individual system performance g y pump ghwy 9. PipIng.
manifold legs
Gas and Inspect gas and electric lines for leaks or Gas and electric lines are in good
- Inspect See Frequency Monthly pectg working condition with no leaks or  General Inspection

Electric Lines

damage.

damage.
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Table 3: Maintenance Schedule

Maintenance
Component 1D Task

Maintenance Activities

Expected Results

Type of Work

Water Treatment System

Inspect

Check for level and potential need for
pumpout. If pumpout is needed, turn on
pump P-300.

Record differential pressure.

Vapor liquid separator is in good
condition, no pumpout required.

General Inspection

Inspect
Vapor Liquid

Separator 1-300

When high-high level
alarm is activated

Check for level and potential need for
pumpout. If pumpout is needed, turn on
pump P-300.

Record differential pressure.

Inspect pump P-300 and tank level
switches to determine why automatic
pumpout did not occur.

Pump P-300 is turned on to lower
water level in T-300 or extraction is
stopped. Pump or level switch issue
is fixed.

Alarm response

Update inspection

frequency

If high-high level
alarm is activated

Update inspection frequency to weekly.

More frequent inspection.
Identification and repair of any
system issues.

Alarm response

Clean mist
eliminator

Clean mist eliminator.

Mist eliminator in good condition.

General
Maintenance

Test level switch

Open and inspect interior of vessel.
Test level controls.

Vapor liquid separator and alarms
are in good condition.

General
Maintenance

Inspect

Inspect for damage.

Pump is in good working condition.

General Inspection

Evaluate

P-300/ Functionality

When high-high level
alarm for associated
tank is activated

When triggered, at

Evaluate functionality of pump and level
switch to determine why pumpout did not
occur. Repair or replace as needed.

Pump is operating properly in
response to high-level indicator.

Alarm response

Transfer 400/
Pumps 401/

500 Evaluate

Functionality

If high-high level
alarm for associated When triggered, at
tank is activated

Evaluate functionality of pump. Repair or
replace as needed.

Three grab samples for FOG.
Discharge permit compliance, see
O&M manual

Alarm response

Qil and Fluids

Maintain oil and hydraulic fluids at
necessary levels during operation.

Pumps function properly and have
sufficient oil and hydraulic fluids.

General
Maintenance
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Table 3: Maintenance Schedule

Maintenance  Trigger/
Component ID Task Threshold Frequency® Maintenance Activities Expected Results Type of Work
Check for level and potential need for - ”
) Tank is in good condition, no '
Inspect See Frequency Monthly pumpout. If pumpout is needed, turn on ) General Inspection
transfer pump. pumpout required.
Check mixing tank for accumulated - ”
Tank is in good condition, no '
Inspect See Frequency Monthly amendments. If amendments have umoout reauired General Inspection
accumulated, drain and clean tank. pump: q '
Check for level and potential need for
Storage 1-301/ — pumpout. If pumpoutis needed, turn on Pump is turned on to lower water
400/ When high-high level . transfer pump. } .
Tanks Inspect C o When triggered ) level in tank. Pump or level switch  Alarm response
500 alarm is activated Inspect pump and tank level switches to issue is fixed
determine why automatic pumpout did not '
oceur.
Undate inspection If high-high level More frequent inspection.
P fre uer?c alarm is activated ~ When triggered Update inspection frequency to weekly.  Identification and repair of any Alarm response
quency routinely system issues.
Drain and Clean See Frequency Annually Drain and clean tanks. Tanks are in good working condition. Ger]eral
Maintenance
Inspect filter and housing components. Filter is in good working condition
Inspect See Frequency Monthly Record pressure differential across the ~ with minimal pressure drop across ~ General Inspection
filter. the filter.
If pressure upstream
BagFilter ~ BF-400 of the bag filer

increases by 10 psi
Replace bag filter compared to system
startup or since last
bag filter
replacement.

semiannually

As needed, at least

Filter is in good working condition.
Pressure upstream of bag filter has
been reduced.

Replace bag filter. Record new upstream
pressure

System repair
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Table 3: Maintenance Schedule

Maintenance  Trigger/
Component 1D Task Threshold Frequency® Maintenance Activities Expected Results Type of Work
Inspect for corrosion, damage, leakage
Inspect See Frequency Monthly mdmatmg sediment accumulation. Check GAC. Yessels are in good working General Inspection
differential pressure across vessels. condition.
Inspect for evidence of channelling.
. . Replace GAC vessel housing if corrosion
) If inspection . . . .
Repair damage, . . . and damage is extensive. GAC vessels are in good working .
.’ indicates corrosion  As needed . o I System repair
remove Ccorrosion Repair damage and remove corrosion if  condition.
or damage .
not extensive.
If inspection
LG-400/ Replace GAC Idni?fl(::etr?t?alleareasgsirzr
Liquid GAC 401/ P P As needed Replace GAC vessel. GAC vessel has been replaced. System repair
vessel across the vessel
Vessels 402/ .
403 increases
10 psi.
Monthly during first
Check for two quarters of Analyze influent and effluent of water
operation, then treatment system for GRO/BTEX. Check  If breakthrough of media is noted,
breakthrough of See Frequency . . L ) Parts replacement
media quarterly until one  for concentrations above permit limitor  switch GAC
year into Phase 3,  treatment efficiency drops to 90%.
then semiannually
When breakthrough
Replace media  of media or As needed Replace carbon in GAC vessel. GAC vessel carbon is replaced. Parts replacement
channeling is noted.
Inspect for proper cycling pressures Oxygen generator in good working
Inspect See Frequency Monthly P proper cycling p ' condition with proper cycling General Inspection
Check for damage
Oxygen pressures.
Generator ~ 0G-500 ) ) . e ) - General
and Air  and C-500 Clean out filter ~ See Frequency Monthly Clean out filter. Replace if needed. Filter is in good working condition. Maintenance
Compressor Lubricate hinges No rust or other damage is present

or other

appurtenances

See Frequency

As needed, at least
annually

Lubricate door hinges or other
appurtenances periodically.

on components that may inhibit
proper functioning of oxygenator.

General
Maintenance
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Table 3: Maintenance Schedule

Maintenance  Trigger/

Component 1D Task Threshold Frequency® Maintenance Activities Expected Results Type of Work
Vapor Treatment System
Check oil level and for presence of oil in
scavenger tubing. QOil level is sufficient.
Check for potential leakage. No oil in scavenger tubing.
Inspect See Frequency Monthly Check back pressure on separator No leaks are identified. General Inspection
element. Back pressure is less than 4 psig.
Check discharge pipe for blockage. No blockages in discharge pipe.
Clean or replace inlet filter.
Remove debris from pump housing and  Inlet filter clean.
. . General
Maintenance ~ See Frequency Monthly motor fan guard. Debris removed. .
. . ) Maintenance
Re-grease bearings using manufacturer ~ Bearings re-greased.
approved grease.
S Check Inlet Filter See Frequency After §00 hours of  Clean or replace |n|(.et filter if needed. Inlet filter s clean. Ger]eral
Liquid Ring operation Remove temporary inlet screen. Maintenance
Vacuum B-301 . After 500 hours of ) . General
Clean Strainers See Frequency : Clean or replace strainers. Strainers are clean. .
Pump operation Maintenance
Replace Seal . . General
Fluid See Frequency Annually Replace seal fluid. Seal fluid replaced. Maintenance
Che(.:k couplings See Frequency Annually Check couplings and wearing surfaces for Couplings ﬁnd wearing surfaces in Ger]eral
wearing surfaces wear. Replace as needed. good condition. Maintenance
As needed, at least
Qil If oil level is low per manufacturer's  Replace gear-end oil if level is low. Gear-end oil level sufficient. Parts replacement
recommendations
- , As needed, at least
If oil is present in \ . .
Inspect Seals . per manufacturer's  Check seals. Replace seals if needed. Seals inspected and replaced. Parts replacement
scavenger tubing )
recommendations
Replace As needed, at least
If back pressure \ . . .
Separator . per manufacturer's  Replace separator element. Back pressure is less than 4 psig.  System repair
exceeds 4 psig )
Element recommendations
Heat HEX-302 Inspect See Frequency Monthly Inspect for damage. Remove any debris Heatlejxchanger in good working General Inspection
Exchanger present. condition.

O&M Manual, Circle K 1461
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KJ | Kennedy Jenks

Table 3: Maintenance Schedule

Maintenance  Trigger/

Component 1D Task Threshold Frequency® Maintenance Activities Expected Results Type of Work
Inspect for damage. Oxidizer in good working condition '
Temporary Inspect See Frequency Weekly Check temperature. with sufficiently high temperature. General Inspection
Catalytic ~ TO-400 Remove As needed, at least . ) .
- If temperature drops .. Remove accumulated carbon and organic Temperature increases to sufficiently .
Oxidizer accumulated . per manufacturer's ) ) . System repair
below setpoint ) matter through burn-out or air lancing. high value
matter recommendations
) GAC vessels are in good working
Inspect for corrosion, damage, water » ; '
Inspect See Frequency Monthly . condition. No corrosion, damage, or ~ General Inspection
accumulation. )
water accumulation noted.
) If inspection Replace GAQ vessel housmg i corrosion GAC vessels are in good working
Repair damage, . . . and damage is extensive. » ; .
.’ indicates corrosion  As needed ) ... condition. No corrosion, damage, or ~ System repair
remove corrosion Repair damage and remove corrosion if )
or damage . water accumulation noted.
not extensive.
Remove Drain any moisture from vessel. Vapor liquid separator svstem has
Vapor GAC GAC-400/  accumulated  See Frequency Monthly Investigation issues with vapor liquid porfiqud sep y System repair
been repaired.
Vessels 401 water separator system.
Monthly during first
Check for two quarters of Analyze influent and effluent of water
operation, then treatment system for VOCs. Check for If breakthrough of media is noted,
breakthrough of See Frequency . o ) Parts replacement
media quarterly for two concentrations above permit limit or switch GAC
years, then treatment efficiency drops to 90%.
semiannually
Replace media When breakthrough As needed Replace carbon in GAC vessel GAC vessel carbon is replaced. Parts replacement

of media is noted.

System Components and Control

Check for proper operation and system

Control Panel B Inspect See Frequency Monthly status.

System is operating properly and in General Inspection

and PLC Replace light bulbs and fuses as needed. good working condition.
. Test alarms for proper operation. . .
Alarms - Inspect See Frequency Semiannually Replace alarms as needed. Alarms are operating properly. General Inspection
Inspect for damage, corrosion, and water .
) ) No damage, corrosion, or water ,
See Frequency Monthly accumulation. Repair or replace as ; General Inspection
accumulation noted.
Flow Meters - Inspect needed.
See Frequency Annually Verify zero calibration. Flow me?tersl have been verified for General Inspection
zero calibration.
Temperature Inspect for damage, corrosion, or improper Temperature and pressure gauges
and Pressure - Inspect See Frequency Monthly pect! 9, ' prop P P © 9alg General Inspection
Gauges functioning. Repair or replace as needed. are in good working condition.
O&M Manual, Circle K 1461 Page 11 of 20
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Table 3: Maintenance Schedule

Maintenance  Trigger/
Component 1D Task Threshold Frequency® Maintenance Activities Expected Results Type of Work
Exercising Inspect valves for corrosion, silt buildup, . . - .
Valves - Inspect See Frequency Monthly and damage. Operate through full range of Valves are in good working condition. General Inspection
motion to verify proper functioning.
Check general condition. Check for
external or internal damage, leaks, loss of
weatherproofing or insulation, loss of
Treatment Inspect See Frequency Monthly soundproofing, or other detrimental Treatment shed is in good, clean General Inspection
Shed changes. Take corrective actions as condition.
needed.
Remove trash and debris from inside and
outside of compound enclosure.
Note:

(a) Frequency may be adjusted over the life of the system.

O&M Manual, Circle K 1461
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KJ | Kennedy Jenks

Table 4: Summary of MPE System Routine Operations and Maintenance Visits

General 5perat|ons By Phase Number of Visits
Elapsed Time
Duration At Completion Semi-
Phase (Months) (Years) Event One Time Weekly Bi-WeekIy"” Monthly Annually Annually Total
Phase 1 ) 05 Removal of Catalytic Oxidizer, Switch to vapor 1 ) ) ) ) ) 1
GAC vessels
Catalytic Oxidizer - Inspection, Temperature
Phase 1 6 0.5 Check, Removal of Accumulated Debris ) 24 ) ) ) ) 24
Phase 2 6 15 Surfactant Addition and Mixing - - 12 - - - 12
Phase 3 48 5.5 Amendment/Nutrient Addition and Mixing - - 96 - - - 96
Al 66 55 Liquid and Vapor GAC Vessel & Media ) ) ) 34 ) ) 34
Changeout
All 66 5.5 Bag Filter Replacement - - - - 11 - 1
Liquid Ring Pump - Inspect Inlet Filter, Clean
Al 66 55 Strainers, Every 500 hours ] ] ] ] ] ] 100
TOTAL 1 24 108 34 1 0 278
Semi-
Regular Inspections and Maintenance by Phase One Time Weekly Bi-WeekIy(b) Monthly Annually Annually Total
Phase 1 12 1 Regular Inspections and Minor Repairs - - - 12 2 1 15
Phase 2 6 15 Regular Inspections and Minor Repairs - - - 6 1 - 7
Phase 3 48 5.5 Regular Inspections and Minor Repairs - - - 48 8 4 60
TOTAL 0 1] 0 66 1 5 82

Notes:
(a) Some events may be combined into one visit. These combinations are not reflected here for clarity.
(b) Bi-weekly indicates one visit every two weeks.
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Table 5: Troubleshooting Procedures

Problem Procedures

Check that E-STOP button is reset (pulled out).

Check the water level in the moisture separator tank and pump out accumulated water.
Check that all alarms have been cleared at the PLC.

Open dilution air to 100% and attempt to restart.

Check operating temperature.

Check overload setting on starter and fuses. Check for loose electrical connections.
Check oil level. Drain or add oil as needed. Clean oil strainer.

Check back pressure. If higher than 4 psig, replace oil separator element.

Liquid ring pump will not start.

Liquid ring pump shuts down.

Low pressure alarm shuts

down air compressor. Re-prime discharge pump.

Check fuses and power distribution to motor.
Reset overload.
Check main power.
Check PLC operating sequence to determine if a start requirement has not been met.
Change fuse.
Motor will not start - humming Check for loose wire or poor connection.
noise. Disassemble driven component, check clearances, clean internal components, and replace any damaged
parts.
Replace bearings and/or replace motor.
Overload trip immediately after Change fuse.
start-up. Search for wiring short and replace wire, if necessary.
Check operating capabilities of driven component.
Determine if motor is designed to operate at upper amperage limit.
Motor amps above allowable =~ Open component and clean scale buildup in driven component, if necessary.
value listed on nameplate. Check direction of rotation of driven component and correct, if necessary.
Adjust overloads for higher amps if the difference is small; otherwise change voltage to motor.
Check for water in air lines; drain lines, if needed.
Verify that transmitter and PLC ranges match.
Calibrate transmitter.
Transmitter sending 0-2 mA Check wiring against device specifications and wiring schematic. Check for loose connections.
signal to PLC input. Confirm if transmitter is damaged by swapping in a different transmitter.

Motor will not start - no noise.

Transmitter sending inaccurate
signal.
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Table 5: Troubleshooting Procedures

Problem Procedures

Transmitter sending signal over

20 mA. Replace transmitter.

Prime pump.
Check pump rotation direction and change direction, if needed.
Pump producing insufficient Replace pressure gauge, if faulty.
pressure. Check motor and impeller size and replace, if needed.
Check for flow restrictions in strainers and piping between pump and gauge.
Check power supply to pump if pump has no power.
Check gaskets and replace if damaged.
Check housing for cracks and replace if needed.
Check if mechanical seal has been overheated and replace if needed.
Check if fittings are leaking; tighten or apply thread sealant.
Reduce back-pressure.
Check pump size and replace pump, if necessary.
Pump flow rate too low. Check if pump impeller is worn and replace, if necessary.
Check if ball valve on discharge is restricted; adjust.
Check for flow restrictions in strainers and piping.
Manually rotate pump impeller and listen for clearance issues. Disassemble pump and repair clearance
problem.
Check impeller for lodged trash and replace, if necessary.
Check if motor shaft is bent or if motor bearing is failing. Replace motor.
Check float orientation. If float is in normally closed position, disassemble float stem and reinstall in correct

Pump is leaking.

Pump making excessive noise.

position.

Check float for dirt or film causing it to stick. Clean float and stem, then reinstall.
Level float staying open or Check wiring for cuts or loose connections that may be causing float wiring to sh ort.
closed and not activating Check if intrinsically safe barrier is shorted out internally.
switch. Check for loose input wiring in terminal strip. Tighten, if necessary.

Check level switch wiring against schematic drawing.

Check if site tube is clogged. Clean, if needed.

Replace float, if determined to be damaged or faulty.

Check for debris; disassemble and clean meter, if needed.

Check for pipe restrictions, clogging, or clogged strainers. Clean, if needed.

Flow meter not rotating.
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Table 5: Troubleshooting Procedures

Problem Procedures

Test for faulty meter switch by removing wiring and testing contacts on the meter to ensure they are opening
and closing. If they are not, replace meter head.

Check if input wiring is grounding out. Test input wiring by isolating input wires and checking if input is on.
Check if input to PLC is not working by simulating rotating meter by contacting input wires together and check
for a detected flow rate and change in totalized flow.

Flow meter rotating but pulse
input is not working.

Other equipment issues. See troubleshooting documentation provided by relevant equipment vendor.

Notes and Abbreviations:

psig = pounds per square inch, gauge
PLC = programmable logic controller
mA = milli-amperes
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Table 6: Monitoring Schedule

K

Kennedy Jenks

Parameter Type Media Location Frequency® Equipment Notes
Individual Wells (13) Dwyer 477AV-3 Digital, Dwyer
Quarterly Magnehelic vacuum gauge, or See O&M Manual.
Vacuum Field Air  SSD Wells (3) equal.
Vapor Pins (4)
Treatment System  Monthly None, use system gauges See O&M Manual Section 5.1.1 for exact
pressure gauges.
. Dwyer 477AV-3 Digital, Dwyer With measurement of vacuum at
Barometric . . . : o
Field Air  Ambient Monthly Magnehelic vacuum gauge, or individual wells and treatment system
Pressure .
equal. locations. See O&M Manual.
Injection flowrate during
Pressure Field Water Individual Wells (13) Monthly None, use system gauges Phase 2: Surfactant Reinjection and
Phase 3: Enhanced Bioremediation.
. . Dwyer 471B Thermo-Anemometer,
Individual Wells (13) Quarterly for first year of — r.q)'-) 434 Airflow Velocity meter,  See O&M Manual.
Airflow Field Air operation, then as needed or equal
SSD Wells (3) qual.
Air permit compliance, see O&M
Treatment System  Monthly None, use system flowmeter Manual. System flowmeter: FE/FIT 302.
Injection flowrate during
Individual Wells (13) Monthly None, use system flowmeters Phase 2: Surfactant Reinjection and
GrOL::rI\dwater Field Water Phase 3: Enhanced Bioremediation.
ow
Treatment System  Monthly None, use system flowmeters See O&M Manual Section 5.1.3 for exact
flow meters.
i Limit of 60 dBA Leq, City of Seattl
Noise Field Air Outside Treatment Quarterly Hand-held dBA noise level meter Iml © ) (b;sq ty of seattie
Shed noise ordinance
See O&M Manual Section 5.1.5. System
Treatment System  Monthly None, use system gauges guages: TIT-302, TIT-400
Temperature Field Air Dwyer 471B Thermo-Anemometer,
Ambient Monthly TSI TA430 Airflow Velocity meter, See O&M Manual.

or equal.
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Table 6: Monitoring Schedule

K

Kennedy Jenks

Parameter Type Media Location Frequency® Equipment Notes
i PID (MiniRAE 2000 or 3000 seri
Individual Wells (13) Quarterly for first year of (MiniF Or SO0 SEMES: See 0&M Manual.
operation, then as needed or equal)
Low-Detection PID (ppbRAE 3000
Vapor Pins (4) Quarterly or equal) and Four-Gas Meter (RKI Protection Monitoring - see SAP/QAPP
Eagle 2 or equal)®
TPH, BTEX Field Air Low-Detection PID (ppbRAE 3000
SSD Wells (3) Semiannually or equal) and Four-Gas Meter (RKI Protection Monitoring - see SAP/QAPP
Eagle 2 or equal)®
Before, between, Twice per V\(eek, as PID (MiniRAE 2000 or 3000 series, Air permit compliance, see Section 3.3.4
and after vapor GAC needed during system ©
: or equal) and 5.1.6 of the O&M manual
vessels operation
As needed samples collected if field
Individual Wells (13) At startup, then as needed Summa Canister TPH measurements are elevated
compared to startup concentrations
If field t of total TPH
SSD Wells (3) As needed Summa Canister ' m_easurem.en orto a(d) or
. combustible gas is elevated
TPH, BTEX Lab Air 8
. . If field measurement of total TPH or
Vapor Pins As needed Summa Canister . . @
combustible gas is elevated
Before, between, First month of each phase,
and after vapor GAC as needed during system Summa Canister System operation.
vessels operation
Between lead and . . .
BTEX, Selected L .
© e(fc): ° Lab  Water lag liquid GAC Weekly Glass sample jars Discharge permit compliance, see O&M
CVOCs manual
vessels
Discharge to
BTEX, Selected Sanitary Sewer . Three grab samples for FOG. Discharge
cvocs? FoG Lab  Water (after liquid GAC Monthly Glass sample jars permit compliance, see O&M manual
vessels)
Settleable solids ischarge fo
hydrogen sulfide, Grab, Water Samta!'y Sewer Only if operating criteria Imhoff cone: Portable field meter Discharge permit compliance, see O&M
o Meter (after liquid GAC are exceeded manual
explosivity vaceale)
Before, between,
GRO, BTEX Lab  Water and after liquid GAC Varies®, As needed Glass sample jars System operation.

O&M Manual, Circle K 1461
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Table 6: Monitoring Schedule

Parameter Type Media Location Frequency® Equipment Notes
ina(®) ;
Treatment System  Varies'®, As needed Portable field meter Discharge permit compliance. As
pH, Turbidity Field Water Discharge o Quarterly for first year of lr;r?]?tc;e;r;aer:izzggllected if effluent
Sanitary Sewer Phase 3, then Portable field meter '

(after liquid GAC semiannually; As needed
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Table 6: Monitoring Schedule

Parameter Type Media Location Frequency® Equipment Notes
. Discharge to Quarterly for first year of
Ngﬁ:ﬁ:go_ Lab  Water Sanitary Sewer Phase 3, then Glass sample jars Injection/extraction schedule'?

(after liquid GAC semiannually
Off-Property

Pump, tubing, and glass sample Off-property monitoring wells, see

Monitoring Wells (4) "\t StrtuP jars SAP/QAPP
Field Parameters _. Individual Wells at - Pump, tubing, and glass sample Performance monitoring wells, see
Field & () P, B g p 9 ,
and Laboratory " "1 % Water wellhead (5) At startup, then varies jars SAP/QAPP
Analyses(h) Individual Wells at See SAP/QAPP for Glass sample iars Subset of Performance monitoring wells,
Wellhead (8) frequency pie) see SAP/QAPP
Individual Wells at  Quarterly after system Pump, tubing, and glass sample Confirmation monitoring at select wells,
Wellhead (13) operation has ended jars see SAP/QAPP
Field Screening  _. . : . After system operation has PID (MiniRAE 2000 or 3000 series, Confirmation soil sampling, see
Parameters’) Field Soil  Soil Borings (8) ended or equal)® SAP/QAPP

GRO, BTEX, and After system operation has Soil boring and sample collection  Confirmation soil sampling, see

Lab Soil  Soil Borings (8)

percent moisture ended equipment SAP/QAPP
Time of Maintain records for two years. See
. Field System System Controls Monthly during operation ~ None needed PSCAA permit compliance requirements
Operation .
(Appendix B)
Notes:

(a) Frequency may be adjusted over the life of the system.

(b) If the result is greater than 60 dBA, notify Kennedy Jenks personnel, determine the source of excessive noise, and implement sound reducing measures.

(c) A portable four-gas meter will be used to measure concentrations of total VOCs, oxygen, carbon dioxide, and combustible gas [(reported as

percent lower explosive limit (%LEL)]. TPH will also be measured using a portable photoionization detector (PID) (e.g., MiniRAE 2000 or 3000 series, or equal) and/or
a low-detection PID (e.g. ppbRAE 3000, or equal).

(d) If field measurement of TPH concentration is above 425 ppb and/or if combustible gas is measured above 20% LEL, a soil gas sample for laboratory analysis will be collected.

(e) Monthly for 6 months, then quarterly for two years, then semiannual for the remainder of remedial system operation.

(f) GRO (gasoline range organics), BTEX (benzene, toluene, ethylbenzene, and total xylenes), Selected chlorinated VOCs (Selected VOCs: tetrachloroethylene,

trichloroethylene, cis-1,2-dichloroethylene, trans-1,2-dichloroethylene, vinyl chloride), and FOG (nonpolar fat, oil, and grease).

(g9) If nitrate result is greater than 5 milligrams per liter (mg/L) or orthophosphate result is greater than 10 mg/L, the Idle Well Group timing should be increased.

(h) Samples will be submitted for analysis of one or more of the following: GRO, BTEX, nitrate and total orthophosphate, monitored natural attenuation parameters. See SAP/QAPP.
Field parameters will be collected during groundwater purging prior to sample collection. Field parameters include: depth to groundwater, temperature, pH, specific conductivit, oxidation-reduction
potential, dissolved oxygen, and turbidity.

(i) At startup, then monthly for 6 months, then quarterly until one year into Phase 3, then semiannual.

(j) Field screening parameters include physical observation, sheen tests, and measurement of headspace vapor using a PID.
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King County Wastewater Discharge Authorization No. 4614-01
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o
King County

Wastewater Treatment Division
Industrial Waste Program

Department of Natural Resources and Parks

201 South Jackson Street, Mailstop KSC-NR-5513
Seattle, WA 98104-3855

206-477-5300
TTY Relay: 711

March 31, 2023

SENT VIA EMAIL ONLY
ELECTRONIC READ RECEIPT REQUESTED

Kuk-Jin Choung

Jay's Cleaners

2350 24th Ave E
Seattle, WA 98112
Jchoung860@msn.com

Issuance of new Wastewater Discharge Authorization No. 4614-01 to Jay’s Cleaners - Circle K
1461 Treatment System

Dear Kuk-Jin Choung:

The King County Industrial Waste (KCIW) Program is responsible for regulating industrial
wastewater in the region so that it is treated properly before being discharged to the sanitary
sewer system. KCIW partners with industries to ensure appropriate discharge limits are followed,
which, in turn, protects the County’s wastewater conveyance and treatment systems, workers,
and water quality.

To this end, KCIW has reviewed the application to discharge industrial wastewater to the sewer
system from the Jay’s Cleaners - Circle K 1461 Treatment System facility located at 2350 24th
Avenue E., Seattle, Washington, and has issued the enclosed Major Discharge Authorization.

This discharge authorization permits your facility to discharge limited amounts of industrial
wastewater into King County’s sewer system in accordance with the effluent limitations and
other requirements and conditions set forth in the document and the regulations outlined in King
County Code 28.84.060 (enclosed). As long as Jay’s Cleaners maintains compliance with
regulations and does not change the nature and volume of its discharge, KCIW will not require
application for an industrial wastewater discharge permit, a type of approval that would result in
additional requirements, oversight, and increased fees.

To increase the volume of discharge or change the type or quantities of substances discharged,
Jay’s Cleaners must contact KCIW at least 60 days before making these changes.


mailto:Jchoung860@msn.com
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Kuk-Jin Choung
March 31, 2023
Page 2

King County Code 28.84 authorizes a fee for each Major Discharge Authorization issued by the
King County Department of Natural Resources and Parks. The current fee for issuance of a new
Major Discharge Authorization is $3000. King County will send you an invoice for this amount.

For questions about this discharge authorization or wastewater discharge from the Jay’s Cleaners
- Circle K 1461 Treatment System facility, please call 206-477-5476 or email
Ryan.Salem@kingcounty.gov. Additional information is available on KCIW’s website at
www.kingcounty.gov/industrialwaste.

Thank you in advance for your efforts to maintain the integrity of King County’s wastewater
conveyance and treatment infrastructure, ensure worker safety, and protect water quality in the
central Puget Sound region.

Sincerely,

DocuSigned by:

4DE9136CC5F142A...

Ryan Salem
Compliance Investigator

Enclosures
cc: Angelique Hockett, Seattle Public Utilities, angelique.hockett@seattle.gov

Dale Myers, WA Department of Ecology, damy461@ecy.wa.gov
Ryan Hultgren, Kennedy Jenks, ryanhultgren@kennedyjenks.com
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King County

MAJOR DISCHARGE AUTHORIZATION
King County Industrial Waste Program
201 S. Jackson Street, Mailstop KSC-NR-5513
Seattle, WA 98104-3855
NUMBER 4614-01
for

Jay’s Cleaners - Circle K 1461 Treatment System

Facility address: 2350 24th Avenue E.
Seattle, Washington

Mailing address: 2350 24th Ave E
Seattle, WA 98112

Phone: 206-683-5917

Emergency (24-hour) phone: Not Found

Industry type: Groundwater Remediation - Petroleum

SIC code: 9511 EPA Id. No.: NA

Discharge to: West Point

*Note: This authorization is valid only for the specific discharges shown below:

Discharge process: Wastewater generated by Groundwater Remediation - Petroleum operation
Pretreatment process: Filtration and Carbon Adsorption

Effective date: April 7, 2023
Expiration date: April 6, 2028

DESCRIPTION OF SAMPLE SITES AND DISCHARGE VOLUMES

Sample Description Maximum Volume (gallons per day)
Site No. Industrial Total
IW1594A | Effluent from treatment system 4,500 4,500

Permission is hereby granted to discharge industrial wastewater from the above-identified
facility into the King County sewer system in accordance with the effluent limitations and
monitoring requirements set forth in this authorization.

If the industrial user wishes to continue to discharge after the expiration date, an application must
be filed for re-issuance of this discharge authorization at least 90 days prior to the expiration
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King County Major Discharge Authorization Number 4614-01
Effective Date: April 7, 2023

Expiration Date: April 6, 2028

Page: 2

date. For information concerning this King County Discharge Authorization, please call
Industrial Waste Compliance Investigator Ryan Salem at 206-477-5476.

24-HOUR EMERGENCY NOTIFICATION
West Point Treatment Plant: 206-263-3801
Washington State Department of Ecology: 206-594-0000
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I. SPECIAL CONDITIONS

King County Major Discharge Authorization Number 4614-01
Effective Date: April 7, 2023
Expiration Date: April 6, 2028

Page: 3

A. Discharge to the sanitary sewer shall not be until KCIW has conducted a preoperative

inspection of the pretreatment facilities and has sent written notification (email is
sufficient) to the permittee that discharges may begin.

B. Jay’s Cleaners shall collect weekly samples between the lead and lag granulated activated
carbon (GAC) vessels to check for breakthrough of BTEX compounds. If any BTEX
compounds in the breakthrough sampling exceed the wastewater screening levels listed
below in Special Condition C, the permittee shall cease discharge and change out the
media in the lead GAC vessel. Records of breakthrough sampling shall be maintained

onsite for a minimum of three years.

C. Organic Compound Screening Levels and Reporting Requirements

1. Discharges that exceed the following screening levels have the potential to cause
health hazards in the sewage collection system or indicate that treatment has not been
sufficient enough to remove hazardous waste characteristics.

Compound CAS Wastewater Screening
Number Level (mg/L)

Benzene 71-43-2 0.070
Ethylbenzene 100-41-4 1.7

Toluene 108-88-3 1.4

Total Xylenes 1330-20-7 | 2.2
Trichloroethylene 79-01-6 0.5
Cis-1,2-Dichloroethylene 156-59-2 1.0
Tetrachloroethylene 127-18-4 0.24
Trans-1,2-Dichloroethylene | 156-60-5 1.0

Vinyl Chloride 75-01-4 0.012

2. For each exceedance of the screening levels, the permittee shall:

a. Notify KCIW within 24 hours of learning of the exceedance

b. Collect a sample and submit new data to KCIW within 14 days of becoming
aware of the exceedance (or the next time discharge occurs if greater than 14

days)

c. Submit a written report within 14 days of learning of the exceedance (/4-Day

Report)

d. The report should explain the cause of the exceedance and corrective actions
taken to respond to the exceedance and ensure ongoing compliance
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3. Whenever KCIW’s monitoring or the permittee’s self-monitoring results exceed the
screening level for three out of four consecutive sampling events, the permittee shall
submit a plan indicating the steps that will be taken to ensure that organic compound
discharges do not exceed screening levels. The report:

a. Shall be submitted within 30 days of the third self-monitoring result that shows
organic compound discharges that exceed screening levels

b. Shall indicate the steps that will be taken to reduce organic chemical
concentrations so that they remain consistently below screening levels within 60
days

c. May be used by the permittee or KCIW to evaluate the adequacy of your
pretreatment system and other best management practices in order to identify
whether additional waste characterization needs to be performed; or additional
operational and structural upgrades are needed that will enable you to consistently
meet King County organic compound screening levels
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II. SELF-MONITORING REQUIREMENTS

A. The following self-monitoring requirements shall be met for this discharge authorization:

Sample Parameter Sample Type Frequency
Site No.
Daily Discharge Volume Meter Reading Daily
Nonpolar FOG 3 grabs monthly
Benzene grab monthly
Ethylbenzene grab monthly
Toluene grab monthly
IW1594A | Total Xylenes grab monthly
Total Monthly Flow continuous monthly
Trichloroethylene! grab monthly
Cis-1,2-Dichloroethylene grab monthly
Tetrachloroethylene grab monthly
Trans-1,2-Dichloroethylene grab monthly
Vinyl Chloride grab monthly
Settleable solids Grab (by Imhoff | Only if operating criteria
cone) are exceeded
IW1594A | Hydrogen sulfide Meter reading Only if operating criteria
are exceeded
Explosivity Meter reading Only if operating criteria
are exceeded

B. The settleable solids field test by Imhoff cone must be performed as follows:

1. Fill Imhoff cone to one-liter mark with well-mixed sample

2. Allow 45 minutes to settle

3. Gently stir sides of cone with a rod or by spinning; settle 15 minutes longer

4. Record volume of settleable matter in the cone as mL/L

C. The three nonpolar fats, oils, and grease (FOG) grab samples shall be of equal volume,
collected at least five minutes apart, and analyzed separately. When using U.S.
Environmental Protection Agency approved protocols specified in 40 CFR Part 136, the
individual grab samples may be composited (at the laboratory) prior to analysis. The
result of the composite sample or the average of the concentrations of the three grab
samples may be reported as total FOG unless the value is 100 mg/L or greater, in which
case the concentration of nonpolar FOG must be reported.

! Parameters in bold font should be sampled a minimum of three months. If a parameter is non-detectable in the
initial three samples the permittee may discontinue sampling unless otherwise directed by KCIW.
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D. If a violation of any discharge limits or operating criteria is detected in monitoring, you
shall notify KCIW immediately upon receipt of analytical data.

E. A self-monitoring report shall be filed with KCIW no later than the 15th day of the time
period following the sample collection (i.e., the 15th day of the following month for
monthly, weekly, daily samples; the 15th day of the following quarter for quarterly
samples). If no discharge takes place during any monitoring period, it shall be noted on
the report.

F. All self-monitoring data submitted to KCIW, which required a laboratory analysis, must
have been performed by a laboratory accredited by the Washington State Department of
Ecology for each parameter tested, using procedures approved by 40 CFR 136. This does
not apply to field measurements performed by the industrial user such as pH,
temperature, flow, atmospheric hydrogen sulfide, total dissolved sulfides, total settleable
solids by Imhoff cone, or process control information.

G. All sampling data collected by the permittee and analyzed using procedures approved by
40 CFR 136 or approved alternatives shall be submitted to KCIW whether required as
part of this authorization or done voluntarily by the permittee.

H. Self-monitoring reports shall be signed by an authorized representative of the industrial
user. The authorized representative of the industrial user is defined as:

1. The president, secretary, treasurer, or a vice-president of the corporation in charge of
a principal business function, or any other person who performs similar policy or
decision-making functions for the corporation

2. The manager of one or more manufacturing, production, or operating facilities, but
only if the manager:

a. Is authorized to make management decisions that govern the operation of the
regulated facility including having the explicit or implicit duty of making major
capital investment recommendations, and initiate and direct other comprehensive
measures to assure long-term environmental compliance with environmental laws
and regulations

b. Can ensure that the necessary systems are established, or actions taken to gather
complete and accurate information for control mechanism requirements and
knowledgeable of King County reporting requirements

c. Has been assigned or delegated the authority to sign documents, in accordance
with corporate procedures

3. A general partner or proprietor if the industrial user is a partnership or proprietorship,
respectively
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4. A director or highest official appointed or designated to oversee the operation and
performance of the industry if the industrial user is a government agency

5. The individuals described in one through four above may designate an authorized
representative if:

a. The authorization is submitted to King County in writing.
b. The authorization specifies the individual or position responsible for the overall

operation of the facility from which the discharge originates or having overall
responsibility for environmental matters for the company or agency.
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III. GENERAL DISCHARGE LIMITATIONS

A. Operating Criteria

There shall be no odor of solvent, gasoline, or hydrogen sulfide (rotten egg odor), oil sheen,
unusual color, or visible turbidity. The discharge must remain translucent. If any discharge
limits are exceeded, you must stop discharging and notify KCIW at 206-477-5300.

B. Corrosive Substances

Limits

Instantaneous minimum: pH 5.0 (standard units [s.u.])
Daily minimum: pH 5.5(s.u.)

Maximum: pH 12.0 (s.u.)

The instantaneous minimum pH limit is violated whenever any single grab sample or any
instantaneous recording is less than pH 5.0.

The daily minimum pH limit is violated whenever any continuous recording of 15 minutes
or longer remains below pH 5.5 or when each pH value of four consecutive grab samples
collected at 15-minute intervals or longer within a 24-hour period remains below pH 5.5.

Discharges of caustic solutions greater than pH 12.0 are prohibited unless King County
provides prior written authorization. For these situations, the authorized caustic solution
discharges above pH 12.0 must be less than pH 12.5 and must not contain an equivalent
weight of sodium hydroxide (NaOH) that exceeds a daily loading rate of 21 pounds/day.
The authorized discharge of caustic solutions greater than pH 12.0 shall be subject to
special conditions to protect worker safety and the POTW.

C. Fats, Oils, and Grease (FOQG)

FOG Accumulations and Obstructions

Discharges of FOG shall not result in significant accumulations which, either alone or in
combination with other wastes, are capable of obstructing flow or interfering with the
operations or performance of the POTW.

Nonpolar FOG (mineral/petroleum origin)
Nonpolar FOG limit: 100 mg/L

The limit for nonpolar FOG is violated when either:

e The arithmetic mean of the concentration from the individual analyses of three grab
samples, taken no more frequently than five-minute intervals, exceeds the limitation, or

e The concentration of a single composite sample of three grab samples, taken no
more frequently than five-minute intervals, exceeds the limitation.
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Industrial users that violate the nonpolar FOG limit may be required to complete, for
King County review and approval, a FOG control plan.

Polar FOG (Animal and Vegetable Origin)

Industrial users that have the potential to discharge polar FOG shall minimize free-
floating polar FOG. Industrial users must minimize the use of emulsifying agents, such as
cleaners or detergents, to only the quantity needed to maintain industrial activities at their
facility and to not impact the POTW.

Industrial users may not add emulsifying agents prior to or within FOG-removal devices,
exclusively for the purposes of emulsifying free-floating FOG.

Industrial users that discharge free-floating polar FOG will be required to complete, for
King County review and approval, a FOG control plan.

King County has the authority to include aqueous concentration-based discharge limits
for polar FOG or total FOG (i.e., the sum of polar and nonpolar FOG) in permits and
discharge authorizations issued to industrial users that primarily discharge FOG of animal
or vegetable origin. The concentration-based limits shall be based on what can be
achieved through implementation of a treatment technology that the Wastewater
Treatment Division Director determines represents all known, available, and reasonable
methods of prevention, control, and treatment.

D. Flammable or Explosive Materials

No person shall discharge any pollutant, as defined in 40 CFR 403.5, that creates a fire or
explosion hazard in any sewer or treatment works, including, but not limited to, waste

streams with a closed cup flashpoint of less than 140° Fahrenheit or 60° Centigrade using
the test methods specified in 40 CFR 261.21.

At no time shall two successive readings on an explosion hazard meter, at the point of
discharge into the system (or at any point in the system), be more than 5 percent nor any
single reading be more than 10 percent of the lower explosive limit (LEL) of the meter.

Pollutants subject to this prohibition include, but are not limited to, gasoline, kerosene,
naphtha, benzene, toluene, xylene, ethers, alcohols, ketones, aldehydes, peroxides,
chlorates, perchlorates, bromates, carbides, hydrides, and sulfides, and any other substances
that King County, the fire department, Washington state, or the U.S. Environmental
Protection Agency has notified the user are a fire hazard or a hazard to the system.

E. Heavy Metals/Cyanide

The industrial user shall not discharge wastes, which exceed the following limitations:
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Heavy Metals Daily Maximum
& Cyanide ppm (mg/L)’
Arsenic 4.0
Cadmium 0.6
Chromium 5.0
Copper 8.0
Lead 4.0
Mercury 0.2
Nickel 5.0
Silver 3.0
Zinc 10.0
Cyanide 3.0

" The daily maximum is violated whenever any sample exceeds the limitation.

F. High Temperature

The industrial user shall not discharge material with a temperature in excess of 65° C or
150° F.

G. Hydrogen Sulfide

The following are atmospheric hydrogen sulfide limits as measured at a monitoring
location designated by King County:

e Short-Term Limit: 15.0 parts per million volume (ppmv) as a 15-minute average
e 8-Hour Limit: 10.0 ppmv as an 8-hour average

e Weekly Limit: 3.0 ppmv as a 7-day average

More stringent weekly atmospheric hydrogen sulfide limits may be developed and

imposed on a case-by-case basis depending on nuisance conditions or risks to workers
and sewer infrastructure.

Aqueous soluble sulfide limits may be established on a case-by-case basis depending on
the volume of discharge and conditions in the receiving sewer, including oxygen

content, pH, and existing sulfide concentrations.

H. Organic Compounds

No person shall discharge any organic pollutants that result in the presence of toxic
gases, vapors, or fumes within a public or private sewer or treatment works in a
quantity that may cause acute worker health and safety problems. Organic pollutants
subject to this restriction include, but are not limited to, the following:

e Any organic compound listed in the “Total Toxic Organics (TTO)” definition
provided in 40 CFR Section 433.11(e) and 40 CFR Section 413.02(1)
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e Acetone, 2-butanone (MEK), 4-methyl-2-pentanone (MIBK), xylenes

Industrial users are required to implement source control strategies and best management
practices to minimize the concentration of any of the aforementioned organic pollutants.

1. Settleable Solids

Settleable solids concentrations: 7.0 ml/L
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IV. GENERAL CONDITIONS

A.

All requirements of King County Code pertaining to the discharge of wastes into the
municipal sewer system are hereby made a condition of this discharge authorization.

All pretreatment systems used to bring the permittee’s discharge into compliance with
King County’s discharge limitations and all compliance monitoring equipment shall be
maintained continuously in satisfactory and effective operations by the permittee at the
permittee’s expense and shall be subject to periodic inspections by authorized KCIW
personnel. These systems shall be attended at all times during discharge to the King
County sewerage system. In the event that such equipment fails, the permittee must
notify KCIW immediately and take spill prevention precautions.

The industrial discharger shall implement measures to prevent accidental spills or
discharges of prohibited substances to the municipal sewer system. Such measures
include, but are not limited to, secondary containment of chemicals and wastes,
elimination of connections to the municipal sewer system, and spill response equipment.

Any facility changes, which will result in a change in the character or volume of the
pollutants discharged to the municipal sewer system, must be reported to your KCIW
representative. Any facility changes that will cause the violation of the effluent
limitations specified herein will not be allowed.

In the event the permittee is unable to comply with any of the conditions of this discharge
authorization because of breakdown of equipment or facilities, an accident caused by
human error, negligence, or any other cause, such as an act of nature the company shall:

1. Take immediate action to stop, contain, and clean up the unauthorized discharges and
correct the problem.

2. Immediately notify KCIW and, if after 5 p.m. weekdays and on weekends, call the
emergency King County treatment plant phone number on Page 1 so steps can be
taken to prevent damage to the sewer system.

3. For discharge violations, collect a sample and submit new data to KCIW within 14
days of becoming aware of the violation.

4. Submit a written report within 14 days of the event (/4-Day Report) describing the
breakdown, the actual quantity and quality of resulting waste discharged, corrective
action taken, and the steps taken to prevent recurrence.

Compliance with these requirements does not relieve the permittee from responsibility to
maintain continuous compliance with the conditions of this discharge authorization or the
resulting liability for failure to comply.
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G. The permittee shall, at all reasonable times, allow authorized representatives of KCIW to
enter that portion of the premises where an effluent source or disposal system is located or
in which any records are required to be kept under the terms and conditions of this
authorization.

H. Nothing in this discharge authorization shall be construed as excusing the permittee from
compliance with any applicable federal, state, or local statutes, ordinances, or regulations
including discharge into waters of the state. Any such discharge is subject to regulation
and enforcement action by the Washington State Department of Ecology.

I. This discharge authorization does not authorize discharge after its expiration date. If the
permittee wishes to continue to discharge after the expiration date, an application must be
filed for reissuance of this discharge authorization at least 90 days prior to the expiration
date. If the permittee submits its reapplication in the time specified herein, the permittee
shall be deemed to have an effective wastewater discharge authorization until KCIW
issues or denies the new wastewater discharge authorization. If the permittee fails to file
its reapplication in the time period specified herein, the permittee will be deemed to be
discharging without authorization.

DocuSigned by:

K")M SM 3/31/2023

Compliance Investigator: Date:

4DES136CC5FH42A -

Ryan Salem
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PSCAA Operation and Monitoring Requirements



Puget Sound Clean Air Agency — Soil Remediation Operation and Monitoring Requirements —

Catalvtic Oxidizers

L

The operator shall vent all vapors from the multi-phase extraction (MPE) system to a catalytic
oxidizer prior to discharge to the atmosphere. The MPE system shall not be used to process
halogenated compounds or Resources Conservation Recovery Act (RCRA) hazardous waste.

The control efficiency of the MPE system abatement device shall meet the following requirements, as
applicable:

a. >97% if inlet TPH > 200 ppmv, measured as hexane or its equivalent; or

b. >90% if inlet TPH < 200 ppmv, measured as hexane or its equivalent; or

c. <10 ppmv at the outlet of the control device, measured as hexane or its equivalent.

The operator shall meet the following operating requirements:

a. The maximum influent flow rate to the abatement system shall not exceed 300 cubic feet per
minute (cfm). The influent flow rate shall be based on meeting the effluent limits for
TPH/BTEX.

b. The operator shall only use electric power to operate the catalytic oxidizer.

c. The MPE system shall be operated with a minimum catalytic oxidizer temperature of at least
580 degrees Fahrenheit.

d. The MPE system shall be equipped with an alarm that shuts the system off when the actual
temperature readings fall below the minimum operating temperature in Condition No. 3.c.

The catalytic oxidizer shall be equipped with continuous temperature measuring and recording
instrumentation to demonstrate compliance with the minimum inlet temperature requirements of
Condition No. 3.c.

To demonstrate compliance with Condition No. 2 of this order, the owner or operator shall measure
the inlet and exhaust gas streams by use of a hand held instrument capable of detecting concentrations
at the levels expected, EPA Reference Method 8260B, EPA Method 8021, EPA Method TO-15, EPA
Method 8015, or other equivalent method approved by the agency at least once per month after initial
start-up as follows:

a. Analyze inlet gas stream to determine the flow rate and the concentration of TPH/BTEX

present.

b. Analyze exhaust gas to determine the flow rate, and the concentration of TPH/BTEX present.

c. Calculate the control efficiency based on the inlet and exhaust concentrations.
The MPE system shall not contain a valve or any other device which will either dilute or restrict the
flow of the soil gases unless the position of the device can be measured and controlled. If a device is
installed, its position must be measured and recorded any time a test sample is taken which will be
used to calculate either the mass flow rate of VOCs into the atmosphere or the destruction efficiency
of the control device.
If using a PID or FID, TPH shall be measured as hexane or its equivalent using the applicable
response factors.

The owner or operator may operate the soil vapor extraction system without any controls when inlet
sampling data from two or more consecutive months shows all of the following:

a. Pre-control TPH emission rate is equal to or less than 2.74 lbs/day.

b. Pre-control Benzene emission rate is equal to or less than 0.018 1bs/day.

The owner or operator shall maintain records of the following information:
a. Hours and time of operation of the extraction system and control devices.



b. The results of analysis or monitoring performed as required by condition 5.
c. The control efficiency calculation results.
d. A summary of the temperature readings data on a monthly basis.

The owner or operator shall report any non-compliance with any condition of this order to the Agency
no later than 30 days in which it is first discovered. The owner or operator shall detail the corrective
action taken and include the data showing the exceedance as well as the time of occurrence in the
submittal.

Records required to be maintained by this Order of Approval shall be kept for at least two years from
the date of generation and made available to Puget Sound Clean Air Agency personnel upon request.



Puget Sound Clean Air Agency — Soil Remediation Operation and Monitoring Requirements —

Activated Carbon System

1.

The operator shall vent all vapors from the multi-phase vapor extraction (MPE) system to a minimum
of two (2) granular activated carbon (GAC) canisters arranged in series prior to discharge to the
atmosphere. The MPE system shall not be used to process halogenated compounds or Resources
Conservation Recovery Act (RCRA) hazardous waste.

The control efficiency of the MPE system abatement device shall meet the following requirements, as
applicable:

a. >97% if inlet TPH > 200 ppmv, measured as hexane or its equivalent; or

b. >90% if inlet TPH < 200 ppmv, measured as hexane or its equivalent; or

c. <10 ppmv at the outlet of the control device, measured as hexane or its equivalent.

The operator shall ensure the maximum influent flow rate to the abatement system shall not exceed
300 cubic feet per minute (cfm). The influent flow rate shall be based on meeting the effluent limits
for TPH/BTEX.

To demonstrate compliance with Condition No. 2 of this order, the owner or operator shall measure
the inlet and exhaust gas streams by use of a hand held instrument capable of detecting concentrations
at the levels expected, EPA Reference Method 8260B, EPA Method 8021, EPA Method TO-15, EPA
Method 8015, or other equivalent method approved by the agency at least once per month after initial
start-up as follows:

a. Analyze inlet gas stream to determine the flow rate and the concentration of TPH/BTEX

present.

b. Analyze exhaust gas to determine the flow rate, and the concentration of TPH/BTEX present.

c. Calculate the control efficiency based on the inlet and exhaust gas analysis.
The MPE shall not contain a valve or any other device which will either dilute or restrict the flow of
the soil gases unless the position of the device can be measured and controlled. If a device is installed,
its position must be measured and recorded any time a test sample is taken which will be used to
calculate either the mass flow rate of VOCs into the atmosphere or the destruction efficiency of the
control device.
If using a PID or FID, TPH shall be measured as hexane or its equivalent using the applicable
response factors.

Breakthrough: During operation of the activated carbon vessels, the owner or operator shall
contemporaneously monitor the gas stream by use of a hand held instrument capable of detecting
concentrations at the levels expected to prevent breakthrough at least twice per week at the following
locations:

a. At the lead carbon vessel inlet;

b. At the inlet to the last carbon vessel in series (outlet of lead carbon vessel);

c. Outlet of the last carbon vessel prior to venting to the atmosphere.
The owner/operator of this source may propose for Agency approval, based on actual measurements
taken at the site during operation of the source, that the monitoring schedule be changed based on the
decline in organic emissions and/or the demonstrated breakthrough rate of the carbon vessels.
TPH shall be measured as hexane or its equivalent using the applicable response factors.

The operator shall immediately change out the first carbon bed with unspent carbon upon
breakthrough defined as the detection at its outlet of the higher of the following:

a. 10 % of the inlet stream concentration to the carbon vessel.

b. 10 ppmv (measured as hexane or its equivalent).



7.

10.

1.

Spent carbon removed from the MPE system shall be stored in closed containers prior to removal
from the site.

The owner or operator may operate the MPE system without any controls when all the sampling data
from two or more consecutive months shows the following:

a. Pre-control TPH emission rate is equal to or less than 2.74 Ibs/day.

b. Pre-control Benzene emission rate is equal to or less than 0.018 1bs/day.

The owner or operator shall maintain records of the following information:

Hours and time of operation.

The results of analysis or monitoring performed as required by condition 5.

The control efficiency calculation results.

When operating the activated carbon vessels, the date change out occurred and the number of
carbon vessel(s) changed.

aoow

The owner or operator shall report any non-compliance with any condition of this order to the Agency
no later than 30 days in which it is first discovered. The owner or operator shall detail the corrective
action taken and include the data showing the exceedance as well as the time of occurrence in the
submittal.

Records required to be maintained by this Order of Approval shall be kept for at least two years from
the date of generation and made available to Puget Sound Clean Air Agency personnel upon request.
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Health and Safety Plan (HASP) Summary

Project Name Circle K 1461 Environmental Design & Project No. 2196008*00

Cleanup
Prepared by Ella Gyerko Date 6 February 2024
Project Ryan Hultgren Federal Way
Manager Office

Field Services Description

Field Services Date(s) 2024
Site Name Former Circle K
Location 2350 24t Avenue East, Seattle, WA

Client Site Contact Client Site
Dale Myers Telephone 425-649-4426

Type of Investigation:

Sampling Investigation: Site Remediation:
[] Hand Auger X] Excavation
X Drilling X] Treatment System Installation/O&M
X] Trenching [ ] Underground Storage Tank (UST) Removal
[ ] Well Installation
[] Soil Sampling
[] Groundwater Sampling
[ ] Other:
X] site Walk-through [ ] Other:
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Section 1: Introduction

This Site-Specific Health and Safety Plan (SSHSP), also referred to as a Health and Safety Plan
(HASP), developed in accordance with Occupational Safety and Health Administration (OSHA)
standards for hazardous waste operations (29 CFR 1910.120) and Washington Department of
Safety and Health (DOSH) Standards [Washington Administrative Code (WAC)] Chapter 296-
843 establishes general health and safety protocols for Kennedy Jenks personnel at the
Washington State Department of Ecology’s Former Circle K site located at 2350 24" Avenue
East in Seattle, Washington. As needed, addenda containing activity-specific health and safety
protocols will be prepared and attached to this HASP prior to the initiation of each additional
field activity. The HASP and activity-specific addenda, as a minimum, contain the following
information:

e Names of key personnel and alternates responsible for site health and safety and
appointment of a Site Safety Officer (SSO).

e A job hazard analysis (JHA) for each site task and operation (see Appendix A).

e Personal protective equipment (PPE) to be used by employees for each site task and
operations being conducted.

e Medical surveillance requirements.

e Frequency and types of air monitoring, personal monitoring, and environmental sampling
techniques and instrumentation to be used. Methods of maintenance and calibration of
monitoring and sampling equipment to be used.

e Site control measures.
e Decontamination procedures.

e An Emergency Response Plan and Procedures that addresses effective site response to
emergencies.

e Procedures to report injuries or iliness, incident/property damage, or near miss incidents.

For informational purposes only, this plan may be provided to subcontractors of Kennedy Jenks
involved in activities at the site, interested regulatory agencies, or others. However, entities and
personnel other than Kennedy Jenks shall be solely responsible for their own health and safety
and shall independently assess onsite conditions and develop their own health and safety
protocols to meet the minimum health and safety requirements.

Kennedy Jenks has developed a Health & Safety Operations Manual_(Kennedy Jenks,
Corporate Health and Safety Program, July 2023). Kennedy Jenks’ Health & Safety Program,
upon which the manual is based, complies with current health and safety regulations, including
OSHA 29 CFR 1910.120 and Hazardous Waste Operations and Emergency Response. Many
of the protocols of the corporate program are conducted on a routine basis (general training,
respirator fit testing, general medical record keeping, etc.) and are not repeated herein. The
Health and Safety Operations Manual is available to Kennedy Jenks employees upon request

Site-Specific Health and Safety Plan
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during normal business hours. Questions regarding the program should be referred to the
Kennedy Jenks Health & Safety Manager (H&S Manager) John Jindra.

A copy of this HASP, along with any addenda containing activity-specific health and safety
information, will be kept in a conspicuous location at all times while work is being conducted at

the site.
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Section 2: Key Health and Safety Personnel

Kennedy Jenks’ SSO will be designated by the Project Manager, as appropriate. The current
SSO for the project is Ella Gyerko. In the absence of the SSO during field activities, a member
of the field investigation team will be designated as Kennedy Jenks SSO. The SSO is
responsible for the following.

e Conducting daily tailgate safety briefings (TSBs) for Kennedy Jenks personnel at the
beginning of each workday and documenting that subcontractors are also conducting
TSBs. Kennedy Jenks staff may combine TSBs with the subcontractor in lieu of
conducting separate safety meetings. Combined TSBs meetings will be led by the
subcontractor and must include emphasis provided by the subcontractor relative to the
subcontractor’s work. Other participants, including Kennedy Jenks and any regulatory
personnel in attendance, should also discuss their respective health and safety issues
and oversight specific to their activities. The TSB Record is attached to this HASP as
Appendix B, and a copy of each day’s executed form for Kennedy Jenks’ TSB must be
obtained for the project files, signed by all Kennedy Jenks employees attending the TSB
meeting. Any subcontractors must provide the SSO with a daily copy of the
subcontractor’s own safety briefing form for the project file.

e Observing field activities for compliance with this HASP, applicable addenda, and
Kennedy Jenks Health and Safety Operations Manual.

e Maintaining onsite medical surveillance, if required, and emergency medical treatment
programs, and assisting in onsite emergencies.

e Modifying health and safety protocols or terminating field work when unsafe work
conditions exist.

e Assuring all project team members participating in field activities have read and signed
this HASP and have had the opportunity to ask safety-related questions regarding this
project.

e Familiarizing personnel with health and safety protocols.

e Observing field personnel wear appropriate PPE.

e Recording data from direct reading instruments on field logs (as appropriate) and
evaluating potential hazards.

e Monitoring decontamination procedures.

e Recording occurrence of any site injury, illness, incident, property damage or near miss
incident.

If unsafe conditions are encountered, if iliness or injury occurs, or if the level of protection needs
to be changed, the SSO will consult, in a timely manner, with the Project Manager, Ryan
Hultgren, or the H&S Manager, John Jindra.

Site-Specific Health and Safety Plan
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Section 3: Site Description and History

The Site is associated with a former gasoline service station property located at

2350 24" Avenue East in Seattle, Washington. In 1989, approximately 4,000 to 6,000 gallons of
gasoline from a leaking underground storage tank (UST) was released to the subsurface at the
Site. Based on available information, the related contaminant plume has extended off-property
beneath adjacent streets and residential properties.

The property is approximately 0.26 acre in size and is located in the Montlake neighborhood
southeast of the intersection between 24th Avenue East and East McGraw Street,
approximately 1,800 feet south of Lake Washington. The area surrounding this Site consists
mainly of residential houses and buildings, with some small commercial business located west
of the Site along the 24th Avenue East. The property consists of a one-story building and a
newer addition to it, which are presently being utilized as a retail dry cleaning store and a
convenience store, known as Jay’s Cleaners and Mont Market.

The property was operated as a gasoline station and convenience store from 1968 to 1981,
owned by Mr. George Renale. Prior to 1968, it is believed the property was residential. From
1981 to July 1990, the property was leased by Mr. Renale to Circle K Corporation, who also
operated the facility as a gasoline station and convenience store. In November 1990, Mr. Kuk
Jin Choung, the current owner, purchased the property from Mr. Renale and has operated it as
a retail dry cleaning retail store since then. In February 1992, Mr. Choung entered into a
Consent Decree with Ecology to begin investigation and remediation of contamination at the
Site.

Site-Specific Health and Safety Plan
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Section 4: Planned Site Activities

Type of Investigation:

Sampling Investigation: Site Remediation:
[ ] Hand Auger X] Excavation
X Drilling X] Treatment System Installation/O&M
X] Trenching [ ] UST Removal

[ ] Well Installation
[ ] Soil Sampling
[] Groundwater Sampling

[ ] Other:
X] Site Walk-through [ ] Other:
X] Onsite Inspection or Construction-Related
Services

[ ] Entry into a Confined Space or Excavation'

[ ] Work Along a Leading-Edge Requiring Fall Protection

[ ] Entry into an Excavation or Trench with a Depth of 5 feet or Greater (4 feet in Oregon and
Washington)

[] Field Investigation Requiring
[ ] a. Entry into (potentially) hazardous area
[] b. Interruption of vehicular traffic
[] c. Interruption of plant processes
[] d. Operation of pilot plant

Chemical Use?
[ ] Other - specify

! Completion of Kennedy Jenks Confined Space Pre-Entry Checklist and Entry Authorization is required or review of Client’s
Confined Space Procedures.

2 A Field Chemical Use Plan must be completed.

Potential Hazards:

X] Organics X Solvents [ ] Bases
[ ] Inorganics [ ] Pesticides [ ] Fire/Explosion
X] Metals [] Acids X] Other:
Personal Protective Equipment:
[] Level C
X Level D

The Site is currently operated as a retail mini-mart and dry cleaners with limited parking onsite.
Field investigation activities will include utility locate, oversight of subcontractors (e.g. surveying)
and resident engineering for a contractor hired by Ecology to install a remediation system. Work
will require coordination with the current property owner/operator to consider appropriate means
to protect facility operations and workers/customers. In addition, traffic control services are
needed for work in City of Seattle right-of-way areas.

Site-Specific Health and Safety Plan
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Section 5: Hazard Assessment

5.1 Potential Physical & Environmental Hazards
Every job must be scrutinized for potential hazards, which may cause an injury, illness, incident,
property damage, or a near miss incident. The preferred method of assessing a job for hazards
is to break down each job into smaller tasks. Each task may then be scrutinized by performing
a JHA.
Kennedy Jenks JHA form provides examples to assist employees in performing their own JHA.
The JHA process is intended to provide a brief, consistent means of identifying and addressing
hazards which may injure employees.
Potential hazards may include, but are not limited to, the following:

e Heavy equipment

e Excavations and Trench work

e Tripping and falling hazards

e Heat stress

e Cold exposure

e Underground/overhead utilities

e Motor vehicle hazards

e Biological exposure

e Equipment hazards

e Working over or near open water

e Chemical exposure

e Fire/explosion hazard.

5.1.1 Heavy Equipment

Field personnel should be cognizant of potential physical hazards associated with use of heavy
equipment and electrical equipment during field operations. Appropriate precautions include the
following:

e American National Standards Institute (ANSI)-approved hardhats, Class Il reflective
safety vests (when outside), safety glasses or goggles, and safety-toe boots will be
worn.

Site-Specific Health and Safety Plan
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e Loose clothing that may catch in moving parts will not be worn.

e Hearing protection will be worn if a preliminary noise survey or past experience indicates
maximum noise levels will exceed 85 decibels at any time during site operations or if
sound levels become uncomfortable or prevent conversation at normal levels.

e Maintain visual contact with the equipment operator at all times within or near the
equipment operating radius.

Prior to conducting drilling, a survey shall be conducted and discussed in the TSB to identify
overhead electrical hazards and potential ground hazards, such as hazardous agents in the soil
or underground utilities. Kennedy Jenks’ staff will stay at least 25 feet from active drilling rig
when possible. Coordinate collection of samples with equipment operator. Wear hearing
protection when equipment is operating.

5.1.2 Excavation and Trench Work

Field personnel should enter an excavation or trench only as a last resort. Any excavation or
trench exceeding 5 feet (4 feet in Washington and Oregon) in depth must be properly shored,
braced, or sloped, and a safety ladder must be provided for ready access or egress.

5.1.3 Tripping and Falling Hazards

Other potential physical hazards include falling and tripping on slippery, uneven, or unpaved
surfaces.

Extra care should be taken in the event of freezing ground, sleet, or snow. Modify walking
activities accordingly, paying close attention to exposed bare surfaces, such as stairs, platforms,
concrete walkways, truck beds, etc.

5.1.4 Heat Stress

Adverse climate conditions, primarily heat, are important considerations in planning and
conducting site operations. Maximum daytime temperature may exceed 75 degrees Fahrenheit
(°F) at the site, and heat stress is an associated concern. Provisions of Kennedy Jenks Heat
lliness Prevention Fact Sheet, Appendix C, will be applied to all projects when Kennedy Jenks
employees are subjected to sustained temperatures of 85 °F or greater.

Preventive measures include the following:

e Water and/or commercial electrolyte solutions will be available, and drinking these fluids
will be encouraged. When temperatures exceed 85 °F, sufficient water will be provided
to accommodate each employee with 1 quart of water per hour. Water will be kept cool
by means of a portable cooler with ice or similar means.

e Suitable acclimation periods will be provided for workers to gradually establish their
resistance to heat stress.

Personnel exhibiting symptoms of heat stress (nausea, cramps, dizziness, clammy skin) will be
removed from the work area, cooled, and provided with water, and the personnel will be

Site-Specific Health and Safety Plan
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observed (see Appendix C, Heat Stress Fact Sheet). Personnel exhibiting symptoms of heat
stroke (hot dry skin, mental confusion, unconsciousness) will be immediately cooled and taken
to the hospital. A map and written directions to the local medical facility are included as
Attachment 1.

5.1.5 Cold Exposure

Cold injury (e.g., frostbite and hypothermia) and impaired ability to work are dangers
encountered at low temperatures and high wind-chill factors. To guard against these conditions,
if cold weather is an important consideration at this site, field personnel should wear appropriate
clothing, have access to readily available warm shelter, take carefully scheduled work and rest
periods, and monitor physical conditions of other workers. See Appendix D, Cold Stress Fact
Sheet.

5.1.6 Underground/Overhead Utilities

The site may contain underground and aboveground utilities, including buried electrical, natural
gas, water, sewer and fuel lines, and aboveground utilities, such as high-voltage transmission
lines. These utilities present a potential hazard if they are struck or can arc if equipment is
located too close to them. Kennedy Jenks will use the following notification, documentation and
clearance procedures to clear all boring or excavation locations of utilities prior to subsurface
invasive activities. Subsurface invasive work includes excavations, borings, surface grading,
and hand augering soil samples when depths penetrate more than 6 inches below ground
surface (bgs). Work is not to proceed where there is doubt regarding the location of
underground utilities or obstructions. Invasive Activities — Utility Location Standard Operating
Procedures are included as Appendix E.

Notification Procedures: Notification is made through the One-Call Center (411) for all
subsurface invasive work located on public property. Kennedy Jenks or its designated
subcontractor will call for a universal underground notice at least 2 business days (48-Hours)
before drilling or subsurface invasive activities are to begin.

As applicable, document any conversations with local facility personnel who may know of
mapped or unmapped utilities on client property.

Document time of the notifications/calls, names of utilities to be contacted, and

obtain a ticket number for the call on Kennedy Jenks Utility Location and Acknowledgement
Form included as Appendix E. On private property not covered by the Utilities Underground
Location Center, Kennedy Jenks may be required to contact and receive utility clearance
approval from a combination of other public and private entities, as well as private landowners,
City officials, and State of Washington entities to obtain clearance approval who may have
underground utilities in the work area that includes the use of geophysical methods to verify
marked utilities and potentially identify unmarked or unmapped utilities. These methods include
electromagnetic conductive surveys, electromagnetic passive surveys, and electromagnetic
inductive surveys. Further discussions of each of these methods can be found at the following
federal highway administration weblink: https://www.thwa.dot.gov/utilities/utilityrelo/4.cfm

Documentation: All proposed subsurface excavations, boring, and well locations are to be
marked on the ground surface using white paint in accordance with American Public Works as
shown on the American Public Works Association (APWA) Uniform Color Code. A Kennedy

Site-Specific Health and Safety Plan
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Jenks Utility Location and Acknowledgement Form must be filled out for each proposed well,
boring, or excavation location. Obtain signatures on the Acknowledgement Form from each
private or public utility owner to document clearance on each form, as required. All
correspondence (emails or voice) with the public or private locator and client representative
should be documented on the Communication Log.

At all locations where drilling, probing, or well installation will be performed, an air knife or
similar form of suction potholing will be performed to assess possible underground utilities in the
upper 6 to 8 feet of soils (depending on local conditions and expected depth of utilities).
Potholing is required at all drilling locations, except in remote areas where the likelihood of
encountering underground utilities is very low and only as approved by a Risk Manager,
Operations Manager or Officer of the company familiar with underground utilities. (Note: Use of
an air knife will be appropriate for most invasive drilling and probing work but may not be
appropriate for certain activities like very shallow borings (less than 1-foot deep), certain hand-
auger borings, remedial injections using probe equipment, and test pitting.) Case--by--case
exceptions for activities may be provided.

Should an underground line or pipe or other obstruction be encountered unexpectedly or
disturbed (broken, damaged, or undermined) immediately discontinue invasive activities and
contact the Project Manager. If the Project Manager cannot be reached, contact an officer of
Kennedy Jenks. Secure the area to prevent further disturbance/damage.

When clearing the site for utilities, ALWAYS REMEMBER TO LOOK UP for overhead
utilities. Kennedy Jenks will direct its subcontractors to limit the proximity of equipment to
overhead power transmission lines according to the following schedule:

Power Line Distance from Power Line
50 kilovolts (kV) or below 10 feet
50 KV - 200 kV 15 feet
200 KV — 350 kV 20 feet
350 KV - 500 kV 25 feet
500 kV — 750 kV 35 feet
750 kV — 1,000 kV 45 feet

If the voltage of a power line is unknown, assume it is 1,000 kV

5.1.7 General Motor Vehicle Hazards
When working at the site, personnel should be aware of the following situations or activities:

e Vehicle, truck, and equipment traffic on residential streets and nearby service roads.
Use barricades, signage, and/or a traffic control plan, where appropriate. Kennedy
Jenks personnel are NOT trained in and are NOT authorized to set up traffic control or
work as a highway flagger.

e When driving personnel should be aware of the potential of falling asleep at the wheel
and take rest stops and breaks, at regular intervals or as needed. Do not drive to and
from the site if weather conditions make road travel unsafe.

Site-Specific Health and Safety Plan
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e When driving or walking, personnel should be aware of backing up hazards. Recognize
that not all vehicles have warning beeping sounds or review cameras to see people and
objects as they are moving in reverse. As the driver, visually confirm the area behind the
vehicle is clear of any obstacles before backing up.

5.1.71 Work Zone Hazards
A work zone is an area of roadway with construction, maintenance, or utility work activities. A

work zone is typically marked by signs, channelizing devices, barriers, pavement markings,
and/or work vehicles. It extends from the first warning sign or rotating/strobe lights on a vehicle
to the “End of Road Work” sign or the last temporary traffic control device.

m Do not speed in work zones; obey the posted speed limits.

m Stay alert! Expect the unexpected.

m Watch for workers; drive with caution.

m Don't change lanes unnecessarily.

m Avoid using mobile phones while driving in work zones.

m Turn on headlights so that workers and other drivers can see you.

m Be especially alert at night while driving in work zones.

m Expect delays, especially during peak travel times.

m Allow ample space between you and the car in front of you.

m Anticipate lane shifts, and merge when directed to do so.

m Be patient!

5.1.7.2 Seasonal Change Hazards

m  Winter driving will bring slippery roads, visibility issues and cold.

Spring provides rain which can cause slippery roads.
m  Summer with high temps can cause vehicle problems and more traffic on roads.

m Fall brings wet leaves on the road which can make it slippery and require longer
stopping distances, similar to driving on light snow.

m During Daylight Savings Time, the position of the sun in the sky changes. Related
hazards to consider are shadows, darkness and glare.

Site-Specific Health and Safety Plan
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Winter Driving

m Drive slowly and carefully, especially on curves.
m Steer and brake with a light touch. Do not over-steer.

m  When slowing or stopping, be careful not to lock the wheels while braking. This could
cause skidding.

m  Apply even pressure on the brake pedal (ABS or non-ABS).

Distracted Driving

Distracted driving is any activity that could divert a person’s attention away from the primary
task of driving. All distractions endanger driver, passenger, and bystander safety.

There are three main types of distracted driving:

m Visual - taking your eyes off the road

m Manual - taking your hands off the wheel

m  Cognitive - taking your mind off of driving.

Using a cell phone while driving, whether it is hand-held or hands-free, delays a driver’s
reactions as much as having a blood alcohol concentration at the legal limit of .08

percent.

Driving while using a cell phone reduces the amount of brain activity associated with
driving by 37 percent.

Always stay focused and alert when driving.
Avoid touching and using cell phones.
m Alternatives:
¢ Turn off cell phone while driving.
¢ Pull off to the side of the road to make important calls.
¢ NOTE: Hands - free devices are safer than holding a phone, however, that
does not diminish the dialing distraction and inability to focus completely on
driving during a conversation.
¢ Bluetooth.
¢+ Voice-activated and speed dialing.

¢ Push-to-Talk devices (radio).

¢ Use voicemail until getting to safe destination.

Site-Specific Health and Safety Plan
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m Exceptions:
¢ Emergencies — calling law enforcement for assistance.
¢ Reporting road hazards to the authorities.
¢ Notifying the authorities of an erratic driver.
e Avoid eating and drinking while driving.
e Do your multi-tasking outside the car (text messaging, eating, making calls, etc.).

e Pull over if you need something from the floor, dashboard, glove compartment, or
another part of the car.

e Don’t engage in sightseeing while you drive. Stop your car in a safe place if you want to
look around.

e If you are drowsy, pull off the road.

e Adjust climate controls, radio, and other infotainment systems before you start driving, or
pull over to make adjustments, or ask a front-seat passenger to assist you.

m  When renting vehicles, adjust mirrors, seat and become familiar with controls (lights,
blinkers, windshield wipers) before you start driving

e Speak out if the driver in your car is distracted.

e Require passengers to keep their seat belts on at all times and ask for their cooperation
in helping you keep your attention on driving.

e Keep your eyes and mind on the task — driving. Do not drive when you are upset,
excited, or having other strong emotions or physical symptoms which could interfere with
your concentration.

5.1.8 Biological Hazards

Personnel should be aware of the potential presence of insects such as spiders and
wasp/hornets, or snakes in wellheads or other enclosures.

The site may have some vegetative areas that may contain poisonous plants or tress such as
sumac and/or poison ivy. Contact with such plants should be avoided. If contact is suspected,
wash the area immediately with soap and water.

Ticks may be prevalent at the site. To prevent exposure, staff should wear long sleeves, light
colors, and consider tucking pant legs into boot cuffs and/or duct taping pant legs to boots.
Regular “tick checks” should be conducted throughout the day. Field clothes should be
removed immediately after work is complete and washed.

Insect repellent with DEET could also be used to prevent exposure to biting insects such as
ticks and mosquitoes.

Site-Specific Health and Safety Plan
DOE, Former Circle K Site 2196008*00
© Kennedy/Jenks Consultants, Inc., 2023 Page 12

w:\offsvc\health-saftey\master hasp.site-specific.aug2015\001 master hasp template_2015.doc



KJ | Kennedy Jenks

Mosquitoes may pose a hazard because they are potentially infected with Eastern Equine
Encephalitis (EEE) which may be transmitted through their bite. Personnel should have
awareness of the severity of EEE warnings currently in the area. Field work should not be
conducted during times of day when mosquitoes are known to be most active (i.e., dawn and
dusk). Long-sleeve shirts, pants, gloves, and mosquito netting (over head and neck) should be
worn to prevent exposure.

5.1.9 Equipment Hazards
Working with hand and small power tools, personnel should be aware of the following:
e Utilize tools only for the purpose for which they were designed.
e Inspect all tools and equipment before they are used.
e Immediately remove from service any tool or piece of equipment that is damaged.
e Be aware of potential of a burning hazard should equipment get hot during use.

e Do not wear any jewelry (including finger rings) or loose-fitting clothes that may get
caught in equipment while conducting field activities.

e Use caution when lifting and carrying backpack containing bladder pump. The backpack
weighs approximately 25 pounds. If walking long distances between monitoring wells,
take intermittent rest breaks as needed to prevent fatigue.

5.1.10 Working Over Near Water

Employees working over or near water shall consider the following recommended safety
procedures:

e Employees must evaluate water conditions such as temperature or water current to
select proper PPE. Example: dry suit and/or fall protection equipment. In addition,
employees working within 4 feet of the water edge must wear properly sized U.S. Coast
Guard personal floatation device (PFD).

e Perform visual inspections of area noting potential overhead and other hazards that are
not in the normal field of vision.

e For work to be performed near water and more than 4 feet from the water’s edge, erect
sufficient barricades 4 feet away from the water’s edge using traffic cones, plastic
fencing, or caution tape to serve as a warning system when a worker unintentionally
approaches the water’s edge.

e For work to be performed above water and/or within 4 feet of the water’s edge, another
worker who can immediately summon emergency rescue must stand guard.

e Employees must know how to use rescue equipment such as “pole & life hook or ring
buoy.” (Ring buoys with at least 90 feet of line shall be provided and readily available for
emergency rescue operations.)
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e Proper footwear with adequate traction must be utilized when working or walking on wet
surfaces.

5.1.11 Winter Weather Hazard

There is a potential for snow and/or ice in the area of the proposed investigation. Personnel
should layer clothing to lessen impact of the cold stress on the body (see Cold Stress Fact
Sheet in Appendix D). Snow and ice can also cause roads and ground to be slick; therefore,
extra precaution should be taken while driving, and moving around the work site. If personnel
become too cold, they should take a break to warm up or add extra layers that do not impact
PPE. If personnel experience symptoms of cold stress, they should stop work, and seek
medical attention. See the Cold Stress Fact Sheet in Appendix D.

5.1.12 Other Safety Considerations

When working at the site, personnel should be aware of the following situations or activities:

e Vehicle, truck, and equipment traffic on residential streets and nearby service roads.
Use barricades, signage, and/or a traffic control plan, where appropriate. Kennedy
Jenks personnel are NOT trained in and are NOT authorized to set up traffic control or
work as a highway flagger.

e Working with hand and small power tools. Utilize tools only for the purpose for which
they were designed. Inspect all tools and equipment before they are used. Immediately
remove from service any tool or piece of equipment that is damaged. Be aware of the
potential of a burning hazard should equipment get hot during use.

e Do not wear any jewelry (including finger rings) or loose fitting clothes that may get
caught in equipment while conducting field activities.

e Personnel should be aware of the potential presence of black widow spiders,
wasp/hornets, or snakes in wellhead or other enclosures.

e When driving, personnel should be aware of the potential for wildlife to be on the road, or
run into the road. Driving after dark should be limited as much as possible.

e When driving, personnel should be aware of the potential of falling asleep at the wheel
and take rest stops and breaks, at regular intervals or as needed. Do not drive to and
from the site if weather conditions make road travel unsafe.

5.2 Potential Chemical Hazards

Gasoline-range organics (GRO), and benzene, toluene, ethylbenzene, and xylenes (BTEX)
have been detected in groundwater and soil samples collected at the site. Field personnel
could potentially be exposed to GRO and BTEX at the site by direct contact with soil or
groundwater, through inhalation of dusts containing organic chemicals or through inhalation of
organic chemical vapors. Field personnel will minimize potential chemical hazards by

1) avoiding direct contact with groundwater and soil, 2) performing air monitoring to determine
necessary level of personal protective equipment, and 3) avoiding generation of dust. Ingestion
of particulate matter containing chemicals is another general exposure route. However, for site
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personnel, the potential for this type of exposure is minimal. Safe work practices, including
restriction of eating, drinking, or smoking to certain times and places, will be enforced at the
work site.

5.2.1 Groundwater Samples

Chemicals detected in groundwater from the site and the highest detected concentrations are
listed in Table 1.

5.2.2 Soil Samples

COCs have been detected in subsurface soil samples collected at the site. The highest
reported concentrations are listed in Table 2.

Available Threshold Limit Values (TLV) or Permissible Exposure Limits (PEL) published for
potential chemicals that may be detected in soil and groundwater are listed in Table 3.

5.2.3 Chemical Use Plan and Safety Data Sheets (SDS)/Hazard
Communication

In addition to site-related chemicals, Kennedy Jenks field personnel may work with compressed
gasses, decontamination materials, and other materials that present potential health and safety
issues. Typical chemicals that may be brought to the site are listed below.

e Aerosol marking paint for utility locating
e Simple Green for equipment decontamination

Kennedy Jenks has a "cradle to grave" policy regarding the purchase, storage, use,
transportation, and disposal of chemicals used in the field. The Chemical Use Policy and
Procedures are attached as Appendix F to provide guidance on the proper protocols for
chemical use in the field. The Chemical Use Plan (see Appendix F) must be completed by
Kennedy Jenks field staff using the chemicals and approved by the H&S Manager.

Kennedy Jenks has a Hazard Communication Written Program located on SafetyZone.
Personnel conducting field activities must complete a review of the Hazard Communication
Written Program and site-related chemical hazards prior to starting field activities.

The Hazard Communication Written Program is part of Kennedy Jenks Health and Safety
Operations Manual.

Copies of the SDS for chemicals listed in Table 1 or listed in this section are provided in
Appendix G.
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Section 6: Community Hazard Analysis

Generally, insignificant particulate and vapor emissions are generated during routine soil and
groundwater sampling activities. During construction-related activities, particulate and vapor
emissions may increase above concentrations generated during routine soil and groundwater
sampling activities. Therefore, activity-specific health and safety addenda will be developed for
activities where elevated particulate and vapor emissions may develop. Onsite worker
exposure to chemicals at concentrations of concern is not expected. Potential exposures to the
surrounding community will likely be much less than potential onsite worker exposure and is,
therefore, also not expected to be of concern.

However, a potential for onsite worker exposure to chemicals exists during drilling and sampling
activities. If, based on the action levels provided in Section 7, it becomes necessary for site
personnel to don Level C PPE, Kennedy Jenks along with its subcontractors will establish three
work zones: Exclusion Zone, Contaminant Reduction Zone, and Support Zone as described in
Section 7.2. Exclusion and Contaminant Reduction Zones will control entrance and exit from
potential exposure areas. Continuous air monitoring will be performed during activities
performed within the Exclusion Zone to ensure that the appropriate level of PPE is selected and
within the Support Zone to ensure that support workers are not exposed to chemicals. Potential
exposures to the surrounding community are unlikely based on the size of the property. If air
monitoring indicates that there is the potential for the surrounding community to be exposed,
Kennedy Jenks will stop work and evaluate the need for alternative controls.

Use of barricades, caution tape, or signage to keep the general public away from working areas
should be used where and when appropriate. At a minimum, keep public and non-essential
personnel at least 50 feet away from an active drilling area. This can be accomplished using
barricades, cones, vehicles, and caution tape.
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7.1 PPE

Field personnel will wear equipment to protect against potential physical and chemical hazards,
which have been identified herein and those that become apparent in the field. Guidelines for
Contaminants Commonly Encountered at Kennedy Jenks Sites_provide guidance in assessing
potential hazards and selecting the appropriate protection. Level D protection will be required at
a minimum for field activities at the site. Level D personal protective equipment to be used may
include all items on the following list that are denoted by an asterisk (*).

The level of protection employed may be upgraded, as deemed necessary by the SSO. If
non-routine field activities are initiated, the level of protection will be specified in the

activity-specific health and safety addenda.

PPE and Monitoring Equipment

[X] Safety Glasses
[] Face Shield

Boots: [X] Safety-Toe [_] Work [_] Rubber [ ] Other
X Class Il High-Visibility Reflective Safety Vest

X] Hard Hat

X1 Earmuffs/Plugs (as needed)

X] Work Gloves [ | Neoprene [ ] Rubber [X Nitrile
] Suits: [] Cotton [] Tyvek [] Nylon [] Other

[1 Respirator: (Type/Cartridge: specify)

X] Emergency Eyewash bottle [_] Emergency
Shower

[ Spill Kit

X Fire Extinguisher

X First Aid Kit

[] Life Jackets [] Rescue Life Ring

[] Safety Belt/Harness/Tripod

[] Lights (type: )

X Cell Phone

7.2 Work Zones

[] Lockout Tags and Locks

[ ] Four Gas Monitor for Confined Space

Entry (calibration date: specify)

[] Ventilator/Fan

[] Volt/Ampere Meter

X PID (calibration date: daily)

1 OVA (calibration date: specify)

[ OVM (calibration date: specify)

[] Hydrogen Sulfide Meter (calibration date:
specify)

[] Draeger Detection Tubes

] Soil Sampling Kit

] pH Meter/Paper

[] Conductivity/Temperature Meter
[] Metal Detector

[] Air Sampling Equipment

[] Peristaltic Pump

[] Other: specify

Work zones, including designation of an Exclusion Zone, a Contamination Reduction Zone, and
a Support Zone, will be established for any field activity that requires Level C protection or
greater. Work zones will be clearly marked in the field. Work zones may vary depending on the
proposed field activity and will be established in the activity-specific health and safety addenda.
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7.3 Monitoring

7.3.1 Hazardous Substances

As appropriate, field personnel will perform air monitoring at least twice daily with a direct
reading organic vapor analyzer (OVA, OVM, or HNU) in the breathing zone at each work
location. All readings shall be recorded in field logs. All direct reading instruments shall be
calibrated according to the manufacturer's specifications. The following action levels will be
used.

e |f OVA readings for a particular work area consistently exceed 5 parts per million (ppm)
above background, then sampling will cease and personnel will withdraw from the work
area.

e |f concentrations persist above 5 ppm, then Level C protection will be required if work is
to continue.

e If OVA readings exceed 10 ppm in the breathing zone while workers are in Level C
protection, then work will cease, and the source of the emission will be determined and
eliminated before work continues.

e Periodic measurements of the area will be taken before re-entry to ensure lower
exposure limit (LEL) has been reduced to safe working levels.

7.3.2 Explosive Limits

If conditions encountered during drilling or sampling suggest potentially explosive conditions
may exist, the SSO will direct explosimeter monitoring be conducted. The following
explosimeter monitoring action levels will be used:

e If gas or vapor concentration is less than 10 percent of its LEL, continue investigation.

e If concentrations are between 10 and 25 percent of its LEL, continuously monitor site
and continue investigation with extreme caution.

e [f concentrations are greater than 25 percent of LEL, withdraw from area immediately.

7.3.3 Noise

Field personnel will initially monitor noise levels associated with equipment and machinery with
a direct reading portable noise level monitor unless based on experience, it is known that
hearing protection is not necessary. Readings will be taken within the normal worker hearing
zone. If maximum noise levels exceed 85 decibels at any time during site operations, hearing
protection will be worn.

The OSHA permissible noise exposure limit is 90 decibels as an average exposure over an
8-hour work period. If an employee's 8-hour time-weighted average noise exposure for any day
is in excess of 85 decibels, the employee must participate in a hearing conservation program.
For most field activities, it is unlikely the employee exposure in excess of 85 decibels for 8 hours
will occur. Although a written hearing conservation program is not required, Kennedy Jenks will
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provide field personnel with appropriate hearing protection (i.e., earmuffs or plugs) whenever
noise levels have the potential to exceed 85 decibels.

All contractors are responsible to ensure whether a hearing conservation program is warranted
per site conditions and are to ensure compliance with applicable OSHA regulations.

7.4 Site Control

Work zones will not be established for Level D activities. Individuals not directly involved in
ongoing work will be requested to stay at least 50 feet away from Level D activities. For work
inside a building, access will be controlled using building access control.

7.5 Decontamination

For activities requiring Level D protection and modified Level C protection without established
work zones, it is unlikely major decontamination will be necessary. At the conclusion of each

day or work period, disposable gloves and coveralls will be removed and disposed of in onsite
containers.

If full Level C protection is required, minimum decontamination procedures associated with
Level C protection will be followed and established within the Contamination Reduction Zone.
These procedures are presented in Table 4.

7.6 Training

Kennedy Jenks personnel participating in field activities will have completed the Hazardous
Waste Operations and Emergency Response 40-hour health and safety training course

(29 CFR 1910.120), or have equivalent training, and have undergone annual 8-hour refresher
training. Training requirements are discussed in Kennedy Jenks Health and Safety Operation
Manual. Prior to each work day, a TSB meeting will be held at the site to familiarize personnel
with health and safety issues, protective equipment, emergency information, and supplies and
to discuss special topics.

7.7 Medical Monitoring

Kennedy Jenks personnel participating in field activities will be included in a medical monitoring
program. The program includes a baseline physical examination, pulmonary function test, and
blood and urine tests. Periodic (annual) examinations will be provided to employees who are
exposed to hazardous substances or health hazards at or above the established PEL, above
the published exposure levels for these substances, without regard to the use of respirators, for
30 days or more a year. Annual examinations will also be provided to Kennedy Jenks
employees who wear a respirator for 30 days or more a year or as required by 1910.134.

Details of the medical program are included in the Kennedy Jenks Health and Safety Operations
Manual.
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7.8 Sanitation and lHlumination

The site may have drinking water, washing water, and restroom facilities available. If drinking
water is not available at the site, a sufficient amount of water will be provided to accommodate
each employee with 1 quart of water per hour. The water will be kept cool by means of a
portable cooler with ice or similar means.

No eating, drinking, smoking, or gum or tobacco chewing is allowed in restricted areas.

Activities will take place during daylight hours. Because natural illumination (approximately
50- to 200-foot candles) will be sufficient to meet the 5-foot candle requirement for general site
areas, no additional illumination will be required.

7.9 COVID-19 Procedures and Processes

The following information summarizes hazards, risks, and mitigation/minimization strategies for
COVID-19 exposure and transmission in anticipation of field activities. The procedures
established herein provide a framework, with the expectation that site personnel will work
together to optimize and refine these procedures to most effectively achieve the objective of
minimizing COVID-19 exposure and transmission risks and safely completing their field
assignments.

7.9.1 COVID-19 Background

Coronaviruses are a large family of viruses that may cause illness in humans or animals. In
humans, several coronaviruses are known to cause respiratory infections ranging from the
common cold to more severe diseases, such as Middle East Respiratory Syndrome (MERS)
and Severe Acute Respiratory Syndrome (SARS). The most recently discovered coronavirus
causes coronavirus disease COVID-19.

COVID-19 is thought to spread mainly from person-to-person between people who are in close
contact with one another, or through respiratory droplets produced when an infected person
coughs or sneezes. These droplets can land in the mouths or noses of people who are nearby
or possibly be inhaled into the lungs. It may be possible that a person can get COVID-19 by
touching a surface or object that has the virus on it and then touching their own mouth, nose, or
possibly their eyes, but this is not thought to be the main way the virus spreads.

7.9.2 Prevention

The best way to prevent iliness is to avoid being exposed to this virus. COVID-19 vaccines are
available and have been distributed to communities throughout the U.S. Centers for Disease
Control and Prevention (CDC) recommends everyday preventive actions to help prevent the
spread of respiratory diseases.

7.9.3 Site-Specific Procedures and Guidelines
The following presents guidelines to be followed by all personnel onsite in conjunction with

those already set in place. Other contractors/consultants working onsite should be provided this
document and commit to abiding by these procedures (or more stringent firm-specific
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procedures). These procedures supplement those established in each firm’s site-specific health
and safety plan.

7.9.3.1  Daily Activities

Kennedy Jenks activities at the site are considered a low exposure risk as per OSHA’'s COVID-
19 Regulations.

OSHA recommends the following for low exposure risk:

e Engineering Controls: No additional engineering controls recommended.

e Administrative Controls: Monitor COVID-19 public health communications.
¢ PPE: No additional PPE required.

e COVID-19 testing as necessary.

e Communication.

e Sanitation.

7.9.3.2 Daily Safety Tailgate Briefings

Field teams conduct daily job safety briefings at the beginning of every workday. These
meetings will be conducted onsite each morning or as conditions change. The meetings include
daily scope of work and hazards that are present onsite. Recognizing the everchanging stream
of information and decisions related to COVID-19, safety briefings will include an overview of
pertinent updates. At the end of each meeting (and anytime during the day), all personnel
present will have a chance to voice concerns. All personnel onsite have stop work authority,
and COVID-19 comfort concerns are a valid reason to stop work and revisit the procedures
outlined herein and/or make a go/no-go decision regarding additional field activities. Field
teams will record the meeting attendees in a field book in lieu of passing the tailgate sheet for
signatures.

7.9.4 Communication and Updates

While onsite, all personnel should practice safe prevention techniques as outlined in the
Introduction and follow the guidelines hereinto. COVID-19 will continue to be a concern across
the U.S. Kennedy Jenks will continue to provide pertinent communication with personnel onsite.

IF YOU FEEL ILL, CONTACT YOUR H&S REPRESENTATIVE - DO NOT COME TO THE
SITE.
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Section 8: Emergency Response Plan and Procedures

Workplace emergencies can happen on any jobsite and may have the potential for severe injury
to workers and even extreme property damages. Emergency Response Plans and Procedures
provide a basic understanding so workers will know what is expected and what to do in the
event of an emergency.
In most cases, the first reaction in any emergency is to call 911, but before any project starts, it
is critical to verify that the emergency 911 system is in effect in the area and to understand the
emergency resources and facilities that are available for the specific jobsite.
All employees must be aware of their role during any emergency situation. Pre-rescue planning,
communication, and effective coordination of rescue activities are critical in the event that a life-
threatening incident should occur. Does the employee have the appropriate equipment for
response and rescue? Every employee needs to know details of the emergency action plan,
including specialized safety training and required PPE.
Pre-planning for potential emergencies and potential emergency responses need to be
discussed in the Project Kickoff Meeting, each job safety briefing held before work begins and in
the development of specific job hazard analysis (JHA).
In the event of an emergency, field personnel must know what to do or be aware of:

e Basic first aid

e How to report any emergency

e The procedure for emergency evacuation, including the type of evacuation and exit route
assignments

¢ What does the alarm system look or sound like to alert workers of emergencies?

e How to account for all employees after evacuation

e Procedures for employees performing rescue or medical duties

¢ Name or job title of employees to contact.
Hazard recognition is an essential part of the Emergency Response Plan. Initiation of the
contingency plan relies on the employee's ability to recognize an emergency or potential for an
emergency. The following is a list of events that will immediately initiate emergency procedures:

e Fire and Explosion

e Tornadoes and Earthquakes

e Heavy Equipment Failures

e Hazardous Material Incidents

Site-Specific Health and Safety Plan
DOE, Former Circle K Site 2196008*00
© Kennedy/Jenks Consultants, Inc., 2023 Page 22

w:\offsvc\health-saftey\master hasp.site-specific.aug2015\001 master hasp template_2015.doc



KJ | Kennedy Jenks

e Struck-by/Caught-in Incidents

e Release of organic vapors or particulate above the action levels
e Personal injury

e Medical Emergencies

e Failure or expected failure of runon/runoff control measures

e Natural occurrences (i.e., lightning, tornado, high winds, etc.)

Spills.

8.1 Emergency Communications

Emergency communications will consist of two methods.

8.1.1 Verbal Communication

Verbal communication will be the primary method of emergency communication between onsite
personnel, distance permitting.

8.1.2 Telephones

Telephones are used for routine communication and to notify offsite agencies of incidents and
request assistance. Emergency telephone numbers are given in Section 9.

8.2 Emergency Protocol

When an event recognized as an emergency occurs, the alarm system will be used to notify
personnel. As soon as the alarm system is activated, the SSO will be notified.

The SSO will take into account the following information:
e Nature of emergency
e Wind direction
e Location of personnel
e Monitoring results
e Emergency equipment available
e Offsite population.

Based on this information, the SSO will direct appropriate emergency action and agency
notification. After the emergency has been controlled and the site is considered safe to
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re-enter, the SSO, in coordination with the Project Manager, will direct remedial action to restore
the site to full operating condition.

The SSO will investigate the nature and cause of the incident so work procedures can be
modified to minimize the likelihood of the incident's recurrence.

All incidents must be reported in a timely and appropriate manner to the Chief Risk Officer and
the H&S Manager. An incident is any unplanned event resulting in injury, damage, loss of
assets, adverse publicity, or which requires notification of a regulatory agency, regardless of
severity. All Kennedy Jenks personnel should report an incident to the SSO. The SSO will
report to the Project Manager, who is responsible for notifying the Chief Risk Officer and H&S
Manager.

Each incident will be investigated and a Root Cause Analysis Report will be generated and
forwarded to the Project Manager and the H&S Manager.

If work zones are established, the Exclusion Zone will have several emergency exits, which will
allow safe egress in multiple directions from any point onsite. The exit selection will be based
on the emergency location, type of emergency, and wind direction. Upon hearing the
evacuation signal or otherwise being notified of an evacuation, employees will immediately
travel to the assembly area located at the decontamination station.

Employees will follow a route that avoids locations downwind from the emergency. If
emergency exits are used, employees will proceed to the assembly area by the quickest route

possible. When the assembly area is reached, employees will immediately check in with the
SSO. The site will remain evacuated until the all clear signal has been given.

8.3 Emergency Supplies
The following is a list of emergency equipment available to take to the site:
e Portable emergency eye wash bottles.
e First aid supplies.
e Cooler for water and ice (when temperatures are predicted to be above 85°F).
e Shade cover to protect from sun exposure.

All personnel will have a thorough understanding of the HASP before starting work. It will be
reviewed periodically to keep it current with new or changing site conditions or information.

8.4 Injury Response

In the event of an employee injury in a contaminated area, consideration must be given before
moving the injured and contaminated employee to outside the restricted contamination area.
The nature of the injury, hazards posing an immediate danger, and other factors must all be
weighed before moving an injured employee who is wearing contaminated PPE. Initial
responders should follow directions from 9-1-1 personnel or the H&S Manager.
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Section 9: Reporting (Injury/lliness, Incident/Property
Damage, or Near Miss)

9.1 Injury/lliness Care and Notification Procedures

9.1.1 Emergency Services (9-1-1)

Call 9-1-1 for critical injuries or illnesses (i.e., head injuries, uncontrolled bleeding, difficulty
breathing, chest pain, or altered level of consciousness) or if an employee or his/her supervisor
has immediate concerns about an injury or iliness.

9.1.2 Injury/lliness Intervention

Kennedy Jenks has retained WorkCare, a team of occupational physicians, to provide our
employees with effective treatment of non-critical work-related injuries and illnesses. WorkCare
provides on the spot, 24/7 employee consultations at the time an on-the-job incident occurs, as
well as post-accident follow-up and consultation.

9.1.3 When to Call WorkCare

In the instance of a non-critical workplace injury or illness, an employee should call WorkCare at
(888) 449-7787 to receive instruction on how to contact one of its clinicians and contact their
immediate supervisor as soon as possible. Common non-critical workplace injuries/illnesses
include:

e Back sprains
e Slips, trips, falls
e Shoulder strains

e Contact with a harmful substance.

9.1.4 Employee Role

The injured employee, if able, must do the following:

e Report any non-critical injuries/iliness to WorkCare at (888) 449-7787 and, as soon as
possible, to their immediate supervisor. WorkCare will notify the Chief Risk Officer and
the H&S Manager of the injury or illness. The Chief Risk Officer, or designate, will notify
the Director of Operations of the injury or iliness.
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e |If WorkCare determines medical attention is required, transportation must be provided
for the injured employee. An injured employee must not transport himself/herself to a
facility for medical treatment. If a co-worker is not available to transport the injured
employee, an ambulance, a taxi, or other means of transportation must be provided,
unless the employee is working in a remote area and no other form of transportation is
available. WorkCare will send the employee to an approved local facility and inform the
treating physician the injury is work related.

9.1.5 Project Manager Role
The Project Manager must do the following:

e Make sure the injured employee contacts WorkCare and is provided transportation to
immediately obtain any required medical care from an approved doctor or hospital, if
required.

e Provide emergency ambulance service if needed for critical injuries or ilinesses, if
required.

e Notify the Chief Risk Officer and H&S Manager of the injury or iliness.
9.1.6 Injured Subcontractor or Other Non-Kennedy Jenks Employee

In the case of injuries or illness to non-employees, the appropriate staff member should ensure
they receive proper medical attention, and their supervisor and the Chief Risk Officer are
notified immediately. The Chief Risk Officer will notify appropriate Senior Leadership Team
members.

9.2 Injury/lliness, Incident/Property Damage, Near Miss, and
Motor Vehicle Incident Investigation

All work-related injury/iliness, incident/property damage, near miss, and motor vehicle incidents
will be investigated by Kennedy Jenks in a timely manner. Minor incidents and "near misses"
will also be investigated so the risk of serious occurrences can be reduced in the future. All
serious incidents and serious "near misses" will be investigated by the Chief Risk Officer or the
H&S Manager.

e Near Miss. Incidents where no property was damaged and no personal injury sustained,
but where, given a slight shift in time or position, damage and/or injury easily could have
occurred.

e Rule of Thumb. If you need to ask yourself if the incident was a near miss or not, you
have answered the question, and it is a near miss.

Forms

The Injury/lliness, Incident/Property Damage, Near Miss, and Motor Vehicle Incident Reporting
Forms are included as Appendix H.

Site-Specific Health and Safety Plan
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Section 10: Emergency/Team Contacts & Approvals

Emergency Telephone Numbers

Name Phone
Site Contact Dale Myers (DOE) 425-649-4426
WorkCare (Non-Critical Injuries) WorkCare 888-449-7787
Fire Department' 9-1-1
Hospital: UW Medical Center 206-598-3300
1959 NE Pacific Street, Suite 207
Seattle, WA
Directions to hospital?:
See attached map
Ambulance 9-1-1
Police 9-1-1
Kennedy Jenks:
Project Manager Ryan Hultgren 253-835-6432 (Office)
253-549-9725 (Cell)
Site Safety Officer (SSO) Ryan Hultgren 253-835-6432 (Office)
253-549-9725 (cell)
Health and Safety Manager John Jindra 253-835-6466 (Office)

253-254-1079 (Cell)

" The local fire department prefers the public use 911 to assure the proper assistance in case of accident or injury.
2 Attach written directions and map showing route to hospital.

Project Team Members Participating in Field Activities

Name Affiliation Responsibility Sii/natyrelDate
T
Cayla Whiteside KJ Field Engineer/SSO / 6/14/2024

Ella Gyerko KJ  Field Engineer/SSO I Fyorks 21612024
Mike Mclntosh KJ  Field GeologistssO  echaeld Mo utoak,  2/6/2024

Ryan Hultgren KJ Project Manager 2/6/2024

—= e >

Robert Ardissono  KJ Field Engineer/SSO @’(‘/M/V/r‘;/m; 6/14/2024

Site-Specific Health and Safety Plan
DOE, Former Circle K Site 2196008*00
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Approvals

Name Signature/Date

Project Manager Ryan Hultgren 2/6/2024
Health and Safety .
Manager John Jindra %@4/ % 2/6/24

CC: Project File
PM Portal

Site-Specific Health and Safety Plan
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Table 1: Chemicals Detected in Groundwater Monitoring Samples

Maximum Concentrations

Chemical (ug/L) Sample Location
a b historical: 464 MW-8© (2001)
TPH® (GRO)® recent: 109 MW-13© (2008)
Benzene historical: 54 MW-13 (1990)
recent: 7.26 MW-13 (2006)
Toluene historical: 28 MW-4©) (2001)
recent: 14.7 MW-13 (2006)
Ethylbenzene historical: 50 MW-13 (1990)
recent: 27.7 MW-8 (2006)
Total Xylenes historical: 17.1 MW-4 (2001)
recent: 15.5 MW-13 (2006)
MTBE 15.5 ug/L MW-15 (2003)

Note:

(a) Total petroleum hydrocarbon

(b) Gasoline-range organics

(c) Non-aqueous phase liquid (NAPL) has been present historically in wells MW-4, -8, -9, and -13.
mg/L = milligrams per liter

ug/L = micrograms per liter

Site-Specific Health and Safety Plan
DOE, Former Circle K Site 2196008*00
© Kennedy/Jenks Consultants, Inc., 2023 Page 1
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Table 2: Chemicals Detected in Soil Samples
Maximum Concentrations
Chemical (mg/kg) Sample Location
TPH® (GRO)® NW-1 (north side of former
1700 UST excavation area) at
13 feet bgs® (1990)
NW-1 (north side of former
Benzene 31 UST excavation area) at
13 feet bgs (1990)
NW-1 (north side of former
Toluene 55 UST excavation area) at
13 feet bgs (1990)
NW-1 (north side of former
Ethylbenzene 140 UST excavation area) at
13 feet bgs (1990)
NW-1 (north side of former
Total Xylenes 300 UST excavation area) at

13 feet bgs (1990)

Note:

(a) Total petroleum hydrocarbon
(b) Gasoline-range organics

(c) Below ground surface

mg/kg = milligrams per kilogram

Site-Specific Health and Safety Plan
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Table 3: Chemical Allowable Exposure Values and Exposure Symptoms

Chemical TLV TWA®@ STEL®) PEL® Acute Exposure Symptoms(© Target Organs(®

Benzene 0.5 ppm®) 5 ppm 1 ppm Irritant to eyes, nose respiratory system Skin@, liver, kidneys, respiratory system,
nausea cardiovascular system, central nervous system

(CNS)
Ethylbenzene 100 ppm 125 ppm 100 ppm Irritant to eyes, mucous membranes, Skin, liver, kidneys, respiratory system,

dermatitis, narcosis coma cardiovascular system, CNS

Toluene 50 ppm 300 ppm 100 ppm Fatigue, weakness, confusion, euphoria, CNS, liver, kidneys, skin

ceiling dizziness, headache, dilated pupils
Xylene 100 ppm 150 ppm 100 ppm Dizziness, excitement, vomiting CNS, eyes, Gl tract, blood, liver, kidneys, skin
Methanol 100 ppm 250 ppm 200 ppm IDLH® Eye, skin, and mucus irritant, dizziness, Optic nerve, liver, and other organ damage
(preservative) 6,000 ppm  nausea
Lead 0.05 mg/m3@) — 0.05 mg/m3  Weakness, lassitude, insomnia, facial pallor, Eyes, Gl tract, CNS, kidneys, blood, gingival
IDLH 100 mg/m® abdominal pain, anemia, tremor, eye irritation, tissue

liver and kidney disease

Gasoline None - None Irritant to eyes, skin, mucous membranes, Eyes, skin, respiratory system, CNS, liver kidneys

Developed Developed dermatitis, lassitude, blurred vision, dizziness,
slurred speech, confusion, convulsions
Ethylene dichloride 1 ppm 2 ppm 50 ppm TWA Irritant to eyes, corneal opacity, CNS Eyes, skin kidneys, liver, CNS, cardiovascular
(1,2-DCE; EDC) (Ca TWAL) (ST REL©) depression, nausea, vomiting, dermatitis. system.
Ethylene dibromide 0.045 ppm - 20 ppm TWA Irritant to eyes, skin, respiratory system, Eyes, skin, respiratory system, liver, kidneys,
(1,2-DBE; EDB) (Ca TWAL) dermatitis with vesiculation.. reproductive system.

Notes:

(@) TLV TWA = threshold limit value — 8-hour time-weighted average.

American Conference of Governmental Industrial Hygienists (ACGIH). TLV and Biological Exposure Indices for 1997.
TLV TWA reported in ppm represents parts of vapor per million parts of air by volume at 25 degrees Celsius (°C) and 760 torr.
TLV - TWA reported in milligrams per cubic meter (mg/m?3) represents milligrams of substance per cubic meter of air.

(b) STEL = short-term exposure limit.

PEL = Federal Occupational Safety and Health Administration (OSHA) (29 CFR 1910 Subpart Z) Permissible Exposure Level based on 8-hour time weighted

average.

(c) Source: U.S. Department of Health and Human Services. National Institute for Occupational Safety and Health (NIOSH) Pocket Guide to Chemical Hazards.
June 1994. Sittig, Marshall. 1985. Handbook of Toxic and Hazardous Chemicals and Carcinogens. Park Ridge, New Jersey. Noyes Publications.

(d) Skin notation indicates route of exposure through cutaneous absorption.

(e) ppm = parts per million.

(f) IDLH = immediately dangerous to life and health.

Site-Specific Health and Safety Plan
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Table 4: Action Measures for Level C Decontamination

Station Description

1 Equipment Drop

Deposit equipment used onsite (tools, sampling devices and containers, monitoring instruments, radios, clipboards, etc.) on plastic drop cloths.
Segregation at the drop reduces the probability of cross contamination. During hot weather operations, a cool down station may be set up within this area.

2 Outer Garment, Boots, and Gloves Wash and Rinse
Scrub outer boots, outer gloves, and splash suit with decon solution or detergent water. Rinse off using copious amounts of water.

3 Outer Boot and Glove Removal
Remove outer boots and gloves. Deposit in container with plastic liner.

4 Canister or Mask Change

If worker leaves Exclusion Zone to change canister (or mask), this is the last step in the decontamination procedure. Worker's canister is exchanged, new
outer gloves and boot covers donned, joints taped, and worker returns to duty.

5 Boot, Gloves and Outer Garment Removal
Boots, chemical resistant splash suit, inner gloves removed and deposited in separate containers lined with plastic.

6 Face Piece Removal
Face piece is removed. Avoid touching face with fingers. Face piece is deposited on plastic sheet.

7 Field Wash
Hands and face are thoroughly washed. Shower as soon as possible.

Site-Specific Health and Safety Plan
DOE, Former Circle K Site 2196008*00
© Kennedy/Jenks Consultants, Inc., 2023 Page 1
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Map and Written Directions to Local Hospital




2/6/24, 7:58 AM 2350 24th Ave E, Seattle, WA to UW Medical Center - Montlake | Seattle Hospital - Google Maps
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JOB HAZARD ANALYSIS

Project No.: 219600800

Job/Operation Title: Date:

Construction Management / Resident Engineering February 2024
Business Unit: JHA Reviewed By:
Environmental/Industrial John Jindra
Project Location: JHA Revised By:
Seattle, WA Ella Gyerko

Person(s) Performing This Job/Task:
Insert Name(s)

Project Manager:
Ryan Hultgren

Job/Task Start Date:
February 2024

Job/Task Duration:
1 year

As a Construction Manager or Resident Engineer, Kennedy Jenks personnel may be exposed to construction
hazards created by the Host Employer, Controlling Contractor, or their sub-Controlling Contractors. It is the
Controlling Contractor’s responsibility to provide Kennedy Jenks personnel with safe access to all areas of the
work zone. Kennedy Jenks personnel will not enter areas deemed to be unsafe (i.e., unprotected excavations
and trenches, unprotected walkways and platforms and lifts greater than 6 feet high, and confined spaces).
Prior to entry, Kennedy Jenks staff will independently assess the work zone to identify hazards to which they
may be exposed to and request that the hazard be corrected prior to entry.

To the extent possible, Kennedy Jenks personnel will attend the Controlling Contractor’s Tailgate Safety
Briefings. At a minimum, Kennedy Jenks staff will conduct an independent safety briefing at least every 10
days when two or more employees are assigned to a project site.

Controlling Contractor Designated Authorized or Named Competent Person (as applicable):

Excavation

Confined Space

Scaffolding

Fall Protection

NFPA 70E

Task/Step

Potential Hazards

Recommended Safe Job Procedures

Change in Scope of Work Failure to identify new
hazards due to change in

scope of work.

e Change Orders may introduce new hazards
to the work site. Any changes or
modifications to the the scope of work must
be addressed in a Tailgate Safety Briefing
prior to initiating work.

Use of hand tools
Tools.

Broken or Unauthorized

e All tools and equipment used by
Kennedy/Jenks Consultants personnel must
be inspected prior to use. This includes any
tools and equipment brought onsite after the
project has started. Any tool or piece of
equipment deemed unsatisfactory will be
tagged and removed. Any tool or piece of
equipment that leaves the work site must be
re-inspected upon its return. GFCls must be
used on all portable electrical equipment,
125v or less. Extension cords must be at
least 14ga.

W:\OFFSVC\HEALTH-SAFTEY\Job Hazard Analysis\Construction Management_Resident Engineering JHA.docx
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Task/Step

Potential Hazards

Recommended Safe Job Procedures

Using Portable Ladders Falls Before use, check the load rating of the

(e.g., A-frame, straight, or ladder, to make sure the ladder can support

extension) the combined weight of the user, the weight
of tools, and the weight of any material that
will be placed on the ladder. This includes
the weight of anything that may be supported
by the user.

Use of Fixed Ladders Falls Before use, ladders shall be inspected by a

(including job made ladders)

competent person (CP) for visible defects on
a periodic basis and after any occurrence that
could affect their safe use.

A CP must visually inspect job-made ladders
for defects on a periodic basis and after any
occurrence that could affect their safe use.

Defects to look for include: structural
damage, broken/split side rails (front and
back), missing cleats/steps, and parts/labels
painted over.

Ladders should be free of oil, grease, and
other slipping hazards.

Maintain three points of contact at all times
when climbing a fixed ladder.

Keep hands free of additional material when
climbing. Use a rope to lift material and tools.

Do not overextend when working by reaching
out too far on the side of a ladder. Keep your
belt buckle between the two side rails.

Hazardous Energy Sources

Stored energy, Employee
Exposure, Electrical Shock,
Chemical Exposure

Follow approved Kennedy/Jenks
Consultants, Host Employer or Controlling
Contractor procedures for any
Lockout/Tagout (LOTO) system. Host
Employer or Controlling Contractor will initiate
LOTO first; Kennedy/Jenks Consultants
personnel will apply locks over Controlling
Contractor’s once LOTO has been verified.
All personnel must provide their own locks for
each LOTO point. Kennedy/Jenks
Consultants personnel must review Host
Employer’s or Controlling Contractor’s LOTO
procedures and training before participating
in the LOTO system.

Zero energy state verification of all electrical
wiring or components that are being worked
on or otherwise exposed must be complete
prior to work being performed under LOTO.

Zero energy state verification for electrical
wiring and components must be performed
by a person trained in NFPA 70E, using the
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Task/Step Potential Hazards Recommended Safe Job Procedures
properly rated test equipment, and wearing
the proper PPE.

Handling of Chemical exposure Controlling Contractor must supply all safety

Chemical/Products

data sheets (SDS) for chemicals that will be
used on site. SDS(s) must be reviewed by
Kennedy/Jenks Consultants personal prior to
potential exposure.

Review and adhere to SDS before handling
chemicals/products.

SDS(s) will be required to be maintained at
the job site.

If additional PPE is prescribed within SDS(s),
Kennedy/Jenks Consultants must acquire
and utilize addition PPE.

Welding, Cutting, Brazing,
Soldering, Grinding

Fire or spark generation

Burns (skin or eyes)

A Hot Work Permit is required before any
open flame work may be done.

All Kennedy/Jenks Consultant’s personnel
engaged in observation of welding or cutting
job tasks shall wear all industry recognized
PPE to protect from burns either to the skin
or the eyes. All Kennedy/Jenks Consultants
personnel exposed to hot work activities will
review the Hot Work Permit.

A 20 pound ABC fire extinguisher shall be
readily accessible and immediately available
when any open flame work is performed.
Combustibles and flammables must be kept
clear of the open flame work area.

A Fire Watch assigned by Controlling
Contractor as required by the Hot Work
Permit

Fire watches must be trained and competent
in the use of fire suppression equipment.
Fire extinguishers must be inspected
monthly. Inspections must be documented
on the inspection tag attached to the fire
extinguisher.

Fire watches must have the means and know
to call the emergency services in case of an
emergency. Fire watches are to remain

30 minutes after completion of open flame
work is stopped.

Smoking is only allowed in designated
smoking areas.
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Task/Step

Potential Hazards

Recommended Safe Job Procedures

Lifts (use of cranes, hoists,
forklifts, or chain falls to
move, place, or lift items)

Dropped load

Calculations not computed
properly

Equipment not inspected

Striking overhead electric
lines

Follow the Controlling Contractor’s Manual of
Construction.

Onsite crane inspections by Controlling
Contractor.

Operation training license/certification.
Operator medical evaluation.

Third party inspection for cranes.
Approved lift plan if needed.

Maintain 20-foot distance from overhead
electrical lines and equipment.

Elevated work at heights at
above 6 feet

Fall Hazards

Use of full body safety harnesses with shock
absorbing lanyards, guardrail systems, or
safety net systems are required for all work
over 6 feet high. (100% tie off).

Standard guardrails are required for
scaffolding over 6 feet.

Toeboards are required if workers work or
pass below.

Top rails are to be placed 42-45 inches high
with a mid-rail and supporting posts every

8 feet. Examples of guardrail applications:
stairs, stairwells, stairway landings, pits,
porches, balconies, ramps, runways, floor
openings, floor periphery (skeleton steel
buildings), wall openings, landing platforms
and elevator shafts, open sides of scaffolds,
platforms, surfaces, catwalks, excavations
and crossovers, false work, roofs, demolition,
skylights.

Guardrails must be capable of supporting
200 pounds of lateral force. Top rails,
handrails, and posts must be made of 2 x 4
wood or equivalent.

Floor edges of steel buildings may be
guarded with 3/8-inch wire rope in lieu of
railings.

Scaffolds must be properly assembled and
maintained during use.

Scaffolds that are incomplete or unsafe will
be tagged “UNSAFE- DO NOT USE” or
“‘INCOMPLETE- DO NOT USE.”

Holes (including skylights) shall be protected
by covers or guardrails. Floor hole covers
shall be marked with the word “HOLE” or
“COVER.” Covers shall be strong enough to
support the intended load and shall be
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Task/Step

Potential Hazards

Recommended Safe Job Procedures

secured to prevent accidental displacement.

Safety lines, lifelines and anchorage points
shall be capable of supporting 5,400 Ib. dead
weight.

Drop lines subject to excessive fraying or
damage shall be protected and shall have a
wire center.

Fall protection equipment shall be inspected
before each use. Fall protection equipment
that shows excessive wear, has been
deployed, or is in unsafe condition shall be
removed from service and destroyed.

Anchorage points shall be secured at a level
not lower than the worker’s waist, limiting the
fall distance to a maximum of 4 feet.

No employees will be allowed to use fall
protection equipment without first receiving
training in the proper and safe use of the
equipment.

This training will be documented, such as
during tailgate safety meetings or other
training classes.

All safety belts, harnesses, and lanyards shall
be labeled as meeting the requirements
contained in ANSI.

Excavation and trenching

Contacting underground
utilities

Falls

Cave-ins

A Traffic/Pedestrian Control Plan is required
when blocking or partially blocking any
walkway, roadway, or driveway.

Work area should be delineated off from
unauthorized personnel and signs posted.

Proper PPE shall be worn by adjacent
personnel, as required by their proximity to
the work task.

An Excavation CP shall be assigned.

Soil type shall be classified by the CP. If no
soil testing is performed, the soil shall be
classified as type “C.”

Trenches, spoil piles, and surrounding work
areas are inspected daily or as needed.

Shoring or benching is required as
determined by the CP.

Cave in protection is required for all
excavation 5 feet (Washington and Oregon,
4 feet) or deeper
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Task/Step

Potential Hazards

Recommended Safe Job Procedures

A means of egress is required so that
workers are never more than 25 feet from a
means of egress in all excavations 4 feet or
deeper.

Excavated soil spoils are properly managed.

Any trench greater that 5 feet deep, located
next to underground piping or tanks
containing hazardous materials, or having
soil discoloration or odors, shall be evaluated
for permit-required confined space controls.

Follow all underground utility locate
requirements.

Ensure all areas to be disturbed have been
scanned prior to the start of work.

All areas within 30 inches of known utilities
shall be hand dug unless an exemption id
obtained.

Spotter duties

Contact with overhead lines
(raised dump beds/trailers,
excavators, cranes).

Operating in congested
areas (traffic, near other
equipment, near buildings).

Spotters are to always maintain visual
contact with the operator while the vehicle is
backing up or moving forward while
traversing under an overhead line..

Spotters are not to have additional duties
while they are acting as spotters.

Spotters are not to use personal mobile
phones, personal headphones, or other items
that could pose a distraction during spotting
activities.

Dumping of material from
dump bed/trailer

Contact with overhead lines
(raised dump beds/trailers,
excavators, cranes).

Operating in congested
areas (traffic, near other
equipment, near buildings).

If contact is made with overhead wires
operator should not exit the vehicle. Remain
in the vehicle till directed to exit by
emergency personnel.

No dumping of any kind from a dump truck
shall be performed onsite without the use of a
spotter when working near overhead wires.

After dumping their loads, all trucks must
lower their beds before driving away.

Operators must maintain visual contact with
spotters while the vehicle is backing up,
operating near overhead wires, or operating
in a congested area.

Operators are to stop their equipment
immediately upon losing sight of the spotter
or the signals are unclear.

Spotters must be present during all
movement of equipment.
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Task/Step

Potential Hazards

Recommended Safe Job Procedures

Working in Confined Spaces

Asphyxiation, Engulfment, or
Entrapment

e See Construction Confined Space Entry

Written Program, Confined Space Entry
Permit requirements, and Confined Space
Entry JHA.

Scaffolds

Falls

Damaged/Broken
Equipment

Improper Assembly

Improper Use

All scaffolds must be erected and used in
accordance with 29CFR1926 Subpart L —
Scaffolds.

Scaffolds must be designed by a qualified
person. Qualified means one who, by
possession of a recognized degree,
certificate, or professional standing, or who
by extensive knowledge, training, and
experience, has successfully demonstrated
his/her ability to solve or resolve problems
related to the subject matter, the work, or the
project.

Scaffolds must be used and inspected in
accordance with the manufacturer’s
instruction for each specific model and type
of scaffold being used.

All wheels equipped with locking devices
must be locked prior to climbing, all bolts and
nuts must be tight, and all cotter pins must be
in place and secured before use.

All Controlling Contractor erected scaffolds
must be erected under the supervision of a
scaffold competent person.

When working off scaffolds that are 4 feet or
more above a walking/working surface, fall
protection or OSHA compliant handrails are
required.

The scaffold competent person and the
qualified person may be the same individual.

Newly erected or modified scaffolds must be
inspected by the Controlling Contractors
scaffold competent person and by an
Argonne Independent Competent person
prior to use.

Daily pre-use inspections must be conducted
by the Controlling Contractors’ competent
person, and the scaffold tag must be signed
by the scaffold competent person. Inspection
tags may be obtained from the Argonne
project specialist.

W:\OFFSVC\HEALTH-SAFTEY\Job Hazard Analysis\Construction Management_Resident Engineering JHA.docx

Page 7 of 8




Task/Step

Potential Hazards

Recommended Safe Job Procedures

Elevated Work Platforms
(e.g., scissor lifts, boom lifts,
JLG’s, etc.)

Falls

Damaged/Broken
Equipment

Improper Use

All elevated work platforms must be used in
accordance with 29CFR1926 Subpart L
scaffolds.

Elevated work platforms must be used and
inspected in accordance with the
manufacturer’s instruction for each specific
model and type of elevated work platform
being used.

All elevated work platforms (e.g., scissors
lifts, aerial platforms, etc.) and boom lifts
must be inspected by the Controlling
Contractor prior to use.

Elevated work platforms and boom lifts must
be inspected by a trained and qualified
operator prior to each use. Inspection of the
equipment must be documented.

If the elevated work platform or boom lift does
not pass inspection, the equipment must be
flagged with a red “Do Not Use” tag.

Elevated work platforms that are taken out of
service are to be reported to the Controlling
Contractor’s site foreman immediately.

Fall protection must be used in accordance
with the manufacturers’ recommendations on
all elevated platforms and boom lifts.
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JOB HAZARD ANALYSIS

Project No.: 2196008*00

Job/Operation Title: Date:

Excavation or Trenching February 2024
Business Unit: JHA Reviewed By:
Environmental/Industrial John Jindra
Project Location: JHA Revised By:
Seattle, WA Ella Gyerko

Person(s) Performing This Job/Task:
Insert Name(s)

Project Manager:
Ryan Hultgren

Job/Task Start Date: Job/Task Duration:
February 2024 1 year
Task/Step Potential Hazards Recommended Safe Job Procedures

Risk of injury to automotive
or pedestrian traffic.

Mobilize equipment

A Traffic / Pedestrian Control Plan is required
when blocking or partially blocking any walkway,
roadway, or driveway.

Work area should be delineated off from
Unauthorized personnel and signs posted.

Proper PPE shall be worn by adjacent
personnel, as required by their proximity to the
work task.

Locate utilities Risk of damaging

underground utilities.

Follow Utility Locate Stand Operating
Procedures (SOPs).

Ensure all areas to be disturbed have been
scanned prior to the start of work.
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Task/Step

Potential Hazards

Recommended Safe Job Procedures

Excavate or trench

Risks of injury from cave-in’s
collapse of unstable or
poorly supported soil.

Soil type shall be classified by an Excavation
Competent Person (CP). The contractor or
subcontractor will provided an Excavation CP.

Trenches, spoil piles, and surrounding work
areas must be inspected daily or as needed.

Kennedy Jenks personnel will not enter any
trench greater than 5 feet deep (4 feet in
Washington and Oregon) that is not shored or
benched. Appropriate shoring or benching is
determined by the CP.

Excavated soil spoils are properly managed.

Any trench greater than 5 feet deep (4 feet in
Washington and Oregon), located next to
underground piping or tanks containing
hazardous materials or having soil discoloration
or odors shall be evaluated for permit-required
confined space controls.

Containment

Risk of accidental release
into the storm water drains

Follow Stormwater Pollution Prevention Program
as required.

If storm drains are below work areas, ensure
drain covers are surrounded by waddles, lined
with mesh covers (silt screens).
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JOB HAZARD ANALYSIS

Project No.: 2196008*00

Job/Operation Title: Date:

Geo Probe February 2024
Business Unit: JHA Reviewed By:
Environmental/Industrial John Jindra
Project Location: JHA Revised By:
Seattle, WA Ella Gyerko

Person(s) Performing This Job/Task:
Insert Name(s)

Project Manager:
Ryan Hultgren

Job/Task Start Date: Job/Task Duration:
February 2024 1 year
Task/Step Potential Hazards Recommended Safe Job Procedures

Site/GeoProbe Set-up Struck by/caught between

e Only qualified operator to unload the
GeoProbe.

o Use spotter.
¢ Unload on level ground surface.

e Secure transport vehicle or trailer
(emergency break for vehicle, wheel chokes
if trailer is disconnected or if the transport
trailer is on a sloped surface).

e Ensure all tools and rig equipment is secure
prior to moving.

e Establish site control or hazard warning
devices around the unloading area if near
the general public or other site workers.

e Do not stand directly in front of the
GeoProbe as it descends from the transport
vehicle/trailer.

Utility Locate Underground Equipment

Utilities

e Investigate to ensure public and private
underground utilities have been located by
physical inspecting markings.

e Ensure boring locations are at least 3 feet
from marked underground utility lines

Utility Locate Overhead Utilities

e Inspect routes to drilling locations for
overhead utility lines.

e Maintain 10 feet distance for overhead utility
lines or minimum clearance distances
described in the Utility Locate Acknowledge
Form and SOP.

e GeoProbe mast must be in the down
position while mobilizing GeoProbe to boring
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Task/Step

Potential Hazards

Recommended Safe Job Procedures

locations.

Fueling for drill Rig

Fire
Spills

No smoking during refueling.
Fire extinguisher readily available.
Do not lock nozzle in the open position.

Remain with equipment at all times during
refueling.

Mobilizing drill rig and
equipment to boring
locations

Overturning of drill rig.

Struck by objects/Overhead
hazard.

Falling/Crushing injuries.

Rotating / moving parts of
drill rig.

Struck by drill auger.

Ensure stable ground and adequate footing
for machinery. Adequate ground
preparation to support loads.

Establish drill pad if necessary.
Ensure drill rig is level and stabilized.

Tools and equipment secured prior to rig
movement.

Do not ride on the GeoProbe.

Do not utilize the GeoProbe to move objects
it is not designed to haul.

Complete daily inspection of GeoProbe and
equipment.

Ensure appropriate guards are installed or
suitable barriers to protect personnel from
moving parts.

Equipment Operation

Struck by vehicles and/or
equipment.

Dermal or inhalation
exposure to contaminants.

Slips, trips, and falls.
Sprains and strains.

Failure of drill rig
components.

Weather.
Exposure to dust.

Excessive noise.

Ensure spill kit is readily available.
Properly clean up spills, if safe to do so.
Notify site supervisor if spills occurs.

Kill switch installed, clearly identified, and
operational.

Test kill switch at the beginning of each shift.

Ensure all personnel know the location of
and how to engage the kill switch.

Properly dispose of used materials.

Always make eye contact and get
permission from the vehicle or equipment
operator before approaching or crossing the
path of any vehicle or piece of equipment.

Follow traffic control plans if developed.
Wear Class |l safety vest.
Be aware of site traffic and pedestrians.

Establish a work zone large enough to
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Task/Step

Potential Hazards

Recommended Safe Job Procedures

protect those outside the work area from the
hazards inside the work area.

Loose clothing, long hair, and jewelry to be
safely secured.

Do not approach an operating GeoProbe
without making eye contact and getting
permission from the operator.

Wear safety toe boots, Class Il safety vest,
hardhat, safety glasses.

Conduct air monitoring for potential
hazardous atmospheres as described in the
project’'s HASP.

Don PPE as prescribed in the project’s
written HASP.

Ensure good footing. Remove mud from
work boots when possible.

Maintain good housekeeping in work area
(i.e., remove excess materials, tools, and
trash that create a slip or trip hazard.

Use proper lifting techniques and get help
with heavy or awkward loads.

Use two people to lift object greater than
50 pounds.

Defective components repaired prior to
return to service.

Lockout/tag out procedures used prior to
maintenance

GeoProbe not to be operated in severe
inclement weather, such as lightning storms,
high winds, or severe rain. Mast to be
lowered in these conditions.

Fugitive dust suppressed with water or by
other approved means.

Fugitive dust suppressed with water or by
other approved means.

Wear hearing protection while the GeoProbe
is running.

Handling Probes and

Augers

Cuts/abrasions.
Struck by.

Stains/sprains.

Contact with contamination.

Inspect equipment for sharp protrusions or
debris.

Wear cut resistant gloves.

Make sure the path is clear before moving
tools.
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Task/Step Potential Hazards Recommended Safe Job Procedures

e Maintain good housekeeping.
o Wear protective safety toe boots.
e Use proper lifting techniques.
e Utilize the GeoProbe move tools.

e Use two people to lift objects greater than

50 pounds.
e Wear PPE as described in the Site-Specific
HASP.
Hoisting operations Overhead hazards e Ensure all personnel stand clear during
hoisting.

e Ensure rigging is not damaged and is rated
for what is being lifted.

Waste Disposal Contact with contaminated e Wear PPE as described in the site HASP.
debris and water

Drum Moving Strains and Sprains e Fill drum a maximum of 85% full.

e Use a drum dolly or similar mechanical
device to move the drum.

Decontamination Contact with contaminated | e Perform decontamination according to the
debris and water site HASP.

e Wear poly-coated tyvek with hood and
booties, face shield, and nitrile gloves if
pressure washing.

Page 4 of 4

W:\OFFSVC\HEALTH-SAFTEY\Job Hazard Analysis\Geo Probe JHA.docx




JOB HAZARD ANALYSIS

Project No.: 2196008*00

Job/Operation Title: Date:

Soil Sampling, Logging and Screening February 2024
Business Unit: JHA Reviewed By:
Environmental/Industrial John Jindra
Project Location: JHA Revised By:
Seattle, WA Ella Gyerko

Person(s) Performing This Job/Task:
Insert Name(s)

Project Manager:
Ryan Hultgren

Job/Task Start Date: Job/Task Duration:
February 2024 1 year

Task/Step Potential Hazards Recommended Safe Job Procedures
Prepare Work Area Slips Trips and Falls e Maintain good housekeeping practices.

Cuts / Abrasions
Struck By

Strains / Sprains

e Setup work area away from active
operations and high traffic areas.

e Remove trip hazards in workspace.
o Setup work area on a level surface.

e Use caution when climbing in and out of
truck bed, avoid jumping out of truck bed.

o Wear cut resistant gloves while using cutting
devices.

e Wear cut resistant gloves while unloading
work supplies that may have pinch point or
sharp edges, such as a sample table or
work canopy.

¢ Inspect work area for sharp edges prior to
setup.

o Wear safety toe boots.
o Wear a hardhat.
e Use proper lifting techniques.

e Use two people to lift objects greater than
50 pounds.

Contamination with
Hazardous Substances

Obtain Sample (Either from
loose soil or sample tube)

Cuts / Abrasions

e Conduct breathing space monitoring with a
photoionization detector (PID) and follow
site-specific Health and Safety Plan (HASP)
requirements.

o Wear chemical resistant gloves as defined in
the site specific HASP.

e Use caution when collecting sample from
sample tube, as there may be rough or
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Task/Step

Potential Hazards

Recommended Safe Job Procedures

sharp edges

Clean work area in
preparation for the next
sample

Contamination w/ hazardous
substances

Cuts/abrasions

Conduct breathing space monitoring with a
PID and follow site-specific HASP
requirements.

Wear chemical resistant gloves as defined in
the site-specific HASP.

Pick up samples and place in appropriate
disposal container.

Avoid brushing off work area with your hand,
use a brush or broom.

Changing out PPE (Gloves)

Contamination w/ hazardous
substances

Remove gloves by removing one glove and
turning the glove inside out as it is being
removed. Use the inside out glove to
remove the second glove also turning the
second glove inside out as it is being
removed.

Place the contaminated gloves in
appropriate waste container.

Log sample description

Contamination w/ hazardous
substances

Remove contaminated PPE prior to handling
the logbook.

Locate logbook away from contaminated
areas.

Collect headspace analysis
from soil sample

Contamination w/ hazardous
substances

Wear chemical resistant gloves as defined in
the site-specific HASP.

Wear safety glasses.

Hold sample bag away from your body when
puncturing bag.

Place soil sample in sample
jar

Contamination w/ hazardous
substances (including
sample jar preservative)

Wear chemical resistant gloves as defined in
the site-specific HASP.

Cleanup/Decontaminate
work area

Contamination w/ hazardous
substances

Wear chemical resistant gloves as defined in
the site-specific HASP.

Wear safety glasses.

Place all waste in appropriate waste
containers.

Decontaminate all surfaces and equipment
that has contacted the contaminated soil
according to the site-specific HASP.

Demobilize work area

Slips, trips, and falls
Cuts/abrasions

Maintain good housekeeping.

Use caution when climbing in and out of
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Task/Step

Potential Hazards

Recommended Safe Job Procedures

Struck by
Strains/sprains

truck bed, avoid jumping out of truck bed.

Wear cut resistant gloves while loading work
supplies that may have pinch point or sharp
edges, such as a sample table or work
canopy.

Wear steel toe boots.
Wear a hardhat.
Use proper lifting techniques.

Use two people to lift objects greater than
50 pounds.
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JOB HAZARD ANALYSIS

Project No.: 2196008*00

Job/Operation Title: Date:

Utility Locating Clearing February 2024
Business Unit: JHA Reviewed By:
Environmental/Industrial John Jindra
Project Location: JHA Revised By:
Seattle, WA Ella Gyerko

Person(s) Performing This Job/Task:
Insert Name(s)

Project Manager:
Ryan Hultgren

Job/Task Start Date: Job/Task Duration:
February 2024 1 year

Task/Step Potential Hazards Recommended Safe Job Procedures
Inspect site for evidence of Slips, Trips, and Falls ¢ Inspect walking surfaces for terrain hazards or
utilities potholes that could cause a slip, trip, or fall.

e Identify and/or communicate fall hazards to
project team.

¢ Do not walk through tall grass or vegetation
where the walking surface cannot be viewed.
The area should be cut down prior to walking
through it.

e Wear appropriate work shoes or boots.

e Avoid working at times when it is dark, or you
should use additional lighting when necessary.

Biological Hazards
Animals
Insects

Poisonous Plants

e Avoid all animals, including domestic animals.

e Be aware of insect nests and wear long
pants, long sleeve shirts.

e Apply insect repellant.

o Use insect pesticide to eradicate insects that
interfere with work activities.

o Review site HASP for understanding of
biological hazards, including poisonous
plants.

e |f contacted by a poisonous plant,
immediately decontaminate skin with soap
and water.

e |f contact with poisonous plants is
necessary, you must don chemical resistant
suits and gloves.

o Report all incidents involving biological
hazards to the site safety officer.
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Task/Step

Potential Hazards

Recommended Safe Job Procedures

Heat/Cold Stress

Monitor for heat/cold stress.
Dress appropriate for the weather.
Provide fluids to prevent worker dehydration.

Establish work/rest.

Traffic

Don a hi-visibility vest.

Do not enter the right-of-way or roads unless
free of traffic or a traffic control plan has
been developed and implemented.

Perform utility locating using
GPR and/or Electromagnetic

Induction

Slips, Trips, and Falls

Inspect walking surfaces for terrain hazards
or potholes that could cause a slip, trip, or
fall.

Identify and/or communicate fall hazards to
project team.

Do not walk through tall grass or vegetation
where the walking surface cannot be
viewed. The area should be cut down prior
to walking through it.

Wear appropriate work shoes or boots.

Avoid working at times when it is dark, or
you should use additional lighting when
necessary.

Biological Hazards

Avoid all animals, including domestic
animals.

Be aware of insect nests and wear long
pants, long sleeve shirts.

Apply insect repellant.

Use insect pesticide to eradicate insects that
interfere with work activities.

Review site HASP for understanding of
biological hazards, including poisonous
plants.

If contacted by a poisonous plant,
immediately decontaminate skin with soap
and water.

If contact with poisonous plants is
necessary, you must don chemical resistant
suits and gloves.

Report all incidents involving biological
hazards to the site safety officer.
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Task/Step

Potential Hazards

Recommended Safe Job Procedures

Heat/Cold Stress

Monitor for heat/cold stress.
Dress appropriate for the weather.
Provide fluids to prevent worker dehydration.

Establish work/rest.

Traffic

Don a hi-visibility vest.

Do not enter the right-of-way or roads unless
free of traffic.

Lifting — Strains/Sprains

Utilize proper lifting techniques when loading
and unloading equipment.

Use a team lift if the weight of object is
greater than 40 pounds or if the object is an
awkward size or shape.

Electrical

Avoid opening electrical panels or outlets.

Don insulated gloves and tools if required to
be exposed to live electrical wires.

Do not attempt to repair damaged electrical
lines.

Maintain a minimum of 10 feet from
unprotected electrical lines.

Gas leaks

If leaks in gas or fuel lines are identified,
immediately contact the public utility
company responsible for the utility.

Evacuate area and do not let anyone into
area until the leak is resolved.

Remove all sources of ignition from the area
if it is safe to do so.

Hazardous Chemicals

All chemicals, including spray paints, must
have an MSDS onsite.

Portions of the site may be contaminated
with hazardous substances. Don nitrile
gloves (or similar type of glove if handling
soils).

Decontaminate shoes/boots, if necessary.

Soft digging to clear/daylight
utilities (air knife, hand dig
w/shovel, hydro excavation)

Slips, Trips, and Falls

Inspect walking surfaces for terrain hazards
or potholes that could cause a slip, trip, or
fall.

Identify and/or communicate fall hazards to
project team.

Do not walk through tall grass or vegetation
where the walking surface cannot be
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Task/Step

Potential Hazards

Recommended Safe Job Procedures

viewed. The area should be cut down prior
to walking through it.

Wear appropriate work shoes or boots.

Avoid working at times when it is dark, or
you should use additional lighting when
necessary.

Biological Hazards

Avoid all animals, including domestic
animals.

Be aware of insect nests and wear long
pants, long sleeve shirts.

Apply insect repellant.

Use insect pesticide to eradicate insects that
interfere with work activities.

Review site HASP for understanding of
biological hazards, including poisonous
plants.

If contacted by a poisonous plant,
immediately decontaminate skin with soap
and water.

If contact with poisonous plants is
necessary, you must don chemical resistant
suits and gloves.

Report all incidents involving biological
hazards to the site safety officer.

Heat/Cold Stress

Monitor for heat/cold stress.
Dress appropriate for the weather.
Provide fluids to prevent worker dehydration.

Establish work/rest.

Traffic

Don a hi-visibility vest.

Do not enter the right-of-way or roads unless
free of traffic.

Lifting — Strains/Sprains

Utilize proper lifting techniques when loading
and unloading equipment.

Use a team lift if the weight of object is
greater than 40 pounds or if the object is an
awkward size or shape.

Noise Utilize hearing protection during air knife and
hydro excavation.
Flying Debris Wear safety glasses with side shield at a

minimum. Upgrade to add a face shield
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Task/Step Potential Hazards Recommended Safe Job Procedures

during air knife or at any time debris is flying
up towards the operators face.

Abrasions/Cuts/Contusions e Wear work gloves to prevent blisters or
scratches

e \Wear steal toe boots or shoes.

e Avoid contact with pressure lines/wands for
air knife and hydro excavation.

Page 5 of 5
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JOB HAZARD ANALYSIS

Project No.: 2196008*00

Job/Operation Title: Date:

Working in the Vicinity of Heavy Equipment February 2024
Business Unit: JHA Reviewed By:
Environmental/Industrial John Jindra
Project Location: JHA Revised By:
Seattle, WA Ella Gyerko

Person(s) Performing This Job/Task:
Insert Name(s)

Project Manager:
Ryan Hultgren

Job/Task Start Date: Job/Task Duration:
February 2024 1 year
Task/Step Potential Hazards Recommended Safe Job Procedures
Preparing Job Site Trips and Falls. e Clear area within work zone; remove trip
Bodilv iniurv to other hazards and/or mark clearly hazards with
odily injury to others. cones, etc.
¢ Identify work zone with cones, barricades,
and other means necessary to keep
pedestrian and other traffic out of work zone.
Operational Tasks Bodily Injury to workers. o Wear reflective safety vest, hardhat, and

safety glasses.

e A pre-job discussion should occur to ensure
both the equipment operator and assisting
workers understand the scope of the project.

e Operator should keep watch for ground
workers near equipment and ensure they are
aware of operator’s intended direction of
movement. Use spotter, as needed, to
warn/watch for ground workers.

¢ Ground workers should watch operator and
equipment, staying clear of equipment’s path.

o All workers need to be aware of changing
conditions at work site.

After Operations or during Bodily Injury to workers and

periods when area is not others.
occupied by workers

e Operator should always leave equipment with
bucket/attachments down.

¢ Operator should ensure equipment is
secured/locked out so it cannot be used by
unauthorized personnel.

o Workers should secure job site with
barricades, cones, and signs to warn others to
keep out of work site.

e Supervisor may place employee to watch job
site if extreme hazards exist.
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Appendix B

Tailgate Safety Briefing Form




Kennedy Jenks
TAILGATE SAFETY BRIEFING

Project Name: Date:

Project No.: Conducted By: Contractor(s):

Check the Topics/Information Reviewed:
O emergency procedures & evacuation route

O site-specific safety plan, review, and location O daily scope of work
O fire prevention/safety/fire extinguishers O directions to hospital

O insects/snakes/biological hazards O scaffolding
O cell phone usage / prohibitions
O personal protective equipment

O training/certification O stop work authority O PPE

O COVID-19 O pinch points O strains and sprains

O sharp objects, rebar, and scrap metals O lifting techniques O buddy system

O slips, trips, and falls O site housekeeping O tool safety

O vehicle safety and driving/road conditions O parking and lay down areas O public safety

O overhead utility locations and clearances O backing-up hazards O traffic safety

O open pits and excavations O location of utilities O hearing & eyewear protection
O drinking water and restroom locations O noise hazards O flying debris hazards

O smoking in designated areas only

O eye wash station locations

O Hazard Communication//SDS locations

O site control/security
O heat and cold stress
O confined spaces

O fall protection

O equipment and machinery familiarization

O equipment movement

O decontamination procedures
O first aid

O no horseplay

O visitors / media / passers-by
O lockout/tagout

O ladders safety

O fire extinguisher locations
O heavy equipment hazards
O dust and/or vapor control
O drug and alcohol policy
O weather hazards

O electrical hazards

O other

Discussion/Comments/Questions/Near Misses/Follow-up Actions:

List Any Special Site Conditions / H&S Precautions Reviewed

By signing below, I acknowledge that | have participated in this safety briefing. | am aware that a
site-specific safety plan exists for this project and that it is available to me upon request.

NAME

SIGNATURE

COMPANY




Appendix C

Heat Stress Fact Sheet




Heat Stress Prevention

What happens to the body:

Headaches, dizziness, or
light-headedness, weakness, mood
changes, irritability, or confusion, feeling
sick to your stomach, vomiting, fainting,
decreased, and dark-colored urine, and
pale, clammy skin.

What should be done:

B Move the person to a cool, shaded
area. Don't leave the person alone. If
the person is dizzy or light-headed, lay
him on his back and raise his legs
about 6-8 inches. If the person is sick
to his stomach, lay him on his side.

B Loosen and remove heavy clothing.

B Have the person drink some cool water
(a small cup every15 minutes) if he is
not feeling sick to his stomach.

B Try to cool the person by fanning him.
Cool the skin with a cool spray mist of
water or wet cloth.

B If the person does not feel better in a
few minutes call for emergency help
(ambulance or 911).

If heat exhaustion is not treated,
the iliness may advance to heat
stroke.

What happens to the body:

Dry, pale skin, sweating may still be
present; hot, red skin (looks like a
sunburn); mood changes; irritability,
confusion, and not making any sense;
seizures or fits, and collapse (will not

respond).
What should be done:

B Call for emergency help (ambulance
or 911.)

B Move the person to a cool, shaded
area. Don't leave the person alone.
Lay him on his back and if the person
is having seizures; remove objects
close to him so he won't hit them. If
the person is sick to his stomach, lay
him on his side.

# Remove heavy and outer clothing.

® Have the person drink small amounts
of cool water if he is alert enough to
drink anything and not feeling sick to
his stomach.

1 Try to cool the person by fanning him
or her. Cool the skin with a cool spray
mist of water, wet cloth, or wet sheet.

1 [f ice is available, place ice packs in
armpits and groin area.

Drink a lot of water, about 1 cup every
15 minutes.

Know the signs/symptoms of heat-related
illness; monitor yourself and co-workers.

Block out direct sun or other heat sources.

B Use cooling fans/air-conditioning; rest

regularly.
Wear lightweight, light colored, loose-fitting
clothes.

Avoid alcohol, caffeinated drinks, or heavy
meals.

A Washington State Department of

\) Labor & Industries

vivinn of Occopatfonal Safety and Health

PUBLICATION F417-218-909 [05-2008]
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Appendix D

Cold Stress Fact Sheet




COLD STRESS PREVENTION

How to Protect Yourself and Others

Protecting Workers

+ Know the symptoms; monitor yourself and co-workers.

frDm COId Stress = Drink warm, sweetened fluids {no alcohol).
+ Dress properly:
Cold temperatures and increased wind speed (wind — Layers of loose-fitting, insulating clothes

chill) cause heat to leave the body more quickly, putting
workers at risk of cold stress. Anyone working in the
cold may be at risk, e.g., workers in freezers, outdoor
agriculture and construction.

— Insulated jacket, gloves, and a hat (waterproof, if
necessary)
- Insulated and waterproof boots

Common Types of Cold Stress vg':;};?s[#’oﬂhg QI:? g‘::‘;z: r

Hypothermia

+ Normal body temperature (98.6°F) drops to 95°F or less.

« Mild Symptoms: alert but shivering.

+ Moderate to Severe Symptoms: shivering stops;
confusion; slurred speech; heart rate/breathing slow;
loss of consciousness; death.

For Hypothermia:

+ Call 911 immediately in an emergency.
+ To prevent further heat loss:
- Move the worker to a warm place.
— Change to dry clothes.
— Cover the body (including the head and neck)

Frosthite with blankets, and with something to block the cold

+ Body tissues freeze, e.g., hands and feet. Can occur at (e.g., tarp, garbage bag). Do not cover the face.
temperatures above freezing, due to wind chill. May + If medical help is more than 30 minutes away:
result in amputation. — Give warm, sweetened drinks if alert (no alcohol).

+ Symptoms: numbness, reddened skin develops gray/ — Apply heat packs to the armpits, sides of chest,
white patches, feels firm/hard, and may blister. neck, and groin. Call 911 for additional rewarming

) instructions.
Trench Foot (also known as Immersion Foot)

+ Non-freezing injury to the foot, caused by lengthy For Frostbhite:
exposure to wet and cold environment. Can occur at air .
temperature as high as 60°F, if feet are constantly wet.

« Symptoms: redness, swelling, numbness, and blisters.

Follow the recommendations “For Hypothermia”.
* Do not rub the frostbitten area.
« Avoid walking on frostbitten feet.
Risk Factors + Do not apply snow/water. Do not break blisters.

* Loosely cover and protect the area from contact.
+ Dressing improperly, wet clothing/skin, and exhaustion. + Do not try to rewarm the area unless directed by

. dical L.
For Prevention, Your Employer Should: medical personne

+ Train you on cold stress hazards and prevention. For Trench (Immersion) Foot:

+ Provide engineering controls, e.g., radiant heaters. * Remove wet shoes/socks; air dry (in warm area); keep

+ Gradually introduce workers to the cold; monitor affected feet elevated and avoid walking. Get medical
workers; schedule breaks in warm areas. attention.

Site-Specific Health and Safety Plan
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Appendix E

Utility Location Standard Operations Procedures
Utility Location and Acknowledgement Form

Communication Log




KJ | Kennedy Jenks

KENNEDY/JENKS CONSULTANTS
STANDARD OPERATING PROCEDURES
INVASIVE ACTIVITIES - UTILITY LOCATION PROCEDURES

Below is a summary of the minimum requirements for location of potential underground utilities
where invasive activities are planned. Invasive activities include, but are not limited to, drilling
soil borings, installing wells, hand-auger borings, excavating test pits, remedial injections, and
other similar activities which penetrate the ground surface.

Minimum Procedures

1. Contact the client or property owner where invasive activities will be performed to inquire
about possible underground utilities and request maps or drawings documenting the
location of the utilities. Document your request for information (e.g., written email request
for information).

2. Contact the local/regional underground utility location center to document planned
activities and request all underground utilities be located. In most (if not all) US states,
this can be initiated by dialing “811”. Contacting the local underground utility center is
also required by state law. Contacting the local utility location center is required for each
episode (event) of invasive work. It is preferred to arrange a field meeting with utility
representatives to confirm the absence of utilities at each drilling location. Maintain a
written record for each boring/invasive location and get signatures from the locators
documenting the locations are clear of utilities. This can be performed on a site map or
KJ’s Utility Locate Form & Acknowledgment Form (provided in the KJ Safety Zone). The
goal is to have written acknowledgement that all final drilling locations are free of
underground utilities.

3. At all locations where drilling, probing or well installation will be performed, an air-knife or
similar form of suction pot-holing will be performed to assess possible underground
utilities in the upper 6 to 8 feet of soils (depending on local conditions and expected
depth of utilities). Potholing is required at all drilling locations, except in remote areas
where the likelihood of encountering underground utilities is very low and only as
approved by a Risk Manager, Resource Manager or Officer of the company familiar with
underground utilities. (Note: Use of an air knife will be appropriate for most invasive
drilling and probing work, but may not be appropriate for certain activities like very
shallow borings (less than 1-foot deep), certain hand-auger borings, remedial injections
using probe equipment and test pitting.) Case by case exceptions for activities may be
provided.

Optional Step — While it is recommended under most conditions, an optional additional step
includes coordinating (including establishing a written contract) with a private utility locator to
perform an independent utility evaluation to locate “all underground utilities” at the proposed
locations of invasive work. Maintain written record for each boring/invasive location and get
signatures from the locators. [Note: This step is typically not too expensive and can save costs
incurred during suction pot-holing by focusing the areas of the borings (i.e., provides prior
knowledge of possible utilities)

Site-Specific Health and Safety Plan
DOE, Former Circle K Site 2196008*00
© Kennedy/Jenks Consultants, Inc., 2023
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KJ | Kennedy Jenks

KENNEDY/JENKS CONSULTANTS
UTILITY LOCATION & ACKNOWLEDGEMENT FORM
Call 811 for Utility Locate at Least 48 Hours Prior to Work

Project Location:

Project Number:

Project Name:

Planned Start Date of Field Activities:

Kennedy Jenks Personnel:

Private Utility Locator Name:

811 Contact Date and Time (48 hours before work begins):

KJ One-Call Contractor ID# (varies by state)

Ticket Number:

Utility Clearance Information

How Were Boring/Excavation Locations Cleared:

Utilities Contacted Utility Contact Utility Contacted Marked
by 811 Number by Telephone in Field Other (Describe)

Contact information verified by (KJ Staff):

Scheduled On-Site Meeting Location (if applicable):

Public Utility

Private Utility Locator

Use back of sheet to sketch of identified utilities and proposed boring/excavation locations OR attach
figure. Include north arrow and structures if applicable.

Notes:
Mark all proposed borings and excavations with WHITE paint per APWA Utility Color Codes.

Request locator to mark utilities as required by their standard operating procedures or at least within 25
feet of boring/excavation, whichever is greater, with paint/flags.

Utility marks are valid for 14 calendar days and must be remarked if work continues beyond 14 days.
Site-Specific Health and Safety Plan
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© Kennedy/Jenks Consultants, Inc., 2023

Page | 3



KJ | Kennedy Jenks

Make a sketch or include a figure of identified utilities and proposed boring/excavation locations. Include
north arrow and structures if applicable.

Site-Specific Health and Safety Plan
DOE, Former Circle K Site 2196008*00
© Kennedy/Jenks Consultants, Inc., 2023
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Communication Log

Public Utilities:

K

Kennedy Jenks

Private Locator:

Client Representative:

Site-Specific Health and Safety Plan
DOE, Former Circle K Site 219600800
© Kennedy/Jenks Consultants, Inc., 2023
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KJ | Kennedy Jenks

Field Chemical Use Policy & Procedures

Policy: Kennedy Jenks will follow appropriate chemical handling protocol, implement proper
health and safety measures, and follow appropriate waste regulations when using chemicals in
the field. Examples of field chemical use include, but are not limited to:

e Test kits with chemical reagents

e Chemical preservatives for samples

e Chemicals for field investigations, bench tests, and pilot studies
e Special chemicals for cleaning equipment.

Procedures: The Health & Safety Manager or Representative must review and approve field
chemical use before chemicals can be purchased or taken into the field. A site-specific project
Health and Safety Plan (HASP) that addresses field chemical use must be prepared by the
Project Manager or Designee, then reviewed and approved by the Health & Safety Manager or
Representative. The portion of a project HASP that addresses field use of chemicals should
include the following information:

e Chemical use justification. Include evaluation of alternatives, such as, less hazardous
chemicals, alternative means of measuring (direct measurements without chemical
reagents), and testing by a commercial laboratory or mobile laboratory.

e List of chemicals to be used, including quantities on hand.
e Safety Data Sheets (SDS) for the chemicals.

e Names of staff members that will be using the chemicals.
e Personal protective equipment (PPE) required.

e Description of how the materials will be transported, where the materials will be received
and how the materials will be stored (note that our office leases prohibit handling or
storage of hazardous materials or non-hazardous materials in quantities considered
hazardous).

e Description of how the waste residuals will be disposed. Hazardous wastes generated
from field testing, pilot studies, or equipment decontamination must be disposed in
accordance with state and federal hazardous waste regulations. The Project Manager
should include provisions and budget for assisting clients with residual waste disposal.
As the generator, the client should sign the hazardous waste manifest. Consider:

= Coordinating with a local analytical laboratory to accept the waste. Some laboratories
will accept small quantities of reagent waste along with samples for disposal for a
small fee. This typically involves collecting the wastes in an appropriate container,
placing wastes into a sealed container inside of a cooler, and including safety data
sheets for the materials with the shipment.

Site-Specific Health and Safety Plan
DOE, Former Circle K Site 219600800
© Kennedy/Jenks Consultants, Inc., 2023



KJ | Kennedy Jenks

®  Using client’s existing hazardous waste generator process to dispose of waste.
Provide client with information on the type of waste generated to assure compatibility
with existing waste streams.

= Returning excess chemicals to the vendor for recycling or reuse. Wherever possible,
purchase reagents from a vendor that will accept return of unused product. Have the
vendor provide appropriate packaging materials for the return shipment.

= Disposing of non-hazardous residuals as solid waste or in a sanitary sewer. Some
wastes, with review and approval by the Health & Safety Manager or Representative,
can be disposed of in the local municipal solid waste or wastewater systems.

This information on the field use of chemicals can be provided by incorporating the example
form provided at the end of this document into the HASP. An SDS for each chemical or product
must be attached to the HASP. The Health & Safety Manager or Representative will review the
HASP and conduct appropriate Hazard Communication update training for the staff that will be
using the chemicals.

Site-Specific Health and Safety Plan
DOE, Former Circle K Site 219600800
© Kennedy/Jenks Consultants, Inc., 2023



Project Task:

Name of Preparer:

Describe Evaluation of Alternatives to Chemical Use:

Chemicals to be Used for Project:

Chemical Name Quantity (indicate units)

Names of Staff Using Chemicals During Project:

Describe Personal Protection to be Used When Using or Handling Chemicals:

[] Safety Goggles [] Portable Eye Wash

] Nitrile Gloves [] Splash Apron/Coveralls
[ ] Respirator with ______ cartridges [] Face Shield

[]Other:

Describe how Chemicals will be Transported and Stored at Project Site:

Describe How Used or Leftover Chemicals will be Disposed:

Health and Safety Manager Approval Signature Date Approved
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CDC - NIOSH Pocket Guide to Chemical Hazards - Benzene http://www.cdc.gov/niosh/npg/npgd0049.htmi

d Centers for Disease Control and Prevention
j CDC 24/7: Saving Lives. Protecting Pecple.™

Search the NIOSH Pocket Guide

Enter search terms separated by spaces.

Benzene

Synonyms & Trade Names Benzol, Phenyl hydride

casNo. f11-43-2 || rTECSNo. CY1400000 DOT ID & Guide 1114 130 (http://wwwapps.tc.gc.ca
(/niosh- /saf-sec-sur/3/erg-gmu/erg/quidepage.aspx/quidel30/)
rtecs/CY155CCO0O.html) & (http://www.cdc.gov/Other/disclaimer.html)
Formula C6H6 Conversion 1 ppm = 3.19 ipLH Ca [500 ppm]
mg/m3 See: 71432 (/niosh/idIh/71432.html)

Measurement Methods

NIOSH 1500 %% (/niosh/docs/2003-154
/pdfs/1500.pdf) , 1501 *¥ (/niosh/docs/2003-154
/pdfs/1501.pdf) , 3700 *¥ (/niosh/docs/2003-154
/pdfs/3700.pdf) , 3800 ** (/niosh/docs/2003-154
/pdfs/3800.pdf) ;

OSHA 12 (http://www.osha.gov/dts/sltc/methods

/organic/org012/org012.html) & (http://www.cdc.gov
/Other/disclaimer.html) , 1005 (http://www.osha.gov

/dts/sltc/methods/validated/1005/1005.html) &
(http://www.cdc.gov/Other/disclaimer.html)

See: NMAM (/niosh/docs/2003-154/) or OSHA
Methods (http://www.osha.gov/dts/sltc/methods
/index.html) & (http://www.cdc.gov/Other
/disclaimer.html)

Exposure Limits niosrreL : Ca

TWA 0.1 ppm ST 1 ppm See Appendix A
(nengapdxa.html)

osHAPEL : [1910.1028] TWA 1 ppm ST 5
ppm See Appendix F (nengapdxf.html)

Physical Description Colorless to light-yellow liquid with an aromatic odor. [Note: A solid below 42°F.]

MW: BP: Frz: 42°F | so: 0.07% || ve: 75 mmHg iP: 9.24 eV
78.1 176°F

Sp.Gr: FIL.P: UEL: 7.8% LEL: 1.2%

0.88 12°F

Class IB Flammable Liquid: FI.P. below 73°F and BP at or above 100°F.

Incompatibilities & Reactivities Strong oxidizers, many fluorides & perchlorates, nitric acid

Exposure Routes INhalation, skin absorption, ingestion, skin and/or eye contact
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CDC - NIOSH Pocket Guide to Chemical Hazards - Benzene http://www.cdc.gov/niosh/npg/npgd0049.html

symptoms Irritation eyes, skin, nose, respiratory system; dizziness; headache, nausea, staggered gait;
anorexia, lassitude (weakness, exhaustion); dermatitis; bone marrow depression; [potential
occupational carcinogen]

Target Organs EYes, skin, respiratory system, blood, central nervous system, bone marrow

Cancer Site [Ieukemia]

Personal Protection/Sanitation (See protection First Aid (See procedures (firstaid.html) )
codes (protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Soap wash immediately

Eyes: Prevent eye contact Breathing: Respiratory support

Wash skin: When contaminated Swallow: Medical attention immediately

Remove: When wet (flammable)
Change: No recommendation
Provide: Eyewash, Quick drench

Respirator Recommendations

(See Appendix E) (nengapdxe.html)

NIOSH

At concentrations above the NIOSH REL, or where there is no REL, at any detectable
concentration:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in
a pressure-demand or other positive-pressure mode

(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained positive-
pressure breathing apparatus

Escape:

(APF =50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or
back-mounted organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0015 (/niosh/ipcsneng
/neng0015.html) See MEDICAL TESTS: 0022 (/niosh/docs/2005-110/nmed0022.html)

Page last reviewed: April 4, 2011
Page last updated: February 13, 2015
Content source: National Institute for Occupational Safety and Health (NIOSH) Education and Information Division

Centers for Disease Control and Prevention 1600 Clifton Road Atlanta, GA

30329-4027, USA I ]S A
800-CDC-INFO (800-232-4636) TTY: (888) 232-6348 - Contact CDC—INFO g,‘,adm WS

Government
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CDC - NIOSH Pocket Guide to Chemical Hazards - Ethyl benzene http://www.cdc.gov/niosh/npg/npgd0264.htmi

d Centers for Disease Control and Prevention
j CDC 24/7: Saving Lives. Protecting Pecple.™

Search the NIOSH Pocket Guide

Enter search terms separated by spaces.

Ethyl benzene

synonyms & Trade Names Ethylbenzol, Phenylethane

casNo. 100-41-4 rRTECS No. DAO700000 DOT ID & Guide 1175 130 (http://wwwapps.tc.gc.ca
(/niosh- /saf-sec-sur/3/erg-gmu/erg/guidepage.aspx
rtecs/DAAAEGO.html) /quidel30/) & (http://www.cdc.qov/Other

/disclaimer.html)

Formula CH3CH2CgHsg || conversion 1 ppm =4.34 ibLH 800 ppm [lO%LEL]
mg/m3 See: 100414 (/niosh/idIn/100414.html)

Measurement Methods

Exposure LImIts niosHrer : TWA 100 NI1OSH 1501 % (/niosh/docs/2003-154

ppm (435 mg/m3) ST 125 ppm (545 mg/m?3) /pdfs/1501.pdf) :

OSH/A PEL I (nengapdxg.html) : TWA 100 ppm (435 OSHA 7 (http://www.osha.gov/dts/sltc/methods
mg/m?) /organic/org007/org007.html) &
(http://www.cdc.gov/Other/disclaimer.html) , 1002
(http://www.osha.gov/dts/sltc/methods
/mdt/mdt1002/1002.html) & (http://www.cdc.gov
/Other/disclaimer.html)

See: NMAM (/niosh/docs/2003-154/) or OSHA
Methods (http://www.osha.gov/dts/sltc/methods
/index.html) & (http://www.cdc.gov/Other
/disclaimer.html)

Physical Description Colorless liquid with an aromatic odor.

MW: BP: Frz: -139°F || soi: 0.01% | ve: 7 mmHg ip: 8.76 eV
106.2 277°F

Sp.Gr: FIL.P: UEL: 6.7% LEL: 0.8%

0.87 55°F

Class IB Flammable Liquid: FI.P. below 73°F and BP at or above 100°F.

Incompatibilities & Reactivities Strong oxidizers

Exposure Routes INhalation, ingestion, skin and/or eye contact

symptoms irritation eyes, skin, mucous membrane; headache; dermatitis; narcosis, coma
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CDC - NIOSH Pocket Guide to Chemical Hazards - Ethyl benzene http://www.cdc.gov/niosh/npg/npgd0264.htmi

Target Organs EYes, skin, respiratory system, central nervous system

Personal Protection/Sanitation (See protection codes First Aid (See procedures (firstaid.html))

(protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Water flush promptly

Eyes: Prevent eye contact Breathing: Respiratory support

Wash skin: When contaminated Swallow: Medical attention immediately

Remove: When wet (flammable)
Change: No recommendation

Respirator Recommendations

NIOSH/OSHA

Up to 800 ppm:

(APF = 10) Any chemical cartridge respirator with organic vapor cartridge(s)*

(APF =50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or
back-mounted organic vapor canister

(APF = 25) Any powered, air-purifying respirator with organic vapor cartridge(s)*

(APF = 10) Any supplied-air respirator*

(APF =50) Any self-contained breathing apparatus with a full facepiece

Emergency or planned entry into unknown concentrations or IDLH conditions:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in
a pressure-demand or other positive-pressure mode

(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained positive-
pressure breathing apparatus

Escape:

(APF =50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or
back-mounted organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0268 (/niosh/ipcsneng
/neng0268.html) See MEDICAL TESTS: 0098 (/niosh/docs/2005-110/nmed0098.html)

Page last reviewed: April 4, 2011
Page last updated: February 13, 2015
Content source: National Institute for Occupational Safety and Health (NIOSH) Education and Information Division

Centers for Disease Control and Prevention 1600 Clifton Road Atlanta, GA * e

30329-4027, USA ,.--"‘[ ]S A0V
800-CDC-INFO (800-232-4636) TTY: (888) 232-6348 - Contact CDC—INFO OV <2

Gaovernment
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CDC - NIOSH Pocket Guide to Chemical Hazards - Ethylene dibromide http://www.cdc.gov/niosh/npg/npgd0270.html

d Centers for Disease Control and Prevention
j CDC 24/7: Saving Lives. Protecting Pecple.™

Search the NIOSH Pocket Guide

Enter search terms separated by spaces.

Ethylene dibromide

synonyms & Trade Names 1,2-Dibromoethane; Ethylene bromide; Glycol dibromide

casNo. 106-93-4 rRTECs No. KH9275000 DOT ID & Guide 1605 154
(/niosh-rtecs/KH8D8678.html) | (http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-
gmu/erg/quidepage.aspx/quidel54/) &
(http://www.cdc.gov/Other/disclaimer.html)

Formula BrCH>CH2Br Conversion 1 ppm =7.69 ibLH Ca [100 ppm]
mg/m3 See: 106934 (/niosh/idlh/106934.html)

Measurement Methods

NIOSH 1008 * (/niosh/docs/2003-154
/pdfs/1008.pdf) ;
OSHA 2 (http://www.osha.gov/dts/sltc

/methods/organic/org002/0rg002.html) &
(http://www.cdc.gov/Other/disclaimer.html)
See: NMAM (/niosh/docs/2003-154/) or
OSHA Methods (http://www.osha.gov

/dts/sltc/methods/index.html) &
(http://www.cdc.gov/Other/disclaimer.html)

Exposure Limits niosrrer : Ca TWA 0.045
ppm C 0.13 ppm [15-minute] See Appendix A
(nengapdxa.html)

osHAPEL : TWA 20 ppm C 30 ppm 50 ppm [5-minute
maximum peak]

Physical Description Colorless liquid or solid (below 50°F) with a sweet odor. [fumigant]

vmw: 187.9 || Br: 268°F | Frz: 50°F sol: 0.4% ve: 12 mmHg iP: 9.45eV

sp.cr: 2.17 | Fi.p: NA ueL: NA LEL: NA

Noncombustible Liquid

Incompatibilities & Reactivities Chemically-active metals such as sodium, potassium, calcium, hot
aluminum & magnesium; liquid ammonia; strong oxidizers

Exposure Routes INhalation, skin absorption, ingestion, skin and/or eye contact

symptoms irritation eyes, skin, respiratory system; dermatitis with vesiculation; liver, heart, spleen,
kidney damage; reproductive effects; [potential occupational carcinogen]

Target Organs EYyes, skin, respiratory system, liver, kidneys, reproductive system

cancer site [IN animals: skin & lung tumors]
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CDC - NIOSH Pocket Guide to Chemical Hazards - Ethylene dibromide http://www.cdc.gov/niosh/npg/npgd0270.html

Personal Protection/Sanitation (See protection codes First Aid (See procedures (firstaid.html) )
(protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Soap wash immediately

Eyes: Prevent eye contact Breathing: Respiratory support

Wash skin: When contaminated Swallow: Medical attention immediately

Remove: When wet or contaminated
Change: No recommendation
Provide: Eyewash, Quick drench

Respirator Recommendations

NIOSH

At concentrations above the NIOSH REL, or where there is no REL, at any detectable
concentration:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in
a pressure-demand or other positive-pressure mode

(APF =10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained positive-
pressure breathing apparatus

Escape:

(APF =50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or
back-mounted organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0045 (/niosh/ipcsneng
/neng0045.html) See MEDICAL TESTS: 0103 (/niosh/docs/2005-110/nmed0103.html)

Page last reviewed: April 4, 2011
Page last updated: February 13, 2015
Content source: National Institute for Occupational Safety and Health (NIOSH) Education and Information Division

Centers for Disease Control and Prevention 1600 Clifton Road Atlanta, GA o

30329-4027, USA I ]S A
800-CDC-INFO (800-232-4636) TTY: (888) 232-6348 - Contact CDC—INFO MadeEasy WS
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CDC - NIOSH Pocket Guide to Chemical Hazards - Ethylene dichloride http://www.cdc.gov/niosh/npg/npgd0271.htmi

d Centers for Disease Control and Prevention
@ CDC 24/7: Saving Lives. Protecting Peopla.™

Search the NIOSH Pocket Guide

SEARCH

Enter search terms separated by spaces.

Ethylene dichloride

synonyms & Trade Names 1,2-Dichloroethane; Ethylene chloride; Glycol dichloride

cas No. 107-06-2 rRTECSs No. K10525000 (/niosh- DOT ID & Guide 1184 131
rtecs/K1802C8.html) (http://wwwapps.tc.gc.ca/saf-sec-
sur/3/erg-gmu/erg/guidepage.aspx
/quidel31/) & (http://www.cdc.gov/Other
/disclaimer.html)

Formula CICH2CHCI conversion 1 ppm = 4.05 ibLH Ca [50 ppm]
mg/m3 See: 107062 (/niosh/idlh/107062.html)

Exposure Limits niostrer : Ca TWA 1 ppm (4 Measurement Methods
- -
mg/m?3) ST 2 ppm (8 mg/m?3) See Appendix A NIOSH 1003 *¥. (/niosh/docs/2003-154

(nengapdxa.html) See Appendix C (nengapdxc.html) /pdfs/1003.pdf). ;
OSHA 3 (http://www.osha.gov/dts/sltc
(Chloroethanes)

/methods/organic/org003/org003.html)
osHA PEL T (nengapdxg.html) : TWA 50 ppm C 100 ppm @ (http://www.cdc.qov/Other

200 ppm [5-minute maximum peak in any 3 hours] /disclaimer.html)

See: NMAM (/niosh/docs/2003-154/) or
OSHA Methods (http://www.osha.gov
/dts/sltc/methods/index.html) &
(http://www.cdc.gov/Other
/disclaimer.html)

physical Description Colorless liquid with a pleasant, chloroform-like odor. [Note: Decomposes slowly,
becomes acidic & darkens in color.]

vw: 99.0 Bp: 182°F | Frz: -32°F sol: 0.9% vpP: 64 mmHg ip: 11.05eV

sp.cr: 1.24 || Fi.p: 56°F || ueL: 16% LEL: 6.2%

Class IB Flammable Liquid: FI.P. below 73°F and BP at or above 100°F.

Incompatibilities & Reactivities Strong oxidizers & caustics; chemically-active metals such as magnesium
or aluminum powder, sodium & potassium; liquid ammonia [Note: Decomposes to vinyl chloride &
HCl above 1112°F.]

Exposure Routes INhalation, ingestion, skin absorption, skin and/or eye contact
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symptoms irritation eyes, corneal opacity; central nervous system depression; nausea, vomiting;
dermatitis; liver, kidney, cardiovascular system damage; [potential occupational carcinogen]

Target Organs  EYes, skin, kidneys, liver, central nervous system, cardiovascular system

cancer site [IN animals: forestomach, mammary gland & circulatory sys cancer]

Personal Protection/Sanitation (See protection codes First Aid (See procedures (firstaid.html) )
(protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Soap wash promptly

Eyes: Prevent eye contact Breathing: Respiratory support
Wash skin: When contaminated Swallow: Medical attention
Remove: When wet (flammable) immediately

Change: No recommendation

Provide: Eyewash, Quick drench

Respirator Recommendations

NIOSH

At concentrations above the NIOSH REL, or where there is no REL, at any detectable
concentration:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in
a pressure-demand or other positive-pressure mode

(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained positive-
pressure breathing apparatus

Escape:

(APF =50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or
back-mounted organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0250 (/niosh/ipcsneng
/neng0250.html) See MEDICAL TESTS: 0104 (/niosh/docs/2005-110/nmed0104.html)
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Search the NIOSH Pocket Guide

Enter search terms separated by spaces.

Gasoline

synonyms & Trade Names Motor fuel, Motor spirits, Natural gasoline, Petrol [Note: A complex mixture
of volatile hydrocarbons (paraffins, cycloparaffins, and aromatics).]

casNo. 8006-61-9 RTECS No. LX3300000 DOT ID & Guide 1203 128
(/niosh- (http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-
rtecs/L X325AA0.html) gmu/erg/quidepage.aspx/guidel?28/) &
(http://www.cdc.gov/Other/disclaimer.html)
Conversion 1 ppm =4.5 ipLH Ca [N.D.]
mg/m3 (approx) See: IDLH INDEX (/niosh/idlh/intridl4.html)

Measurement Methods

E[:;Er%isqur(ﬁe;;S;;at:tr’:II;)SH REL : Ca See OSHA PV2028 (http://www.osha.gov/dts/sltc
: /methods/partial/pv2028/2028.html) &

osHA PEL T (nengapdxg.html) : none (http://www.cdc.gov/Other/disclaimer.html)

See: NMAM (/niosh/docs/2003-154/) or

OSHA Methods (http://www.osha.gov/dts/sltc

/methods/index.html) & (http://www.cdc.gov

/Other/disclaimer.html)

Physical Description Clear liquid with a characteristic odor.

vw: 110 BP: FRz: ? sol: Insoluble || ve: 38-300 mmHg ip: ?
(approx) 102°F

Sp.Gr(60°F): FI.P: UEL: LeL: 1.4%

0.72-0.76 -45°F | 7.6%

Class IB Flammable Liquid: FI.P. below 73°F and BP at or above 100°F.

Incompatibilities & Reactivities Strong oxidizers such as peroxides, nitric acid & perchlorates

Exposure Routes INhalation, skin absorption, ingestion, skin and/or eye contact

symptoms irritation eyes, skin, mucous membrane; dermatitis; headache, lassitude (weakness,
exhaustion), blurred vision, dizziness, slurred speech, confusion, convulsions; chemical
pneumonitis (aspiration liquid); possible liver, kidney damage; [potential occupational carcinogen]

Target Organs EYes, skin, respiratory system, central nervous system, liver, kidneys
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cancer site [In animals: liver & kidney cancer]

Personal Protection/Sanitation (See protection codes First Aid (See procedures (firstaid.html) )
(protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Soap flush immediately

Eyes: Prevent eye contact Breathing: Respiratory support

Wash skin: When contaminated Swallow: Medical attention immediately

Remove: When wet (flammable)
Change: No recommendation
Provide: Eyewash, Quick drench

Respirator Recommendations

NIOSH

At concentrations above the NIOSH REL, or where there is no REL, at any detectable
concentration:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in
a pressure-demand or other positive-pressure mode

(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained positive-
pressure breathing apparatus

Escape:

(APF =50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or
back-mounted organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html)
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d Centers for Disease Control and Prevention
j CDC 24/7: Saving Lives. Protecting People, ™

Search the NIOSH Pocket Guide

SEARCH

Enter search terms separated by spaces.

Lead
synonyms & Trade Names Lead metal, Plumbum
CAS No. rRTECS No. OF7525000 DOT ID & Guide
7439-92-1 (/niosh-
rtecs/OF72D288.html)
Formula Pb conversion ipLH 100 mg/m3 (as Pb)
See: 7439921 (/niosh/idlh/7439921.html)

Exposure Limits niostrer *: TWA Measurement lMethods
“* (/ni -
(8-hour) 0.050 mg/m? See Appendix C NIOSH 7082 %% (/niosh/docs/2003-154

. - . /pdfs/7082.pdf) , 7105 =¥ (/niosh/docs/2003-154
{gegtqﬁé’rdr:ézt?;)rrfp':lj’azg(r;‘; E;L_f‘lssezapp"es /pdfs/7105.pdf) , 7300 % (/niosh/docs/2003-154
Appendix C.] /pdfs/7300.pdf) , 7301 == (/n_losh/docs/2003-154
ostiaPEL *: [1910.1025] TWA 0.050 mg/m3 /pdfs/7301.pdf) , 7303 ';_L (/nl_osh/docs/2003-154
See Appendix C (nengapdxc.html) [*Note: The /pdis/7308.pdf) , 7700 (/n.'OSh/dOCS/ZOO?’_lm
PEL also applies to other lead compounds (as /pdfs/7700.pdf) , 7701 =% (/n_losh/docs/2003-154
Pb) -- see Appendix C.] /pdfs/7701.pdf) , 7702 =¥ (/niosh/docs/2003-154

/pdfs/7702.pdf) , 9100 *¥ (/niosh/docs/2003-154
/pdfs/9100.pdf) , 9102 =¥ (/niosh/docs/2003-154
/pdfs/9102.pdf) , 9105 ** (/niosh/docs/2003-154
/pdfs/9105.pdf) ;
OSHA 1D121 (http://www.osha.gov/dts/sltc
/methods/inorganic/id121/id121.html) &
(http://www.cdc.gov/Other/disclaimer.html) , ID125G
(http://www.osha.gov/dts/sltc/methods/inorganic
/id1259/id125g.html) & (http://www.cdc.gov/Other
/disclaimer.html) , ID206 (http://www.osha.gov

/dts/sltc/methods/inorganic/id206/id206.html) &
(http://www.cdc.gov/Other/disclaimer.html)

See: NMAM (/niosh/docs/2003-154/) or OSHA
Methods (http://www.osha.gov/dts/sltc/methods

/index.html) & (http://www.cdc.gov/Other
/disclaimer.html)

o

Physical Description A heavy, ductile, soft, gray soli

MW: BP: MLT: sol: Insoluble | ve: O mmHg (approx) ip: NA
207.2 | 3164°F | 621°F
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Sp.Gr: Fi.p: NA || uEL: NA LEL: NA
11.34

Noncombustible Solid in bulk form.

Incompatibilities & Reactivities  Strong oxidizers, hydrogen peroxide, acids

Exposure Routes INhalation, ingestion, skin and/or eye contact

symptoms lassitude (weakness, exhaustion), insomnia; facial pallor; anorexia, weight loss,
malnutrition; constipation, abdominal pain, colic; anemia; gingival lead line; tremor; paralysis
wrist, ankles; encephalopathy; kidney disease; irritation eyes; hypertension

Target Organs EYyes, gastrointestinal tract, central nervous system, kidneys, blood, gingival tissue

Personal Protection/Sanitation (See protection First Aid (See procedures (firstaid.html) )
codes (protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Soap flush promptly

Eyes: Prevent eye contact Breathing: Respiratory support

Wash skin: Daily Swallow: Medical attention immediately
Remove: When wet or contaminated

Change: Daily

Respirator Recommendations
(See Appendix E) (nengapdxe.html)
NIOSH/OSHA

Up to 0.5 mg/m3:

(APF = 10) Any air-purifying respirator with an N100, R100, or P100 filter (including N100, R100,
and P100 filtering facepieces) except quarter-mask respirators.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

(APF = 10) Any supplied-air respirator

Up to 1.25 mg/ms3:
(APF = 25) Any supplied-air respirator operated in a continuous-flow mode
(APF = 25) Any powered, air-purifying respirator with a high-efficiency particulate filter.

Up to 2.5 mg/m3:

(APF = 50) Any air-purifying, full-facepiece respirator with an N100, R100, or P100 filter.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

(APF =50) Any supplied-air respirator that has a tight-fitting facepiece and is operated in a
continuous-flow mode

(APF =50) Any powered, air-purifying respirator with a tight-fitting facepiece and a high-efficiency
particulate filter

(APF = 50) Any self-contained breathing apparatus with a full facepiece

(APF = 50) Any supplied-air respirator with a full facepiece

Up to 50 mg/m3:
(APF =1000) Any supplied-air respirator operated in a pressure-demand or other positive-
pressure mode

Up to 100 mg/ms3:
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(APF = 2000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode

Emergency or planned entry into unknown concentrations or IDLH conditions:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in
a pressure-demand or other positive-pressure mode

(APF =10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained positive-
pressure breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator with an N100, R100, or P100 filter.
Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0052 (/niosh/ipcsneng
/neng0052.html) See MEDICAL TESTS: 0127 (/niosh/docs/2005-110/nmed0127.html)
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Search the NIOSH Pocket Guide

Enter search terms separated by spaces.

m-Xylene-alpha,alpha'-diamine

synonyms & Trade Names  1,3-bis(Aminomethyl)benzene; 1,3-Benzenedimethanamine; MXDA,;
m-Phenylenebis(methylamine); m-Xylylenediamine

cAsNo. 1477-55-0 RTECS No. PF8970000 DOT ID & Guide

(/niosh-
rtecs/PF88DF10.html)

Formula CgHa(CHaNHo), || Conversion oL+ N.D.
See: IDLH INDEX (/niosh/idIh/intridl4.html)

Measurement Methods

Ex_posu re LIMIts nioskrew : € 0.1 mg/m3 OSHA 105 (http://www.osha.gov/dts/sltc
[skin] /methods/organic/org105/0rgl05.html) &
osHAPEL T (nengapdxg.html) : none (http://www.cdc.gov/Other/disclaimer.html)
See: NMAM (/niosh/docs/2003-154/) or
OSHA Methods (http://www.osha.gov/dts/sltc

/methods/index.html) & (http://www.cdc.gov
/Other/disclaimer.html)

Physical Description Colorless liquid.

vMw: 136.2 | Br: 477°F | Frz: 58°F || sol: Miscible | VP(77°F): 0.03 mmHg ip: ?
Sp.Gr: FL.P: UEL: ? LEL: ?
1.032 243°F

Class 111B Combustible Liquid: FI.P. at or above 200°F.

Incompatibilities & Reactivities None reported

Exposure Routes INhalation, skin absorption, ingestion, skin and/or eye contact

symptoms 1N animals: irritation eyes, skin; liver, kidney, lung damage

Target Organs EYes, skin, respiratory system, liver, kidneys

Personal Protection/Sanitation (See protection codes FirstAid (See procedures (firstaid.html) )
(protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Water flush immediately

Eyes: Prevent eye contact Breathing: Respiratory support
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Wash skin: When contaminated Swallow: Medical attention immediately
Remove: When wet or contaminated

Change: No recommendation

Provide: Eyewash, Quick drench

Respirator Recommendations

Not available.

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 1462 (/niosh/ipcsneng
/neng1462.html)
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Search the NIOSH Pocket Guide

Enter search terms separated by spaces.

o-Xylene

synonyms & Trade Names 1,2-Dimethylbenzene; ortho-Xylene; o-Xylol

cAS No. 95-47-6 RTECs No. ZE2450000 DOT ID & Guide 1307 130
(/niosh- (http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-
rtecs/ZE256250.html) gmu/erg/quidepage.aspx/quidel30/) &
(http://www.cdc.gov/Other/disclaimer.html)
Formula C6H4(CH3)2 Conversion 1 ppm = 4.34 ioLH 900 ppm
mg/m3 See: 95476 (/niosh/idIh/95476.html)

Measurement Methods

NIOSH 1501 *% (/niosh/docs/2003-154
/pdfs/1501.pdf) , 3800 ** (/niosh
/docs/2003-154/pdfs/3800.pdf) ;

OSHA 1002 (http://www.osha.gov/dts/sltc

/methods/mdt/mdt1002/1002.html) &
(http://www.cdc.gov/Other/disclaimer.html)

See: NMAM (/niosh/docs/2003-154/) or OSHA
Methods (http://www.osha.gov/dts/sltc

/methods/index.html) & (http://www.cdc.gov
/Other/disclaimer.html)

Exposure Limits niosrHrer : TWA 100
ppm (435 mg/m3) ST 150 ppm (655 mg/m3)
osHA PEL T (nengapdxg.html) : TWA 100 ppm (435
mg/m3)

Physical Description Colorless liquid with an aromatic odor.

MW: BP: Frz: -13°F sol: 0.02% vP: 7 mmHg ip: 8.56 eV
106.2 292°F

Sp.Gr: FIL.P: UEL: 6.7% LEL: 0.9%

0.88 90°F

Class IC Flammable Liquid: FI.P. at or above 73°F and below 100°F.

Incompatibilities & Reactivities Strong oxidizers, strong acids

Exposure Routes INhalation, skin absorption, ingestion, skin and/or eye contact

symptoms irritation eyes, skin, nose, throat; dizziness, excitement, drowsiness, incoordination,
staggering gait; corneal vacuolization; anorexia, nausea, vomiting, abdominal pain; dermatitis
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Target Organs EYes, skin, respiratory system, central nervous system, gastrointestinal tract, blood,

liver, kidneys

personal Protection/Sanitation (See protection codes First Aid (See procedures (firstaid.html) )
(protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Soap wash promptly

Eyes: Prevent eye contact Breathing: Respiratory support

Wash skin: When contaminated Swallow: Medical attention immediately
Remove: When wet (flammable)

Change: No recommendation

Respirator Recommendations

NIOSH/OSHA

Up to 900 ppm:

(APF = 10) Any chemical cartridge respirator with organic vapor cartridge(s)*
(APF = 25) Any powered, air-purifying respirator with organic vapor cartridge(s)*
(APF =10) Any supplied-air respirator*

(APF = 50) Any self-contained breathing apparatus with a full facepiece

Emergency or planned entry into unknown concentrations or IDLH conditions:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in
a pressure-demand or other positive-pressure mode

(APF =10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained positive-
pressure breathing apparatus

Escape:

(APF =50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or
back-mounted organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0084 (/niosh/ipcsneng
/neng0084.html)
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Search the NIOSH Pocket Guide

SEARCH

Enter search terms separated by spaces.

Tetrachloroethylene

synonyms & Trade Names Perchlorethylene, Perchloroethylene, Perk, Tetrachlorethylene

cAs No. 127-18-4 RTECS No. KX3850000 (/niosh- || boT 1D & Guide 1897 160
rtecs/KX3ABF10.html) (http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-
gmu/erg/quidepage.aspx/guidel60/) &
(http://www.cdc.gov/Other/disclaimer.html)

Formula CloC=CCl> conversion 1 ppm =6.78 ioLH Ca [150 ppm]
mg/m3 See: 127184 (/niosh/idlh/127184.html)

Measurement Methods

NIOSH 1003 % (/niosh/docs/2003-154
/pdfs/1003.pdf) ;

} OSHA 1001 (http://www.osha.gov/dts/sltc
ostiapeL T (nengapdxg.html) : TWA 100 ppm /methods/mdt/mdt1001/1001.html) &

C 200 ppm (for 5 minutes in any 3-hour period), with (http://www.cdc.gov/Other/disclaimer.html)

a maximum peak of 300 ppm See: NMAM (/niosh/docs/2003-1547) or

OSHA Methods (http://www.osha.gov
/dts/sltc/methods/index.html) &
(http://www.cdc.gov/Other/disclaimer.html)

Exposure Limits niosHrer : Ca Minimize

workplace exposure concentrations. See Appendix A
(nengapdxa.html)

Physical Description Colorless liquid with a mild, chloroform-like odor.

MW: BP: Frz: -2°F sol: 0.02% vp: 14 mmHg ip: 9.32eV
165.8 250°F

Sp.Gr: Fi.e: NA || ueL: NA LEL: NA

1.62

Noncombustible Liquid, but decomposes in a fire to hydrogen chloride and phosgene.

Incompatibilities & Reactivities  Strong oxidizers; chemically-active metals such as lithium, beryllium &
barium; caustic soda; sodium hydroxide; potash

Exposure Routes INhalation, skin absorption, ingestion, skin and/or eye contact

symptoms  irritation eyes, skin, nose, throat, respiratory system; nausea; flush face, neck; dizziness,
incoordination; headache, drowsiness; skin erythema (skin redness); liver damage; [potential
occupational carcinogen]
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Target Organs EYes, skin, respiratory system, liver, kidneys, central nervous system

cancer site [IN animals: liver tumors]

Personal Protection/Sanitation (See protection codes
(protect.html) )

Skin: Prevent skin contact

Eyes: Prevent eye contact

Wash skin: When contaminated

Remove: When wet or contaminated
Change: No recommendation

Provide: Eyewash, Quick drench

First aid (See procedures (firstaid.html) )

Eye: Irrigate immediately
Skin: Soap wash promptly
Breathing: Respiratory support

Swallow: Medical attention immediately

Respirator Recommendations

NIOSH

concentration:

a pressure-demand or other positive-pressure mode

pressure breathing apparatus

Escape:

back-mounted organic vapor canister

At concentrations above the NIOSH REL, or where there is no REL, at any detectable
(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in

(APF =10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained positive-

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0076 (/niosh/ipcsneng

/neng0076.html) See MEDICAL TESTS: 0179 (/niosh/docs/2005-110/nmed0179.html)
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d Centers for Disease Control and Prevention
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Search the NIOSH Pocket Guide

Enter search terms separated by spaces.

Toluene

synonyms & Trade Names Methyl benzene, Methyl benzol, Phenyl methane, Toluol

cAas No. 108-88-3 RTECS No. XS§5250000 DOT ID & Guide 1294 130 (http://wwwapps.tc.gc.ca
(/niosh- /saf-sec-sur/3/erg-gmu/erg/guidepage.aspx
rtecs/XS501BD0.html) /quidel30/) & (http://www.cdc.qgov/Other
/disclaimer.html)
Formula C6H5CH3 Conversion 1 ppm = 3.77 ipLH 500 ppm
mg/m3 See: 108883 (/niosh/idlh/108883.html)

Measurement Methods

NIOSH 1500 *% (/niosh/docs/2003-154
/pdfs/1500.pdf) , 1501 *¥ (/niosh/docs/2003-154
/pdfs/1501.pdf) , 3800 ** (/niosh/docs/2003-154
/pdfs/3800.pdf) , 4000 *¥ (/niosh/docs/2003-154
/pdfs/4000.pdf) ;

OSHA 111 (http://www.osha.gov/dts/sltc/methods
/organic/orglil/orglll.html) & (http://www.cdc.gov

/Other/disclaimer.html

See: NMAM (/niosh/docs/2003-154/) or OSHA
Methods (http://www.osha.gov/dts/sltc/methods
/index.html) & (http://www.cdc.gov/Other
/disclaimer.html

Exposure Limits niosrHrer : TWA 100
ppm (375 mg/m3) ST 150 ppm (560 mg/m3)
osHA PEL T (nengapdxg.html) : TWA 200 ppm C
300 ppm 500 ppm (10-minute maximum peak)

Physical Description Colorless liquid with a sweet, pungent, benzene-like odor.

MW: BP: FRZ: Sol(74°F): vp: 21 mmHg ip: 8.82eV
92.1 232°F -139°F 0.07%

Sp.Gr: FI.P: UEL: 7.1% || LEL: 1.1%

0.87 40°F

Class IB Flammable Liquid: FI.P. below 73°F and BP at or above 100°F.

Incompatibilities & Reactivities Strong oxidizers

Exposure Routes INhalation, skin absorption, ingestion, skin and/or eye contact

symptoms irritation eyes, nose; lassitude (weakness, exhaustion), confusion, euphoria, dizziness,
headache; dilated pupils, lacrimation (discharge of tears); anxiety, muscle fatigue, insomnia;
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paresthesia; dermatitis; liver, kidney damage

http://www.cdc.gov/niosh/npg/npgd0619.html

Target Organs EYyes, skin, respiratory system, central nervous system, liver, kidneys

Personal Protection/Sanitation (See protection codes
(protect.html) )

Skin: Prevent skin contact

Eyes: Prevent eye contact

Wash skin: When contaminated

Remove: When wet (flammable)

Change: No recommendation

FirstAid (See procedures (firstaid.html) )
Eye: Irrigate immediately

Skin: Soap wash promptly

Breathing: Respiratory support
Swallow: Medical attention immediately

Respirator Recommendations
NIOSH
Up to 500 ppm:

back-mounted organic vapor canister
(APF =10) Any supplied-air respirator*

pressure breathing apparatus

Escape:

back-mounted organic vapor canister

(APF = 10) Any chemical cartridge respirator with organic vapor cartridge(s)*
(APF = 25) Any powered, air-purifying respirator with organic vapor cartridge(s)*
(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or

(APF =50) Any self-contained breathing apparatus with a full facepiece

Emergency or planned entry into unknown concentrations or IDLH conditions:
(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in
a pressure-demand or other positive-pressure mode
(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained positive-

(APF =50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0078 (/niosh/ipcsneng

/neng0078.html) See MEDICAL TESTS: 0232 (/niosh/docs/2005-110/nmed0232.html)

Page last reviewed: April 4, 2011
Page last updated: February 13, 2015

Content source: National Institute for Occupational Safety and Health (NIOSH) Education and Information Division

Centers for Disease Control and Prevention 1600 Clifton Road Atlanta, GA

30329-4027, USA

800-CDC-INFO (800-232-4636) TTY: (888) 232-6348 - Contact CDC—INFO

USA
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RUST-OLEUM

Safety Data Sheet CORPORATION

* Trusted Quality Since 1921 *
www.rustoleum.com

1. Identification

Product Name: ICWB LSPR 12PK WHITE MARKING Revision Date: 4/8/2020

Product Identifier: 203039 Supercedes Date: 2/18/2019

Recommended Use: Marking Paint / Aerosols

Supplier: Rust-Oleum Corporation Manufacturer: Rust-Oleum Corporation
11 Hawthorn Parkway 11 Hawthorn Parkway
Vernon Hills, IL 60061 Vernon Hills, IL 60061
USA USA

Preparer: Regulatory Department

Emergency Telephone: 24 Hour Hotline: 847-367-7700

2. Hazard Identification

Classification

Symbol(s) of Product

Signal Word

Danger

Possible Hazards

35% of the mixture consists of ingredient(s) of unknown acute toxicity.

GHS HAZARD STATEMENTS

Flammable Aerosol, category 1 H222 Extremely flammable aerosol.

Compressed Gas H280 Contains gas under pressure; may explode if heated.

Carcinogenicity, category 2 H351 Suspected of causing cancer.

STOT, repeated exposure, category 2 H373 May cause damage to organs through prolonged or repeated exposure.

GHS LABEL PRECAUTIONARY STATEMENTS

P210

P211
P251
P410+P412
P410+P403
P201
P280
P308+P313
P405
P501

Keep away from heat, hot surfaces, sparks, open flames and other ignition sources. NO
SMOKING.

Do not spray on an open flame or other ignition source.

Do not pierce or burn, even after use.

Protect from sunlight. Do not expose to temperatures exceeding 50°C / 122°F.

Protect from sunlight. Store in a well-ventilated place.

Obtain special instructions before use.

Wear protective gloves/protective clothing/eye protection/face protection.

IF exposed or concerned: Get medical advice/attention.

Store locked up.

Dispose of contents/container in accordance with local, regional and national regulations.
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P260 Do not breathe dust/fume/gas/mist/vapors/spray.
P314 Get medical advice/attention if you feel unwell.

3. Composition / Information On Ingredients

HAZARDOUS SUBSTANCES

Chemical Name CAS-No. Wt.% GHS Symbols GHS Statements
Range -

Propane 74-98-6 10-25 GHS04 H280

Titanium Dioxide 13463-67-7 2.5-10 Not Available Not Available

n-Butane 106-97-8 2.5-10 GHS04 H280

Naphtha, Petroleum, Hydrotreated Light 64742-49-0 2.5-10 GHSO08 H304

Xylenes (o-, m-, p- Isomers) 1330-20-7  2.5-10 GHS02-GHS07 H226-315-319-332

Hydrous Magnesium Silicate 14807-96-6 1.0-2.5 Not Available Not Available

n-Butyl Acetate 123-86-4 1.0-2.5 GHS02-GHS07 H226-336

Ethylbenzene 100414 1025  gHole-GHS07- H225-304-332-351-373

Octane 111659 0110  gHove-GHS07- H225-304-315-336

4. First-Aid Measures

FIRST AID - EYE CONTACT: Immediately flush eyes with plenty of water for at least 15 minutes holding eyelids open. Get medical
attention. Do NOT allow rubbing of eyes or keeping eyes closed.

FIRST AID - SKIN CONTACT: Wash skin with soap and water. Remove contaminated clothing. Get medical attention if irritation
develops or persists.

FIRST AID - INHALATION: Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get
immediate medical attention. Do NOT use mouth-to-mouth resuscitation. If you experience difficulty in breathing, leave the area to
obtain fresh air. If continued difficulty is experienced, get medical assistance immediately.

FIRST AID - INGESTION: Aspiration hazard: Do not induce vomiting or give anything by mouth because this material can enter the
lungs and cause severe lung damage. Get immediate medical attention. If swallowed, get medical attention.

5. Fire-Fighting Measures

EXTINGUISHING MEDIA: Alcohol Film Forming Foam, Carbon Dioxide, Dry Chemical, Dry Sand, Water Fog

UNUSUAL FIRE AND EXPLOSION HAZARDS: FLASH POINT IS LESS THAN 20°F. EXTREMELY FLAMMABLE LIQUID AND
VAPOR!Water spray may be ineffective. Closed containers may explode when exposed to extreme heat due to buildup of steam.
Closed containers may explode when exposed to extreme heat. Vapors may form explosive mixtures with air. Vapors can travel to a
source of ignition and flash back. Isolate from heat, electrical equipment, sparks and open flame. Perforation of the pressurized
container may cause bursting of the can.

SPECIAL FIREFIGHTING PROCEDURES: Full protective equipment including self-contained breathing apparatus should be used.
Evacuate area and fight fire from a safe distance. Water may be used to cool closed containers to prevent pressure buildup and
possible autoignition or explosion. Use water spray to keep fire-exposed containers cool. Containers may explode when heated.

Special Fire and Explosion Hazard (Combustible Dust): No Information

6. Accidental Release Measures
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STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: Contain spilled liquid with sand or earth. DO NOT use
combustible materials such as sawdust. Isolate the hazard area and deny entry to unnecessary and unprotected personnel. Remove
all sources of ignition, ventilate area and remove with inert absorbent and non-sparking tools. Dispose of according to local, state
(provincial) and federal regulations. Do not incinerate closed containers. Ventilate area, isolate spilled material, and remove with
inert absorbent. Dispose of contaminated absorbent, container, and unused contents in accordance with local, state, and federal
regulations.

7. Handling and Storage

HANDLING: Wash thoroughly after handling. Wash hands before eating. Remove contaminated clothing and launder before reuse.
Use only with adequate ventilation. Follow all SDS and label precautions even after container is emptied because it may retain
product residues. Avoid breathing fumes, vapors, or mist. Avoid contact with eyes, skin and clothing.

STORAGE: Keep containers tightly closed. Isolate from heat, electrical equipment, sparks and open flame. Contents under
pressure. Do not store above 120 ° F. Store large quantities in buildings designed and protected for storage of flammable aerosols.
Product should be stored in tightly sealed containers and protected from heat, moisture, and foreign materials. Keep away from heat,
sparks, flame and sources of ignition. Avoid excess heat.

Advice on Safe Handling of Combustible Dust: No Information

8. Exposure Controls / Personal Protection

. Weight % ACGIH TLV- ACGIH TLV- OSHA PEL-
Chemical Name CAS-No. | |ess Than TWA STEL OSHAPEL-TWA|  “cEILING
Propane 74-98-6 20.0 N.E. N.E. 1000 ppm N.E.
Titanium Dioxide 13463-67-7 10.0 10 mg/m3 N.E. 15 mg/m3 N.E.
n-Butane 106-97-8 10.0 N.E. 1000 ppm N.E. N.E.
Naphtha, Petroleum,

Hydrotreated Light 64742-49-0 10.0 N.E. N.E. N.E. N.E.
Xylenes (o0-, m-, p- Isomers) 1330-20-7 10.0 100 ppm 150 ppm 100 ppm N.E.
Hydrous Magnesium Silicate 14807-96-6 5.0 2 mg/m3 N.E. N.E. N.E.
n-Butyl Acetate 123-86-4 5.0 50 ppm 150 ppm 150 ppm N.E.
Ethylbenzene 100-41-4 5.0 20 ppm N.E. 100 ppm N.E.
Octane 111-65-9 1.0 300 ppm N.E. 500 ppm N.E.

PERSONAL PROTECTION

ENGINEERING CONTROLS: Use explosion-proof ventilation equipment. Provide general dilution of local exhaust ventilation in
volume and pattern to keep TLV of hazardous ingredients below acceptable limits. Prevent build-up of vapors by opening all doors
and windows to achieve cross-ventilation. Use process enclosures, local exhaust ventilation, or other engineering controls to control
airborne levels below recommended exposure limits.

RESPIRATORY PROTECTION: A respiratory protection program that meets OSHA 1910.134 and ANSI Z88.2 requirements must be
followed whenever workplace conditions warrant a respirator's use. A NIOSH/MSHA approved air purifying respirator with organic
vapor cartridge or canister may be permissible under certain circumstances where airborne concentrations are expected to exceed
exposure limits.

SKIN PROTECTION: Use gloves to prevent prolonged skin contact. Nitrile or Neoprene gloves may afford adequate skin protection.
EYE PROTECTION: Use safety eyewear designed to protect against splash of liquids.

OTHER PROTECTIVE EQUIPMENT: Refer to safety supervisor or industrial hygienist for further guidance regarding types of
personal protective equipment and their applications.

HYGIENIC PRACTICES: Wash thoroughly with soap and water before eating, drinking or smoking. Remove contaminated clothing
immediately and launder before reuse.

Engineering Measures for Combustible Dust: No Information
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9. Physical and Chemical Properties

Appearance: Aerosolized Mist Physical State: Liquid
Odor: Solvent Like Odor Threshold: N.E.
Specific Gravity: 0.883 pH: N.D.
Freeze Point, °C: N.D. Viscosity: N.D.
Solubility in Water: Miscible Partition Coefficient, n-octanol/

Decompostion Temp., °C: N.D. water: N.D.
Boiling Range, °C: -37-537 Explosive Limits, vol%: 0.9-12.6
Flammability: Does not Support Combustion Flash Point, °C: -96
Evaporation Rate: Faster than Ether Auto-ignition Temp., °C: N.D.
Vapor Density: Heavier than Air Vapor Pressure: N.D.

(See "Other information" Section for abbreviation legend)

10. Stability and Reactivity

CONDITIONS TO AVOID: Avoid temperatures above 120°F (49°C). Avoid all possible sources of ignition.
INCOMPATIBILITY: Incompatible with strong oxidizing agents, strong acids and strong alkalies.

HAZARDOUS DECOMPOSITION: By open flame, carbon monoxide and carbon dioxide. When heated to decomposition, it emits
acrid smoke and irritating fumes. Contains solvents which may form carbon monoxide, carbon dioxide, and formaldehyde.

HAZARDOUS POLYMERIZATION: Will not occur under normal conditions.
STABILITY: This product is stable under normal storage conditions.

11. Toxicological Information

EFFECTS OF OVEREXPOSURE - EYE CONTACT: Causes Serious Eye Irritation
EFFECTS OF OVEREXPOSURE - SKIN CONTACT: No Information

EFFECTS OF OVEREXPOSURE - INHALATION: High gas, vapor, mist or dust concentrations may be harmful if inhaled. High
vapor concentrations are irritating to the eyes, nose, throat and lungs. Harmful if inhaled. Avoid breathing fumes, spray, vapors, or
mist. Prolonged or excessive inhalation may cause respiratory tract irritation.

EFFECTS OF OVEREXPOSURE - INGESTION: Harmful if swallowed.

EFFECTS OF OVEREXPOSURE - CHRONIC HAZARDS: Overexposure to xylene in laboratory animals has been associated with
liver abnormalities, kidney, lung, spleen, eye and blood damage as well as reproductive disorders. Effects in humans, due to chronic
overexposure, have included liver, cardiac abnormalities and nervous system damage. IARC lists Ethylbenzene as a possible human
carcinogen (group 2B). Contains Titanium Dioxide. Titanium Dioxide is listed as a Group 2B-"Possibly carcinogenic to humans" by
IARC. No significant exposure to Titanium Dioxide is thought to occur during the use of products in which Titanium Dioxide is bound
to other materials, such as in paints during brush application or drying. Risk of overexposure depends on duration and level of
exposure to dust from repeated sanding of surfaces or spray mist and the actual concentration of Titanium Dioxide in the formula.
(Ref: IARC Monograph, Vol. 93, 2010)May cause central nervous system disorder (e.g., narcosis involving a loss of coordination,
weakness, fatigue, mental confusion, and blurred vision) and/or damage. Reports have associated repeated and prolonged
occupational overexposure to solvents with permanent brain and nervous system damage. High concentrations may lead to central
nervous system effects (drowsiness, dizziness, nausea, headaches, paralysis, and blurred vision) and/or damage.

PRIMARY ROUTE(S) OF ENTRY: Eye Contact, Ingestion, Inhalation, Skin Absorption, Skin Contact

ACUTE TOXICITY VALUES

The acute effects of this product have not been tested. Data on individual components are tabulated below:

CAS-No. Chemical Name Oral LD50 Dermal LD50 Vapor LC50
13463-67-7  Titanium Dioxide >10000 mg/kg Rat 2500 mg/kg N.E.
106-97-8 n-Butane N.E. N.E. 658 mg/L Rat
64742-49-0  Naphtha, Petroleum, Hydrotreated Light >5000 mg/kg Rat >3160 mg/kg Rabbit >4951 mg/L Rat
1330-20-7 Xylenes (o-, m-, p- Isomers) 3500 mg/kg Rat >4350 mg/kg Rabbit 29.08 mg/L Rat
14807-96-6  Hydrous Magnesium Silicate 6000 N.E. 30
123-86-4 n-Butyl Acetate 10768 mg/kg Rat >17600 mg/kg Rabbit > 21 mg/L Rat
100-41-4 Ethylbenzene 3500 mg/kg Rat 15400 mg/kg Rabbit 17.4 mg/L Rat
111-65-9 Octane N.E. N.E. >23.36 mg/L Rat

N.E. - Not Established

12. Ecological Information
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ECOLOGICAL INFORMATION: Product is a mixture of listed components.

13. Disposal Information

DISPOSAL INFORMATION: Do not incinerate closed containers. This product as supplied is a USEPA defined ignitable hazardous
waste. Dispose of unusable product as a hazardous waste (D001) in accordance with local, state, and federal regulation.

14. Transport Information

Domestic (USDOT) International (IMDG) Air (IATA) TDG (Canada)
UN Number: N.A. 1950 1950 N.A.
Proper Shipping Name: Aerosols Aerosols Aerosols, flammable Aerosols
Hazard Class: N.A. 2 2.1 N.A.
Packing Group: N.A. N.A. N.A. N.A.
Limited Quantity: Yes Yes Yes Yes

15. Regulatory Information

U.S. Federal Regulations:

CERCLA - SARA Hazard Category

This product has been reviewed according to the EPA ‘Hazard Categories’ promulgated under Sections 311 and 312 of the
Superfund Amendment and Reauthorization Act of 1986 (SARA Title Ill) and is considered, under applicable definitions, to
meet the following categories:

Gas under pressure, Carcinogenicity, Specific target organ toxicity (single or repeated exposure)

Sara Section 313:

This product contains the following substances subject to the reporting requirements of Section 313 of Title Ill of the
Superfund Amendment and Reauthorization Act of 1986 and 40 CFR part 372:

Chemical Name CAS-No.
Xylenes (o-, m-, p- Isomers) 1330-20-7
Ethylbenzene 100-41-4

Toxic Substances Control Act:

This product contains the following chemical substances subject to the reporting requirements of TSCA 12(b) if exported from
the United States:

Chemical Name CAS-No.
Castor oil, sulfated, sodium salt 68187-76-8

U.S. State Regulations:

California Proposition 65:

WARNING: Cancer and Reproductive Harm - www.P65Warnings.ca.gov.
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16. Other Information

HMIS RATINGS
Health: 2* Flammability: 4 Physical Hazard: 0 Personal Protection:
NFPA RATINGS
Health: 2 Flammability: 4 Instability 0
Maximum Incremental Reactivity 0.83
SDS REVISION DATE: 4/8/2020
REASON FOR REVISION: Substance Chemical Name Changed
Product Composition Changed
Substance and/or Product Properties Changed in Section(s):
09 - Physical & Chemical Properties
15 - Regulatory Information
16 - Other Information
Revision Statement(s) Changed
Legend: N.A. - Not Applicable, N.D. - Not Determined, N.E. - Not Established

Rust-Oleum Corporation believes, to the best of its knowledge, information and belief, the information contained herein to be
accurate and reliable as of the date of this safety data sheet. However, because the conditions of handling, use, and storage of
these materials are beyond our control, we assume no responsibility or liability for personal injury or property damage incurred by

the use of these materials. Rust-Oleum Corporation makes no warranty, expressed or implied, regarding the accuracy or

reliability of the data or results obtained from their use. All materials may present unknown hazards and should be used with
caution. The information and recommendations in this material safety data sheet are offered for the users’ consideration and
examination. It is the responsibility of the user to determine the final suitability of this information and to comply with all applicable

international, federal, state, and local laws and regulations.




Safety Data Sheet: Simple Green® All-Purpose Cleaner *
Version No. 13000-18C Issue Date: August 8, 2018 Supersedes Date: May 31, 2018 OSHA HCS-2012 / GHS

Section 1: IDENTIFICATION

Product Name: Simple Green® All-Purpose Cleaner
Additional Names:

Manufacturer’s Part Number: *Please refer to Section 16

Recommended Use: Cleaner & Degreaser for water tolerant surfaces.
Restrictions on Use: Do not use on non-rinsable surfaces.

Company: Sunshine Makers, Inc. Telephone:  800-228-0709 e 562-795-6000 Mon — Fri, 8am — 5pm PST
15922 Pacific Coast Highway Fax: 562-592-3830
Huntington Beach, CA 92649 USA Email: info@simplegreen.com

Emergency Phone: Chem-Tel 24-Hour Emergency Service: 800-255-3924

Section 2: HAZARDS IDENTIFICATION

This product has been assessed in accordance to 2012 OSHA Hazard Communication Standards (29 CFR 1910.1200) and has been
determined to not be classifiable as hazardous.

OSHA HCS 2012
Label Elements
Signal Word: None Hazard Symbol(s)/Pictogram(s): None required

Hazard Statements: None

Precautionary Statements: None

Hazards Not Otherwise Classified (HNOC): None
Other Information: None Known

Section 3: COMPOSITION/INFORMATION ON INGREDIENTS

Ingredient CAS Number Percent Range
Water 7732-18-5 > 84.8%*
C9-11 Alcohols Ethoxylated 68439-46-3 <5%*
Sodium Citrate 68-04-2 <5%*
Sodium Carbonate 497-19-8 <1%*
Tetrasodium Glutamate Diacetate 51981-21-6 < 1%*
Citric Acid 77-92-9 < 1%*
Methylchloroisothiazolinone 26172-55-4 <0.002%*
Methylisothiazolinone 2682-20-4 <0.001%*
Fragrance Proprietary Mixture <1%*
Liquitint Colorant Proprietary Mixture <1%*

*specific percentages of composition are being withheld as a trade secret

Section 4: FIRST-AID MEASURES

Inhalation: Not expected to cause respiratory irritation. If adverse effect occurs, move to fresh air.
Skin Contact: Not expected to cause skin irritation. If adverse effect occurs, rinse skin with water.
Eye Contact: Not expected to cause eye irritation. If adverse effect occurs, flush eyes with water.
Ingestion: May cause upset stomach. Drink plenty of water to dilute. See section 11.

Most Important Symptoms/Effects, Acute and Delayed: None known.

Indication of Immediate Medical Attention and Special Treatment Needed, if necessary:  Treat symptomatically

Page 1 of 5



Simple Green® All-Purpose Cleaner *
Issue Date: August 8, 2018 Supersedes Date: May 31, 2018

Safety Data Sheet:
Version No. 13000-18C

OSHA HCS-2012 / GHS

Section 5: FIRE-FIGHTING MEASURES

|II

Use Dry chemical, CO2, water spray or “alcohol” foam. Avoid high volume jet water.
In event of fire, fire created carbon oxides may be formed.

Wear positive pressure self-contained breathing apparatus; Wear full protective
clothing.

Suitable & Unsuitable Extinguishing Media:
Specific Hazards Arising from Chemical:
Special Protective Actions for Fire-Fighters:

This product is non-flammable. See Section 9 for Physical Properties.

ACCIDENTAL RELEASE MEASURES

Section 6:

Personal Precautions, Protective Equipment and Emergency Procedures: For non-emergency and emergency personnel: See section
8 — personal protection. Avoid eye contact. Safety goggles suggested.

Environmental Precautions: Do not allow into open waterways and ground water systems.

Methods and Materials for Containment and Clean Up: Dike or soak up with inert absorbent material. See section 13 for disposal
considerations.

Section 7: HANDLING AND STORAGE

Precautions for Safe Handling: Ensure adequate ventilation. Keep out of reach of children. Keep away from heat, sparks, open flame
and direct sunlight. Do not pierce any part of the container. Do not mix or contaminate with any other chemical. Do not eat, drink or
smoke while using this product.

Conditions for Safe Storage including Incompatibilities: Keep container tightly closed. Keep in cool dry area. Avoid prolonged
exposure to sunlight. Do not store at temperatures above 109°F (42.7°C). If separation occurs, mix the product for reconstitution.

EXPOSURE CONTROLS / PERSONAL PROTECTION

Section 8:

Exposure Limit Values: No components listed with TWA or STEL values under OSHA or ACGIH.

Appropriate Engineering Controls: Showers, eyewash stations, ventilation systems

Individual Protection Measures / Personal Protective Equipment (PPE)

Eye Contact: Use protective glasses or safety goggles if splashing or spray-back is likely.

Respiratory: Use in well ventilated areas or local exhaust ventilations when cleaning small spaces.

Skin Contact: Use protective gloves (any material) when used for prolonged periods or dermally sensitive.
General Hygiene Considerations: Wash thoroughly after handling and before eating or drinking.

Section 9: PHYSICAL AND CHEMICAL PROPERTIES

Appearance: Green Liquid Partition Coefficient: n-octanol/water: | Not determined
Odor: Added sassafras odor Autoignition Temperature: Non-flammable

Odor Threshold: Not determined Decomposition Temperature: 42.7°C (109°F)

pH ASTM D-1293: 8.5-9.2 Viscosity: Like water

Freezing Point ASTM D-1177: 0-3.33°C (32-38°F) Specific Gravity ASTM D-891: 1.01-1.03

Boiling Point & Range ASTM D-1120: | 101°C (213.8°F) VOCs: **Water & fragrance exemption in calculation

Flash Point ASTM D-93: > 212°F SCAQMD 304-91 / EPA 24: 0g/L 0 Ib/gal 0%
Evaporation Rate ASTM D-1901: % Butyl Acetate @ 25°C CARB Method 310**: 2.5g/L | 0.021 Ib/gal 0.25%
Flammability (solid, gas): Not applicable SCAQMD Method 313: Not tested

Upper/Lower Flammability or Explosive Limits: | Not applicable

VOC Composite Partial Pressure:

Not determined

Vapor Pressure ASTM D-323:

| 0.60 PSI @77°F, 2.05 PSI @100°F

Relative Density ASTM D-4017:

8.42 — 8.59 Ib/gal

Vapor Density: |

Not determined

Solubility:

100% in water

Page 2 of 5




Safety Data Sheet: Simple Green® All-Purpose Cleaner *
Version No. 13000-18C Issue Date: August 8, 2018 Supersedes Date: May 31, 2018 OSHA HCS-2012 / GHS

Section 10: STABILITY AND REACTIVITY

Reactivity: Non-reactive.

Chemical Stability: Stable under normal conditions 70°F (21°C) and 14.7 psig (760 mmHg).
Possibility of Hazardous Reactions: None known.

Conditions to Avoid: Excessive heat or cold.

Incompatible Materials: Do not mix with oxidizers, acids, bathroom cleaners, or disinfecting agents.

Hazardous Decomposition Products: Normal products of combustion - CO, CO2.

Section 11: TOXICOLOGICAL INFORMATION

Likely Routes of Exposure: Inhalation - Overexposure may cause headache.
Skin Contact - Not expected to cause irritation, repeated contact may cause dry skin.
Eye Contact - Not expected to cause irritation.
Ingestion - May cause upset stomach.

Symptoms related to the physical, chemical and toxicological characteristics: no symptoms expected under typical use conditions.
Delayed and immediate effects and or chronic effects from short term exposure: no symptoms expected under typical use conditions.
Delayed and immediate effects and or chronic effects from long term exposure: headache, dry skin, or skin irritation may occur.
Interactive effects: Not known.

Numerical Measures of Toxicity

Acute Toxicity: Oral LDso (rat) > 5 g/kg body weight

Dermal LDso (rabbit) > 5 g/kg body weight

Calculated via OSHA HCS 2012 / Globally Harmonized System of Classification and Labelling of Chemicals

Skin Corrosion/Irritation: Non-irritant per Dermal Irritection® assay modeling. No animal testing performed.
Eye Damage/Irritation: Non/Minimal irritant per Ocular Irritection® assay modeling. No animal testing performed.
Germ Cell Mutagenicity: Mixture does not classify under this category.
Carcinogenicity: Mixture does not classify under this category.
Reproductive Toxicity: Mixture does not classify under this category.
STOT-Single Exposure: Mixture does not classify under this category.
STOT-Repeated Exposure: Mixture does not classify under this category.
Aspiration Hazard: Mixture does not classify under this category.

Section 12: ECOLOGICAL INFORMATION

Ecotoxicity:  Volume of ingredients used does not trigger toxicity classifications under the Globally Harmonized System of
Classification and Labelling of Chemicals.

Aquatic: Aquatic Toxicity - Low, based on OECD 201, 202, 203 + Microtox: ECso & ICso 2100 mg/L. Volume of ingredients used
does not trigger toxicity classifications under the Globally Harmonized System of Classification and Labelling of
Chemicals.

Terrestrial: Not tested on finished formulation.

Persistence and Degradability: Readily Biodegradable per OCED 301D, Closed Bottle Test. Reaches 100% biodegradability within
1 year or less.

Bioaccumulative Potential: No data available.
Mobility in Soil: No data available.
Other Adverse Effects: No data available.

Section 13: DISPOSAL CONSIDERATIONS

Unused or Used Liquid: May be considered hazardous in your area depending on usage and tonnage of disposal — check with local,
regional, and or national regulations for appropriate methods of disposal.

Empty Containers: May be offered for recycling.

Never dispose of used degreasing rinsates into lakes, streams, and open bodies of water or storm drains.
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Safety Data Sheet: Simple Green® All-Purpose Cleaner *
Version No. 13000-18C Issue Date: August 8, 2018 Supersedes Date: May 31, 2018 OSHA HCS-2012 / GHS

Section 14: TRANSPORT INFORMATION

U.N. Number: Not applicable

U.N. Proper Shipping Name: Cleaning Compound, Liquid NOI

Transport Hazard Class(es): Not applicable

Packing Group: Not applicable

Environmental Hazards: Marine Pollutant - NO

Transport in Bulk (according to Annex Il of MARPOL 73/78 and IBC Code): Unknown.

Special precautions which user needs to be aware of/comply with, in connection None known.

with transport or conveyance either within or outside their premises:

U.S. (DOT) / Canadian TDG: Not Regulated for shipping. ICAO/ IATA: Not classified as Hazardous
IMO / IDMG: Not classified as Hazardous ADR/RID: Not classified as Hazardous

Section 15: REGULATORY INFORMATION

All components are listed on: TSCA and DSL Inventory.

SARA Title lll: Sections 311/312 Hazard Categories — Not applicable.
Sections 313 Superfunds Amendments and Reauthorizations Act of 1986 — Not applicable.
Sections 302 — Not applicable.

Clean Air Act (CAA): Not applicable
Clean Water Act (CWA):  Not applicable

State Right To Know Lists: No ingredients listed

California Proposition 65: No ingredients listed

Texas ESL:

Ethoxylated Alcohol 68439-46-3 60 pug/m?3 long term 600 pg/m3 short term
Sodium Citrate 68-04-2 5 ug/m3 long term 50 pg/m3 short term
Sodium Carbonate 497-19-8 5 ug/m3 long term 50 pg/m3 short term
Citric Acid 77-92-9 10 pg/m3 long term 100 pg/m3 short term

This product has been classified as “not classifiable as hazardous” in accordance with Consumer Product Safety Commission (16 CFR
Chapter 2), and labelled and packaged accordingly.

Section 16: OTHER INFORMATION

Size UPC Size upc

2 fl. oz. 043318131035 67.6 fl. oz. 043318130144
41l. oz. 043318130014 67.6 fl. oz. 043318000393
16 fl. oz. 043318130021 1 gallon 043318000799
22 fl. oz. 043318130229 1 gallon 043318130052
24 fl. oz. 043318130137 1 gallon 043318004957
32 fl. oz. 043318002557 1 gallon w/ dilution bottle 043318480492
32 fl. oz. 043318130335 140 fl. oz. w/ dilution bottle 043318001468
32 fl. oz. 043318000652 2.5 gallon 043318004889

USA items listed only. Not all items listed. USA items may not be valid for international sale.
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Safety Data Sheet: Simple Green® All-Purpose Cleaner *
Version No. 13000-18C Issue Date: August 8, 2018 Supersedes Date: May 31, 2018 OSHA HCS-2012 / GHS

Section 16: OTHER INFORMATION - continued

NFPA:

Health — None Stability — Stable

Flammability — Non-flammable Special - None 0,

Acronyms

NTP National Toxicology Program IARC International Agency for Research on Cancer
OSHA Occupational Safety and Health Administration CPSC Consumer Product Safety Commission

TSCA Toxic Substances Control Act DSL Domestic Substances List

Prepared / Revised By:  Sunshine Makers, Inc., Regulatory Department.
This SDS has been revised in the following sections: Clarification on hazards in section 2, expanded transparency in section 3, revised layout in
section 9, 14 & 16, added statement in section 15.

DISCLAIMER: The information provided in this Safety Data Sheet is correct to the best of our knowledge, information and belief at the date of its publication. The
information given is designed only as guidance for safe handling, use, processing, storage, transportation, disposal and release and is not to be considered a warranty
or quality specification. The information relates only to the specific material designated and may not be valid for such material used in combination with any other
materials or in any process, unless specified in the text.
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KJ | Kennedy Jenks

Injury/lliness Report Form

This form should only be used for reporting an incident resulting in employee injury/illness. Prior to completing this
form, verify that the appropriate notifications have been made as identified below. Use the Incident/Property Damage
Report Form to document property damage or other incident. Use the Near Miss Report Form to document Near
Misses.

Name and job title of injured/iliness employee:

Employee’s address and telephone number:

Time, Date, and Location where the injury/iliness occurred:

Address of KJ site contact:

Check the appropriate nature of injury/iliness(s):

___ Sprain ___ Laceration ___Impact/Compression Injury _ Nausea

___ Fracture ____ Puncture ___Allergic Reaction ___ Chemical/Substance Exposure
____Abrasion ____Avulsion (amputation)  Eye Injury ___ Heat/Cold Exposure

___ Bruise ___ Burn ____ Hearing-Related Injury

___Altered Level of Consciousness ____ Respiratory/Cardiac-Related Event

Identify the body part affected:

What was the employee doing when the injury/iliness occurred?

Site-Specific Health and Safety Plan
DOE, Former Circle K Site 2196008*00
© Kennedy/Jenks Consultants, Inc., 2023



KJ | Kennedy Jenks

What action, mechanism, or piece of equipment directly contributed to the injury/illness?

What other processes or items may have indirectly contributed to the employee injury/illness?

Description of accident, accident scene and if accident scene has been instrumentally altered by
employees, bystanders and/or emergency personnel and equipment:

How might have this injury/illness been avoided?

Was the injuryliliness immediate or did it gradually evolve over time?

If this event occurred at a job site, was a site-specific safety plan prepared and approved? If so, please
attach to this form.

If this event occurred at a job site, was a job hazard analysis completed for the task which the employee
was performing at the time of injury/iliness? If so, please attach.

What were weather conditions at the time of the injury/iliness?

Was the employee’s supervisor notified? When?

Site-Specific Health and Safety Plan
DOE, Former Circle K Site 2196008*00
© Kennedy/Jenks Consultants, Inc., 2023
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Li

KJ | Kennedy Jenks

id the employee contact WorkCare for medical direction? When?

st emergency medical services, fire, or law enforcement agencies summoned for the injured employee:

Provide names and phone numbers of witnesses:

Injured employee was transported to:

I declare that the information provided within this report is true and correct, to the best of my knowledge and
subject to review by representatives of Kennedy Jenks and its insurers.

Na

me of person preparing this report:

Title: Date:

Signature:

Site-Specific Health and Safety Plan
DOE, Former Circle K Site 2196008*00
© Kennedy/Jenks Consultants, Inc., 2023
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Incident/Property Damage Report Form

This form should be used only for an incident resulting in property damage without injury to
employees involved. Use the Injury/lliness Report Form to document employee injuries. Use the
Near Miss Report Form to document Near Misses.

Name(s) of employee(s) involved:

Time, Date, and Location where the incident/property damage occurred:

Description of the incident/property damage:

What was the employee doing when the incident/property damage occurred?

What action, mechanism, or piece of equipment may have directly contributed to the incident/property
damage?

What other processes or items may have indirectly contributed to this incident/property damage?

If this incident/property damage occurred at a job site, was a site-specific safety plan prepared and
approved? If so, please attach to this form.

Detail any corrective actions taken.

Site-Specific Health and Safety Plan
DOE, Former Circle K Site 2196008*00
© Kennedy/Jenks Consultants, Inc., 2023
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Provide names and phone numbers of witnesses:

I declare that the information provided within this report is true and correct, to the best of my knowledge and
subject to review by representatives of Kennedy Jenks and its insurers.

Name of person preparing this report:

Title: Date:
Signature of H&S Manager: Date:
Signature of Project Manager: Date:

Site-Specific Health and Safety Plan
DOE, Former Circle K Site 2196008*00
© Kennedy/Jenks Consultants, Inc., 2023



Near Miss Report Form

This form should only be used for Near Miss events which did NOT result in injury or incident/property damage. Use the
Injury/lliness Report Form to record injuries or illness. Use the Incident/Property Damage Report Form to record property damage.

Date: Location:

Time: [lam. [lp.m.

Weather Conditions:

Please check all that apply:
[ JUnsafe Act [ ]Unsafe Condition [ lUnsafe Equipment [ ]Unsafe Use of Equipment

Description of Near Miss in detail:

Employee Name Date:

This section to be completed by Supervisor, Health & Safety Manager, or Representative.

Cause of Near Miss:

Corrective action(s) taken:

H&S Manager Date:
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Motor Vehicle Incident Report

Directions: Employee must gather the detailed information below and submit as soon as possible to the Chief Risk Officer (Jerry Cavaluzzi),
Health & Safety Manager (John Jindra), copy their Supervisor and the Fleet Administrator (Melissa Hines). After review and approval by
the Chief Risk Officer, the Fleet Administrator will submit Report to: https://www.zurichna.com/claims noting Zurich Policy Number
BAP9326879.

Employee Information
Employee Name:

Address: City: State: Zip:

Home Phone ( ) - Employee’s preferred language:

Driver’s License: State Issued Injured? [ Yes OJ No
Company Vehicle

Was the vehicle Company/Personal/Rental? Rental Agency:
Year: Make: Model:____License Plate Number: Odometer Reading:
[VIN: Area of Damageto Vehicle:

Vehicle Drivable? Yes [J No I Phone number of garage taken to:

Incident Information

Date of Incident: / / Time of Incident: : CJam. CIpm

Location of Incident: City: State: Zip:
Were Police Called? Yes [ No[J  Department:

Officer Name/Badge # Phone ( ) -
Police Report Number: Was a citation/ticket issued to any driver? Yes [J No[l
Reason:

How did incident occur? (please be specific)

Other Vehicle (use additional sheet if necessary, for additional vehicles)

Was another person/vehicle involved in incident? LI Yes LI No Were they issued a citation? LlYes LNo

Year: Make: Model: License Plate #: Driver's  License #:
Owner’s Name: Address: City: State:_ Zip:
Driver’s Name: Address: City: State: __ Zip:

Home Phone ( ) - Work Phone ( ) ) - Damage to Vehicle:

Insurance Carrier: Policy #: Agent’s Name: Phone ( ) -
Were there passengers in the other vehicle? L1 ves Lno Injured

Name: Phone ( ) - L1 ves b

Name: Phone ( ) - L1 Yes b

Name: Phone ( ) - O Yes[
Witness Information

Were there any witnesses to this incident? Yes No

Name: Phone ( ) -

Name: Phone ( ) -

Rev. December 2022


https://www.zurichna.com/claims

K ‘ Kennedy Jenks

Please provide the following photos to avoid delays:

1 photo of odometer (showing full mileage)

1 photo of VIN# (combination of 17 digits and letters, located on the driver door or door frame, or on the left
bottom corner of the windshield)

1 photo of license plate

e 1 photo standing 5-7 feet away from the vehicle showing wide shot of the damage

e At least 4 in total showing all components damaged on the vehicle

Attach photos of damage here:

Rev. December 2022
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