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CONFIDENTIALITY STATEMENT 

This document is furnished to the California Air Resources Board (CARB) for compliance with Title 17 
California Code of Regulations (CCR), Division 3, Chapter 1, Subchapter 10, Article 4, Subarticle 13, 
Section 95668(h)(1)&(2). This document contains confidential information regarding Pacific Gas and 
Electric Company’s (PG&E’s) underground gas storage facilities. PG&E has marked all documents 
containing confidential information regarding PG&E’s facilities as “CONFIDENTIAL”. All pages 
labeled “CONFIDENTIAL” should not be copied or distributed in any manner except among CARB 
personnel and California local air district personnel involved with enforcement of the applicable 
regulatory requirements, without prior notification and approval from PG&E. 
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1. Introduction and Purpose 

The following protocol outlines PG&E’s monitoring plan for the Los Medanos Underground Gas 
Storage Facility (herein referred to as “Los Medanos UGSF” or “the Facility”) as required by the 
CARB Greenhouse Gas Emission Standard for Crude Oil and Natural Gas Facilities, referred to as 
the CARB Oil and Gas Rule, promulgated under 17 CCR, Division 3, Chapter 1, Subchapter 10, 
Article 4, Subarticle 13 (the Subarticle), Section 95668(h)(1)&(2). 

PG&E Los Medanos UGSF is located at 4690 Evora Road, Concord, California with Bay Area Air 
Quality Management District (BAAQMD) as the local air district. The Facility receives natural gas via 
pipeline and operates a compressor that injects gas into underground geological formations where 
the gas is stored. 

The monitoring plan addresses the following three key areas, as outlined under as specified in 
Section 95668(h)(4) of the Subarticle: 

(A) Continuous Ambient Monitoring 
(B) Daily or Continuous Leak Screening 
(C) Well Blowout Procedures 

PG&E received approval from CARB and BAAQMD for the most recent version of the Los Medanos 
UGSF monitoring plan on November 2, 2021. PG&E is now submitting this updated monitoring plan 
to CARB by July 1, 2024, in accordance with Section 95668 (h)(1)(B) of the Subarticle. 

Within 180 days of CARB’s approval of this updated monitoring plan, and consistent with Section 
95668(h)(3) of the Subarticle, PG&E will begin monitoring PG&E Los Medanos UGSF according to 
this updated monitoring plan. PG&E will continue to monitor the Facility in accordance with the 
previously approved monitoring plan while awaiting CARB’s approval for this updated monitoring plan. 

2. Continuous Ambient Monitoring 

2.1 Location of Ambient Air Monitors 
As required by Section 95668(h)(4)(A)(1)(a) of the Subarticle and approved by CARB in November 
2021, PG&E Los Medanos UGSF operates two ambient air monitors, one at the predominant upwind 
location (West Monitoring Station) and one at the predominant downwind location (East Monitoring 
Station). Additionally, PG&E also installed a meteorological station to monitor the meteorological 
properties at the Facility. Figure 1 below identifies PG&E’s East Monitoring Station and West 
Monitoring Station locations for the ambient monitors and the meteorological station located at the 
Los Medanos UGSF which was proposed in the monitoring plan initially submitted in 2017 and the 
location approved in 2019. These monitors are placed at ground level. 
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Figure 1: Location of Ambient Monitors at the Los Medanos UGSF 

The ambient monitoring locations were chosen to meet the requirements of Section 95668(h)(4)(A) of 
the Subarticle as well as the monitor site selection guidance presented in 40 CFR Part 58, 
Appendices A & E and EPA’s Meteorological Monitoring Guidance for Regulatory Modeling 
Applications. The monitoring locations are of suitable terrain features/obstructions and meet the 
requirements for obtaining representative air quality measurements and right-of-way access to the 
site. The meteorological station is located at a distance which is beyond the influence of obstructions 
such as buildings and trees. Section 2.1.1 of this monitoring plan discusses supporting 
documentation on the locations of the ambient monitors. 

2.1.1 Supporting Geographical Information and Wind Data 
The Los Medanos UGSF is located in the San Francisco Bay Area, northeast of Concord, 
California. The Facility is surrounded by grass-covered hills and is situated between the 
communities of Clyde and Bay Point. The predominant geological features nearby are the hills 
surrounding the Facility, the San Francisco Bay to the west, and the Suisun Bay to the north. 
PG&E believes that the location of the ambient monitors (as outlined in Figure 1) allows 
representative measurement of background methane concentration at the Facility. 

When PG&E was first determining the locations for the ambient monitors in 2017, several 
databases were reviewed to find representative meteorological stations to establish predominant 
wind flow patterns for the Facility. Wind roses provided in Figure 2 were produced using data 
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collected in 2016 by the National Ocean Service (NOS) in Port Chicago. The location of the 
meteorological station is provided below: 

• Port Chicago: 38.0560, -122.0395, 5.0 kilometers northwest of Los Medanos. 

The wind rose in Figure 2 indicates the Port Chicago wind monitor has prevailing winds out of the 
south-southwest through the west following up-channel flow from the San Francisco Bay. During 
fall and winter, the wind pattern shifts to a more diurnal pattern following the linear orientation of 
the Carquinez Straight, as seen in Figure 1. 

The West Monitoring Station is located west of Well Pad A on the crest of a hill predominantly 
upwind of all emission sources associated with the Facility. Note that PG&E has included a 
topographical map to depict the complex geography of the Los Medanos UGSF in Appendix B. 
The East Monitoring Station is located northeast of the Los Medanos Compressor Station 
situated between the compressor station and the United Sportsmen Gun Club, predominantly 
downwind of all emission sources associated with the Facility.  

Figure 3 demonstrates how hypothetical emission trajectories would be captured by the East 
Monitoring Station. The emission trajectories were created by inverting the wind data collected 
from the Port Chicago meteorological station (i.e. the direction the wind is coming from), to show 
a projection of where the wind (or emissions) is going towards. As seen in Figure 3, the East 
Monitoring Station readily captures emissions from well pads C and D. PG&E was not able to 
propose a downwind monitor directly east of well pads A and B due to access restrictions (i.e. no 
roadways leading up to the hill directly east of well pad B), and due to geographical constraints 
(i.e. the deep valley along the access road northeast of well pad B). A topographical map of the 
Los Medanos UGSF has been provided in Appendix B to support this description. PG&E 
assumes that due to the distance between well pads A and B from the East Monitoring Station, 
emissions from well pads A and B will be incorporated into the ambient air through atmospheric 
mixing, which will then be detected by the East Monitoring Station. 
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Figure 2: Seasonal Wind Roses for Port Chicago Meteorological Station 
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2.2 Ambient Air Monitor Technology and Operation 
2.2.1 Technology 
The ambient monitoring instruments are capable of measuring the ambient methane 
concentrations at a minimum accuracy of 250 ppb with data resolution of one minute. PG&E uses 
the LGR MicroPortable analyzer ambient monitors along with supporting instrumentation that 
provides automated zero/span verifications. These monitors provide a minimum methane 
detection level of 10 ppb which exceeds the 250-ppb accuracy requirement required by the CARB 
Oil and Gas Rule. Detailed instrument specifications have been provided in Appendix C. 

PG&E’s sampling inlet heights on the ambient monitors are approximately 8-12 feet above 
ground level. Given that methane is lighter than air during normal atmospheric conditions, PG&E 
believes this height captures representative methane releases. Additionally, per 40 CFR Part 58, 
Appendix E, Ambient Air Quality Surveillance – Probe and Monitoring Path Siting Criteria for 
Ambient Air Quality Monitoring, microscale ambient monitors are required to have an inlet probe 
height two to seven meters (6.6 - 23 feet) above ground level, which is consistent with PG&E’s 
sampling inlet height. 
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2.2.2 Operation 
As required by Section 95668(h)(4)(A)(1)(b) of the Subarticle, PG&E will continue to calibrate the 
ambient air monitors at least once annually, which is more frequent than the manufacturer’s 
recommendation. PG&E will continue to repair or replace any defective air monitors within 14 
calendar days from the date of calibration or discovery of malfunction. In the event that parts or 
equipment needed to complete the necessary repairs are unavailable within this timeframe, 
PG&E will request a delay of repair from the CARB Executive Officer in accordance with Section 
95670.1 of the Subarticle. 

The monitors will continue to operate continuously. In the event of an unplanned or unpredictable 
power loss and/or maintenance, daily leak screening per Section 95668(h)(4)(B)(1) of the 
Subarticle will adequately capture any leaks. In addition, PG&E will keep records of any time the 
monitoring system is inactivated and reactivated along with an explanation of reason for the 
system being inactivated per Section 95668(h)(4)(A)(10) of the Subarticle. 

2.3 Meteorological Measurements 
As required by Section 95668(h)(4)(A)(2) of the Subarticle, the ambient monitoring system includes 
instrumentation that allows for continuous measurement and recording of ambient temperature, 
ambient pressure, relative humidity, wind speed, and wind direction. PG&E utilizes one 10-meter 
meteorological measurement tower at the Facility to measure the aforementioned meteorological 
parameters. Due to the complex topography at the Facility, microclimates can be created in the 
valleys between the small hills. In order to capture representative meteorological data for the overall 
Facility, PG&E has placed the meteorological station with the West Monitoring Station as shown in 
Figure 1. This location is the ideal location for the meteorological station because the meteorological 
station is located on a hill which captures unobstructed meteorological conditions entering the Los 
Medanos UGSF from the Carquinez Straight (located northwest of the Facility). 

The meteorological monitor operates continuously, except in the event of an unplanned or 
unpredictable power loss. PG&E believes that one station is adequate to provide sufficient 
meteorological data that is representative of conditions at the Facility due to the small footprint of the 
Facility. A summary of the meteorological instrumentation at the Los Medanos meteorological station 
located at the West Monitoring Station is presented in Table 1 below. 

Table 1. Los Medanos Meteorological Equipment 

Parameter 
(Manufacturer/Model) 

Specified
Accuracy 

Sensor Resolution 
in System 

Wind Speed 
Met Pak Weather Station 100-

1723-1B-2-11 
±2% @ 12 m/s 0.01 m/s 

Wind Direction 
Met Pak Weather Station 100-

1723-1B-2-11 

±3 degrees @ 12 
m/s 1 degree 

Temperature 
Met Pak Weather Station 100-

1723-1B-2-11 
±0.1°C 0.1°C 

Relative Humidity 
Met Pak Weather Station 100-

1723-1B-2-11 
±0.8% RH @ 23°C 0.1% RH 
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Parameter 
(Manufacturer/Model) 

Specified
Accuracy 

Sensor Resolution 
in System 

Barometric Pressure 
Met Pak Weather Station 100-

1723-1B-2-11 
±0.5 hPa 0.1 hPa 

2.4 Data Handling 
2.4.1 Data Validation and Storage 
In order to validate data being captured by the ambient monitoring system, PG&E has 
implemented the procedures outlined in a quality assurance project plan (QAPP) that was 
submitted to CARB on September 2021 and approved by CARB and BAAQMD on November 2, 
2021. 

The necessary practices and procedures as stipulated in the following EPA documents are 
contained in the QAPP, specifically: 

• 40 CFR Part 58, Appendix A – Quality Assurance Requirements for Monitors used in 
Evaluations of National Ambient Air Quality Standards (NAAQS); 

• Quality Assurance Handbook for Air Pollution Measurement Systems, Vol. IV: 
Meteorological Measurements, EPA-454/B-08-002, March 2008; 

• Quality Assurance Handbook for Air Pollution Measurement Systems, Vol. II: Ambient Air 
Quality Monitoring Program, EPA-454/B-17-001, January 2017; and 

• Meteorological Monitoring Guidance for Regulatory Modeling Applications, EPA-454/R-
99-005, February 2000. 

The procedures outlined in the reference documents listed above represent best practices for 
ambient air quality monitoring and provide sound data validation protocols. The categories below 
represent the descriptive titles of each section that are included in the QAPP: 

• Project Management Elements 
o Approvals Signatures 
o Table of Contents 
o Distribution List 
o Project/Task Organization 
o Problem Definition/Background 
o Project/Task Description 
o Data Quality Objectives and Criteria for Measurement of Data 
o Special Training/Certifications 
o Documents and Records 

• Measurement and Data Acquisition 
o Sampling Process Design 
o Monitoring Equipment and Methods Description 
o Sample Handling and Custody 
o Quality Control Requirements 
o Instrument/Equipment Testing, Inspection and Maintenance 
o Instrument/Equipment Calibration and Frequency 
o Inspection/Acceptance of Supplies and Consumables 
o Data Management 

• Assessment and Oversight 
o Assessments and Response Actions 
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o Reports to Management 
• Data Validation and Usability 

o Data Review, Validation, and Verification Requirements 
o Data Validation and Verification Methods 
o Reconciliation with User Requirements 

Unlike conventional technologies (like gas chromatography, Nondispersive Infrared Sensor 
[NDIR], and electrochemical sensors) for measuring gas concentrations that usually require 
frequent calibration, span and zero checks, and periodic bump test validation, the analyzer PG&E 
uses (LGR MicroPortable) is based on (cavity enhanced) high resolution tunable diode laser 
absorption spectroscopy. Further technical details about the LGR MicroPortable analyzer 
technology are included in Appendix C. Per guidance from the ambient monitor manufacturer, 
PG&E performs preventative maintenance and calibration of the methane analyzer annually. 

Alarm system failure is determined by the ambient monitor system health metrics which monitor 
the temperature, pressure, optical path length, laser wavelength, and all parameters used in the 
analysis and that affect the measured concentration. Table 8 and 9 in Appendix C describe each 
warning and alarm in greater detail. If any measured parameter is outside normal bounds, a 
critical error or warning flag is triggered and provided in the data file and in the coil register of the 
Modbus output immediately. 

By virtue of the selected technology and measurement method, the ambient monitor analyzer 
automatically performs a zero measurement every second as part of normal operation, and is 
inherently linear, which obviates the need for a span check. Internal system health diagnostics 
record, monitor and report all of the parameters that affect measurement integrity. If any of these 
parameters indicate operation outside prescribed normal bounds, the system will trigger 
flags/alarms that are instantly presented in the data files. These comprehensive health 
diagnostics ensure proper system oversight and, as a result, obviate the need for a bump check. 
Alerts are sent out instantly when the health metrics fall outside of the established threshold. 
These alerts are monitored, verified, and can be used to identify the need for any additional 
verification or adjustments. Additionally, operation of the system will be verified periodically. 

To perform sampling and analysis operations consistently, standard operating procedures (SOPs) 
for the PG&E Los Medanos monitoring network were developed and included as part of the 
QAPP. SOPs are written documents that detail the method for an operation, analysis, or action 
with thoroughly prescribed techniques as well as steps and are officially approved as the method 
for performing routine and repetitive tasks. SOPs ensure consistent performance with 
organizational practices, serve as training aids, provide ready reference and documentation of 
proper procedures, reduce work effort, reduce error occurrences in data, and improve data 
comparability, credibility, and defensibility. Each SOP is sufficiently clear and written in a step-by-
step format to be readily understood by a person knowledgeable in the general concept of the 
procedure. 

Pursuant to Section 95668(h)(4)(A)(3) of the Subarticle, PG&E’s ambient air monitoring system 
(including the meteorological station) has the ability to store at least 24 months of continuous data 
with the capability to generate hourly, daily, weekly, monthly and annual reports. 

2.4.2 Data Reporting 
Pursuant to Sections 95668(h)(4)(A)(5), 95673(a)(11) and 95673(b)(2) of the Subarticle, PG&E 
will continue to provide an annual report of all meteorological data and ambient air data collected 
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at the Los Medanos UGSF to CARB electronically at oilandgas@arb.ca.gov with the subject line 
“Natural Gas Underground Storage Reporting”. Additionally, PG&E will continue to make all data 
collected by the monitoring system to be made available upon request from the CARB Executive 
Officer. 

2.5 Alarm System and Monitoring Baseline Conditions 
Pursuant to Section 95668(h)(4)(A)(4) of the Subarticle, PG&E has established an integrated alarm 
system connected to the ambient air monitors that is audible and visible continuously in the control 
room at the Facility and at PG&E’s Gas Control Center located in San Ramon, California. Per Section 
95668(h)(4)(A)(7) of the Subarticle, the alarm system will be triggered when the West or East ambient 
air monitor has a sensor failure, or when the downwind ambient air monitor reading records the 1-
hour average concentration, for a full operating hour, as greater than or equal to four times the 
downwind ambient air monitor baseline. 

Pursuant to Section 95668(h)(4)(A)(6) of the Subarticle, PG&E has established a baseline monitoring 
value for the Facility using 12 months of continuous monitoring data from August 6th, 2019, through 
August 5th, 2020. The baseline condition was established from the 98th percentile of the 12-month 
continuous period of 1-hour measurements. PG&E submitted the baseline data and calculation on 
March 17th, 2021, and received approval of the baseline concentration on November 2, 2021. 

A summary of the baseline concentration at Los Medanos’ West and East Monitoring Stations is 
presented in Table 2 below. 

Table 2. Los Medanos Baseline Concentration Values 

LM – E LM – W – MET 

Approved Baseline 
Concentration (ppm) 4.41 2.50 

Alarm Threshold (ppm)1 17.64 10 

1. Alarm system is triggered when the sensor detects a reading that is greater 
than or equal to 4 times the baseline concentration value. 

For the purposes of determining the downwind ambient air monitor 1-hour values, a full operating 
hour will be considered as at least 45 valid data points that will be used to calculate the hourly 
average. Hourly data will not include partial operating hours (any clock hour with less than 45 minutes 
of monitor operation) and hours when maintenance or quality-assurance activities are performed on 
the monitors. Pursuant to Section 95668(h)(4)(A)(9), PG&E recognizes that the upwind (LM-W-MET) 
and downwind (LM-E) baseline conditions may be re-evaluated every 12 months for changes in local 
conditions and must be approved by CARB. Note that if alarms are frequently triggered due to 
planned maintenance and operational activities, PG&E will submit an updated monitoring plan with 
revised data collection and alarming calculation procedures. 
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In the event that an alarm is triggered, PG&E will confirm that an alarm condition has occurred and 
then contact the following agencies within 24 hours of the alarm trigger in accordance with Section 
95668(h)(4)(A(8): 

• CARB 
• California Department of Conservation Geologic Energy Management Division (CalGEM) 
• BAAQMD 

The following represent examples of scenarios where, if an alarm is triggered, PG&E will investigate 
the cause of any resultant alarms, document the cause of the alarm, and provide CARB, CalGEM, 
and BAAQMD a notification via email within 24 hours. PG&E will include an explanation for the alarm 
condition in the notification when an explanation is available: 

1. Natural gas blowdown events. 
2. Natural gas releases due to maintenance activities or emergency shutdowns. 

3. Leak Screening, Repair, and Reporting 

3.1 Daily or Continuous Leak Screening 
In accordance with Section 95668(h)(4)(B)(1) of the Subarticle, PG&E has been conducting and will 
continue to conduct daily leak screening or inspection at each injection/withdrawal wellhead and 
attached pipelines using Detecto Pak-Infrared (DP-IR) with Method 21 probe, Thermo Fischer Toxic 
Vapor Analyzer (TVA), or alternate leak screening instruments described in Section 3.1.1 below. 
PG&E intends to evaluate gas detection instrumentation for continuous leak screening in parallel with 
completing daily leak screening surveys. Should PG&E choose to use continuous leak 
instrumentation to meet the requirements of Section 95668(h)(4)(B) of the Subarticle, PG&E will 
submit a request to CARB to amend the monitoring plan to reflect the use of this instrumentation in 
lieu of the daily leak survey instruments. Under the CalGEM approved leak detection protocol, PG&E 
currently performs daily leak screenings in accordance with its utility procedures TD-4110P-01 
(provided in Appendix D). PG&E proposes to continue to use these procedures to meet the leak 
screening requirement under the CARB Oil & Gas Rule. 

Pursuant to Section 95668(h)(4)(B)(1)(a) of the Subarticle, PG&E will report a delay of inspection if 
wildlife is found to be present on a component and inspection must be halted or postponed within a 
certain distance of the wildlife in order to comply with state and federal wildlife regulations. PG&E will 
report the delay of the inspection to CARB within 24 hours of discovering the wildlife. The notification 
will include a description of the type of wildlife and the regulations required work to be halted. Once 
the reason for the inspection delay is resolved, PG&E will resume inspection and notify CARB within 
24 hours of resuming the daily leak inspections. 

3.1.1 Leak Screening Technology 
In a letter dated March 6, 2018, CARB provided PG&E approval to use the Heath Detecto Pak-
Infrared (Model: DP-IR™) Intrinsically Safe Leak Detector as an EPA Method 21 instrument for the 
purposes of implementing the CARB’s Oil and Gas Rule. The DP-IR™ instrument uses a highly 
advanced optical technology capable of detecting methane gas using the Infrared Controlled 
Interference Polarization Spectrometry method. Note that PG&E does not have any geography or 
access issues that compromise the capability of the instrument. Detailed specifications for the DP-
IR™ can be found in Appendix E and are summarized below. 
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Measurement Range: 
• 0 - 10,000 ppm 
• 0 to 100% Gas 

Sensitivity Range: 
• 0 - 1,000 ppm: 1 ppm 
• 1,000 - 10,000 ppm: 5 ppm 
• 1 - 100% Gas: 0.5% 

PG&E requested CARB’s approval for the use of the Health Remote Methane Leak Detector 
(Model: RMLD™) Intrinsically Safe Leak Detector, as an alternate leak screening instrument that 
meets the requirements of Section 95668(h)(4)(B)(1) of the Subarticle, as part of the previous 
submittal of this monitoring plan. The previous monitoring plan was approved and as such, PG&E 
uses and will continue to use RMLDTM as approved by CARB. The RMLD™ uses laser technology 
known as Tunable Diode Laser Absorption Spectroscopy to detect methane gas. PG&E does not 
have any geography or access issues that compromise the capability of the instrument. Detailed 
specifications for the RMLD™ can be found in Appendix F and are summarized below. 

Measurement Range: 
• 0 – 99,999 ppm-meter (ppm-m) 

Sensitivity Range: 
• 5 ppm-m from 0 to 50 feet 
• 10 ppm-m from 50 to 100 feet 

PG&E may also choose to use Thermo Fisher’s TVA2020 as an alternate leak screening 
instrument that meets the requirements of Section 95668(h)(4)(B)(1) of the Subarticle. The 
TVA2020 complies with the U.S EPA Method 21 requirements. The TVA is equipped with a flame 
ionization detector (FID) analyzer that allows the instrument to measure organic compounds with 
high sensitivity. Detailed specifications for the TVA2020 can be found in Appendix G and are 
summarized below. 

Dynamic Measurement Range: 
• 1.0 to 50,000 ppm 

Repeatability: 
• ±2% at 500 ppm 

Accuracy: 
• ±10% of reading or ±1.0 ppm whichever is greater, from 1.0 to 10,000 ppm. 

3.2 Leak Detection and Repair 
3.2.1 Leak Detection 

In accordance with Section 95668(h)(4)(B)(3) of the Subarticle, within 24 hours of detecting a leak 
through the daily leak screening procedures, PG&E will perform leak measurements in 
accordance with EPA Method 21, excluding the use of PID instruments. Types of instruments that 
can be used are discussed in Section 3.1.1 above. Note that as discussed in Section 3.1.1, CARB 
has approved the DP-IR™ instrument as an approved instrument for conducting Method 21 leak 
measurements for the purposes of implementing the CARB’s Oil and Gas Rule. As such, a daily 
leak survey completed by the DP-IR™ will be considered an EPA Method 21 measurement and 
will not need any additional follow-up measurements for the purposes of implementing the CARB’s 
Oil and Gas Rule. 
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Pursuant to Section 95669(i) of the Subarticle, the following procedures will be completed upon 
leak detection: 

1. PG&E will affix a weatherproof readily visible tag that identifies the date and time of 
leak detection and the measured leak concentration to the leaking component. 

a. Minimum leak threshold concentration is 1,000 ppmv total hydrocarbon per 
Section 95669(h) of the Subarticle. 

2. The tag shall remain affixed to the leaking component until the leaking component has 
been successfully repaired or replaced, after which the tag shall be removed. 

a. Successful repair or replacement will be confirmed by re-measuring the 
component using EPA Method 21 to determine that the component is below the 
minimum leak threshold after repair or replacement. 

3. Tags shall be removed from components following successful repair or replacement. 

Leak detection instrumentation, when used by PG&E personnel, will be operated by qualified 
individuals that have completed the required training and have obtained the applicable PG&E 
Operator Qualifications (OQ). When leak detection instrumentation is operated by contracted 
personnel, training responsibilities will be completed by the vendor. 

3.2.2 Leak Repair 
After determining the leak rate using EPA Method 21, PG&E will repair the leak according to the 
following timelines, as outlined in Sections 95669(h) and (i) of the Subarticle and Table 3 below. 

Table 3. Leak Rate and Repair Timeframe 

Leak Rate Repair Time Period1 

1,000-9,999 ppmv First repair attempt within 5 calendar days; 
successful repair within 14 calendar days 

10,000 – 49,999 ppmv 5 calendar days 
≥ 50,000 ppmv 2 calendar days 

Critical Component or Critical 
Process Unit Leak 

By next process shutdown or within 12 
months, whichever is sooner 

3.3 Leak Reporting and Recordkeeping 
3.3.1 Leak Reporting 

In accordance with Section 95668(h)(4)(B)(6) of the Subarticle, PG&E will report the following 
leaks identified during daily leak screening at each injection/withdrawal wellhead and attached 
pipelines to CARB, CalGEM, and BAAQMD within 24 hours: 

• Any leaks measured above 50,000 ppmv total hydrocarbons 
• Any leaks measured above 10,000 ppmv total hydrocarbons, if leak persists for more than 

5 continuous calendar days 

In accordance with Section 95668(h)(4)(B)(8) and Section 95673(a)(9) of the Subarticle, PG&E 
will report on a quarterly basis, the following information required per Table 5 of Appendix A of the 

1 Per Section 95669(h)(4)-(5) of the Subarticle, repair timelines may deviate due to critical component 
designation or delay of repair conditions. 
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Subarticle, for leaks identified as a result of a Method 21 measurement performed in conjunction 
with the daily leak screening measurements: 

• Inspection Date 
• Method 21 Instrument Make and Model 
• Method 21 Instrument Calibration Date 
• Component Type 
• Component ID, if applicable 
• Equipment ID or description 
• Active or Idle Well, if applicable 
• Initial Leak Concentration (ppmv) 
• Repair Date 
• Concentration After Repair (ppmv) 

3.3.2 Leak Recordkeeping 
In accordance with Section 95668(h)(4)(B)(7) of the Subarticle, PG&E will maintain and make 
available to the CARB Executive Officer, records of the initial and final leak concentration 
measurements for leaks identified during the daily leak screening process that are above the 
thresholds specified in Section 3.2. PG&E will maintain records which contain all information as 
specified in Appendix A, Table A5 of the CARB Oil and Gas Rule. 

4. Well Blowout Procedures 

During the event of a well blowout, PG&E follows the emergency response process outlined in its Gas 
Emergency Response Plan (GERP). PG&E has reviewed and updated its GERP to reflect the OGI 
leak monitoring requirements in the CARB Oil and Gas Rule. 

Per Section 95667(a)(3) of the Subarticle, “blowout” means the uncontrolled flow of gas, liquids, or 
solids (or a mixture thereof) from a well to the surface. PG&E understands that uncontrolled, in this 
context, means that the release of gas cannot be predictably stopped, minimized, or otherwise 
harnessed due to technical infeasibility and/or exposure to unsafe working conditions. Upon 
confirmation of a well blowout, PG&E will respond in accordance with the GERP and activate 
applicable Emergency Centers to support the incident response. PG&E defines a well blowout as 
terminated when the release of gas is controlled. 

4.1 Optical Gas Imaging (OGI) Procedures 
OGI, as defined under Section 95667(46) of the Subarticle, means an instrument that makes 
emissions visible that may otherwise be invisible to the naked eye. For the purposes of OGI at the 
Los Medanos UGSF, PG&E will use the EyeCGas VOC camera, the FLIR GF300/GF320 camera, 
or an equivalent. Specifications for these types of instruments have been provided in Appendix H. 

Per Section 95668(h)(4)(C) of the Subarticle, PG&E will direct a qualified technician (with training 
in basic thermal science, OGI camera operation and safety, and OGI inspections) to obtain daily 
OGI video footage of a leak resulting from a well blowout according to the following timeline: 

• Within forty-eight (48) hours of PG&E Gas Operations confirming that a well blowout event 
has occurred at the Los Medanos UGSF or as soon as reasonably possible, a qualified 
technician will collect 10 minutes of OGI video footage of the leak resulting from the well 
blowout. The forty-eight (48) hour time period will allow PG&E to: 
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o Ensure that the safety of PG&E staff and/or contractors at the well blowout site is 
adequately evaluated and addressed. This would include: 
- Determining the radius around the well blowout site that is considered safe for 

operation of the OGI equipment. 
- Mobilizing technicians (including PG&E staff and/or contractors) to arrive safely 

at the well blowout site. Note that a well blowout may occur at any time such that 
nearby technicians may need to travel from non-worksite locations and navigate 
around potentially dangerous obstructions to reach the well blowout site. 

o Mobilize OGI equipment to the well blowout site, considering the fact that the first 
available OGI camera may have been damaged or become inaccessible due to the 
well blowout event. 

• The qualified technician will continue to record OGI video footage of the leak for a minimum 
of 10 minutes every four (4) hours throughout the course of the blowout incident until the gas 
has been controlled and the PG&E emergency centers have been deactivated. 

• Within one business day after the qualified technician has recorded OGI video footage, 
PG&E will post the video footage on a public internet website maintained by PG&E. The one 
business day will allow PG&E to: 

o Provide adequate time to transfer video footage from the OGI camera to PG&E 
databases in the event that wireless transmission is not possible from the well 
blowout site due to power loss, unavailability of internet connectivity, or unsafe 
working conditions during the well blowout. 

o Ensure trained communications staff review the video footage for liability concerns 
prior to posting the video on a public internet website. 

Pursuant to Section 95668(h)(4)(C)(3) of the Subarticle, PG&E will provide OGI video footage to the 
CARB Executive Officer upon request, for publication on an CARB maintained public internet web 
site. 
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5. Ambient Monitoring Plan Revision History 

Table 4. Ambient Monitoring Plan Revision History 

Revision 
Number Revision Date Revision Notes 

1 December 18, 2017 Initial draft of the Ambient Monitoring Plan. CARB 
conditional approval received on February 7, 2019. 

2 October 10, 2018 Revision following CARB conditional approval. CARB 
approval received on November 2, 2021. 

3 June 19, 2024 Revision to align with amendments to the CARB O&G 
Rule (effective 4/1/2024). 
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Los Medanos Storage Field Well List 
API # Station Name Well Name 

1320138 Los Medanos 2-A 
1320115 Los Medanos 3-A 
1320144 Los Medanos 5-B 
1320140 Los Medanos 6-B 
1320130 Los Medanos 7-C 
1320145 Los Medanos 9-C 
1320123 Los Medanos 10-C 
1320131 Los Medanos 11-C 
1320128 Los Medanos 12-C 
1320307 Los Medanos 13-C 
1320299 Los Medanos 14-C 
1320298 Los Medanos 15-C 
1320121 Los Medanos 16-D 
1320133 Los Medanos 17-D 
1320136 Los Medanos 19-D 
1320135 Los Medanos 20-D 
1320295 Los Medanos 21-D 
1320297 Los Medanos GINO 3-7 

Print Date: 6/7/2024 



 

 

   
 

  
 

        
 

   

      

Natural Gas Underground Storage Facility 
Monitoring Plan 

Facility: Los Medanos Underground Gas Storage 
Facility 

Publication Date: 06/19/2024 Rev: 3 

Appendix B – CONFIDENTIAL: Map of Los Medanos UGSF & Wellhead Sites 
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Appendix C – Ambient Air Monitor Specifications 

LGR MicroPortable Analyzer Technical Description 

The LGR MicroPortable analyzer utilizes a narrow-bandwidth diode laser that is tuned/scanned in 
wavelength continuously over a selected absorption feature of the target gas to be measured (methane, 
in this case) and the entire (methane) absorption feature/lineshape is recorded. Since the laser is much 
narrower in width compared with the measured lineshape, the lineshape is not convoluted or instrument 
broadened). The analysis routine running on the internal computer in the analyzer then automatically fits 
the measured lineshape to a known profile that is unique to the target gas (methane) and calculates the 
area under this methane lineshape from which, along with the measured gas temperature and pressure in 
the cell and the measured optical path length (from the measured ringdown time), the gas concentration 
is determined using Beer’s Law. Since all of the internal measurements (gas temperature, pressure, path 
length) are absolute (ultimately traceable to a standard reference), this method of determining the gas 
concentration is inherently absolute and, in principle, does not require calibration. Also, since the spectra 
is obtained by scanning the laser over the entire lineshape, which is unique (a spectroscopic fingerprint) 
and known a priori, the measurements are inherently linear (via Beer’s Law). Furthermore, the system 
automatically performs a zero offset measurement during every laser scan over the wavelength region 
containing the target absorption feature so, if methane is zero, the measured integrated area under the 
lineshape is zero; i.e. there is essentially no offset. 
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Appendix D – Utility Procedure TD-4110P-01 
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Appendix E – DP-IR™ Equipment Specifications 
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Diana Furman 3301 Crow Canyon Rd 
Environmental Management San Ramon, CA 94583 

Phone: (925)270-8209 
e-mail: dmwr@pge.com 

December 18, 2017 

Jim Nyarady 
California Air Resources Board 
1001 I Street 
Sacramento, CA 

RE: Method 21 leak measurements per Oil & Gas Rule 

To Whom It May Concern: 

PG&E appreciates the opportunity to work with the California Air Resources Board (ARB) to prepare 
for the implementation of the Greenhouse Gas Emission Standard for Crude Oil and Natural Gas 
Facilities herein referred to as the ARB Oil and Gas Rule, promulgated under 17 CCR, Division 3, 
Chapter 1, Subchapter 10, Article 4, Subarticle 13 (the Subarticle). PG&E owns and operates three 
(3) natural gas underground storage and nine (9) natural gas transmission compressor stations that 
are subject to the ARB Oil & Gas Rule 

As noted in the regulation, US EPA Method 21 (Determination of Volatile Organic Compound Leaks) 
is required for daily leak screening of wellhead assemblies (§ 95668 (h)(5)(B)(1)), concentration 
measurement for leaks detected through other means (§ 95668 (h)(5)(B)(3)), and for quarterly 
inspection of all components (§ 95669 (g)) among other applications. Method 21 is an EPA 
reference method used to determine presence of volatile organic compound leaks from process 
equipment. 

On August 16, 2017, PG&E met with ARB staff to demonstrate the Detecto Pak-Infrared (DP-IR) 
manufactured by Heath Consultants and present a case for using this equipment to perform Method 
21 leak measurements as required by the ARB Oil and Gas Rule. After this demonstration, ARB 
indicated that the DP-IR instrument would be acceptable to perform Method 21 leak measurements. 
PG&E would like to seek written approval from ARB (prior to the January 1, 2018 effective date of 
the Oil and Gas Rule) to use this instrument. PG&E has been using the DP-IR since 2010 and has 
over 150 of the instruments across the company. Provided below is technical information for the DP-
IRs and rationale supporting the use of this equipment for Method 21 leak measurements. 

The DP-IRs utilize an infrared optical gas detection system, rather than the traditional flame 
ionization technology, which allows greater specificity to methane gas and a faster response time. 
Leveraging the DP-IRs within the company rather than buying a new flame ionization detector would 
provide substantial cost savings for PG&E. The DP-IRs meet the criteria of a Method 21 leak 
measurement instrument as follows: 

1. Instrument shall respond to the compounds being processed. 
DP-IR uses infrared absorption to measure methane concentration. 

2. Instrument shall be capable of measuring the leak definition concentration specified in 
regulation. 

The regulation’s threshold for a leak is between 1,000 to 50,000 ppm. DP-IR 
measurement range is 1 to 1,000,000 ppm gas. 
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Jim Nyarady, ARB December 18, 2017 

3. The scale of the instrument meter shall be readable to ±2.5% of specified leak definition 
concentration. 

2.5% of the leak definition concentration is 250 ppm. DP-IR display range is 0-10,000 
ppm followed by 1-100% gas. 

4. The instrument shall be equipped with an electrically driven pump with nominal flow rate 
between 0.10 to 3.0 Liter/min. 

The flow rate of DP-IR internal pump is 1.5 Liter/min. 
5. The instrument shall be equipped with a probe for sampling not to exceed 6.4 mm (1/4 in) in 

outside diameter. 
Heath Consultants, in collaboration with PG&E, has designed a sampling probe that 
meets this requirement (as demonstrated to ARB in August 2017). 

6. The instrument shall be intrinsically safe. 
DP-IR is certified for Class 1, Division 1, Group DT3 conditions. 

7. The instrument response time shall be equal to or less than 30 seconds. 
The response time of DP-IR is approximately 1 second. 

8. The instrument shall be calibrated with a reference compound. 
DP-IR calibrates itself as part of the daily-self check which is performed by the 
operator with a push of a button. There is a reference calibration cell internal to the 
instrument. 

By equipping the current version of DP-IR with a smaller sampling probe, the DP-IR easily meets the 
requirements stated above. In addition, DP-IR has a reference cell filled with gas within the 
instrument for internal calibration which obviates the need to introduce an external gas during 
calibration. PG&E appreciates the opportunity to conduct a demonstration of the DP-IR at ARB’s 
offices in Sacramento on August 16th 2017 and welcomes additional questions regarding the DP-IR. 
PG&E would appreciate a written response from CARB acknowledging the DP-IR as an approved 
instrument for Method 21. 

If you have any questions about the information in this report, please feel free to call me at 
or to e-mail me at 

Sincerely, 

Environmental Scientist 
Environmental Management, Transmission Facilities 

Cc: 

Divya Agarwal, Trinity Consultants, LLC 
Elizabeth Geller, Trinity Consultants, LLC 
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Appendix F - RMLD™ Equipment Specifications 
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Appendix G – TVA2020 Equipment Specifications 
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Appendix H – Example OGI Camera Specifications 
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