
Monitoring & Sampling Plan 
Development Training 

Presenter
Presentation Notes
Welcome to CARPA Monitoring Plan Training

A few items to cover before we start the presentation:


(1) Using GoToMeeting:

GoToMeeting webinar capable of 26 computers, if we go over that amount we will hold another session.
type questions into chat box and we will cover the questions at end of presentations.

(2) Monitoring Plan templates are available on CARPA Website:

This presentation and versions of the monitoring plan are available on CARPA website.
Word version available so that you can change and edit plan to meet your needs.

Ok so this course is designed to:

provide a understanding of air emergency monitoring plans
demonstrate the various elements contained in an effective monitoring plan
 
This course will cover: 

monitoring objectives
monitoring strategy
staffing and scheduling
coordination
health & safety
forecasting  
community impact
data and results
review a case study
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Use the monitoring plan to help you determine your monitoring objectives. 

Presenter
Presentation Notes
by using monitoring or sampling plan, it will provide you what, when, where, why and how resources are responding to incident.
provide a tool for generating, structuring and classifying objectives and strategies. 
aid in organizing of information & help visualize potential problems (sampling times, regular work duties) 
encourages thoughts on planning and organizational tasks. (what are other responding agencies mission)
neatly displays information about the response and goals. (able to provide copies & e-copies)
informs staff of greater mission as well as individual duties. (duty assignments)
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Case Study 
 

San Bruno Gas Pipeline 
Debris Removal Air 

Monitoring 
 



San Bruno Recovery IC Structure 

Agency  Liaison, 
Agency Reps 

Safety/   
Security 

Operations Planning/ 
Intelligence 

Logistics  Finance /  
Admin 

Agency Liaison, 
Agency Reps 

Public Information Officer 

Safety  
Officer   

Operations Plans Logistics  Finance /  
Admin 

Incident Command   

HazMat Group 

Air Monitoring 
(Occup & Community) 



Partner Agencies 
Recovery IC: San Mateo County Environmental 
Health Director 
 

Ops Chief: CalRecycle 
 

HazMat Unit Leader: CalEPA 
 

HazMat Unit:  EPA START contractors, ARB, 
DTSC, NES (CalRecycle contractor) 



Objectives First, Monitoring Second 
 How long will we monitor? 

 What compounds and 
concentrations are we looking 
for? 

 What is worst-case? Background? 

 How do the data influence 
operations? 

 What’s our communication plan? 



San Bruno Monitoring Objectives 
Identify air monitoring needs 

from Incident Command 

Feedback to Ops Chief & IC; 
Inform public, stakeholders, 

and media 

Community-based sampling 
during removal operations 

Real-time and near real-time 
particulate measurement; 
Lab analysis for asbestos 



Sampling & Monitoring Plan 



Sampling & Monitoring Plan, cont 

Impact Site 



Operational Periods-
An operational period 
is a period-of-time 
scheduled for the 
execution of a given 
set of operational 
actions. Operational 
Periods can be of 
various lengths, 
although FEMA usually 
uses 24 hours as its 
Operational Period.  Situation Summaries- 
Compiled  information 
for emergency 
management planning 
and operational 
activities.  

Safety & Personal 
Protective Equipment 
(PPE)- Refers to 
protective clothing, 
helmets, goggles, 
masks, or other 
garment or equipment 
designed to protect the 
wearer's body from 
injury. 

Field Staff Deployed- 
Deployment roster 
and staffing 
assignment indicating 
deployed staff, their 
contact information, 
duty assignment, etc. 

Responding Agency 
Roster-A roster 
identifying assisting 
or cooperating 
agencies not directly 
involved in the field 
deployment.   

Presenter
Presentation Notes
First page of the plan: Top section covers Operational Periods

period-of-time scheduled for the execution of a given set of operational actions.
Op periods are considered segments of 4, 6, 12 or 24 hours, depending on the type of activity. In general, an operation period during escalating incidents shouldn't exceed four hours. 
a 4 hour operational period allows resources to be focused, knowing that additional resources will be brought in during the next operational period. 
a 6-hour operational period is generally used for situations of special operations and preplanned non-emergency events, Often these types of incidents will start with a flurry of activity, then shift to a slower pace. 
a 12 or 24 hour operation period is used by most incident command field operations for standardized planning cycles. 
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The next section covers the summary of the situation 

is a description of the situation as it is currently is
information is used in emergency management planning and operational activities 
At the beginning of event, there may not be much information available, but for ongoing incidents, daily SITREPS are distributed by CalEMA (good place to get current information) 
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Next section covers safety & protection:

Its important to include Personal Protective Equipment (PPE) for your staff- PPE refers to protective clothing, helmets, goggles, masks, or other equipment designed to protect the body from injury.
Section should be completed by your teams safety officer, larger incidents will have a incident safety officer and plan that covers all worker safety.
 
This section can also include additional safety programs such as:
 
Site Controls
Medical Surveillance Procedures
Exposure Monitoring
Thermal Stress
Decontamination Program
Confined Space Monitoring

Want to note that just having a written safety plan is not enough, the written plan makes up only 20% of an overall emergency response program, the other 80% involves training and conducting safety exercises.  
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Lower sections cover Field Staff and Responding Agency information:

Field Staff Deployed- Deployment roster and staffing assignments

Important roster information includes:
staff name and title
agency they are with
contact information (cell phone/radio #, very important to have contact information of staff in field, in case assignments or incident conditions change)
duties and assignment (what task individual is performing)
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This section covers representatives with responding agencies: (Not necessarily field staff)
	
important to select individuals within responding agencies with some authority (able to get approvals and get things done quickly)
if possible its beneficial to have individuals with regional knowledge and some experience in emergency response (know the lay of the land, what resources are available) 
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Contaminant of Concern-
Primary contaminant(s) 
which would most likely 
cause adverse health 
affect to the population. 
 
Health Action Level- a 
concentration for a 
specific substance, which 
initiates certain required 
activities such as exposure 
monitoring and medical 
surveillance.  

Weather Forecast-
predictions about how the 
weather is expected to 
develop.  It is important to 
include day and night 
predictions since weather 
patterns often change 
during those times. 

Sampling Objectives- The 
reason or purpose of the 
sample collection.  A well 
defined sampling 
objective helps design an 
appropriate sampling 
strategy 

 
Area of Impact: An area 
having designated 
boundaries in which the 
incident has affected.  
 
Targets of Concern: 
Population of individuals 
that may have increased 
health risks associated 
with the incident, 
including the elderly, 
young, and those with 
higher rates of 
respiratory disease . 
 

Deployed Field Sampling 
Equipment Matrix- 
Matrix identifying 
models and types of 
available resources.   
 
Reference-stationary or 
fixed sites which are 
unable to be relocated 
or moved. (24/7) 
 
Portable-portable but 
takes a good amount of 
time to setup, 
breakdown, move, etc. 
(Days/Weeks) 
 
Mobile -instrumentation 
that is fairly easy to 
deploy, setup, and 
relocate, which can be 
done in a relatively short 
amount of time.  
(Hours/Day) 
 
Survey/Confirmation- 
instrumentation that is 
completely 
transportable and able 
to relocate the 
instrument at any given 
notice without any 
issues.  (Min/Hour) 

Presenter
Presentation Notes
Area of Impact & Targets of Concern : 

Area of Impact is an area in which the incident has affected. 

Targets of Concern, often called Sensitive Receptors-populations of individuals which may have increased health risks associated with the incident (examples are the elderly and young & those with higher rates of respiratory disease such as asthma and COPD
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Following section lists Contaminant of Concerns and Health Action Levels:

these are primary contaminants from the release which could cause adverse health affect to the population (generally by the time we arrive the IC already has an idea of what the contaminant is)

Health Action Levels:

are concentrations for a specific substance, which initiates certain required activities (examples are exposure monitoring and medical surveillance) (the action levels can be found in chemical hazard guides, which we will discuss shortly)
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There is a Weather Forecast section:

the forecast are predicted by analyzing the current state of the atmosphere and projecting how its expected will evolve.
in this section its very important to include day and night predictions, since weather patterns often change during those times. (ebb & flow, hills and valleys)
also important to include predicted patterns of inversion and wind directions 
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A Description of Sampling Objectives:

this segment of the plan is place where I actually begin when filling out the monitoring plan (1st decide what our goal is, and build around that) 
the reason or purpose of the monitoring or sample collection 
well defined sampling objectives help design an appropriate sampling strategy

Some common sampling objectives include monitoring to:

gather reference data for background concentration levels (gathering normal AQ levels)
obtain contaminant gradients or boundaries
re-entry monitoring (post event to ensure area is safe to re-occupy)
personnel monitoring of staff (fire camps or IC)
site specific monitoring (evac center, hospital, school)
other objective (complaint)
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Bottom of this page lists our Equipment Matrix: (equipment categories) 

this matrix categorizes models and types of available resources.
& also categorized into pollutant family (PM, Toxics, MET)  
category of equipment determined by equipment limiting factors (run time & set up time) 

Our equipment in ARB is categorized into 4 categories: 
Reference-considered fixed sites which are unable to be relocated or moved. (24/7) (Air Monitoring Stations)
Portable-equipment which is portable but take a fair amount of time to setup, breakdown, move, etc. (Days/Weeks) (EBAM)
Mobile-equipment which is easy to deploy, setup, and relocate, and can be done in a relatively short amount of time.  (Hours/Day)
Survey/Confirmation- resources which are completely transportable, enabling the user to relocate the instrument at any given notice without issue.  (Min/Hour)(Handheld Instrumentation)
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Google Maps can be useful to identify sensitive receptors within the 
affected community 

Presenter
Presentation Notes
Next few slides describe some sources which will help in completing the plan (Displayed is a map representing potential sensitive receptor population locations: (where sensitive receptors are generally found)

local schools (used Google searched for)
daycare facilities
churches
hospitals
retirement communities
evacuation centers (always important to monitor,  since they are often a large mass of displaced people)

Other useful resources to identify impacted areas and sensitive receptors are:

At the start of event
search engines 
meteorology forecasting and predictions (determine where plume may go)
land topography (identify valleys which collect contaminant)

During an ongoing event
check for uptick in hospital visits for respiratory problems (info from local health officer)
citizen reports (calls to Air District)  
information from IC (they receive lots of information from responders)
(NEXT)




Readily available standard reference material can be used to assess 
different chemicals and determine their health effects. 

Presenter
Presentation Notes
Next 2 slides are on Chemical Hazard Guides

(1) NIOSH Pocket Guide to Chemical Hazards (hardcopy book) (occupational exposures/worker safety)

Produced by National Institute for Occupational Safety and Health-(the United States’ federal agency responsible for conducting research and making recommendations for the prevention chemical injury and illness) 
NPG lists about 700 chemicals
also available free online and App Store

Inside the guide are:

Chemical names, synonyms, trade names, DOT ID placard numbers 
Physical description, chemical and physical properties of agents 
Personal protection and sanitation recommendations 
Exposure routes, symptoms, and first aid information 
Provide OSHA Permissible Exposure Limits (PELs) (Law)
NIOSH Recommended Exposure Limits (RELs) (more protective than Law)
NIOSH Immediately Dangerous to Life and Health Values (IDLH) 
(NEXT)




WISER 

CAMEO 
Chemicals 

Presenter
Presentation Notes
2 other useful free guides (both hosted online/available for download) (for public exposure level)

(1) WISER-Wireless Information System for Emergency Responders
are guidance designed to assist first responders in hazardous material incidents. 
provides a wide range of information on hazardous substances, including substance ID, physical characteristics, human health information, and containment and suppression advice. 
produced by US National Library of Medicine 
available for download as a standalone application on Windows, Apple, Android, Blackberry devices, etc. 

(2) CAMEO Chemicals

online library of data sheets containing response related information and recommendations for hazardous materials.
produced by National Oceanic & Atmospheric Administration
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Category 
of 
Sampler-
Reference
Portable 
Mobile 
Survey 

Description 
of 
Objectives 

Presenter
Presentation Notes
Back to the monitoring plan: following sheets contain information about deployed monitors

we like to use different pages for each of the 4 categories of samplers (Reference/Portable/Mobile/Survey)
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Followed by section describing the Monitoring Objectives

this is used to again provide information about the monitoring or sampling

Further down on the page is the Monitoring Information Table (existing network resources) (from left to right)

Instrument Type  (Monitors listed at the Escondido AM Station from Dossier)

Pollutant Measured (PM, Toxic Metals, MET)

Monitor Location and Coordinates (physical address and GPS)

Monitoring Date Run Times and Sampling Information (include Frequency/Duration/Interval and any changes to established sampling schedule)

Name/Initials who is going to perform monitoring (in this case Station Operator)

Additional Comments/Instructions at bottom
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Description 
of  
Equipment- 
Instrument 
type, SN, 
pollutant, 
location, etc 

Sampling Information-Run 
times, frequency, duration & 
staff assignment. 

Presenter
Presentation Notes
Similar to previous slide except this is for Portable Samplers: (equipment category) 

Site-Specific Monitoring Objectives

this equipment has more flexibility due to portability

Monitoring Information Table (Portable Resources) (from left to right)

Instrument Type  (important to include instrument ID since equipment is portable and may be moved)

Pollutants Measured (EBAM2.5, MET)

Monitor Location and Coordinates (physical address might not be available, always use GPS, eg field, near dumpsters, back of church, etc)
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Monitoring Sampling Information (Frequency/Duration/(again since portable note Start & Stop times)

Name/Initials who is going to perform monitoring 

Additional Comments/Instructions at bottom
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When identifying potential locations to set up portable monitors 
consider power for the equipment and site security. 

Presenter
Presentation Notes
Monitoring Location Considerations:

goal is to collect good data, don’t want to have to move monitors due to bad location (modelers/meteorologists help)
consider equipment limitations and weather conditions (RH, some PM instruments run poor in high RH)
power and accessibility to instrument (can take time to get approvals) 
availability to equipment at odd hours  (always get contact info)
site security (behind fenced enclosure, rooftop) 
when possible and most of time we are able to follow EPA40 CFR, Part 58 (Siting Criteria for Criteria Pollutants):
PM monitors must be 2 to 7 meters above ground level or rooftop 
spacing from obstructions-trees, buildings, etc
unrestricted airflow in an arc of at least 270 degrees
spacing from roads (PM dirt roads)
be aware of furnace, incineration flues or generator units 
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Incident and 
Monitoring Map: The 
map should include the 
source of the response, 
major landmarks, 
monitoring or sampling 
locations, local areas of 
interest. 
 
Map Legend:  The map 
legend is a key to all the 
symbols used on a map. 
 
Map Notes: A location 
to add any notes or 
items if interest related 
to the map. 
 
Google My Maps: Is a 
feature of Google Maps 
that lets you create, 
store and share 
personalized annotated 
maps. Features include: 
adding descriptive text, 
embedding photos, 
map sharing via e-mail, 
map viewing in Google 
Earth 
 

Presenter
Presentation Notes
Incident and Monitoring Map: 

the map should includes the source of the response, major landmarks, monitoring or sampling locations, can include areas of concern-such as schools, hospitals, etc. (you generate map so choose what you think is important)

Map Legend:  

the map legend is a key to all the symbols used on a map.

Map Notes: 

location to add any notes or items if interest related to the map.

This map was created using Google My Maps:
 
which is a feature of Google Maps that lets you create, store and share personalized maps (I will discuss more on Google Maps on next slide)
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Data Disposition Matrix: 
This matrix identifies the 
location where the 
collected data is  stored.  
Data is generally housed 
on the web with the link 
is provided. 

Presenter
Presentation Notes
Final page of monitoring plan contains the Data Disposition Table: (where is the collected data stored)(from left to right)

Data Disposition table: which identifies the location where the collected data is stored (so team can find collected data)
listed as Pollutant Type (left column)
listed as Category of Instrument (Top of Table)
key where location where stored data can be found (right column) (code)

Code List: (below table on left)

Location where stored data can be found and link to site

Glossary: (describes what terms mean)

Continuation of Staff Deployed (Bottom of form)

Note that this form is not a change of custody but a monitoring and sampling plan.
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If possible try to review your plan prior to field deployment so staff 
understand their positions and duties.  

Presenter
Presentation Notes
Includes this slide to emphasize that if possible try to review your plan prior to field deployment so staff understand their positions and duties. 
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Monitoring Plan Templates  

http://www.arb.ca.gov/carpa  

Presenter
Presentation Notes

monitoring plan templates are available on CARPA website in ‘Data Toolkit’ (including one we just reviewed)
Weblink to CARPA homepage is provided on the bottom the slide (www.arb.ca.gov/carpa), you can also type ‘CARPA’ into search engine to find web page.

screenshot on left is from CARPA homepage, toolkit link is located left side column, click Data, which takes you to Data subcommittee Toolkit page, which is screenshot on the right. 
there you will find documents related to sampling and monitoring plans, I will also post this presentation there.
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