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The purpose of this document is to assist agencies in determining 
whether parallel monitoring should be conducted when relocating an 
air monitoring station. There are many situations which can lead 
to the need to relocate an air monitoring station. During the 
relocation process parallel monitoring provides evidence for 
selecting the best replacement site(s) and for establishing 
relationships between concentrations of pollutants at an existing 
site and a replacement site(s). Although there is no statutory or 
regulatory requirement for parallel monitoring, there may be 
regulatory consequences when parallel monitoring is not conducted 
prior to relocation. Failure to demonstrate that concentrations of 
critical pollutants at the replacement site(s) are equal to or 
greater than at the old site may affect the current or future 
attainment status of an area. Also, parallel monitoring can help 
assure the validity of assessments of control program effectiveness 
when key trend sites must be relocated. In fact, when a site must 
be relocated, an analysis of parallel monitoring data is often the 
best way to determine if important monitoring objectives for the 
existing site will be satisfactorily continued at the replacement 
site. In addition to explaining when and how to conduct parallel 
monitoring, this document includes guidelines on the appropriate 
use of analytical techniques. 

1.1. Definitions 

Parallel Monitorinq: Concurrent ambient air monitoring of 
one or more critical pollutants at an existing site and its 
potential replacement site(s). 

Critical Pollutant ls) : Pollutants for which ambient air 
quality data are critical to meeting the overall goals and 
purposes of the monitoring network. Critical pollutants 
should be decided on a case-by-case basis in the context of 
current data needs and uses. 

1.2. Purpose and Application of Parallel Monitoring 

The purpose of parallel monitoring is to assemble evidence 
for determining whether a replacement site satisfactorily 
meets the monitoring objectives of a site that is to be 
relocated. This is done by establishing relationships 
between concentrations of pollutants at an existing site and 
a replacement site(s). The following questions arise when 
relocating a monitoring station: What are the key monitoring 
objectives served by the existing site? Is parallel 
monitoring necessary, that is, is it necessary to determine 
whether a replacement site adequately replaces an existing 
site, and is parallel monitoring the way to do this? What 
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pollutants should be parallel monitored and for how long? 
What limitations of time and resources must constrain the 
parallel monitoring effort? 

If there is a need to relocate an existing ambient air 
monitoring station, the need for parallel monitoring at the 
existing site and a replacement site should be evaluated on 
a case-by-case basis. In some cases, depending on the 
importance and uses of the data at the original site, 
parallel monitoring is necessary. The following are examples 
of monitoring situations where parallel monitoring would be 
necessary: 

w Relocating a National Air Monitoring Station (NAMS) 
monitor. These monitors track national air quality 
trends. Parallel monitoring data will be needed to 
determine the adequacy of the replacement site and to 
substantiate any shifts in concentrations from the 
existing site to the proposed site. Usually the 
concentrations from a replacement trend site need to be 
of comparable magnitude to the concentrations at the 
existing trend site. 

w Relocating monitors that track air quality trends. 
While NWS track national air quality trends, other 
monitoring stations provide data for tracking long term 
trends on a regional scale. The data are used to 
evaluate progress in attaining the ambient air quality 
standards and document baseline conditions. Appropriate 
sites must be carefully chosen. Any shift in 
concentrations due to the site relocation needs to be 
accounted for when analyzing air quality trends in the 
area. 

w Relocating a monitor that has been, or may reasonably be 
expected to become the determining site for area 
designations ("design" or high site). The pollutant 
concentrations at the replacement site should be equal 
to or greater than the pollutant concentrations observed 
at the existing site. 

Relocating a monitor that provided data for health 
advisories. Again, the pollutant concentrations at the 
replacement site should be equal to or greater than the 
pollutant concentrations observed at the existing site. 

For all other monitoring situations, the need for parallel 
monitoring has to be evaluated on a case-by-case basis. 
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11. BCOPINQ 08 PARALLEL YONITORIMG 

The goal of "scopingW is to optimize the parallel monitoring 
process. The decision whether or not to conduct parallel 
monitoring should be made on a case-by case and pollutant-by- 
pollutant basis. The following factors should be considered when 
determining critical pollutants and evaluating the need for 
parallel monitoring: 

rn The importance and uses of the data (ie. monitoring 
objectives) for each monitor at the original site; 

rn Future data needs and uses; 

rn The existence of other monitoring stations in the area. 

11.1. Data Considerations 

When relocating an ambient air monitoring station, the 
importance and uses of the data for each monitor at the 
original site need to be assessed. This understanding is 
needed as the basis for determing whether replacement sites 
are needed and for selecting the location of replacement 
sites. It is important to note that the data needs may 
change with time as air quality programs change, and in 
response to changes in emissions, population, and ambient 
pollutant concentrations. So a recent evaluation of the 
monitoring objectives served by the existing site is advised. 
These data needs should be evaluated in the context of the 
overall goals and purposes of the monitoring network in order 
to determine if data from the existing site support any of - 
the key uses described below: 

rn Evaluation of Ambient Air Quality 

For the purpose of determining attainment of State or Federal 
ambient air quality standards, reasonable representation of 
ambient air quality throughout the area is needed. Area 
designations are determined based on the highest 
concentrations of air pollutants. Therefore, each 
designation area needs a monitoring site that is located to 
collect such data. The data are also used to demonstrate 
reasonable progress toward attainment for areas in violation 
of National Ambient Air Quality Standards (NAAQS) or 
California Ambient Air Quality Standards (CAAQS). 

I Assessment of Population Exposure 

The ultimate goal of air quality monitoring is to protect 
public health and welfare. The number and location of 
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monitors in the network and their monitoring objectives arise 
from the need to adequately support and ensure public health 
and welfare. The Pollution Standards Index (PSI) is used to 
keep the public aware of current levels of air pollutants in 
a given location. It is further used to forecast health 
advisories to sensitive populations, the elderly, school 
children, etc. 

Another important use of health oriented data is to evaluate 
population exposure. NAMS are located in the areas with high 
pollutant concentrations and high population exposure. Areas 
subject to episodes with extremely high concentrations use 
monitoring data to identify these episodes and develop 
emergency episode plans. 

m Enforcement of Source Specific Regulations 

The objective of source specific monitoring is to measure the 
impact of major air pollution sources on ambient air quality. 
The primary concern is to measure acute concentrations due to 
catastrophic releases, as well as chronic health impact due 
to average concentrations. 

a Development and Evaluation of Control Plans 

The monitoring data are used to demonstrate and characterize 
the need for controls. The California and the Federal Clean 
Air Acts require areas in violation of one or more air 
quality standards to develop a plan and a control program to 
attain the standards. Another example of using air quality 
data for developing and evaluating control plans is 
CaliforniaKs agricultural burning program in which the air 
quality data and meteorological data are used to forecast air 
quality and allocate acres for agricultural burning. 

a Research 

Monitoring data are needed to carry out research designed to 
improve the accuracy and interpretation of air quality data, 
and prediction of ambient air quality. Monitoring sites 
selected to support research may be unique for each project 
or may be satisfied by existing stations. The monitoring 
objective would depend on the research needs. For example, 
the impacts of pollutant transport are assessed based on high 
concentration events that occur in strategic transport 
corridors. 
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Table 1 summarizes important data uses. 

'PABLE 1. AMBIENT AIR QUALITY DATA USE8 

a Evaluation of Ambient Air Quality 
-Judging Attainment of National Ambient Air Quality 
Standards (NAAQS) and California Ambient Air Quality 
Standards (CAAQS) 
-Assessing Progress in AchievinglMaintaining NAAQS and 
CAAQs 
-Tracking Long Term Trends 

Protection of Public Health 
-Air Quality Indices 
-Documentation of Population Exposure 
-Developing an Air Pollution Emergency Episode Plan 

a Enforcement of Source Specific Regulations 
-Categorical Sources (Prevention of Significant 
Deterioration) . 
-Individual Sources 
-Enforcement Actions 

Development and Evaluation of Control Plans 
-SIP Provisions 
-Local Control Strategies 

a Research 
-Effects on Humans, Plants, Animals, and Environment 
-Characterization of Source, Transport, Transformation, 
and Fate 
-Development and Testing of New Instruments 
-Development and Testing of Models 

IIm2. Monitored Pollutants 

Critical pollutants for parallel monitoring are decided on a 
case-by-case basis with reference to data needs and uses. 
The following questions will help to determine which 
pollutants are critical to meeting the overall goals and 
purposes of the monitoring network. 

What pollutants are monitored at the existing station? 

a What key data uses described in section 11.1 are 
supported by the existing station and for which 
pollutants? 
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m Are the monitoring data of value in representating the 
air quality in the area? Are the data unique or 
redundant with respect to nearby air quality stations? 

rn Would the monitoring role of the network be compromised 
without this monitor? 

When relocating an air monitoring station, all of the 
pollutants for which air quality data have served high 
priority purposes in the monitoring network should be 
parallel monitored. Therefore, there could be more than one 
critical pollutant at the existing site. In addition, a 
critical pollutant may be deemed critical for more than one 
monitoring objective. Sometimes the replacement site may be 
optimal for one pollutant and/or monitoring objective but not 
for another. In that case, multiple replacement sites would 
be required to satisfy all of the critical pollutants and 
their monitoring objectives. For example, the existing site 
may measure high concentrations of PMlO in a highly-populated 
area. The data from this site could be used for judging 
attainment of air quality standards and assessing population 
exposure. It may be difficult to find a single replacement 
site that will be the highest site but still located in the 
highly populated area. In that case, two replacement sites 
may be necessary, one optimal for measuring highest 
concentration, and one optimal for measuring population 
exposure. If operational constraints force an agency to 
select a single compromise site, it should be biased towards 
conditions appropriate for the most critical pollutants, 
and/or monitoring objectives. 

11.3. Duration of Parallel Monitoring 

Ideally, the time period for conducting parallel monitoring 
is at least one year. A practical approach that considers 
resource constraints that might exist is to collect a 
sufficient number of data values that are sufficiently high 
in magnitude. At a minimum, parallel monitoring must be 
conducted during the season when maximum concentrations are 
expected. Historical data for the pollutant (s) of concern 
should be required to determine the typical peak season and 
the peak season should include at least three months of data. 
In the absence of sufficient data for an analysis of 
historical patterns, Table 2 suggests how long parallel 
monitoring should be conducted. For pollutants that do not 
show strong seasonality the necessary season for the parallel 
monitoring effort may include an entire year. 
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TABLE 2: Duration of Parallel Monitoring 
(In absence of sufficient historical data) 

Other Pollutants 

Again, the key for most situations in which parallel 
monitoring is required is to collect a sufficient number of 
high data values. A sufficient number of data values for 
continuously-monitored pollutants is at least 30, all of 
which are sufficiently high in magnitude. A sufficient 
number of data points for sampling done less frequentlythan 
once per day is at least 15 data values sufficiently high in 
magnitude. For hourly data, a high value is a value greater 
than 80% of the data for the previous three years for the 
original site. For daily data, a high value is a value 
greater than 75% of the data for the previous 3 years for the 
original site. The averaging times for the data values used 
in the comparison should be equivalent to the averaging times 
of the relevant air quality standard. Pollutant 
concentrations at parallel monitored sites can reveal the 
peak concentrations at different times. Averaging the data 
values would eliminate the impact of fluctuations in peak 
hours and make the analyses less complex. For most 
pollutants, daily maximum values should be used. For some 
pollutants, noon-to-noon maximum values should be 
recommended, e,g., an 8 hour CO maximum value may span 
midnight, Table 3 summarizes data values requirements. 
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TABLE 3: Parallel Monitoring Data Requirements 

the data for 
Noon-to-noon 

ercentile of 
he data for 

Obtaining a sufficient number of parallel monitored samples for 
less than daily sampling programs, such as PM10, is a particular 
concern. If parallel monitoring cannot be carried out for a full 
year, an accelerated sampling schedule (e.g., every three days) 
should be used over the peak concentration season (as determined by 
the analysis of historic data). 

4 Potential Problems and Constraints 
- 

Situations may prevent an agency from conducting parallel 
monitoring. Some of the common reasons are: 

Insufficient resources (equipment, personnel and costs). 

Insuffient time to find a new site and secure access to 
collect sufficient data to ascertain the relationship between 
concentrations at the two sites. 

Often these reasons can be overcome or mininized. It may be 
possible to borrow or rent the necessary equipment or analyzers. 
While there are recommended minimums for monitoring any monitoring 
data is better than none, especially during the season of interest 
for the critical pollutant. 

1 The percentile is determined using a recent three year 
period of data. Only one of the data values in each 
matched pair of values needs to be greater than the 
appropriate threshold. 

-9- 
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111. BITE SELECTION 

Once the decision is made to conduct parallel monitoring, the next' 
step is to select a suitable parallel monitoring location. The 
general procedure for selecting candidate replacement sites is 
similar to that used for selecting any monitoring site. These 
guidelines presented here describe only the aspects of site 
selection that are unique to selecting a replacement site. 

1II.I. Evaluation of Monitoring blotwork 

The location of a replacement site(8) should complement the 
existing monitoring network. As indicated in Section 11.1, 
the adequacy of the monitoring network should be re-evaluated 
to determine if the replacement site should have the same 
monitoring objectives as the existing site and to ensure that 
critical uses of the monitoring data would be supported. 
When selecting a suitable replacement site (s) , the location 
of the existing monitoring stations should be taken into 
account to avoid redundancy. 

111.2. Evaluation of the Area 

The site search process would typically focus on a sub-region 
or a neighborhood relatively close to the existing site in an 
attempt to achieve data continuity. An important step in 
selecting a replacement site is to identify the unique local 
influences affecting air quality. This is important when 
analyzing the spatial distribution of pollutant 
concentrations over the area of concern. Factors affecting 
pollutant concentrations at the existing site and the 
possible replacement site should be considered, These 
include : 

The location of emission sources, together with source 
strength, and operating characteristics; 

Meteorological conditions that can cause frequent air 
stagnation or frequent persistent wind conditions; 

Topographical features that can affect transport and 
diffusion of pollutants. 

If available information is not sufficient to characterize 
pollutant levels within the area to be monitored, it may be 
beneficial to conduct a saturation (many monitor) study to 
determine a possible replacement site. The saturation study 
would then typically be followed by parallel monitoring to 
establish relationships between concentrations of pollutants 
at an existing site and a replacement site(s). This may seem 
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time and resource intensive, however, there is a trade off in 
time and resources between doing a saturation study, and then 
parallel monitoring versus conducting parallel monitoring at 
a replacement site and then determining that parallel monit- 
oring needs to be conducted at a different replacement site. 

111.3. Biting Critoria 

The monitoring site must meet the EPA siting requirements as 
stated by Code of Federal Regulations (CFR) 40 with respect 
to spacing from obstructions, spacing from roads, horizontal 
vertical placement, etc. Ambient air monitoring stations in 
California are part of the State and Local Air Monitoring 
Stat ion (SLAMS) network, the NAMS network, the Photochemical 
Assessment Monitoring Station (PAMS) network, and Special 
Purpose Monitoring (SPM) . The primary guidance documents for 
network design and station siting of SLAMS and NAMS are 
listed below: 

40 CFR58, Appendix D, Network Design For SLAMSMAMS. 

40 CFR58, Appendix E, Probe Siting Crifmia For Ambient Air Quality Monitoring. 

EPA-600/477427a. Quality A s w m c e  Hadbook for Air Pollution M m m e z ~ t  
Systems, Vo1.U - Ambient Air Specific Methds, Section 2.0.1 - Sampling Network 
Design and Site Selection. 

EPA-60014-77427a. Quality Aswance H a d m k  for Air PoUution M-t 
Systems, Vol.lZ: - Ambient Air Specific Methods, Section 2.0.2 - Sampliag 
Considerations. 

EPA-60014-90/003. Quality A s w m x  Handbook for Air Pollution Measurement 
Systems, Vol. N - Meteomlogid M m m e n t s ,  Section 4.0.4.3 - Siting and 
Mounting. 

EPA-45013-78013. Site Selection for the Monitoring of Photochemical Air Pollutants. 

EPA450/4-91033. Eohanced Ozone Monitoring Nehvork Design and Siting Criteria 
Guidance Document. 

EPA450/3-75477. Selecting Sites for Carbon Monoxide Monitoring. 

EPA-45014-87-009. Network Design and Optimum Site Exposure Criteria for 
Particulate Matter. 

EPA45013-77013. Oprimum Site Exposure Criteria for SO2 monitofing. 

EPA450/4-80-011. Guidance Document for Collection of Ambient Non 
M&e Organic Compound data for use in 1983 Owne SIP Development 
and Network Design Siting Criteria for NMOC and NOX Monitors. 
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There are many situations, which create the need to relocate 
an air monitoring station. Some of these situations are: 
loss of lease or permission to occupy an existing space, an 
unsafe work environment such as a high crime area, inadequate 
space due to growing monitoring requirements, natural 
disasters, changes in population or emissions patterns, 
changes in surrounding environment (e. g. , trees, freeway, new 
buildings, etc. ) ; and changes in monitoring objectives for 
one of the ambient air monitoring station's criteria 
pollutants. Once the decision is made that an air monitoring 
station relocation is necessary, there are several issues 
that require attention. 

Special consideration and evaluation needs to be given when 
replacing an air monitoring site. If achieving data 
equivalency is the desired outcome for relocating an existing 
air monitoring station, choose a new site that is in the same 
part of the airshed as the old site. Look for a site that 
has the same scale classifications (ie, micro, neighborhood, 
regional) for all of the criteria pollutants, It may be 
preferable to choose a new site that is in the center of the 
down-wind plume of sources for as many criteria pollutants as 
possible. In some cases the site will be up wind from as 
many criteria pollutants as possible (depending on the 
objective of the air monitoring station). Where scaling 
conflicts occur, a site location should be Wcided by the . 
critical pollutant. 

Any relocation effort must consider the concentrations and 
locations of local air pollution sources and their impacts on 
ambient concentrations. An example is the sources of oxides 
of nitrogen, the sources of hydrocarbons, and the prevailing 
winds for a site that monitors for ozone. Emission 
inventories and meteorological information could be verified 
by contacting ARB staff in the Technical Support Division 
(TSD) , the Monitoring and Laboratory Division (MLD) , and 
staff at the appropriate air pollution control district 
(APCD) . 
It is important to conduct a map-study comparing the existing 
site to the new site(s). The new site should be located in 
the same geographical area as the old air monitoring station. 
If possible, locate and evaluate traffic maps, topographical 
maps, aerial photographs, local demographic maps, and other 
information that would be available on a Global Information 
System (GIs) or the Internet. Evaluate the topography, 
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elevation, wind patterns, traffic, emission 
inventories, forests, bodies of water, population 
centers, commercial areas, etc., to get a consensus on 
the adequacy of the potential site(s) . 
There is no mitten rule on the minimum distance that a 
station must move before parallel monitoring is required, If 
a replacement site is within one city block, a case may be 
made to relocate without parallel monitoring. A monitoring 
requirement depends on the specific pollutant and spatial 
scale for which the monitoring is being conducted. For 
example, relocating a site from one side of a building to the 
other generally would not require parallel monitoring if the 
proximity to local traffic remains within the limits of its 
current scale classification. 

Considering the above relocation concerns, the search process 
evolves into matters of practicality. Staff will "hit the 
streetsa to do the necessary footwork and research to find a 
suitable new monitoring site. For example: 1) Where is a 
topographically suitable site, with an open airshed exposure, 
and adequate interior and exterior space available? 2)  
Where might there be a realistic chance of working out a 
lease or rental agreement with the building and/or land 
owner? 3) Is there enough power? 4) Will this power be free 
of surges, and other electromagnetic interferences? Is there 
a good ground? 5) Is adequate phone service available? 6) 
Are the heating/air conditioning systems adequate? 7) Is 
there safe access to the roof? 8) Is roof top sampling 
feasible for all of the required samplers? 9) Can 
meteorological equipment be installed that complies with 
siting requirements? 10) Is the security adequate in the new 
location? 11) Is an air monitoring trailer the best 
solution? 

Air monitoring stations may create noise within a building, 
and in an area around the building. For example, pump noise, 
within air monitoring instruments, may cause an undue 
disturbance to the building's occupants. Roof top samplers 
may cause unwelcome noise to a neighborhood in general. One 
way to minimize this potential problem would be to consider 
locating in a light industrial or commercial area. Another 
way is to use a trailer or a prefab mobile shelter as the air 
monitoring station, then finding an adequate space to park 
the unit on a semi-permanent or permanent basis. 
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Once a potential site(s) is selected, it is prudent to 
discuss the selection ( 8 )  with the stakeholders. This 
includes, other staff, management, interested District 
personnel, ARBfs TSD and KLD staff, landlord, neighbors, and 
the contracts personnel that will negotiate the air 
monitoring station lease. 

Refer to Appendix A for a Relocation Checklist and Appendix 
B for New or Modified Site Check-Off Sheets as necessary. In 
summary, relocating an air monitoring station is not a simple 
matter. The more care, planning, public relations and 
budgeting that goes into relocating a site, the better. 

XV. QUAfrITY AS8URANCE AND QUALITY CONTROt 

XV.1 Calibration of Analytical Equipment 

Once a parallel monitoring site has been approved, the next 
step is to initiate the monitoring. Parallel monitoring must 
be conducted following federal EPA reference or equivalent 
methods. The instrumentationts reference or equivalent 
method numbers should be included in the final report 
document. All test measurements or test samples must be 
collected in accordance with the sample manifold 
specifications as specified in CFR 40, the ARBfs Air 
Monitoring Quality Assurance Manual, Volume 11, or the APCDts 
Quality Control Procedures. Whichever set of guidelines is 
used, the sample collection systems must be as identical as 
practical at the old and new sites. 

The following procedures will require that quality control 
statistics be performed on two levels. The first level of 
quality control will provide documentation that the analyzers 
at each site were calibrated and operated within control 
limits during the test period. The second set of statistics 
will demonstrate how well the nin control11 analyzers at the 
old air monitoring site and the new air monitoring site 
compare with each other. 

Instruments used to collect ambient air quality data 
for gaseous criteria air pollutants must be operated 
between 20 degrees and 30 degrees Centigrade, unless 
the instrument has obtained federal equivalency with a 
wider temperature range. In an ambient air monitoring 
station temperature control is provided by heating and 
air conditioning units. To verify that the temperature 
of the stations are within the limits stated above, a 
calibrated temperature thermometer must be used. 
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If possible, the temperature data should be sent to a 
data recording device such as linear or circular chart 
recorder, and/or a datalogger. If a wmin-maxm 
thermometer is used, the data should be recorded an a 
control chart. If the temperature of an air monitoring 
station falls outside of the range specified above, the 
data must be invalidated, and cannot be used. to 
generate the mathematical equivalency relationships 
described below for parallel monitoring. 

All analyzers should be operated for an adequate length of 
time before calibration. The regular and parallel monitoring 
samplers are to be setup and operated in strict accordance 
with the manufacturer's manual. All required maintenance 
must be performed at the frequencies described in the 
manufacturer's manual or the agency's standard operating 
procedures, Maintenance check sheets must be filled out, and 
submitted with the data during the data review process, All 
calibration data, test results, maintenance records, control 
charts, and instrument logs shall be signed, dated, stored 
for a seven year period in a secured environment. 

IV.2 Operational Accuracy 

Pre and post instrument calibrations. The CFR recommends an 
audit by an independent agency or, an entity within an 
organization, to test the accuracy of ambient air analyzers, 
Therefore, if possible it is recommended that an independent 
audit of an analyzerfs accuracy be perfomed during the 
parallel monitoring period. 

. - - 

The attribute of an instrument's accuracy is added at 
the time it is calibrated. All instruments are non- 
linear to some extent, so their accuracy varies with 
concentration. Therefore, an instrument should have 
multipoint calibrations to determine accuracy 
throughout its operating range. Since all instruments 
drift over time, a post-test calibration is require to 
nback-validateH previously acquired data, Calibrations 
are performed using standards that are traceable to the 
National Institute of Standards and Technology (NIST) . 
The ozone transfer standards must be certified on a 
quarterly basis using a national reference ozone 
photometer. Flow transfer standards used for flow 
measurements and dilution systems, must be certified 
with an NIST traceable flow standard on a quarterly 
basis, Bi-annually , the calibration gas standards for 
NO, CO, CH,, SO,, hydrogen sulfide %S, and propane must 
have their concentrations traceable to the NIST. 



DRAFT PARALLEL MONITORING GUIDELINES JUNE 1997 

The points of the multipoint calibration should range 
between 10 percent and 80 percent of the Upper Range 
Limit (URL) of the analyzer. If the majority of the 
data that is collected will be below the 10 percent 
range limit, the instrument may need to be calibrated 
at the 5 percent level. Multipoint calibrations must 
include at least 4 different levels of gas standard 
concentrations plus a pre and post zero reading. Data 
collected for the accuracy determination must be 
collected from the "data for record" device such as the 
data acquisition system (DAS), also referred to as the 
datalogger, or a stripchart recorder. To increase the 
accuracy of the data being reported by the datalogger, 
the slope and intercept generated by the instrument 
calibration may be used, To calculate the instrument's 
Percent Accuracy (PA) use the following equation: 

where, 

PA = Percent Accuracy, for a particular analyzer. 
S2 = the summation of the net DAS readings (DAS reading 

minus average blank value) from 10 percent of the URL 
to 80 percent of the URL. 

S1 = the summation of the concentrations of gases added to 
the analyzer, based on the NIST traceable gas 
concentrations and the NIST traceable flows in the 
dilution system and/or ozone photometer, 

The equation presented above provides the percent accuracy 
measurement of the analyzer throughout its operating range, 
at the start of the parallel monitoring study. Since all 
instruments drift over time, the accuracy of the instrument 
drifts over time as well. To account for this inherent 
property of analytical instruments, a post calibration is 
performed at the end of the test period, and, again the 
accuracy of the analyzer is empirically derived for each 
concurrently operating ambient air analyzer. To determine 
the Average Percent Accuracy (APA) of an analyzer throughout 
the entire test period, perform the following computation: 

APA = A1 + A2 
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where, 

APA = Average Percent Accuracy throughout the parallel 
monitoring test period. 

A1 = the percent average accuracy from the pre-calibration. 
A 2  = the percent average accuracy from the post-calibration. 

Perform the immediately preceding equation for both the 
ambient air analyzers at the old site, and at the new site. 
The percentage generated by this equation is the best measure 
of accuracy for the ambient air analyzers throughout the 
entire concurrent monitoring test period. It is strongly 
recommended that the average percent accuracy for both sites 
be within +5 percent of each other. 

The Percent Accuracy Change (PAC) calculated for the 
post-calibrations for both the old site, and the new site must 
not have varied by +15 percent. If either ambient air monitor 
drifted by more than +15 percent the agency is not allowed to 
perform the parallel monitoring statistics at the next level. 
To determine the Percent Accuracy Change of an analyzer 
throughout the entire test period, perform the following 
computation: 

PAC = (TI - T2) x 100 
T2 

where, 

PAC = Percent Accuracy Change, for a particular analyzer, 
for the time between the pre and post analyzer 
calibrations. 

T2 = the summation of the net DAS readings (DAS reading 
minus average blank value) from 10 percent of the URL 
to 80 percent of the URL for the pre calibration. 

T1 = the summation of the net DAS readings (DAS reading 
minus average blank value) from 10 percent of the URL 
to 80 percent of the URL for the post calibration. 

IV.3 Operational Precision 

The EPA requires precision response data from ambient monitors 
to be collected at least twice a month. It is preferable and 
technically possible to collection precision data on a daily 
basis. This process is accomplished with a certified gas 
cylinder containing known concentrations of the pollutants of 



DRAFT PARALLEL MONITORING GUIDELINES JUNE 1997 

interest, a zero air supply, a gas dilution system that 
delivers its output to the station probe inlet, a 
datalogger interfaced with computers via modems, and 
software to generate the control charts. The precision 
test must include a zero point. Daily control charts for 
the entire parallel monitoring test period can be 
collected. This information ensures confidence in the 
data collected during the parallel monitoring test 
period, and is invaluable when making a decision on 
whether or not to eliminate data points that might be 
considered noutliersw. 

Precision checks should be conducted during normally low 
ambient concentrations. The ARB performs its precision checks 
at 3:50 am (PSD) which is a non-eventful air monitoring 
sampling hour, If possible, the same level of pollutant 
should be used for the precision test throughout the test 
period. The precision checks on the regular and parallel 
sampler should also be conducted at the same concentration, 
and preferably at the levels prescribed in 40 CFR 58. If 
precision checks cannot be performed by an automatic gas 
dilution system, then precision checks on the regular and 
parallel sampler should be done manually on the same day, as 
frequently as possible. (It is recommended that the precision 
test be performed at least bi-weekly). 

There are several ways to demonstrate instrument precision. 
At the ARB, the values for the precision test, are generated 
by comparing the instrument's digital output, minus the blank, 
to the true value detemined during the analyzer's 
pre-calibration. Data acquisition software computes the ARB'S 
precision control charts by the following method: 

precision = (Y - X) x 100 
X 

where, 

Y = actual span value - blank value, 
X = expected value determined by pre-calibration 

Control charts can be automatically calculated by the existing 
air quality data acquisition system (AQDAS) software, and 
printed out on a monthly basis. Control charts can be plotted 
by hand if automatic computer generated control charts are not 
available. For the ARB, a precision control chart of +/-lo 
percent from true is considered the upper and 
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lower warning limit, and a precisian control chart of +/-I5 
percent from true is considered the upper and lower contrnl 
limit. If an instrument drifts more than 10 percent away from 
true, then the instrument needs to be recalibrated. 

An analyzer's precision can be calculated by using the 
Relative Standard Deviation (RSD) equation presented below. 
It is based on an instruments ability to reproduce the same 
value. The mean value starts out at the value determined 
during the pre calibration, as time goes on, this mean value 
can be replaced by the mean value collected during the test 
period. The warning limits for this control chart are +/- 2 
RSD. The control limits for this control chart are +/- 3 RSD. 

RSD = 100 x (1) 
X 

where, 

RSD = Relative Standard Deviation 
s = standard deviation 
X = mean of the replicate values 

If any ambient air analyzer is out of control, greater than 
plus or minus 15 percent or greater than plus or minus 3 
relative standard deviations, the data will not be used to 
compare with the concurrently monitoring sampler for 
equivalency determination purposes. 

. - 

I V .  4 Data Validatken 

If, (1) the concurrently monitoring instruments have 
been operated in accordance with the equivalency or 
reference method guidelines as stated in the 
manufacturer ' s manual, (2) the analyzers have been pre- 
and post-calibrated, and the calibration reports 
signed, verified and dated, (3) the maintenance check 
sheets have been filled out, signed, dated, and 
verified throughout the entire test period, (4) the 
ambient air analyzers and samplers have been operated 
for the time period(s) specified in Section 111.3, (5) 
the monitors have operated within the temperature 
parameters of Section IV.1, and (6) the ambient air 
analyzers and sampler have been operated within the 
control limits stated in Sections 1V.l and IV.2, then 
it will be time to analyze the data for the second 
level of quality control statistics and equivalency. 
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For continuous monitoring data, the analyst must carefully 
ncross-checkf~ the DAS data with the concurrent strip chart 
record. Verify that the instrument's zeros stayed within 
acceptable limits throughout the test period. Control charts 
will demonstrate that the instruments have been properly 
spanned throughout the test period. If applicable, verify 
that the data trends follow the usual diurnal or seasonal 
patterns. Ensure that power outages have not changed the 
time of the strip chart data record. Check unusually high 
values. Ensure that the high values appear on both the strip 
chart recorder and the datalogger printout. Verify that the 
high values are real, and not instrument checks, 
calibrations, or other instrumental artifacts. 

V. DATA ANALYSIS 

As part of evaluating the relationships between 
pollutant concentrations at an existing site and a 
replacement site, appropriate analyses comparing the 
parallel data should be conducted . For continuously 
monitored pollutants, the daily maximum value at each 
site for each day of parallel monitoring is used to 
generate a matching (same day) pair of data. Since 
many important air quality programs use high values 
exclusively, the data analyses would typically be 
performed on high values. For hourly data, a high 
value is taken to be a value greater than 80 percent of 
the data for the previous 3 years for the original 
site. For daily data, a high value is a value greater 
than 75 percent of the data for the previous 3 years 
for the original site. Only one of the data values in 
each matched pair of values need to be greater than the 
appropriate threshold. Table 3 in Section 11.3 
summarizes these parallel monitoring data requirements. 
A supplemental data analysis should be performed on all 
matched pairs of data values, not only the high values. 

The initial preparation of the data to be used in a 
comparison as described above involves the following 
steps: 

¤ Data validation as described in Section IV, 
D Averaging of data values if needed (averaging 

times for the data values used in the 
comparison should be equivalent to the 
averaging times of the relevant air quality 
standards), 
Separating data into two sets of matching 
pairs: one set would include high values (High 
Values set) that meet the threshold 
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requirements, the other set would contain all 
matching pairm of data values (All Valuer set), 
and 
Evaluating whether the number of matching pairs 
in a High Valurr set is sufficient for data 
analysis. The fewer the high data values 
available, the leas conclusive the analytical 
results will be. 

The data analyses techniques described in these 
guidelines can prove valuable for establishing 
relationships between the data from two sites. The 
techniques include: a confidence interval test for the 
mean difference, linear regression analysis, and 
relative percent difference comparisons. Both data 
sets, High Values and All Values, should be analyzed 
using these techniques. The results of the data 
analyses along with graphical representations of the 
data must be evaluated in order to determine whether a 
replacement site satisfactorily meets the monitoring 
objectives of a site that is to be relocated. There 
are no standard performance criteria for establishing 
relationships between pollutant concentrations at two 
sites. The recommended criteria presented in the 
following sections of these guidelines should be 
considered as guidelines rather than pass/fail 
criteria. Data equivalency is not always the only 
desired outcome. For most of the monitoring 
objectives, a replacement site with higher 
concentrations of pollutants than at the existing site 
would be satisfactory. Also, in some cases it might be 
sufficient to show that the data from two sites are 
comparable instead of being equivalent. It might then 
be the case that a looser test of comparability is met 
when a more stringent test of equivalency is not. 

Other factors, beside data analysis, should also be 
evaluated to determine the adequacy of a replacement 
site. These include the following: 

Differences in emission source impacts between 
the old site and a replacement site; 
Meteorological conditions during the study 
period as compared to typical peak season 
conditions; and 
Statewide monitor variations. 

Different relationships to emission sources and varying 
meteorological conditions may need to be considered in 
evaluating the relationships between the two sites. 
They can not only affect pollutant concentrations, but 
also cause a "time shift." For example, one site may 
reach peak concentrations at a different time than the 
other site. For continuously monitored pollutants, 
this will probably not be a problem because the daily 
maximum values will be analyzed (for most pollutants). 
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For daily, one in every six day sampling, a large 
enough set of parallel monitoring data may tend to 
mitigate potential biases. 

Statewide monitor variations can result from the normal 
drift in the response of monitoring instruments over 
long periods of time and this needs to be considered. 
The zero baseline of a monitor can be affected by line 
voltage, temperature, and surrounding vibration. The 
zero/baseline drift of monitors ptatewide for the 
pollutant(s) of concern should be determined by 
averaging the upper and lower drift limits at the 95% 
probability limits. This information is available from 
the ARB'S Monitoring and Laboratory Division, Quality 
Assurance Section. For example, if the upper limit is 
for CO monitors throughout the state is +6% and the 
lower limit is -4%, the range is 10% and 1/2 the range 
is 5%. This provides an indication of a typical 
variation that may be present between the two (or more) 
monitors for a pollutant that are involved in the 
parallel monitoring study. This information, along 
with recent quality assurance audit results (if 
available), is further evidence to consider in 
interpreting whether an adequate replacement site has 
been found. 

Making the determination as to whether a replacement 
site satisfactorily meets the monitoring objectives of 
a site to be relocated requires making a judgment 
regarding the results of data analyses in the light of 
such other factors. 

V. 1. Preparing the D a t a  I 
Average the data values to correspond to 
averaging times of the revelant standards 

03, N02, 502, hydrogen sulfide: the 
daily maximum values 

CO: maximum 8-hour average for each day 
m PM10, sulfates: 24-hour average 

Make a set of A l l  V a l u e s  by looking through 
the data on a day by day basis and excluding 
any points for which either data for the 
existing site or the replacement site is 
missing. 

m Make a set of High Values I 
Hourly Data (03, N02, 502, CO) 
Step 1. Get the past 3-years worth of data 
points for the existing site averaged to the 
appropriate standard. 
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Step 2. Sort the  data points in  order from 
the  highest concentration t o  the lowest. 
Step 3. COUNT the  number of data points. 
Step 4. Determine which point represent8 the  
f i r s t  point i n  t he  tog 202 of a l l  data 
points. 

In general, the first point in the highest 20% of all the data points 
will be point number: 

Step 5. F I N D  THE VALWE associated with the 
point we have found above. This is called 
the  Threshold Point. 
Step 6 .  Look a t  the s e t  of A l l  Values a s  
found above, and make a s e t  of those pa i rs  i n  
which a t  l eas t  one of the values ( fo r  the 
exis t ing s i t e  or a replacement-site o r  both) 
is greater  than the Threshold Point. This is 
the set of High Values (for hourly data) .  
Step 7 .  I n  order for a proper data analysis _ 
t o  be conducted, t h i s  s e t  should have a t  
l e a s t  30 matching pairs,  The fewer t he  high 
data values available, the less conelusive 
the analyt ical  r e s u l t s  w i l l  be. 

Daily Data (PM10, sulfates) 
Step 1. Get the  past 3-years worth of data 
points f o r  the  exist ing site averaged t o  the 
appropriate standard. 
Step 2. Sort the data points i n  order from 
the  highest concentration t o  the lowest. 
Step 3. COUNT the number of data points. 
Step 4 .  Determine which point represents the 
f i r s t  point i n  the top 25% of a l l  data 
points. 
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In general, the Bnt point in the &&st 25% of dl tbc duo p o h  
will be point numba: 

Step 5. FIND THE VALUE associated with the 
point we have found above. This is called the 
Threshold Point. 
Step 6. Look at the set of All Values as 
found above, and make a set of those pairs in 
which at least one'of the values (for the 
existing site or a replacement site or both) 
is greater than the Threshold Point. This is 
the set of Bigh Values (for daily data) . 
Step 7. For conducting a proper data 
analysis, this set should have at least 15 
matching pairs. me fewer the high data 
values available, the less cenclusive the 
analytical results will be. 

In our examples, we will use the set of Bigh Value8 of 
PM,, data presented in Table 6. Based on the past 3-years 
of PM,, data for the existing site, we have found that the 
Threshold Point is 55.0 ug/m3. The set found in Table 6 
includes matching pairs that meet the threshold 
requirement for the High Values (at least one of the 
values in the matching pair is greater than 55.0 ug/n?). 
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Tabs. 6 
P&, aonuontrationr in {ug/d) 

at tho oxirting mito m d  tho roplaeomont rito 

V.2. Confidence Interval Test 

As a background for understanding the confidence 
interval test, we first explain some concepts to 
help clarify what is meant by a confidence interval. 
While the confidence interval test is probably the 
most difficult to understand and apply of the three 
tests that should be applied, it can provide the 
most meaningful results for evaluating the parallel 
monitors. 

The data that are collected by the monitors is a 
sample of information, not all of the values that 
could ever be collected. The sample is used to 
estimate what the complete set of values (called the 
'population") would be if we could sample 
exhaustively. Because we can not know the true 
characteristics of the population, we vant to know 
haw close our sample of data is to the population. 
One way to estimate how well it represents the 
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population is to estimate how well the average, or 
mean, of the sample represents the mean of the 
population. 

When we compare the concentrations of pollutants 
from parallel monitors uaing this test, we are 
interested in the mean of the differences between 
the two monitors. From the data that we have, we 
calculate the confidence interval, which is a range 
of values that contain the true mean difference 
between the two populations with a known degree of 
certainty or confidence. A 95% confidence interval, 
calculated according to the following procedure, 
will contain the true mean difference 95 times out 
of 100. Therefore, we have 95% certainty that our 
confidence interval contains the true mean 
difference.The 952 confidence "intervalw contains 
the true mean difference with 953 certainty and is 
defined by a lower and an upper limit given in 
concentration units. We calculate the lower and 
upper limits as follows: 

The formula for the Upper Limit of the Confidence Intend b: 

3 is the mean of the set of dB- 
is the standard deviation of the set of differences 

n is the sample size (number of matching pairs) 
a is equal to 1 minus the Confidence Level 
df is one less than the number of 
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Example : 

- 
Having found n, d and s, we must now determine the 

values for df , a# and finally t. 
df is simply the number of matching pairs less one, or 15 - 1 = 14. 

In most cases, a Confidence Interval of 0.95 or greater 
is used. In this example, we will use 0.95. Therefore, 
a = 1-0.95 = 0.05 and a/2=0.025. 

Looking at the t-~istribution Table in ~ppendix C, we 
find the value of ~AzS,1+=2.  145. 
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Plugging these values into the formula above, 

The mean difference between the two monitors in our 
example was 2.4ug/m3. The values of the lower and upper 
limits above indicate that if we have high confidence 
(95% certainty) that the interval contains the true mean 
difference between the two monitors. 

There are no standard performance criteria for the number 
corresponding to the lower and upper limits. It is 
recommended that for the key high sites that play a ' 

critical role in the monitoring network, the number 
corresponding to the lower Confidence Limit (L) should be 
no lower than 0% of the average concentrations at the 
parallel monitors. In other words, 

as a guideline, *1000/(Lo% for critical sites. 
( X + f i /  2 

In most cases, higher concentrations of pollutants at the 
replacement site are satisfactory. However if the number 
corresponding to the upper Confidence Limit constitutes a 
large percentage of the mean concentration at the 
parallel monitors, we should evaluate the possible 
causes, especially the location of both sites, existing 
and replacement, in relation to major sources of 
pollutants. 

To determine the relationship between the number 
corresponding to the lower Confidence Limit {L) for the 
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mean difference and the mean concentration ( y+q f  2 , and 
the relationehip between the number corresponding to the 
upper Confidence Limit (U) for the mean difference and 
the mean concentration (X+j3/2 we want to calculate: 

In our example, the lower and upper numbers are: 

The results of our calculation imply 959 certainty 
that the true mean difference is at least 2.043 and 
at most 5.443 of the mean of both monitors. Since 
both values are positive, they indicate 953 
certainty that the concentration of pollutants at 
the replacement site would be higher than at the 
existing site. 

3 Relative Percent Difference (RPD) 

For a replacement site to serve as a good substitute for 
an existing site, the matching pairs of data should 
exhibit the following characteristics: 

The distribution of concentrations of 
pollutants at the replacement site should be 
similar to the distribution for the existing 
site. However, higher concentrations at the 
replacement site are not a problem in most 
cases. 

To determine if these characteristics are present, we 
look at the relative percent difference (RPD) between the 
existing site and replacement site values. 

B Finding the RPD (of the replacement site versus 
the average of the 2 sites) 
Step 1. For each matching pair, find the RPD 
as follows: 
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Step 1. For each matching pair ,  f ind the RPD 
as follows: 

Example of Relative Pereent Difference 
using m, C o w ~ t m t i o ~  (u(/m3 
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Step 2. Plot the RPD for each pair on a graph 
against the mean concentration ((X+Y)/2), as is 
illustrated below: 

RPD v8 Mean Concentradon 

8.0% T 

In this example, note that most of the RPD values 
are greater than 0 .  This indicates that the 
concentrations at the replacement site are greater 
than those at the existing site. Please note that 
this is also the case at the higher - 

concentrations. 

Step3. Plot the RPD for each pair on the graph 
against time (date). 

RPD v8 Time 
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The purpose of the Linear Regression Analysis is to 
explore the relationship between corresponding 
measurements at the parallel rites across a range of 
concentrations. The regression procedure deternines 
the *bestw available rtrright linm for describing this 
relationship. 

x = The concentdon of pollutant at the existing site 
y = 'Ibe concenmtion of pollutant at the replment site 
m = the slope of the line, and 
b = the intercept of the line at the Y m i s  

The regression procedure yields values for m and b that 
determine the best fitting straight line. Common 
"spreadsheet" programs, statistical analysis programs, 
and modern hand-held calculators contain convenient 
tools for carrying out the regression calculations. 

An integral part of the regression analysis is an X,Y 
plot of the data that also displays the regression line 
superimposed on the data points. Such a graph can 
reveal valuable information for interpreting the data 
that may not be evident from the regression analysis 
alone. For example, the graph may show that the line 
fits the data well except for the highest or lowest 
concentrations. The graph found below displays data 
point from our example with the regression line. 

Unear Regression Analysis 
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h our example the slope equals 1.0396, the intercept is 0.0934, and the 
squared correlation (RZ) which represents the fit of the curve is 0.9399. 

Different parallel monitoring situations will vary in 
the distribution of the data concentrations collected 
and in how well the relationship between the two sites 
can be described as linear. Because of such 
variations, two studies with identical calculated 
regression values - slope, intercept , and the squared 
correlation R~ - may come to different conclusions 
regarding relationships between the concentrations of 
pollutants at an existing site and a replacement 
site(s). In general, the slope (m) should be close to 
or greater than 1, the intercept (b) should be close to 
0, and the points should fit closely to the line. The 
squared correlation which represents the fit of the 
curve should be close to 1, since 1 corresponds to a 
perfect fit. The intercept should be close to 0 
because both instruments have been calibrated to a zero 
point. 

VI. F I W  REPORT 

A final report must be compiled to document the 
findings of the parallel monitoring effort. The final 
report should contain a narrative description to answer 
the question; why is parallel monitoring necessary? 
Describe the advantages and disadvantages at each site, 
such as, better temperature control, provides 
compliance with meteorological citing requirements, 
lower crime area, fewer trees, higher rent, more 
representative, etc. 

Maps must be included in the final report that show the 
location of each site on a local and regional scale, A 
legend indicating direction, scale, and evaluation must 
accompany the maps. If available, wind roses for the 
area are a useful graphical tool to express the 
patterns of the local meteorology. For some 
pollutants, it would be appropriate to have maps to 
establish the relationships between the wind patterns, 
sources of pollution, and the new and old air 
monitoring sites. 

Describe the instrument operation phase of the project. 
Did either or any instrument go out-of-control at any 
time? Were there power or instrument failures? Did 
the temperature control system operate within range at 
both sites for the entire test period? In a narrative, 
tabular, graphic, or any combination of formats, 
describe the accuracy and precision for bath sites for 
each criteria pollutant, or at least the critical 
pollutant. Essentially, there is a need to establish 
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that each analyzer was "in controln during the test 
period. 

Once each analyzer has demonstrated to work properly, 
comparisons between the data sets at each site is 
possible. In a narrative, tabular, graphic, or 
combination of formats, describe the data between air 
monitoring sites for each criteria pollutant. For each 
pollutant, describe the dates of collection, the number 
of valid samples, the percent of data capture, the 
rational for why some data was used or not used in the 
comparison analysis. Describe the relative percent 
difference, the slope, the intercept, the correlation, 
and the equivalency determination results, A copy of 
the report should be sent to the ARB'S MLD and TSD for 
comment and for the record. Other factors, besides 
data analysis, should also be evaluated, These include 
differences in the emissions source impact between the 
old site and a proposed site, meteorological conditions 
during the study period, statewide monitor variations, 
etc. 

Attachments to the final report should include: 1) 
signed, dated and reviewed pre-and post-calibration 
reports. 2) signed, dated and reviewed copies of the 
instruments quality control charts. 3) signed, dated 
and reviewed copies of the instrument maintenance check 
sheets, 4) copies of meteorological data from both 
sites. 5) copies of the raw data from both sites for 
all parallel monitored pollutants. 6) either copies of 
the site reports from both sites, or copies of the 
forms from Appendices A and B. 7) references, and 8) a 
conclusion indicating the relationship of the two sites 
and whether or not the site is an adequate replacement 
site. 
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APPENDIX A 
Oeneral Site Locator Checkshoot 

Parallel monitoring necessary? Yes: Nor 

Able to work out neceseary agreement., leases, etc. 

Adequate epace availability (inferior) 

Adequate apace availability (exterior) 

Space/layout planning complete 

Security 

Technical apecificationr complete (8.g. for trailer, encloaure, 
or contract job) 

Sf te improvements : 

- Building or room revieions 

- Power (new eervice, metering, contract work, electricity 
(usually 100 or more amps needed). Electrical needs for 
interior and exterior instruments must be considered. 
Most stations require at least 4 separate 20 amp 
circuits. 

Phone (including telemetry if needed, new cabling, pole, 
contract work, etc.) 

Air conditioning/heating. Separate Air Conditioning 
System to keep station between 20 and 30 degrees Celeiue. 
Necessary to insure data validity. 

Fencing 
- - . . 

Asphalt/concrete work 

Carpentry (PMlO/Met. platforms, ladders, steps, cabinets, 
etc. ) 

Miecellaneous (any needed landscaping, plumbing, etc.) 

Permits for any of the above 

Purchase orders/requests for any of the above 

Notifications to ARB/EPA 

New ARB Site Reports/EPA Hardcopy Information Reports 

Closure ARB Site Reports/EPA Hardcopy Information Reports 

Safety and Handicap facilities 
(AQS 6/97) 
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APPENDIX 8-1 

For more d e t a i l s  r e f e r  t o  40CFR Pt  58, Appendix D P E regarding Network 
Design and Ci t ing  Cr i t e r i a .  

POLLUTANT uaom to31 

Monitoring Network (SLAMS, NAMS, PAM, SPH) 

Spa t i a l  Scale  (Middle, Neighborhood, Urban, Regional) 

Ver t i ca l  Probe (3-15 metere) 

Horizontal Probe (>1 meter) 

Length of Probe (metere) Probe Ins ide  Diameter 

Approximate Flow Rate Approx. Residence T h e  
Height of Nearby Obstacles above Probe 
Distance from Nearby Obetaclee 

(> Twice Height Obstacle above Probe) 

Predominate Wind Direction 

Obstructions within 270 Arc of Predominate Wind Direction - 
N a m e  of Nearest Road(a) 

Distance t o  Nearest Road(6) 

Road Material ( D i r t ,  Pavement Gravel, Concrete) 

Average Daily ~ r a f f i c  (vehiclee/day) on Nearest Road(s) - 
Minimum Acceptable Distance t o  Nearest Road ( s) . - 
Spacing from Trees (>20 meters from d r i p l i n e )  
Spacing from Trees Upwind from Predominate Summer Day-time Wind 
Direct ion (>lo meters from d r ip l i ne )  

L i s t  Nearby Possible Emission Sourcee 
L i s t  Emission Sources on Roof 
Ineide Temperature Recorded and Controlled between 2S°C +/- 5%. 

Reviewer's Signature Date 
Manager's Signature Date 

(AQS 6/97) 
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APPENDIX 0-2 

JUNE 1997 

Monitoring Network (SUMS, NAMS, PAMS, SPM) 

Spatial Scale (Middle, Neighborhood, Urban) 

Vertical Probe (3-15 meters) 

Horizontal Probe (>1 meter) 

Length of Probe (meters) Approx. Residence Time 

Approximate Flow Rate 

Height of Nearby Obstacles above Probe 

Distance from Nearby Obstacles (> Twice Height Obstacle 
above Probe) 

Predominate Wind Direction 

Obstructions within 270 Arc of Predominate Wind Direction- 

Name of Nearest Road(s) 

Distance to Nearest Road(s) 

Road Material (Dirt, Pavement Gravel, Concrete) 
\ -. - - 

Average Daily Traffic (vehicles/day) on Nearest Road(s) - 
Minimum Acceptable Distance to Nearest Road(s) 

Spacing from Trees (>20 meters from dripline) 

Spacing from Trees that Protrude Height of Probe by 5 
meters (>I0 meters from dripline) 
List Nearby Possible Emission Sources 

List Emission Sources on Roof 

Inside Temperature Recorded and Controlled between 25°C +/- 
S0C 

Reviewer's Signature Date 
Manager's Signature Date 
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APPENDIX 8-3 

Monitoring Network (SLAMS, HAMS, SPM) 

Spatial Scale (Micro, Middle, Neighborhood) 

Vertical Probe (microscale = 3 +/- 1/2 metersj 
(Middle, Neighborhood = 3 to 15 meters) 

Horizontal Probe (>I meter) 

Length of Probe (meters) Approx. Residence Time 

Approximate Flow Rate 

Predominate Wind Direction 

Obstructions within 270" Arc of Predominate Wind Direction 

Name of Nearest Road(s) 

Distance to Nearest Road(s) 

Road Material (Dirt, Pavement Gravel, Concrete) 

Average Daily Traffic (vehicles/day) on Nearest Road(s) 

Minimu Acceptable Distance to Nearest Road(s) 
(Microscale = 2 to 10 meters) 

Distance to Nearest Intersection (Microscale>lO meters) 

Spacing from Trees (>20 meters from dripline) 

Spacing from Trees that Protrude Height of Probe by 5 
meters (>lo meters from dripline) 
List Nearby Possible Emission Sources 

List Emission Sources on Roof 

Inside Temperature Recorded and Controlled between 25OC +/- 
5OC 

Reviewer's Signature Date 
Manager's Signature Date 

(AQS 6/97)  
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APPENDIX B-4 

Monitoring Network (SLMS, NAMS, SPM) 

Spatial Scale (Middle, Neighborhood, Urban, Regional) 

Vertical Probe (3-15 meters) 

Horizontal Probe (>1 meter) 

Length of Probe (meters) Approx. ~esidence Time 

Approximate Flow Rate 

Height of Nearby Obstacles above Probe 

Distance from Nearby Obstacles (> Twice Height Obstacle 
above Probe) 

Predominate Wind ~irection 

Obstructions within 270' Arc of Predominate Wind Direction- 

Name of Nearest Road(s) 

Distance to Nearest Road(s) 

Road Material (Dirt, Pavement Gravel, Concrete) 

Road Material (Dirt, Pavement Gravel, Concrete) 

Average Daily Traffic (vehicles/day) on Nearest Road(s) 

Minimum Acceptable Distance to Nearest Road(s) 

List Nearby Possible Emission Sources 

List Emission Sources on Roof 

Reviewer's Signature Date 

Manager's Signature Date 
(AQS 6/97) 
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APPENDIX B-5 

POLIJJTANT PARTICULATE MATTER. lPMlOl 

Monitoring Network (SLAMS, NAMS, SPM) 

Spatial Scale (Micro, Middle, Neighborhood, Urban, 
Regional) 

Vertical Placement (Microscale 2-7 Meters) (Middle, 
Neighborhood, Urban, Regional 2-15 meters) 

Height of Nearby Obstacles above Sampler 

Distance from Nearby Obstacles (> Twice Height Obstacle 
above Sampler) 

Predominate Wind Direction 

Obstructions within 270" Arc of Predominate Wind Direction 

Name of Nearest Road(s) 

Distance to Nearest Road(s) 

Road Material (Dirt, Pavement Gravel, Concrete) 

Average Daily W a f  f ic (vehicles/day) on Nearest   bad (s) 

Minimum Acceptable Distance to Nearest Road(s) 
(Microscale 5-15 meters from Road) 
(Middle, Neighborhood, Urban use Figure 2 or 4OCFR pt58, 
page 178) 

List Nearby Possible Emission Sources 

List Emission Sources on Roof 

Reviewer's Signature Date 

Manager's Signature Date 
(AQs 6/97) 
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~ppendix C 

t Scorw 
(For Checking Both Upper and Lower Limits) 

4 

I 


