3. 
OVERVIEW OF THE SCOS97-NARSTO FIELD STUDY


This section summarizes the proposed field measurement activities and the forecasting and decision-making protocol for the SCOS97-NARSTO field study.  The air quality and meteorological measurement program includes measurements performed continuously over several months and intensive studies performed on a forecast basis during periods when ozone exceedances and transport are most expected.  The proposed measurement program is summarized in this section and cost estimates are itemized in Section 12. 


The proposed measurement program is designed to meet the goals and technical objectives of the sponsors and incorporates the following design guidelines that have evolved from technical, logistical and cost considerations in prior studies.  

· SCOS97-NARSTO is designed to provide the aerometric and emission databases needed to apply and evaluate atmospheric and air quality simulation models, and to quantify the contributions of upwind and downwind air basins to exceedances of ozone standards in southern California.  While urban-scale and regional model applications are emphasized in this study, the SCOS97-NARSTO database is also designed to support the data requirements of both modelers and data analysts.  Air quality models require initial and boundary measurements for chemical concentrations.  Meteorological models require sufficient three-dimensional wind, temperature, and relative humidity measurements for data assimilation.  Data analysts require sufficient three-dimensional air quality and meteorological data within the study region to resolve the main features of the flows and the spatial and temporal pollutant distributions.  The data acquired for analyses can be used for diagnostic purposes to help identify problems with and to improve models.

· Several of the measurement techniques (e.g., aircraft, VOC, and radiosonde measurements) are labor intensive and require costly expendables.  Both logistical and cost considerations preclude intensive three-dimensional measurements continuously throughout a complete season.  Since the main focus of the study is on ozone, the intensive measurements will be made on days leading up to and during ozone episodes and specific ozone transport scenarios.

· The focus on episode days requires a good understanding of the meteorology leading up to episodes and a forecasting protocol that has been tested and evaluated.  The major logistical requirements of a study of this magnitude require a tentative decision to launch an intensive operating period 48 to 72 hours in advance.  Since episodes are not guaranteed to be a frequent occurrence and the forecast may not always be accurate, the study must be designed to sample several episodes and to last for a duration that is adequate to ensure several measurement opportunities.  

· Although the study focuses on ozone episodes, it is important to put the episodes in perspective and to understand the differences between episode and non-episode days as well as the representativeness of the episodes.  Since episodes are caused by changes in meteorology, it is useful to document both the meteorology and air quality on non-episode days.  For this reason, continuous instruments are included that can document upper air meteorology, and continuous air quality and meteorological measurements are scheduled to be made throughout the study period.  A network of radar wind profilers will allow increased confidence in assigning qualitative transport characterization (i.e., overwhelming, significant, or inconsequential) throughout the study period.

· The 1987 Southern California Air Quality Study clearly identified the need for meteorology and air quality aloft in the boundary layer throughout the study region.  Many of the transport phenomena and important reservoirs of ozone and ozone precursors are found aloft.  SCOS97 is designed to include extensive three-dimensional measurements and simulations because the terrain in the study area is complex and because the flow field is likely to be strongly influenced by land-ocean interactions.  Several upper air meteorological measurements are proposed at strategic locations to elucidate this flow field.

· The measurements are designed such that no one measurement system or individual measurement is critical to the success of the program.  The measurement network should be dense enough that the loss of any one instrument or sampler will not substantially change analysis or modeling results.  The study should be designed such that a greater number of intensive days than minimally necessary for modeling are included.  This helps minimize the influence of atypical weather during the field program and decreases the probability of equipment being broken or unavailable on a day selected for modeling.  Most measurements should be consistent in location and time for all intensive study days and during the entire study period (i.e., no movement of measurements).  In this way, one day can be compared to another.  Continuous measurements should be designed to make use of the existing monitoring networks to the extent possible.  

· Aerosol measurements- photochemistry/ozone and aerosol formation interactions.

3.1 Geographic Scope


SCOS97 will encompass the South Coast (SoCAB), San Diego (SDAB), South Central Coast (SCCAB), and Southeast Desert (SEDAB) Air Basins extending to northern Mexico to the south and to Nevada and Arizona to the east, as shown in Figure 2-1.  The northern boundary of this study will include the southern portion of the San Joaquin Valley Air Basin (SJVAB).  The western boundary will be defined by the results of measurements that identify where clean air typically exists over the Pacific Ocean. Ozone transport in southern California appears to be an important contributor to ozone exceedances, but these contributions have not been quantified.  It was not previously possible to model the entirety of southern California, shown in Figure 2-1, owing to the limits of computational resources and the associated costs.  More recently, computational power has increased while costs have declined, making regional modeling feasible.  Another limitation has been the dearth of three-dimensional aerometric measurements to support regional modeling in the complex terrain of southern California, shown in Figure 2-2.

3.2 Study Period


The SCOS97 field measurement program will be conducted during a five-month period from June 1, 1997 to October 31, 1997.  This study period corresponds to the majority of elevated ozone levels observed in southern California during previous years.  Continuous surface and upper air meteorological and air quality measurements will be made hourly throughout this study period.  The PAMS monitoring program, which currently operates annually from July 1 to September 30, will operate from June 1 to October 31, 1997.


Additional measurements will be made during intensive operational periods (IOPs) on a forecast basis for two to four consecutive days.  Forecasts are prepared each day during the five-month period and IOP measurement groups are on standby.  The budget for SCOS97 allows for up to 15 days total IOP days.  With a minimum of two days per IOP, the maximum number of IOPs is seven.  Five IOPs is more likely, with an average IOP duration of three days.  The conceptual model for this study defines five categories of meteorological conditions, called scenarios, which are associated with ozone episodes and ozone transport in southern California.  Intensive measurements will be made during these scenarios.  The five scenarios (Section 2.5) in order of priority as specified by the SCOS97 Technical Committee, and the periods of highest probability of their occurrence are as follows:

1. SoCAB Ozone Maximum (Type 1 IOP) — Late July to end of August 

2. Upper-Level Transport to San Diego (Type 2 IOP) — Late July to end of August

3. Secondary SoCAB Ozone Maximum (Type 3 IOP) — Late July to end of August

4. Eddy Transport to Ventura after SoCAB Maximum (Type 4 IOP) — June

5. Off-Shore Transport to San Diego (Type 5 IOP) — September to October


The five meteorological scenarios of interest fall within three overlapping periods which together span the entire ozone season.  Types 1, 2, and 3 can occur throughout the summer, but have the highest probability of occurrence in mid-summer.  Type 4 typically occurs during the late spring to early summer, while Type 5 occurs from late summer to early fall.  Because costs that are incurred during standby status can be substantial (e.g., maintaining aircraft crews on a ready status), specific time windows called intensive periods (IPs) have been considered.  The IPs would correspond to periods of highest frequency of occurrences of specific ozone episodes and ozone transport scenarios of interest.  The IPs would maximize the probability of capturing specific scenarios of interest and minimize extended periods on standby. For example, one alternative would be two one-month IPs, from July 15 through August 15 and from September 15 through October 15.  This alternative would likely miss Type 4 conditions, which are more infrequent than other meteorological conditions of interest, may be more difficult to forecast accurately, and often result in marginal ozone levels in the SCCAB. However, Type 4 conditions may be important in fostering transport from the SoCAB to the SCCAB.  Furthermore, shorter IPs run the risk of missing major episodes of any IOP type that may have occurred outside the IP time windows.  Therefore, IPs are not proposed in this plan.

The U.S. Navy’s EOPACE intensive measurement period is currently scheduled for August 25 to September 5, 1997.  The EOPACE will acquire air quality and meteorological measurements in coastal and offshore locations, thereby providing data at the coastal boundary of the SCOS97 modeling domain without major additional expenditures.  The scheduled EOPACE intensive period may be too late to capture Type 4 conditions and too early to capture Type 5 conditions, but it is near the end of the period when Types 1, 2, and 3 are most likely. 

3.3 Forecast Protocol


The decision to declare an IOP will be based on daily meteorological and air quality forecasts.  These forecasts and other information on current conditions and operational status will be used to decide whether intensive sampling would be performed the next day.  The protocol for the daily forecasts were tested by the forecast team during the summer of 1996 and further refined for application during SCOS97.  


The Forecast Team consists of representatives from the ARB, the SDAPCD, the SCAQMD, the U.S. Navy, and the VCAPCD, and is chaired by Joe Cassmassi of the SCAQMD.  Weekday practice forecasts begin Tuesday, May 6, and weekend forecasts start Saturday, June 7 to coincide with the aloft measurement comparisons that are scheduled during the week of June9-14.  The forecast protocol is as follows.

Day 0

14:30 
The Forecast Team provides a 2-day forecast (for Day 1 and Day 2) with expectations for 3 to 5 days.  Data collection will begin on Day 2, and Day 3 will be the first high ozone day.

15:00 
Two members of the Forecast Team, the lead forecaster and one other Team member, meet with the Field Program Management Committee to describe the forecast.

15:30
The Field Program Management Committee announces a “Go” decision, and the Field Managers alert all groups taking measurements.

16:00
Contractors make plans to be on-site and being sampling by 0500 PDT (1200 Z) on Day 2.  They purchase plane tickets, and make reservations.  Once sampling begins, it will continue for at least 6 hours.  To coincide with the NWS, the 4-per-day rawinsonde and ozonesonde sampling schedule will be 1200 Z (0500 PDT), 1800 Z (1100 PDT), 0000Z (1700 PDT), and 0600 Z (2300 PDT).

Day 1

09:30
The Forecast Team meets to update the forecast of the previous day on which the “Go” decision was based.

10:00
Two members of the Forecast Team meet with the Field Program Management Committee to review the updated forecast and the “Go” decision from the previous day.

10:30
The Field Program Management Committee confirms the “Go” decision from the previous day.  If they cancel the “Go” decision, the Field Managers communicate to field crews so they can cancel travel plans.

14:30
The Forecast Team meets to provide a 2-day forecast with expectations for 3 to 5 days.  The prognosis for Day 3 will be confirmed.

15:00
Two members of the Forecast Team meet with the Field Program Management Committee to review the updated forecast and the “Go” decision from the previous day.

15:30
The Field Program Management Committee confirms the “Go” decision for Day 3.  If they cancel the “Go” decision, it can be done here without any intensive sampling being conducted.  However, it must be understood that at this point contract personnel will be in transit and recall will lose some resources.  The Field Managers relay the ”Go” decision or report the cancel decision to all groups taking measurements.

Day 2 (and repeated through the end of the intensive operational period)

05:00
Intensive sampling begins.

09:30
The Forecast Team meets to update the forecast of the previous day on which the “Go” decision was based.

10:00
Two members of the Forecast Team meet with the Field Program Management Committee to review the updated forecast and the “Go” decision from the previous day.

10:30
The Field Program Management Committee confirms the “Go” decision from the previous day.  If the Field Program Management Committee decides to cancel the “Go” decision, the Field Managers communicate the decision to the Field Managers so that field crews can stop.  The last field samples are collected at 11:00 PDT.

14:30
The Forecast Team meets to provide a 2-day forecast with expectations for 3 to 5 days.

15:00
Two members of the Forecast Team meet with the Field Program Management Committee to review the updated forecast and the “Go” decision from the previous day.

15:30
The Field Program Management Committee confirms the “Go” decision for Day 3.  If the Field Program Management Committee decides to cancel, sampling will continue at least through 1700 PDT.  However, the Field Program Management Committee may direct that sampling continue through a specified time (e.g., 23:00 PDT to complete a diurnal cycle).

16:00
The Field Program Management Committee chairman passes the decision to the Field Managers who verify the “Go” decision or report the cancel decision to the contractors.  If the “Go” decision is verified, sampling will continue until 11:00 PDT on the following day.  

3.3.1 IOP Decision Protocol and Criteria


Every Monday and Thursday morning, between IOPs, each measurement group will e-mail or fax the appropriate Field Manager with their readiness status.  A return note from the Field Managers will acknowledge that the information was received.  These will be compiled and made available to the Field Program Management Committee for their daily afternoon conference call, and then posted on the SCAQMD web page.  Any changes in status should be e-mailed or faxed immediately to the Field Manager, preferably before the daily Field Program Management Committee conference call.

After each Field Program Management Committee conference call, the Go or no-Go decision will be e-mailed or faxed to all the measurement groups.  The information will also be available on the SCAQMD web site and as a message on a phone line dedicated to the field campaign.  Individuals that need long lead times for travel arrangements will be contacted by phone.  A return note to the Field Managers will acknowledge that the information was received, and note any changes in readiness status.

During the IOPs, the Field Managers will communicate the Go and No-Go decisions twice per day.  An attempt will be made to contact everyone by phone if an IOP is canceled.  During the IOP, each measurement group will contact the Field Managers at least every morning to convey information on problems in the field.  These will be compiled and made available to the Field Program Management Committee for their daily conference calls.

After the IOP, the measurement group will write brief summaries of the field operations (e.g., measurement taken, unusual conditions encountered, equipment breakdowns, logistical problems to be solved) to the Field Manager.

While it is preferable to have all measurement systems operational for each IOP, and every attempt will be made to assure their operability, the program has been designed to allow an IOP to proceed even if some equipment is inoperable.  A critical level of operability needs to be defined, however, beyond which an IOP would not acquire enough data to be useful.  Maintenance and re-supply between IOPs needs to be considered as well.  Depending on the number of consecutive total IOP days just completed and the number of aircraft used, the aircraft equipment operators need one or two days without sampling before starting another IOP.  In addition, routine maintenance, which is a function of flight hours, is required.  In addition to field readiness and information from the Forecast Team, specific thresholds associated with elevated ozone for each of the five meteorological scenarios should be selected based on the information obtained from the trial forecasting of summer 1996.  The criteria that will be used by the Field Program Management Committee to decide whether or not to conduct intensive sampling will be refined prior to the field campaign.

3.4 SCOS97 Study Period Measurements


The continuous surface-based measurements will be made daily throughout the study season.  The study period monitoring network consists of existing surface air quality, surface meteorology, and upper-air meteorology monitoring sites, as well as new sites added specifically for this study.  The continuous data are used to:

· Characterize or describe the spatial and temporal distribution of pollutant concentrations and meteorological parameters on days leading up to and during ozone episodes and for documenting the frequency of occurrence of different measures for comparison with prior and later years.

· Document the transport of pollutants and precursors between major source regions and non-attainment receptor areas, between the major source regions, and between offshore and onshore, during both episode and non-episode conditions.

· Provide initial and boundary conditions for air quality model initialization, and input data for data assimilation by prognostic meteorological models.

· Provide data within the modeling domain to evaluate the output of the models and to diagnose deviations of model assumptions from reality.

3.4.1 Existing Surface Air Quality and Meteorological Monitoring Sites


Currently operating ozone and NOX monitoring sites are identified with respect to location, name, and associated measurements in Table 3-1 (see Appendix A for additional site information).  All of these sites are operated by state and local air quality districts, are subject to quality assurance programs, and report their measurements into a common database.  Figure 3-1 shows the relative location of currently operating ozone and NOx monitoring sites.  This network is adequate to characterize O3 and NOX at receptor sites in the study region.  Photochemical Assessment Monitoring Stations (PAMS) hydrocarbon and carbonyl compound sampling will be conducted at 13 sites from July 1, 1997 to September 30, 1997, according to the schedule shown in Table 3-2.  Additionally, PAMS VOC monitoring will be needed during IOPs that occur in June and October 1997. Ozone information is also provided by the U.S. Naval Air Warfare Center which operates ozone analyzers at Point Mugu and on nearby Laguna Peak to document correlations between ozone and wind direction.

Many of the air quality monitoring sites also measure wind and temperature.  In addition to those air quality sites that measure meteorology, there is an extensive network of existing surface meteorological sites spread throughout the study area, including offshore locations on islands, oil platforms and instrumented environmental buoys.  These sites generally provide continuous measurement of wind speed and direction with an averaging time of one hour or less.   They are operated by military and civilian airports, air quality districts, the National Weather Service, and others.  Appendix B lists these surface meteorological monitoring sites.  Figure 3-2 shows the locations of existing meteorological measurement sites in the SCOS-NARSTO domain. The existing network of surface measurements is adequate to determine some surface transport patterns, but it is not sufficient to determine winds aloft or some mesometeorological phenomena.  Supplemental air quality and meteorological monitoring that are planned during the SCOS97-NARSTO field measurement program are identified in the following section.

3.4.2 Supplemental Air Quality and Meteorological Measurements


The existing surface air quality and meteorological monitoring network will be supplemented by additional measurements made specifically during the SCOS97-NARSTO study period.  Table 3-3 provides a summary of the supplemental surface air quality and meteorological measurements that will be made by contractors and by in-kind support from the U.S. Environmental Protection Agency. 

The majority of the supplemental surface air quality measurements are in connection with  collection of volatile organic compounds (VOC) samples and continuous measurements of ozone, nitric oxide (NO), nitrogen dioxide (NO2), oxides of nitrogen (NOX), total oxidized 
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Routine Air Quality Monitoring Sites in Southern California

Site

Air 

Data

Variables Measured

ID

Basin

County

Source

Site Name

O3

NO

NOx

CO

THC

CH4

NMHC

ANAH

SoCAB

Orange

SCAQMD

ANAHIEM-1610 S HARBOR BLVD

x

x

x

x

x

CMMV

SoCAB

Orange

SCAQMD

COSTA MESA-2850 MESA VERDE DR

x

x

x

x

ELTR

SoCAB

Orange

SCAQMD

EL TORO-23022 EL TORO RD

x

x

x

x

x

LHAB

SoCAB

Orange

SCAQMD

LA HABRA-621 W. LAMBERT

x

x

x

x

x

HEMT

SoCAB

Riverside

SCAQMD

HEMET-880 STATE ST

x

LELS

SoCAB

Riverside

SCAQMD

LAKE ELSINORE-506 W FLINT ST

x

x

x

SoCAB

Riverside

SCAQMD

MIRA LOMA-BELLEGRAVE AVE (by 1/96)

x

PERR

SoCAB

Riverside

SCAQMD

PERRIS-237 .5 N "D" ST

x

RIVM

SoCAB

Riverside

SCAQMD

RIVERSIDE-7002 MAGNOLIA AVE

x

x

x

x

RUBI

SoCAB

Riverside

SCAQMD

RUBIDOUX-5888 MISSION BLVD

x

x

x

x

x

x

TCCC

SoCAB

Riverside

SCAQMD

TEMECULA-COUNTY CENTER

x

x

x

x

UCDC

SoCAB

Riverside

RIVER

UC RIVERSIDE-4919 CANYON CREST

x

LGRE

SoCAB

San Bernardino

SCAQMD

CRESTLINE-LAKE GREGORY-LAKE DR

x

FONT

SoCAB

San Bernardino

SCAQMD

FONTANA-14360 ARROW BLVD

x

x

x

SoCAB

San Bernardino

SCAQMD

LAKE ARROWHEAD (Open by 1/96)

x

x

x

RDLD

SoCAB

San Bernardino

SCAQMD

REDLANDS-DEARBORN

x

SANB

SoCAB

San Bernardino

SCAQMD

SAN BERNARDINO-24302 4TH ST

x

x

x

x

UL

SoCAB

San Bernardino

SCAQMD

UPLAND

x

x

x

CLXC

SEDAB

Imperial

ICAPCD

CALEXICO-900 GRANT ST

x

x

x

CALE

SEDAB

Imperial

CARB

CALEXICO-CALEXICO HS ETHEL ST

x

x

x

x

x

EC9S

SEDAB

Imperial

ICAPCD

EL CENTRO-150 9TH ST

x

WEST

SEDAB

Imperial

ICAPCD

WESTMORLAND-202 W FIRST ST

x

MOJP

SEDAB

Kern

CARB

MOJAVE-923 POOLE ST

x

x

x

LANC

SEDAB

Los Angeles

SCAQMD

LANCASTER-315 W. PONDERA ST

x

x

x

x

x

BANN

SEDAB

Riverside

SCAQMD

BANNING-135 N ALLESANDRO

x

x

x

INDO

SEDAB

Riverside

SCAQMD

INDIO-46-990 JACKSON ST

x

PALM

SEDAB

Riverside

SCAQMD

PALM SPRINGS-FS 590 RACQUET CL

x

x

x

x

x

x

BARS

SEDAB

San Bernardino

MDAQMD

BARSTOW-401 MOUNTAIN VIEW

x

x

x

x

HESP

SEDAB

San Bernardino

MDAQMD

HESPERIA-17288 OLIVE ST

x

x

x

x

JOSH

SEDAB

San Bernardino

NPS

JOSHUA TREE NATIONAL MONUMENT

x

PHEL

SEDAB

San Bernardino

MDAQMD

PHELAN-BEEKLEY & PHELAN RDS

x

x

x

x

TRNA

SEDAB

San Bernardino

MDAQMD

TRONA-83732 TRONA ROAD

x

x

x

29PM

SEDAB

San Bernardino

MDAQMD

TWENTYNINE PALMS-6136 ADOBE DR

x

x

x

x

VICT

SEDAB

San Bernardino

MDAQMD

VICTORVILLE-14029 AMARGOSA RD

x

x

x

x

ALPN

SDAB

San Diego

SDAQMD

ALPINE-2300 VICTORIA DR

x

x

x

x

x

CHVT

SDAB

San Diego

SDAQMD

CHULA VISTA-80 E "J" ST

x

x

x

x

x

x

DMMC

SDAB

San Diego

SDAQMD

DEL MAR-MIRACOSTA COLLEGE

x

ECAJ

SDAB

San Diego

SDAQMD

EL CAJON-1155 REDWOOD AVE

x

x

x

x

x

x

x

ESCO

SDAB

San Diego

SDAQMD

ESCONDIDO-600 E. VALLEY PKWY

x

x

x

x

x

x

OCEA

SDAB

San Diego

SDAQMD

OCEANSIDE-1701 MISSION AVE

x

x

x

x

x

OTAY

SDAB

San Diego

SDAQMD

OTAY-1100 PASEO INTERNATIONAL

x

x

x

x

SDUN

SDAB

San Diego

SDAQMD

SAN DIEGO-1133 UNION ST

x

SD12

SDAB

San Diego

SDAQMD

SAN DIEGO-330A 12TH AVE

x

x

x

x

x

x

x

SDOV

SDAB

San Diego

SDAQMD

SAN DIEGO-5555 OVERLAND AVE

x

x

x

x

x

x

x
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Routine Air Quality Monitoring Sites in Southern California

Site

Air 

Data

Variables Measured

ID

Basin

County

Source

Site Name

O3

NO

NOx

CO

THC

CH4

NMHC

ARVN

SJVAB

Kern

CARB

ARVIN-20401 BEAR MTN BLVD

x

x

x

BKGS

SJVAB

Kern

SJVUCD

BAKERSFIELD-1138 GOLDEN STATE

x

x

x

x

x

x

x

BLFC

SJVAB

Kern

CARB

BAKERSFIELD-5558 CALIFORNIA ST

x

x

x

x

x

x

x

EDSN

SJVAB

Kern

CARB

EDISON-JOHNSON FARM

x

x

x

x

OLDL

SJVAB

Kern

CARB

OILDALE-3311 MANOR ST

x

x

x

x

x

x

ARGR

SCCAB

San Luis Obispo

XONTEC

ARROYO GRANDE-RALCOA WAY

x

x

x

ATAS

SCCAB

San Luis Obispo

SLOCO

ATASCADERO-6005 LEWIS AVE

x

x

x

GCTY

SCCAB

San Luis Obispo

SLOCO

GROVER CITY-9 LE SAGE DR

x

x

x

MOBY

SCCAB

San Luis Obispo

SLOCO

MORRO BAY-MORRO BAY BL & KERNR

x

NIPO

SCCAB

San Luis Obispo

UNOCAL

NIPOMO-1300 GUADALUPE RD

x

NPSW

SCCAB

San Luis Obispo

SLOCO

NIPOMO-148 S WILSON ST

x

x

x

PSRB

SCCAB

San Luis Obispo

CARB

PASO ROBLES-235 SANTA FE AVE

x

SLPL

SCCAB

San Luis Obispo

EMC

SAN LUIS OBISOP-7020 LEWIS

x

x

x

SLOM

SCCAB

San Luis Obispo

CARB

SAN LUIS OBISPO-1160 MARSH ST

x

x

x

x

x

CPGB

SCCAB

Santa Barbara

CHVRON

CARPINTERIA-GOBERNADOR RD

x

x

x

ECSP

SCCAB

Santa Barbara

SBAPCD

EL CAPITAN STATE PARK

x

x

x

x

GAVE

SCCAB

Santa Barbara

CHVRON

GAVIOTA EAST-N OF CHEVRON PLAN

x

x

x

x

GAVW

SCCAB

Santa Barbara

CHVRON

GAVIOTA WEST-NW OF CHEVRON PLA

x

x

x

x

GTCA

SCCAB

Santa Barbara

TEXACO

GAVIOTA-GTC A .5 MI SW OF PLT

x

x

x

GTCC

SCCAB

Santa Barbara

TEXACO

GAVIOTA-GTC C 1 MI E OF PLANT

x

x

x

x

GLWF

SCCAB

Santa Barbara

SBAPCD

GOLETA-380 W FAIRVIEW AVE

x

x

x

x

LPSH

SCCAB

Santa Barbara

SBAPCD

LOMPOC-128 S 'H' ST

x

x

x

x

LPHS

SCCAB

Santa Barbara

UNOCAL

LOMPOC-HS&P FACILITY 500 M SW

x

x

x

x

LOSP

SCCAB

Santa Barbara

UNOCAL

LOS PADRES NF-PARADISE RD

x

x

x

GTCB

SCCAB

Santa Barbara

TEXACO

NOJOQUI PASS-GTC B HWY 101

x

x

x

PTAR

SCCAB

Santa Barbara

UNOCAL

POINT ARGUELLO-NE OF SLC

x

x

x

x

PTCL

SCCAB

Santa Barbara

CHVRON

POINT CONCEPTION LIGHTHOUSE

x

x

x

SBWC

SCCAB

Santa Barbara

CARB

SANTA BARBARA-3 W. CARRILLO ST

x

x

x

x

SMSB

SCCAB

Santa Barbara

CARB

SANTA MARIA-500 S BROADWAY

x

x

x

SMBB

SCCAB

Santa Barbara

UNOCAL

SANTA MARIA-BATTLES BETTERAVIA

x

x

x

x

SYAP

SCCAB

Santa Barbara

SBAPCD

SANTA YNEZ-AIRPORT RD

x

UCSB

SCCAB

Santa Barbara

EXXON

UCSB WEST CAMPUS-ARCO TANK, IS

x

x

x

x

VBPP

SCCAB

Santa Barbara

VBGAFB

VANDENBERG AFB-STS POWER PLANT

x

x

x

x

x

ELRO

SCCAB

Ventura

VCAPCD

EL RIO-RIO MESA SCHOOL

x

x

x

x

x

x

x

EMMA

SCCAB

Ventura

VCAPCD

EMMA WOOD STATE BEACH

x

x

x

THOS

SCCAB

Ventura

CARB

OAK VIEW-5500 CASITAS PASS RD

x

x

x

x

SCCAB

Ventura

VCAPCD

OJAI - OJAI AVENUE

x

x

x

OJAI

SCCAB

Ventura

VCAPCD

OJAI-1768 MARICOPA HIWY

x

x

x

PRTG

SCCAB

Ventura

VCAPCD

PIRU-2SW, 2815 TELEGRAPH RD

x

SVAL

SCCAB

Ventura

VCAPCD

SIMI VALLEY-5400 COCHRAN ST

x

x

x

x

x

x

x

TOMP

SCCAB

Ventura

VCAPCD

THOUSAND OAKS-9 2323 MOORPARK

x

x

x

AZSA

SoCAB

Los Angeles

SCAQMD

AZUSA-803 N LOREN AVE

x

x

x

x

x

x

x

BRBK

SoCAB

Los Angeles

SCAQMD

BURBANK-228 W PALM AVE

x

x

x

x

x

x

GLDR

SoCAB

Los Angeles

SCAQMD

GLENDORA-840 LAUREL

x

x

x

HAWH

SoCAB

Los Angeles

SCAQMD

HAWTHORNE-5234 W. 120TH ST

x

x

x

x

NLGB

SoCAB

Los Angeles

SCAQMD

LONG BEACH-3648 N LONG BEACH

x

x

x

x

x

x

x

LANM

SoCAB

Los Angeles

SCAQMD

LOS ANGELES-1630 N MAIN ST

x

x

x

x

x

x

x

LYNW

SoCAB

Los Angeles

SCAQMD

LYNWOOD-11220 LONG BEACH BLVD

x

x

x

x

x

x

PDSW

SoCAB

Los Angeles

SCAQMD

PASADENA-752 S. WILSON AVE

x

x

x

x

PICO

SoCAB

Los Angeles

SCAQMD

PICO RIVERA-3713 SAN GABRIEL

x

x

x

x

x

x

POMA

SoCAB

Los Angeles

SCAQMD

POMONA-924 N. GAREY AVE

x

x

x

x

x

x

RSDA

SoCAB

Los Angeles

SCAQMD

RESEDA-18330 GAULT ST

x

x

x

x

x

SoCAB

Los Angeles

SCAQMD

SAN DIMAS-GLADSTONE (open by 1/96)

x

x

x

CLAR

SoCAB

Los Angeles

SCAQMD

SANTA CLARITA-SAN FERNANDO RD

x

x

x

x


Figure 3-1.  Currently operating ozone and NOx monitoring sites.
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Figure 3-2.  Existing surface meteorology measurement sites in the SCOS-NARSTO domain.


[image: image3.wmf]Table 3-2

VOC Measurements at Photochemical Assessment Monitoring Stations (PAMS) in Southern California

Frequency of VOC

Measurements

Frequency of Carbonyl

Measurements

  Site Location

Type of

Site

Year

Deployed

VOC Method

Carbonyl Method

EPA Rule

CA

Alternative

Plan

EPA Rule

CA

Alternative

Plan

  Ventura County

     El Rio

2

1994

Canister/GC-FID

DNPH/HPLC

B

E, F

D

E

     

Simi Valley

3

1995

Canister/GC-FID

A or C

E, F

     Ventura - Emma Wood State Beach

1

1996

Canister/GC-FID

A or C

E, F

  South Coast Air Basin

     Pico Rivera

2

1994

Auto-GC

DNPH/HPLC

B

E, F

D

E

     Upland

4

1994

Canister/GC-FID

A or C

E, F

     Azusa

3

1995

Canister/GC-FID

A or C

E, F

     Hawthorne

1

1996

Canister/GC-FID

A or C

E, F

     Burbank

2

1997?

Auto-GC

DNPH/HPLC

B

E, F

D

E

  Southeast Desert Air Basin

     Upland

1

1994

Canister/GC-FID

A or C

E, F

     Banning

2

1995

Canister/GC-FID

DNPH/HPLC

A or C

E, F

D

E

     Burbank

1

1997?

Auto-GC

A or C

E, F

  San Diego Air Basin

     El Cajon

2

1994

Canister/GC-FID

DNPH/HPLC

B

E, F

D

E

     Alpine

3

1995

Canister/GC-FID

A or C

E, F

     Camp - Del Mar

1

1996

Canister/GC-FID

A or C

E, F

     San Diego - Overland

2

1994

Canister/GC-FID

DNPH/HPLC

B

E, F

D

E

Type 1 - Upwind background.

Type 2 - Maximum precursor emissions (typically located immediately downwind of the central business district).

Type 3 - Maximum ozone concentration.

Type 4 - Extreme downwind transported ozone area that may contribute to overwhelming transport in other areas.

A.  Eight 3-hour samples (starting at midnight, PDT) every third day and one additional 24-hour sampler every sixth day during monitoring period (July-September).

B.  Eight 3-hour samples (starting at midnight, PDT) every day during the monitoring period (July-Sept and one additional 24-hour sample every sixth day year-round.

C.  Eight 3-hour samples on the 5 peak ozone days plus each previous day, eight 3-hour samples every sixth day, and one additional 24-hour sample every sixth day

     during monitoring period.

D.  Eight 3-hour samples (starting at midnight, PDT) every day during the monitoring period (July-September).

E.  Four 3-hour samples (3-6am, 6-9am, 1-4pm, 5-8pm, PDT) every third day during monitoring period (probably July-September), and four samples (6-9am, 9-noon, 1-4pm,

     5- 8pm, PDT) per day on two consecutive days for five episodes during peak ozone season.

F.  Continuous NMHC analyzer (e.g., 

Bendix 8202 or automated 

Preconcentration Direct injection Flame Ionization Detection gas chromatography, PDFID).



[image: image4.wmf]Table 3-3

SCOS97-NARSTO Supplemental Surface Air Quality and Meteorological Measurements

Variables Measured

Site

Basin

O

3

NO/

NOx

NO

2

NOy

HNO

3

PAN/PPN

CO/CO

2

/CH

4

C

2

-C

11

 HC

MTBE

Carbonyl

Biogenic

Halocarb

Radicals

Met

Others

Ojai

SCCAB

(g)

Santa Rosa Island

SCCAB

x

(2)

Azusa

SoCAB

x

x

x

(a)

x

x

(c)

x

x

x

(d)

(

e,f,i)

Banning

SoCAB

x

x

x

Burbank

SoCAB

x

x

x

Burbank

SoCAB

x

x

x

x

Calabasas

SoCAB

x

(1)

Catalina-Airport

SoCAB

x

(1)

Catalina-Elevated

SoCAB

x

x

(1)

El Cajon Pass

SoCAB

x

x

(1)

El Monte

SoCAB

(g)

LA North Main

SoCAB

x

x

x

x

(i)

Multiple Sites (h))

SoCAB

(h)

Palos Verdes

SoCAB

x

(1)

Riverside

SoCAB

x

x

(b)

(i)

San Clemente

SoCAB

x

x

x

x

San Gabriel Mountains

SoCAB

(g)

(e)

San Nicolas Island

SoCAB

x

x

x

Simi Valley

SoCAB

x

x

x

x

x

29 Palms

MDAB

x

x

x

x

(1)

Barstow

MDAB

x

x

x

x

(j)

(1)

Tehachepi Pas

MDAB

x

(1)

Alpine

SDAB

x

x

x

Black Mountain

SDAB

x

(2)

Camp Pendleton

SDAB

x

x

(1)

Fallbrook

SDAB

x

(2)

Kearny Mesa

SDAB

x

x

CO

x

x

(1)

Mount Soledad

SDAB

x

x

x

x

x

x

(2)

Red Mountain

SDAB

x

(2)

San Marcos Park

SDAB

x

(2)

Valley Center

SDAB

x

(2)

Mexicali, Mexico

x

x

x

x

Tijuana, Mexico

x

x

x

x



[image: image5.wmf]Table 3-2 (continued)

SCOS97-NARSTO Supplemental Surface Air Quality and Meteorological Measurements

Notes

(1)  Surface WS, WD, T, and RH

(2)  Surface WS, WD, and T.

(a)  Collocated measurements by double diffusion denuder, tunable diode laser absorption spectroscopy, and NOy minus NOy - HNO3.

(b)  Collocated measurements by double diffusion denuder and NOy minus NOy - HNO3.

(c)  Collocated canister/GC-FID and automated semi-continuous gas chromatograph.

(d)  HO, HO2, RO2 by laser fluorescence. Located at Azusa or Pico Rivera.

(e)  radiocarbon

(f)  multifunctional carbonyl compounds by PFBHA/ion trap MS

(g)  Isoprene, MVK, and terpenes

(h)  Total reactive carbon by cold trap & FID for four sites along transport trajectory in the SoCAB.

(i)  Polycyclic aromatic hydrocarbons.

(j)  Semi-continuous halocarbons


nitrogen (NOy), and peroxyacetylnitrate (PAN), especially in critical areas of the study domain (e.g., transport corridors) where these measurements are not currently being made.  Accurate quantification of NO and NO2 is important because the inter-conversion of NO and NO2 is the photochemical mechanism for the formation and destruction of ozone in the troposphere.  Organic nitrates such as PAN provide a means to transport NOX from source regions to downwind locations.  Total oxidized nitrogen (NOy) provides an estimate of the total nitrogen budget and photochemical aging of the air mass.  Figure 3-3 shows the locations of the supplemental ozone and nitrogenous species measurement sites.

As described in the previous section, current PAMS networks in southern California do not measure hydrocarbons and carbonyl compounds on a daily basis, with the exception of the Pico Rivera Type 2 site in the SoCAB (the automated GC is scheduled to come on-line at Burbank in June 1997).  Supplemental measurements are required for the SCOS97 study during multi-day intensives in order to obtain VOC measurements throughout the IOP.  VCAPCD and SDAPCD will supplement their existing sampling schedules to include all SCOS97 IOP days.   Because of their larger network, the SCAQMD will not be able to supplement their existing sampling schedule.  The supplemental measurements for SCOS97-NARSTO include additional PAMS VOC measurements in the SoCAB.  Figure 3-4 shows the locations of the PAMS and supplemental VOC measurement sites.

The extreme downwind PAMS site in SoCAB is scheduled for deployment in 1998, one year after the SCOS97 study.  Lancaster has been tentatively selected for this site.  The MDAPCD is considering VOC measurements in the Lancanster during SCOS97 to document transport of VOC through Soledad Canyon at Hesperia to document transport of VOC through Cajon Pass.  The two “tracers of opportunity”, perchloroethylene and methylchloroform will be measured semi-continuously near the Barstow area.  

The supplemental surface air quality measurements also include specialized measurements by several investigators.  These measurements include radiocarbon, semi-continuous speciated C2 to C11 hydrocarbons, biogenic organic compounds, multifunctional carbonyl compounds, total reactive carbon and polycyclic aromatic hydrocarbons.  Other than the automated gas chromatographic hydrocarbon analysis by EPA, no system or performance audits are planned for these special measurements.  In most cases, air quality data from the SCOS97 core measurements will allow for data validation checks by individual investigators.  Table 3-4 provides additional information concerning the supplemental surface air quality and meteorological measurements.  

3.4.3 Aloft Meteorological Measurements

To obtain information on temperature, relative humidity, and wind at various levels of the atmosphere above ground level, meteorological soundings will be used.  Routine, twice-per-day radiosondes will provide in situ measurements of pressure, temperature, humidity, and wind speed and direction at various altitudes above ground.  Two types of remote sounding, radar wind profilers and Doppler acoustic sounders, will provide continuous measurements of upper-air winds during the entire four-month SCOS97-NARSTO measurement period.  Table 3-5 provides
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Figure 3-3.  SCOS-NARSTO supplemental ozone and nitrogenous species measurement sites.
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Figure 3-4.  SCOS97-NARSTO volatile organic compound measurement sites.


[image: image6.wmf]Table 3-4

SCOS97-NARSTO Supplemental Surface Air Quality Measurements

Rec. #

Institution

Investigator

Species

Units

Measurement Device

Site Location

Air Basin

1

CE-CERT

Fitz, Dennis

HNO3 & Ammonia

ppbV

Double Diffusion 

Denuder

Azusa

SoCAB

2

CE-CERT

Fitz, Dennis

HNO3, NO2

ppbV

TDLAS

Azusa

SoCAB

3

UC Riverside

Arey, Janet

Night Time NO3-

ppbV

NO3 oxidation products

Azusa

SoCAB

4

CE-CERT

Fitz, Dennis

NOy, NO, 

NOx, HNO3

ppbV

TECO 42CY & TECO 42/14

Azusa

SoCAB

5

DGA

Grosjean, Daniel

PAN, PPN, PERC, 

Meth 

Chlor

ppbV

Gas 

Chromotagraphy-ECD

Azusa

SoCAB

6

CE-CERT

Fitz, Dennis

VOCs, CH4 (CO, CO2, Carbonyls)

ppbC (

ppbV)

Cans  & DNPH cartridge

Azusa

SoCAB

7

EPA

McClenny/Lewis

VOCs/radiocarbon

ppbC

Continuous GC

Azusa

SoCAB

8

PSU

O'Brien, Bob

HO, HO2, RO2

ppbV

Laser Fluorescence

Azusa (Pico Rivera?)

SoCAB

9

UCD

Charles, Judy

Multifunctional Carbonyls

ppbV

PFBHA/Ion trap MS

Azusa??

SoCAB

10

UC Riverside

Arey, Janet

Isoprene, 

Terpenes, MVK?

ppbC (

ppbV)

canisters & FID

Banning

SoCAB

11

UC Riverside

Arey, Janet

Night Time NO3-

ppbV

NO3 oxidation products

Banning

SoCAB

12

CE-CERT

Fitz, Dennis

NOy, NO, 

NOx, HNO3

ppbV

TECO 42CY & TECO 42

Banning

SoCAB

13

CE-CERT

Fitz, Dennis

NOy, NO, 

NOx, HNO3

ppbV

TECO 42CY & TECO 42/14

Burbank

SoCAB

14

SCAQMD

Barbosa, Steve

VOCs, CH4 (CO, CO2, Carbonyls)

ppbC (

ppbV)

Continuous GC

Burbank

SoCAB

15

CE-CERT

Fitz, Dennis

VOCs, CH4 (CO, CO2, Carbonyls)

ppbC (

ppbV)

Cans  & DNPH cartridge

Burbank??

SoCAB

16

Aervironment

Pankratz, David

ozone & WS, WD, T, RH

ppbV m/s 

mb & C

Dasibi & Std Met

Calabasas

SoCAB

17

Aervironment

Pankratz, David

ozone 

NOy & WS, WD, T, RH

ppbV m/s 

mb & C

TECO 42 CY 

Dasibi & Std Met

El Cajon Pass

SoCAB

18

UC Riverside

Arey, Janet

MVK?, 

oxydation 

biogenic HC

ppbC (

ppbV)

canisters & FID

El Monte

SoCAB

19

UCLA

Paulson, Suzanne

Total reactive carbon

ppbC

cold trap &  FID

Four sites along trajectory

SoCAB

20

SCAQMD

Barbosa, Steve

VOCs, CH4 (CO, CO2, Carbonyls)

ppbC (

ppbV)

Cans  & DNPH cartridge

Hawthorne

SoCAB

21

UCR

Arey, Janet

PAH

ppbC

Hi-

vol and PUF plugs

LA N. Main/Azusa/Riverside?

SoCAB

22

CE-CERT

Fitz, Dennis

VOCs, CH4 (CO, CO2, Carbonyls)

ppbC (

ppbV)

Cans  & DNPH cartridge

LA North Main

SoCAB

23

Aervironment

Pankratz, David

ozone & WS, WD, T, RH

ppbV m/s 

mb & C

Dasibi & Std Met

Palos 

Verdes

SoCAB

24

SCAQMD

Barbosa, Steve

VOCs, CH4 (CO, CO2, Carbonyls)

ppbC (

ppbV)

Continuous GC

Pico Rivera

SoCAB

25

UC Riverside

Arey, Janet

Night Time NO3-

ppbV

NO3 oxidation products

Rivereside

SoCAB

26

CE-CERT

Fitz, Dennis

HNO3 & Ammonia

ppbV

Double Diffusion 

Denuder

Riverside

SoCAB

27

CE-CERT

Fitz, Dennis

NOy, NO, 

NOx, HNO3

ppbV

TECO 42 + 

Moly Converter

Riverside

SoCAB

28

CE-CERT

Fitz, Dennis

VOCs, CH4 (CO, CO2, Carbonyls)

ppbC (

ppbV)

Cans  & DNPH cartridge

San 

Clemente

SoCAB

29

UC Riverside

Arey, Janet

Isoprene, 

Terpenes, MVK?

ppbC (

ppbV)

canisters & FID

San Gabriel Mt Peaks

SoCAB

30

EPA

Lewis

radiocarbon

ppbC

canisters

San Gabriel Mt Peaks

SoCAB

31

CE-CERT

Fitz, Dennis

NOy, NO & Ozone

ppbV

TECO 42CY & 

Dasibi

San Nicolas Island

SoCAB

32

Aervironment

Pankratz, David

ozone & WS, WD, T, RH

ppbV m/s 

mb & C

Dasibi & Std Met

Santa Catalina-Airport

SoCAB

33

Aervironment

Pankratz, David

ozone 

NOy & WS, WD, T, RH

ppbV m/s 

mb & C

TECO 42 CY 

Dasibi & Std Met

Santa Catalina-Elevated

SoCAB




[image: image7.wmf]Table 3-4 (continued)

SCOS97-NARSTO Supplemental Surface Air Quality Measurements

Period

Averaging

Operational Checks

Calibration

Audit

Rec. #

Starting

Ending

Time

By

Period

By

Period

Performance

System

1

IOP

IOP

Hourly

CE-CERT

Daily

CE-CERT

Daily

-

-

2

IOP

IOP

Hourly

CE-CERT

Daily

CE-CERT

Daily

-

-

3

IOP

IOP

3-hrs

UCR

Measurement

UCR

Measurement

-

-

4

15-Jun-97

15-Oct-97

Hourly

SCAQMD

Daily

CE-CERT

Weekly

-

-

5

15-Jun-97

15-Oct-97

Hourly

CE-CERT

Daily

CE-CERT

Daily

-

-

6

IOP

IOP

3 hrs

CE-CERT

  --

CE-CERT

IOP

DRI

DRI

7

1-Sep-97

1-Oct-97

hourly

EPA

Daily

EPA

Daily

DRI

DRI

8

IOP

IOP

Continuous

PSU

Daily

PSU

Daily

?

?

9

IOP

IOP

3 hrs

UCD

IOP

UCD

IOP

-

-

10

IOP

IOP

Species 

Dep

UCR

Measurement

UCR

Measurement

-

-

11

IOP

IOP

3-hrs

UCR

Measurement

UCR

Measurement

-

-

12

15-Jun-97

15-Oct-97

Hourly

SCAQMD

Daily

CE-CERT

Weekly

-

-

13

15-Jun-97

15-Oct-97

Hourly

SCAQMD

Daily

CE-CERT

Weekly

-

-

14

Permanent

Permanent

Hourly

SCAQMD

Daily

SCAQMD

Daily

-

-

15

IOP

IOP

3 hrs

CE-CERT

    --

CE-CERT

IOP

DRI

DRI

16

15-Jun-97

15-Oct-97

Hourly

CE-CERT

Daily

CE-CERT

Daily

ARB-MLD

ARB-MLD

17

15-Jun-97

15-Oct-97

Hourly

CE-CERT

Daily

CE-CERT

Daily

MLD (no 

NOy)

MLD (no 

NOy)

18

IOP

IOP

Species 

Dep

UCR

Measurement

UCR

Measurement

-

-

19

4 -1 week

1-Sep-97

hourly

UCLA

daily

UCLA

daily

-

-

20

IOP

IOP

3 hrs

SCAQMD

Daily

SCAQMD

Daily

-

-

21

IOP

IOP

12 hrs

UCR

IOP

UCR

IOP

-

-

22

IOP

IOP

3 hrs

CE-CERT

         --

CE-CERT

IOP

DRI

DRI

23

15-Jun-97

15-Oct-97

Hourly

CE-CERT

Daily

CE-CERT

Daily

ARB-MLD

ARB-MLD

24

Permanent

Permanent

Hourly

SCAQMD

Daily

SCAQMD

Daily

-

-

25

IOP

IOP

3-hrs

UCR

Measurement

UCR

Measurement

-

-

26

IOP

IOP

Hourly

CE-CERT

Daily

CE-CERT

Daily

-

-

27

15-Jun-97

15-Oct-97

Hourly

SCAQMD

Daily

CE-CERT

Weekly

-

-

28

IOP

IOP

8 hrs ??

CE-CERT

         --

CE-CERT

IOP

DRI

DRI

29

IOP

IOP

Species 

Dep

UCR

Measurement

UCR

Measurement

-

-

30

1-Sep-97

1-Oct-97

hourly

EPA

Measurement

EPA

Measurement

-

-

31

15-Jun-97

15-Oct-97

Hourly

CE-CERT

-

CE-CERT

Weekly

-

-

32

15-Jun-97

15-Oct-97

Hourly

CE-CERT

Daily

CE-CERT

Daily

ARB-MLD

ARB-MLD

33

15-Jun-97

15-Oct-97

Hourly

CE-CERT

Daily

CE-CERT

Daily

MLD (no 

NOy)

MLD (no 

NOy)



[image: image8.wmf]Table 3-4 (continued)

SCOS97-NARSTO Supplemental Surface Air Quality Measurements

Rec. #

Institution

Investigator

Species

Units

Measurement Device

Site Location

Air Basin

34

CE-CERT

Fitz, Dennis

NOy, NO, 

NOx, HNO3

ppbV

TECO 42CY & TECO 42

Alpine

SDAB

35

SDCAPCD

Hossain, 

Mahmoud

O3, WS, WD, T

ppbV, m/s, C

Dasibi & Std Met

Black Mountain

SDAB

36

SDCAPCD

Hossain, 

Mahmoud

O3, NO, 

NOx

ppbC (

ppbV)

Dasibi TECO 42

Camp 

Pendleton

SDAB

37

SDCAPCD

Hossain, 

Mahmoud

WS, WD, RH, T

m/s, C

Std Met

Camp 

Pendleton

SDAB

38

SDCAPCD

Hossain, 

Mahmoud

O3, WS, WD, T

ppbV, m/s, C

Dasibi & Std Met

Fallbrook

SDAB

39

SDCAPCD

Hossain, 

Mahmoud

O3, NO, 

NOx, CO/ VOC, Carbonyls

ppbC (

ppbV)

Dasibi TECO 42/ Cans & DNPH

Kearny Mesa

SDAB

40

SDCAPCD

Hossain, 

Mahmoud

WS, WD, RH, T

 m/s, C

Std Met

Kearny Mesa

SDAB

41

SDCAPCD

Hossain, 

Mahmoud

NOy, HNO3, VOC, Carbonyls

ppbC (

ppbV)

TECO 42CY/Cans & DNPH

Mount 

Soledad

SDAB

42

SDCAPCD

Hossain, 

Mahmoud

WS, WD, T, O3, NO, 

NOx

ppbV, m/s, C

Dasibi, TECO 42 & Std Met

Mount 

Soledad

SDAB

43

SDCAPCD

Hossain, 

Mahmoud

O3, WS, WD, T

ppbV, m/s, C

Dasibi & Std Met

Red Mountain

SDAB

44

SDCAPCD

Hossain, 

Mahmoud

O3, WS, WD, T

ppbV, m/s, C

Dasibi & Std Met

San Marcos Park

SDAB

45

SDCAPCD

Hossain, 

Mahmoud

O3, WS, WD, T

ppbV, m/s, C

Dasibi & Std Met

Valley Center

SDAB

46

UC Riverside

Arey, Janet

Isoprene, 

Terpenes, MVK?

ppbC (

ppbV)

canisters & FID

Ojai

SCCAB

47

SBCAPCD

Murphy, Tom

O3, WS, WD, T

ppbV, m/s, C

Dasibi & Std Met

Santa Rosa Island

SCCAB

48

CE-CERT

Fitz, Dennis

NOy, NO, 

NOx, HNO3

ppbV

TECO 42CY & TECO 42

Simi Valley

SCCAB

49

DGA

Grosjean, Daniel

PAN, PPN, PERC, 

Meth 

Chlor

ppbV

Gas 

Chromotagraphy-ECD

Simi Valley

SCCAB

50

DRI

Zielinska, Barbara

VOCs, CH4 (CO, CO2, Carbonyls)

ppbC (

ppbV)

Cans  & DNPH cartridge

Mexicali

Mexico

51

DRI

Zielinska, Barbara

VOCs, CH4 (CO, CO2, Carbonyls)

ppbC (

ppbV)

Cans  & DNPH cartridge

Tijuana

Mexico

52

US Marines

Helgeson, Norm

NO 

NOy HNO3 

NOx O3 WS WD

ppbV, m/s

DasibiTECO42CYMLab& Std Met

29 Palms

MDAB

53

DRI

Dave 

Shorran

Halocarbons

ppbC (

ppbV)

Canisters & FID

Barstow

MDAB

54

MDAQMD/DRI

Ramirez, Bob

NO, 

NOy, 

NOx, O3, WS, WD, T

ppbV, m/s, C

Dasibi TECO42CY API & Std Met

Barstow

MDAB

55

CE-CERT

Fitz, Dennis

ozone & met

ppbV m/s 

mb & C

Dasibi & Std Met

Tehachepi Pass

MDAB
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SCOS97-NARSTO Supplemental Surface Air Quality Measurements

Period

Averaging

Operational Checks

Calibration

Audit

Rec. #

Starting

Ending

Time

By

Period

By 

Period

Performance

System

34

15-Jun-97

15-Oct-97

Hourly

SDCAPCD

Daily

CE-CERT

Weekly

-

-

35

Continuous

Continuous

hourly

SDCAPCD

Daily

SDCAPCD

Daily

-

-

36

Continuous

Continuous

hourly

SDCAPCD

Daily

SDCAPCD

Daily

-

-

37

Continuous

Continuous

hourly

SDCAPCD

Daily

SDCAPCD

Daily

-

-

38

Continuous

Continuous

hourly

Tetra?

Daily

Tetra?

Daily

-

-

39

Cont / IOP

Cont / IOP

hourly/3 hrs

SDCAPCD

daily/IOP

SDCAPCD

daily/IOP

-

-

40

Continuous

Continuous

hourly

SDCAPCD

Daily

SDCAPCD

Daily

-

-

41

Cont/IOP

Cont/IOP

hourly/3 hours

SDCAPCD

Daily/IOP

SDCAPCD

Daily/IOP

-

-

42

Continuous

Continuous

hourly

SDCAPCD

Daily

SDCAPCD

Daily

-

-

43

Continuous

Continuous

hourly

Tetra?

Daily

Tetra?

Daily

-

-

44

Continuous

Continuous

hourly

SDCAPCD

Daily

SDCAPCD

Daily

-

-

45

Continuous

Continuous

hourly

Tetra?

Daily

Tetra?

Daily

-

-

46

IOP

IOP

Species Dep

UCR

Measurement

UCR

Measurement

-

-

47

Continuous

Continuous

hourly

US Navy

Daily

US Navy

Daily

-

-

48

15-Jun-97

15-Oct-97

Hourly

VCAPCD

Daily

CE-CERT

Weekly

-

-

49

15-Jun-97

15-Oct-97

Hourly

DGA

Daily

DGA

Daily

-

-

50

IOP

IOP

3 hrs

Tracer ES&T

         --

DRI

IOP

DRI

DRI

51

IOP

IOP

3 hrs

Tracer ES&T

         --

DRI

IOP

DRI

DRI

52

Continuous

Continuous

hourly

DRI

Daily

DRI

Daily

-

-

53

15-Jun-97

15-Oct-97

hourly

DRI

Daily

DRI

Daily

-

-

54

Continuous

Continuous

hourly

DRI

Daily

DRI

Daily

-

-

55

15-Jun-97

15-Oct-97

Hourly

CE-CERT

Daily

CE-CERT

Daily

-

-



[image: image10.wmf]Table 3-5

Upper Air Monitoring Sites in Southern California

Site

Basin

RWP

RASS

Sodar

Radiosonde

Bakersfield

SJVAB

ARB

Goleta

SCCAB

NOAA

NOAA

Point Mugu

SCCAB

US Navy

Port Hueneme

SCCAB

NOAA

NOAA

NOAA (mono)

Santa Clarita Valley

SCCAB

NOAA

Simi  Valley

SCCAB

VCAPCD

VCAPCD

Vandenberg AFB

SCCAB

USAF

USAF

NOAA

USAF

29 Palms

MDAB

US Marines

Barstow

MDAB

Radian-STI

Radian-STI

Cajon/Hesperia

MDAB

Radian-STI

Radian-STI

Edwards AFB

MDAB

USAF

El Centro

Salton SAB

NOAA

NOAA

Thermal Airport

Salton SAB

Radian-STI

Radian-STI

San Fernando Valley

SoCAB

NOAA

NOAA

CE-CERT

El Monte Airport

SoCAB

ARB

ARB

Los Alamitos

SoCAB

NOAA

NOAA

NOAA (mono)

Los Angeles Airport

SoCAB

SCAQMD

SCAQMD

March AFB/Riverside

SoCAB

Radian-STI

Radian-STI

Norton AFB

SoCAB

ARB

ARB

Ontario Airport

SoCAB

SCAQMD

Palmdale

SoCAB

NOAA

NOAA

San Clemente Island

SoCAB

NOAA

NOAA

San Gabriel Mtn

SoCAB

NOAA

San Nicolas Island

SoCAB

US Navy

Santa Catalina

SoCAB

NOAA

NOAA

Temecula

SoCAB

Radian-STI

Radian-STI

Tustin

SoCAB

NOAA

NOAA

US Navy

UCLA

SoCAB

CE-CERT

USC-Hancock Fnd Bldg

SoCAB

NOAA

NOAA

CE-CERT

Alpine

SDAB

NOAA

NOAA

Brown Field

SDAB

NOAA

NOAA

Carlsbad

SDAB

NOAA

NOAA

Miramar Nav Air St

SDAB

NWS

Naval Air St-North Island

SDAB

US Navy

Point Loma

SDAB

SDCPACD

Valley Center-Escondido

SDAB

SDCAPCD

SDCAPCD



a summary of the aloft meteorological measurements that are currently being made by local agencies and that will be made by contractor during SCOS97-NARSTO.  Figure 3-5 shows the locations of the upper-air meteorological measurement sites. 

Radar Wind Profilers (RWP) provide sequential horizontal and vertical wind components in data assimilation and model comparison on a sub-hour time scale.  RWPs generally acquire measurements within 100 to 150 m thick layers between ~0.150 and 3 km AGL with a minimum vertical resolution of 60 meters. A radio-acoustic sounding system (RASS) are used to quantify virtual temperature to elevations of ~1 km AGL (up to 2 km AGL in ideal conditions), but this is insufficient altitude to characterize the daytime mixed layers of 2–3 km AGL often observed in much of the study area.  There are currently five radar wind profilers operating in southern California, with a sixth expected near Escondido by 1997.  The PAMS program requires three of the profilers.  The Ventura County APCD operates one at Simi Valley, the South Coast Air Quality Management District operates one at Los Angeles International Airport, and the San Diego APCD operates one at Pt. Loma in San Diego.  The other two are located at Ontario Airport and Vandenberg Air Force Base.  The ARB has two profilers available to SCOS97 that will be sited within the SoCAB, as needed, e.g., at Norton AFB and at the El Monte Airport. RASS is used with each of the agency radar wind profilers to obtain a vertical profile of virtual temperature. Additional RWPs and sodars will be operated continuously during the SCOS97-NARSTO study by NOAA and Radian as shown in Table 3-5. 

Acoustic Sounders (Sodars), like RWPs, also acquire continuous measurements of winds aloft.  Sodars have better vertical resolution (~30 m layers from ~50 to 600 m AGL) but less vertical range (750 m AGL maximum).  Sodars are most applicable in locations with lower-level structure, such as that found in marine layers, in channeling through canyons and passes, and in nighttime radiation inversions.  

Radiosonde measurements provide characterization of the entire atmospheric boundary layer and portions of the upper atmosphere up to 10 mb (30 km ASL).  These measurements provide information on winds, temperature, and humidity. 
In addition to the NWS twice-per-day (0 and 12 Z) radiosonde releases at San Diego (within the modeling domain) and at Desert Rock, Nevada (on the east side of the northern border of the modeling domain), several military organizations in southern California release radiosondes, including the Naval Air Warfare Center (NAWC) which also takes regular ozonesonde data at Point Mugu (and occasionally at other selected sites in Ventura County).  The frequency of radiosonde NAWC releases at San Nicolas Island and Pt. Mugu will be increased from twice-per-day to four times per day during IOPs as part of SCOS97.  Radiosonde launches are also made periodically at Vandenberg AFB, Edwards AFB, Miramar NAS, and China Lake NAS, but these facilities launch on their own schedules.  Also, the SCOS97 effort will provide radiosonde packages to two other military installations which can arrange to schedule twice-per-day (0 and 12 Z) radiosonde releases during IOPs in addition to their own launches.  Of the four military installations, Vandenberg and Edwards AFB are the most likely candidates.  Four additional radiosonde sites, with four releases per day during IOPs, will be provided as part of the SCOS97 effort.
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Figure 3-5.  Upper-air meteorological measurement locations for SCOS97-NARSTO.

3.4.4 Aloft Air Quality Measurements


Aloft air quality measurements will be made during IOPs using instrumented aircraft and ground-based lidar and ozonesondes.  These measurements will be used to measure the three dimensional distribution of ozone, ozone precursors, and meteorological variables.  The aircraft will provide information at the boundaries and will document the vertical gradients, the mixed layer depth, and nature of elevated pollutant layers.  The concentrations and (in conjunction with upper air wind soundings) the transport of pollutants across selected vertical planes will be measured to document transport of pollutants and precursors between offshore and onshore and between air basins.  Redundancy and operational cross-checks can be built into the aircraft measurements by including overlapping flight plans for the various types of aircraft and by doing aircraft measurements near the ground over air quality monitoring sites. Table 3-6 provides a summary of the aloft air quality measurements that will be made by contractors.  Table 3-6 also indicates planned systems and performance audits. 

The NOAA ground-based lidar will be used to characterize the vertical ozone structure within the SoCAB.  This lidar could be located at El Monte within the San Gabriel Valley to examine the bifurcation of flow from Los Angeles to the San Fernando and San Gabriel Valleys.  Ozonesondes will be released at the ground-based lidar sites for quality assurance purposes and to obtain a higher vertical range of ozone distributions.  Four ozonesondes will be released at six different sites each day of an IOP.  Collocation with the ozone lidars dictates that two of the six ozonesonde sites would be at El Monte and Ontario.  El Monte has surface ozone but Ontario does not.  However, Upland has a surface ozone monitor and is not too distant from Ontario.  Four other recommended locations are at Van Nuys Airport to characterize San Fernando Valley vertical ozone structure for possible transport to Ventura, Anaheim in the south basin for possible transport from the south coastal plain of the SoCAB to San Diego, and Temecula for inland transport to San Diego.  Central Los Angeles is also desirable to characterize the central SoCAB, but logistics in the downtown area may be a complicating factor.  Data will also be available from the existing NAWC ozonesonde release site at Pt. Mugu.

Six aircraft are included in the SCOS97-NARSTO field measurement program.  The objectives and specific flight plans are being developed for these aircrafts under different meteorological scenarios by staff of the ARB Research Division and the SCOS97 Modeling Working Group.  The following objectives are proposed for each aircraft.

UCD Cessna 182


The objectives for this aircraft are 1) to collect pertinent data for validating ozone measurements by lidar (NOAA at El Monte Airport) 2) to collect data pertinent to characterizing processes resulting in ozone layers aloft in SoCAB; and 3) to collect data pertinent to characterizing ozone fluxes in San Fernando Valley.  

[image: image11.wmf]Table 1-4

SCOS97-NARSTO Aloft Air Quality Measurements

Rec. #

Institution

Investigator

Species

Units

Range

Device

Location

Air Basin

1

CE-CERT

Fitz, Dennis

ozone

ppbV

Srfc to 5 Km/100m

Ozonesonde - KI 

Cal State Northridge

SoCAB

2

CE-CERT

Fitz, Dennis

ozone

ppbV

Srfc to 5 Km/100m

Ozonesonde - KI 

USC-Hancock Fnd Bldg

SoCAB

3

CE-CERT

Fitz, Dennis

ozone

ppbV

Srfc to 5 Km/100m

Ozonesonde - KI 

Anaheim

SoCAB

4

CE-CERT

Fitz, Dennis

ozone

ppbV

Srfc to 5 Km/100m

Ozonesonde - KI 

North San Diego County

SDAB

5

CE-CERT

Fitz, Dennis

ozone

ppbV

Srfc to 5 Km/100m

Ozonesonde - KI 

Riverside

SoCAB

6

CE-CERT

Fitz, Dennis

ozone

ppbV

Srfc to 5 Km/100m

Ozonesonde - KI 

Upland

SoCAB

7

CE-CERT/STI

Fitz, Dennis

VOCs, CH4 (CO, CO2, Carbonyls)

ppbC (ppbV)

-

Cans  & DNPH cartridge

Northern Boundary 

Various

8

CE-CERT/UCD

Fitz, Dennis

VOCs, CH4 (CO, CO2, Carbonyls)

ppbC (ppbV)

-

Cans  & DNPH cartridge

In SoCAB 

SoCAB

9

NOAA

Zhao, Yan

ozone

ppbV

Srfc to 1 Km/100m

Lidar

El Monte Airport

SoCAB

10

US Navy

Helvy, Roger

ozone

ppbV

Srfc to 5 Km/100m

Ozonesonde

Point Mugu

SCCAB

11

US Navy

Helvy, Roger

ozone & met

ppbV m/s mb & C

Srfc to 1 Km/100m

Dasibi & Std Met

Point Mugu

SCCAB

12

EOPACE

Jensen, Doug

ozone, NO, NOy, met

ppbV m/s mb & C

Srfc to 1 Km/100m

Dasibi, TECO 42 CY, std Met

Montgomery Field

SDAB

13

SDCAPCD

Bigler-Engler, Virginia

ozone, NO, NO2, met

ppbV m/s mb & C

Srfc to 1 Km/100m

Dasibi, Monitor, std Met

Montgomery Field

SDAB

14

STI

Blumenthal, Don

ozone, NO, NOy, met

ppbV m/s mb & C

Srfc to 1 Km/100m

Dasibi, TECO 42 CY, std Met

Camarillo Airport

SCCAB

15

UC Davis

Carroll, John

ozone, NO, NOy, met

ppbV m/s mb & C

Srfc to 1 Km/100m

Dasibi, TECO 42 CY, std Met

El Monte Airport

SoCAB
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SCOS97-NARSTO Aloft Air Quality Measurements

Period

Averaging

Operational Checks

Calibration

Audit

Rec. #

Flight Plan

Starting

Ending

Time

By

Period

By 

Period

Performance

System

1

IOP

IOP

seconds

CE-CERT

launch

CE-CERT

launch

-

-

2

IOP

IOP

seconds

CE-CERT

launch

CE-CERT

launch

-

-

3

IOP

IOP

seconds

CE-CERT

launch

CE-CERT

launch

-

-

4

IOP

IOP

seconds

CE-CERT

launch

CE-CERT

launch

-

-

5

IOP

IOP

seconds

CE-CERT

launch

CE-CERT

launch

-

-

6

IOP

IOP

seconds

CE-CERT

launch

CE-CERT

launch

-

-

7

Various

IOP

IOP

Minutes

CE-CERT

         --

CE-CERT

IOP

DRI

DRI

8

Various

IOP

IOP

Minutes

CE-CERT

         --

CE-CERT

IOP

DRI

DRI

9

IOP

IOP

seconds

NOAA

Daily

NOAA

Daily

Airplane-UCD

-

10

IOP

IOP

seconds

US Navy

launch

US Navy

launch

-

-

11

* 2 flights/day-north 1/2 southern boundary

15-Jun-97

15-Oct-97

Hourly

U.S. Navy

Flight

U.S. Navy

Flight

-

-

12

* 2 flights/day - saw tooth/southern boundary

IOP

IOP

seconds

EOPACE

Flight

EOPACE

Flight

Airplane-UCD

ARB-MLD

13

* transport SoCAB-SDAB-Eastern Boundary

IOP

IOP

seconds

SDCAPCD

Flight

SDCAPCD

Flight

Airplane-UCD

ARB-MLD

14

* 2 flights/day - saw tooth/northern boundary

IOP

IOP

seconds

STI

Flight

STI

Flight

Airplane-UCD

ARB-MLD

15

* 3 - 4 flights/day - 3 spirals/flight San Gabriel 

IOP

IOP

seconds

UC Davis

Flight

UC Davis

Flight

MLD-Lidar

ARB-MLD



STI Piper Aztec


Objectives of this aircraft are: 1) to provide boundary and initial conditions in northern portion of study domain; 2) to serve as back-up to the western boundary (over ocean) aircraft; 3) to collect data pertinent to characterizing ozone and NOy fluxes near passes; and 4) to collect data pertinent to characterizing ozone and NOy in SoCAB.

San Diego –EOPACE Navajo


The objectives of this aircraft are: 1) to provide boundary and initial conditions in the western region of the modeling domain; 2) to collect data on any offshore movement (e.g., land-sea breeze circulation cell, Santa Ana) of pollutants from SoCAB.  This aircraft will be based at Montgomery Field in San Diego.  Conflict with EOPACE operations during Aug 25 – Sept 12 is the main operational constraints.

Gibbs Cessna 182


The objectives of this aircraft are: 1) to collect onshore measurements to determine the presence of pollution transport between SoCAB and SDAB; 2) to collect data on initial conditions in the southern portion of the modeling domain.  

Pt. Mugu NAWC Aircraft


The objectives of this aircraft are: 1) to collect pertinent data for documenting the spatial distribution of polluted layers (ozone and aerosols) offshore of Santa Monica Bay and onshore in vicinity of Pt. Dume and Laguna Peak.

Pelican Aircraft


The objectives of this aircraft are: 1) to collect pertinent data for documenting the spatial distribution and the temporal evolution of aerosols aloft in the SoCAB; 2) to collect ozone data aloft which will supplement the other measurements by lidar, sondes, and other aircraft.  
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Table 3-3







SCOS97-NARSTO Supplemental Surface Air Quality and Meteorological Measurements







Variables Measured







Site







Basin







O







3







NO/NOx







NO







2







NOy







HNO







3







PAN/PPN







CO/CO







2







/CH







4







C







2







-C







11







 HC







MTBE







Carbonyl







Biogenic







Halocarb







Radicals







Met







Others







Ojai







SCCAB







(g)







Santa Rosa Island







SCCAB







x







(2)







Azusa







SoCAB







x







x







x







(a)







x







x







(c)







x







x







x







(d)







(e,f,i)







Banning







SoCAB







x







x







x







Burbank







SoCAB







x







x







x







Burbank







SoCAB







x







x







x







x







Calabasas







SoCAB







x







(1)







Catalina-Airport







SoCAB







x







(1)







Catalina-Elevated







SoCAB







x







x







(1)







El Cajon Pass







SoCAB







x







x







(1)







El Monte







SoCAB







(g)







LA North Main







SoCAB







x







x







x







x







(i)







Multiple Sites (h))







SoCAB







(h)







Palos Verdes







SoCAB







x







(1)







Riverside







SoCAB







x







x







(b)







(i)







San Clemente







SoCAB







x







x







x







x







San Gabriel Mountains







SoCAB







(g)







(e)







San Nicolas Island







SoCAB







x







x







x







Simi Valley







SoCAB







x







x







x







x







x







29 Palms







MDAB







x







x







x







x







(1)







Barstow







MDAB







x







x







x







x







(j)







(1)







Tehachepi Pas







MDAB







x







(1)







Alpine







SDAB







x







x







x







Black Mountain







SDAB







x







(2)







Camp Pendleton







SDAB







x







x







(1)







Fallbrook







SDAB







x







(2)







Kearny Mesa







SDAB







x







x







CO







x







x







(1)







Mount Soledad







SDAB







x







x







x







x







x







x







(2)







Red Mountain







SDAB







x







(2)







San Marcos Park







SDAB







x







(2)







Valley Center







SDAB







x







(2)







Mexicali, Mexico







x







x







x







x







Tijuana, Mexico







x







x







x







x
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Table 3-4 (continued)







SCOS97-NARSTO Supplemental Surface Air Quality Measurements







Period







Averaging







Operational Checks







Calibration







Audit







Rec. #







Starting







Ending







Time







By







Period







By 







Period







Performance







System







1







IOP







IOP







Hourly







CE-CERT







Daily







CE-CERT







Daily







-







-







2







IOP







IOP







Hourly







CE-CERT







Daily







CE-CERT







Daily







-







-







3







IOP







IOP







3-hrs







UCR







Measurement







UCR







Measurement







-







-







4







15-Jun-97







15-Oct-97







Hourly







SCAQMD







Daily







CE-CERT







Weekly







-







-







5







15-Jun-97







15-Oct-97







Hourly







CE-CERT







Daily







CE-CERT







Daily







-







-







6







IOP







IOP







3 hrs







CE-CERT







  --







CE-CERT







IOP







DRI







DRI







7







1-Sep-97







1-Oct-97







hourly







EPA







Daily







EPA







Daily







DRI







DRI







8







IOP







IOP







Continuous







PSU







Daily







PSU







Daily







?







?







9







IOP







IOP







3 hrs







UCD







IOP







UCD 







IOP







-







-







10







IOP







IOP







Species Dep







UCR







Measurement







UCR







Measurement







-







-







11







IOP







IOP







3-hrs







UCR







Measurement







UCR







Measurement







-







-







12







15-Jun-97







15-Oct-97







Hourly







SCAQMD







Daily







CE-CERT







Weekly







-







-







13







15-Jun-97







15-Oct-97







Hourly







SCAQMD







Daily







CE-CERT







Weekly







-







-







14







Permanent







Permanent







Hourly







SCAQMD







Daily







SCAQMD







Daily







-







-







15







IOP







IOP







3 hrs







CE-CERT







    --







CE-CERT







IOP







DRI







DRI







16







15-Jun-97







15-Oct-97







Hourly







CE-CERT







Daily







CE-CERT







Daily







ARB-MLD







ARB-MLD







17







15-Jun-97







15-Oct-97







Hourly







CE-CERT







Daily







CE-CERT







Daily







MLD (no NOy)







MLD (no NOy)







18







IOP







IOP







Species Dep







UCR







Measurement







UCR







Measurement







-







-







19







4 -1 week







1-Sep-97







hourly







UCLA







daily







UCLA







daily







-







-







20







IOP







IOP







3 hrs







SCAQMD







Daily







SCAQMD







Daily







-







-







21







IOP







IOP







12 hrs







UCR







IOP







UCR







IOP







-







-







22







IOP







IOP







3 hrs







CE-CERT







         --







CE-CERT







IOP







DRI







DRI







23







15-Jun-97







15-Oct-97







Hourly







CE-CERT







Daily







CE-CERT







Daily







ARB-MLD







ARB-MLD







24







Permanent







Permanent







Hourly







SCAQMD







Daily







SCAQMD







Daily







-







-







25







IOP







IOP







3-hrs







UCR







Measurement







UCR







Measurement







-







-







26







IOP







IOP







Hourly







CE-CERT







Daily







CE-CERT







Daily







-







-







27







15-Jun-97







15-Oct-97







Hourly







SCAQMD







Daily







CE-CERT







Weekly







-







-







28







IOP







IOP







8 hrs ??







CE-CERT







         --







CE-CERT







IOP







DRI







DRI







29







IOP







IOP







Species Dep







UCR







Measurement







UCR







Measurement







-







-







30







1-Sep-97







1-Oct-97







hourly







EPA







Measurement







EPA







Measurement







-







-







31







15-Jun-97







15-Oct-97







Hourly







CE-CERT







-







CE-CERT







Weekly







-







-







32







15-Jun-97







15-Oct-97







Hourly







CE-CERT







Daily







CE-CERT







Daily







ARB-MLD







ARB-MLD







33







15-Jun-97







15-Oct-97







Hourly







CE-CERT







Daily







CE-CERT







Daily







MLD (no NOy)







MLD (no NOy)
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Table 3-4 (continued)







SCOS97-NARSTO Supplemental Surface Air Quality Measurements







Rec. #







Institution







Investigator







Species







Units







Measurement Device







Site Location







Air Basin







34







CE-CERT







Fitz, Dennis







NOy, NO, NOx, HNO3







ppbV







TECO 42CY & TECO 42







Alpine







SDAB







35







SDCAPCD







Hossain, Mahmoud







O3, WS, WD, T







ppbV, m/s, C







Dasibi & Std Met







Black Mountain







SDAB







36







SDCAPCD







Hossain, Mahmoud







O3, NO, NOx







ppbC (ppbV)







Dasibi TECO 42







Camp Pendleton







SDAB







37







SDCAPCD







Hossain, Mahmoud







WS, WD, RH, T







m/s, C







Std Met







Camp Pendleton







SDAB







38







SDCAPCD







Hossain, Mahmoud







O3, WS, WD, T







ppbV, m/s, C







Dasibi & Std Met







Fallbrook







SDAB







39







SDCAPCD







Hossain, Mahmoud







O3, NO, NOx, CO/ VOC, Carbonyls







ppbC (ppbV)







Dasibi TECO 42/ Cans & DNPH







Kearny Mesa







SDAB







40







SDCAPCD







Hossain, Mahmoud







WS, WD, RH, T







 m/s, C







Std Met







Kearny Mesa







SDAB







41







SDCAPCD







Hossain, Mahmoud







NOy, HNO3, VOC, Carbonyls







ppbC (ppbV)







TECO 42CY/Cans & DNPH







Mount Soledad







SDAB







42







SDCAPCD







Hossain, Mahmoud







WS, WD, T, O3, NO, NOx







ppbV, m/s, C







Dasibi, TECO 42 & Std Met







Mount Soledad







SDAB







43







SDCAPCD







Hossain, Mahmoud







O3, WS, WD, T







ppbV, m/s, C







Dasibi & Std Met







Red Mountain







SDAB







44







SDCAPCD







Hossain, Mahmoud







O3, WS, WD, T







ppbV, m/s, C







Dasibi & Std Met







San Marcos Park







SDAB







45







SDCAPCD







Hossain, Mahmoud







O3, WS, WD, T







ppbV, m/s, C







Dasibi & Std Met







Valley Center







SDAB







46







UC Riverside







Arey, Janet







Isoprene, Terpenes, MVK?







ppbC (ppbV)







canisters & FID 







Ojai







SCCAB







47







SBCAPCD







Murphy, Tom







O3, WS, WD, T







ppbV, m/s, C







Dasibi & Std Met







Santa Rosa Island







SCCAB







48







CE-CERT







Fitz, Dennis







NOy, NO, NOx, HNO3







ppbV







TECO 42CY & TECO 42







Simi Valley







SCCAB







49







DGA







Grosjean, Daniel







PAN, PPN, PERC, Meth Chlor







ppbV







Gas Chromotagraphy-ECD







Simi Valley







SCCAB







50







DRI







Zielinska, Barbara







VOCs, CH4 (CO, CO2, Carbonyls)







ppbC (ppbV)







Cans  & DNPH cartridge







Mexicali







Mexico







51







DRI







Zielinska, Barbara







VOCs, CH4 (CO, CO2, Carbonyls)







ppbC (ppbV)







Cans  & DNPH cartridge







Tijuana







Mexico







52







US Marines







Helgeson, Norm







NO NOy HNO3 NOx O3 WS WD







ppbV, m/s







DasibiTECO42CYMLab& Std Met







29 Palms







MDAB







53







DRI







Dave Shorran







Halocarbons







ppbC (ppbV)







Canisters & FID







Barstow







MDAB







54







MDAQMD/DRI







Ramirez, Bob







NO, NOy, NOx, O3, WS, WD, T







ppbV, m/s, C







Dasibi TECO42CY API & Std Met







Barstow







MDAB







55







CE-CERT







Fitz, Dennis







ozone & met







ppbV m/s mb & C







Dasibi & Std Met







Tehachepi Pass







MDAB
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Model Domain







Scale







100 km
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PAN







HNO3
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Table 3-4







SCOS97-NARSTO Supplemental Surface Air Quality Measurements







Rec. #







Institution







Investigator







Species







Units







Measurement Device







Site Location







Air Basin







1







CE-CERT







Fitz, Dennis







HNO3 & Ammonia







ppbV







Double Diffusion Denuder







Azusa







SoCAB







2







CE-CERT







Fitz, Dennis







HNO3, NO2







ppbV







TDLAS







Azusa







SoCAB







3







UC Riverside







Arey, Janet







Night Time NO3-







ppbV







NO3 oxidation products







Azusa







SoCAB







4







CE-CERT







Fitz, Dennis







NOy, NO, NOx, HNO3







ppbV







TECO 42CY & TECO 42/14







Azusa







SoCAB







5







DGA







Grosjean, Daniel







PAN, PPN, PERC, Meth Chlor







ppbV







Gas Chromotagraphy-ECD







Azusa







SoCAB







6







CE-CERT







Fitz, Dennis







VOCs, CH4 (CO, CO2, Carbonyls)







ppbC (ppbV)







Cans  & DNPH cartridge







Azusa







SoCAB







7







EPA







McClenny/Lewis







VOCs/radiocarbon







ppbC







Continuous GC







Azusa







SoCAB







8







PSU







O'Brien, Bob







HO, HO2, RO2







ppbV







Laser Fluorescence







Azusa (Pico Rivera?)







SoCAB







9







UCD







Charles, Judy







Multifunctional Carbonyls







ppbV







PFBHA/Ion trap MS







Azusa??







SoCAB







10







UC Riverside







Arey, Janet







Isoprene, Terpenes, MVK?







ppbC (ppbV)







canisters & FID 







Banning







SoCAB







11







UC Riverside







Arey, Janet







Night Time NO3-







ppbV







NO3 oxidation products







Banning







SoCAB







12







CE-CERT







Fitz, Dennis







NOy, NO, NOx, HNO3







ppbV







TECO 42CY & TECO 42







Banning







SoCAB







13







CE-CERT







Fitz, Dennis







NOy, NO, NOx, HNO3







ppbV







TECO 42CY & TECO 42/14







Burbank







SoCAB







14







SCAQMD







Barbosa, Steve







VOCs, CH4 (CO, CO2, Carbonyls)







ppbC (ppbV)







Continuous GC







Burbank







SoCAB







15







CE-CERT







Fitz, Dennis







VOCs, CH4 (CO, CO2, Carbonyls)







ppbC (ppbV)







Cans  & DNPH cartridge







Burbank??







SoCAB







16







Aervironment







Pankratz, David







ozone & WS, WD, T, RH







ppbV m/s mb & C







Dasibi & Std Met







Calabasas







SoCAB







17







Aervironment







Pankratz, David







ozone NOy & WS, WD, T, RH







ppbV m/s mb & C







TECO 42 CY Dasibi & Std Met







El Cajon Pass







SoCAB







18







UC Riverside







Arey, Janet







MVK?, oxydation biogenic HC







ppbC (ppbV)







canisters & FID 







El Monte







SoCAB







19







UCLA







Paulson, Suzanne







Total reactive carbon







ppbC







cold trap &  FID







Four sites along trajectory







SoCAB







20







SCAQMD







Barbosa, Steve







VOCs, CH4 (CO, CO2, Carbonyls)







ppbC (ppbV)







Cans  & DNPH cartridge







Hawthorne







SoCAB







21







UCR







Arey, Janet







PAH







ppbC







Hi-vol and PUF plugs







LA N. Main/Azusa/Riverside?







SoCAB







22







CE-CERT







Fitz, Dennis







VOCs, CH4 (CO, CO2, Carbonyls)







ppbC (ppbV)







Cans  & DNPH cartridge







LA North Main







SoCAB







23







Aervironment







Pankratz, David







ozone & WS, WD, T, RH







ppbV m/s mb & C







Dasibi & Std Met







Palos Verdes







SoCAB







24







SCAQMD







Barbosa, Steve







VOCs, CH4 (CO, CO2, Carbonyls)







ppbC (ppbV)







Continuous GC







Pico Rivera







SoCAB







25







UC Riverside







Arey, Janet







Night Time NO3-







ppbV







NO3 oxidation products







Rivereside







SoCAB







26







CE-CERT







Fitz, Dennis







HNO3 & Ammonia







ppbV







Double Diffusion Denuder







Riverside







SoCAB







27







CE-CERT







Fitz, Dennis







NOy, NO, NOx, HNO3







ppbV







TECO 42 + Moly Converter







Riverside







SoCAB







28







CE-CERT







Fitz, Dennis







VOCs, CH4 (CO, CO2, Carbonyls)







ppbC (ppbV)







Cans  & DNPH cartridge







San Clemente







SoCAB







29







UC Riverside







Arey, Janet







Isoprene, Terpenes, MVK?







ppbC (ppbV)







canisters & FID 







San Gabriel Mt Peaks







SoCAB







30







EPA







Lewis







radiocarbon







ppbC







canisters







San Gabriel Mt Peaks







SoCAB







31







CE-CERT







Fitz, Dennis







NOy, NO & Ozone







ppbV







TECO 42CY & Dasibi







San Nicolas Island







SoCAB







32







Aervironment







Pankratz, David







ozone & WS, WD, T, RH







ppbV m/s mb & C







Dasibi & Std Met







Santa Catalina-Airport







SoCAB







33







Aervironment







Pankratz, David







ozone NOy & WS, WD, T, RH







ppbV m/s mb & C







TECO 42 CY Dasibi & Std Met







Santa Catalina-Elevated







SoCAB
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Table 3-2







VOC Measurements at Photochemical Assessment Monitoring Stations (PAMS) in Southern California







Frequency of VOC 







Measurements







Frequency of Carbonyl 







Measurements







  Site Location







Type of 







Site







Year 







Deployed







VOC Method







Carbonyl Method







EPA Rule







CA 







Alternative 







Plan







EPA Rule







CA 







Alternative 







Plan







  Ventura County







     El Rio







2







1994







Canister/GC-FID







DNPH/HPLC







B







E, F







D







E







     Simi Valley







3







1995







Canister/GC-FID







A or C







E, F







     Ventura - Emma Wood State Beach







1







1996







Canister/GC-FID







A or C







E, F







  South Coast Air Basin







     Pico Rivera







2







1994







Auto-GC







DNPH/HPLC







B







E, F







D







E







     Upland







4







1994







Canister/GC-FID







A or C







E, F







     Azusa







3







1995







Canister/GC-FID







A or C







E, F







     Hawthorne







1







1996







Canister/GC-FID







A or C







E, F







     Burbank







2







1997?







Auto-GC







DNPH/HPLC







B







E, F







D







E







  Southeast Desert Air Basin







     Upland







1







1994







Canister/GC-FID







A or C







E, F







     Banning







2







1995







Canister/GC-FID







DNPH/HPLC







A or C







E, F







D







E







     Burbank







1







1997?







Auto-GC







A or C







E, F







  San Diego Air Basin







     El Cajon







2







1994







Canister/GC-FID







DNPH/HPLC







B







E, F







D







E







     Alpine







3







1995







Canister/GC-FID







A or C







E, F







     Camp - Del Mar







1







1996







Canister/GC-FID







A or C







E, F







     San Diego - Overland







2







1994







Canister/GC-FID







DNPH/HPLC







B







E, F







D







E







Type 1 - Upwind background.







Type 2 - Maximum precursor emissions (typically located immediately downwind of the central business district).







Type 3 - Maximum ozone concentration.







Type 4 - Extreme downwind transported ozone area that may contribute to overwhelming transport in other areas.







A.  Eight 3-hour samples (starting at midnight, PDT) every third day and one additional 24-hour sampler every sixth day during monitoring period (July-September).







B.  Eight 3-hour samples (starting at midnight, PDT) every day during the monitoring period (July-Sept and one additional 24-hour sample every sixth day year-round.







C.  Eight 3-hour samples on the 5 peak ozone days plus each previous day, eight 3-hour samples every sixth day, and one additional 24-hour sample every sixth day







     during monitoring period.  







D.  Eight 3-hour samples (starting at midnight, PDT) every day during the monitoring period (July-September).







E.  Four 3-hour samples (3-6am, 6-9am, 1-4pm, 5-8pm, PDT) every third day during monitoring period (probably July-September), and four samples (6-9am, 9-noon, 1-4pm,







     5- 8pm, PDT) per day on two consecutive days for five episodes during peak ozone season.







F.  Continuous NMHC analyzer (e.g., Bendix 8202 or automated Preconcentration Direct injection Flame Ionization Detection gas chromatography, PDFID).












