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     1. Introduction 

The project “Cooperation and Agreements enhancing global interoperability for aerosol, cloud and 

trace gas research infrastructures” essentially aims to provide a roadmap or a strategy plan to 

harmonize various aspects of global observations of atmospheric variables (from instrument 

calibrations, operations, data processing and access). 

In this deliverable, we present a strategy plan for the establishment of the Center for Aerosol 

Measurement Science (CAMS, https://www.bnl.gov/envsci/cams/ ) - a regional aerosol in-situ 

calibration centre in the US harmonized with the World Calibration Centre for Aerosol Physics (WCCAP) 

of the Aerosol, Clouds and Trace Gases Research Infrastructure (ACTRIS) for select aerosol in situ (IS) 

measurements. CAMS will be hosted by Brookhaven National Laboratory’s (BNL) Environmental 

Science and Technologies Department in New York, USA.  

CAMS will be providing traceable measurement services to the Atmospheric Radiation Measurement 

(ARM, www.arm.gov ) user facility and its users to facilitate high-quality and internally consistent 

measurement networks. CAMS is envisioned to eventually become a nation-wide calibration and 

measurement science center for aerosol instruments in the US, coordinating the development and 

application of best practices in aerosol instrument operation and calibration. 

The strategy to harmonize CAMS with WCCAP of ACTRIS is embedded within the activities of Work 

Package 2 presented through milestones and deliverables submitted previously (as well as in those 

currently in review). The strategy is composed of five stages: a preliminary assessment of the needs 

and existing capabilities of the region, a knowledge exchange and training with the WCCAP, the 

acquisition of infrastructure and instrumentation, creation of a business model and operations, a trial 

run, and actions for quality assurance and quality control. Additionally, we include here the 

anticipated risks and strategy for expanding to include other aerosol in-situ instruments and other 

measurement networks. As part of the preliminary stage, we documented the different calibration 

protocols employed by the various measurement networks (ACTRIS, National Oceanic and 

Atmospheric Administration – Federated Aerosol Network (NOAA NFAN – US), Global Atmospheric 

Watch (GAW), Atmospheric Science and Chemistry Measurement Network (ASCENT – US) and the US 

http://www.cargo-act.eu/
https://www.bnl.gov/envsci/cams/
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Department of Energy – Atmospheric Radiation Measurement (DOE-ARM – US) for four atmospheric 

variables as a proof of concept. For the preliminary scope of CAMS, the relevant variables are particle 

number concentration (PNC) measured with a condensation particle counter and particle number size 

distribution (PNSD: 10-800nm) measured with a mobility particle size spectrometer. This 

documentation is presented in Milestone #4 of this project. From here, we identified the common 

protocols between the networks and the opportunities for harmonization. This is presented in 

Deliverable D2.1.  Both of these documents will be briefly summarized in the following subchapters.  

In the knowledge exchange and training stage, representatives of the aforementioned networks (with 

the exception of ASCENT) deliberated D2.1 to come up with recommendations for common calibration 

operation and procedures. The results of this deliberation are presented in D2.3 which is currently in 

review and will briefly be summarized in the following subchapters with a focus on PNSD and PNC. 

Additionally, the different networks worked together to agree on a common vocabulary which are 

presented in D2.2. Finally, in the QA/QC stage, we present here the strategy to maintain the quality of 

the different calibration facilities, including CAMS beyond CARGO-ACT.   

 

  

http://www.cargo-act.eu/
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https://public.lidar.fmi.fi/processing/CARGO-ACT/documents/CARGO-ACT_WP2_D2.1_Identification_of_opportunities_for_harmonised_calibration_and_operation_practices_and_data_production_software.pdf
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2. Strategy Plan 

2.1 Preliminary assessment 

2.1.1 Regional needs 
There is no dedicated calibration and measurement science facility in the US that could offer traceable 

calibrations to aerosol instruments. Most commonly, instruments are sent back to the manufacturer 

for calibration. For some (NOAA-NFAN), instruments are typically sent to Germany for calibration or 

calibrated in-house following practices which may or may not align with established standards. 

Therefore, the first part of this strategy plan is to identify the needs of the region. Currently, the target 

networks of CARGO-ACT are: 

• Aerosol, Clouds and Trace Gases Research Infrastructure (ACTRIS - EU); 

• National Oceanic and Atmospheric Administration - Federated Aerosol Network (NOAA NFAN 

- US) and Global Atmospheric Watch (GAW); 

• US Department of Energy - Atmospheric Radiation Measurement (DOE-ARM - US) fixed and 

mobile observatories; and 

• Atmospheric Science and Chemistry Measurement Network (ASCENT - US). 

Representatives of these networks were invited to join the discussions and define their needs with 

regards to calibration of instruments, particularly the MPSS systems and CPCs.  

2.1.2 Scope 
At the start, CAMS will focus only on directly calibrating ARM’s CPC and SMPS (MPSS) instruments, 

including the roving calibration SMPS systems used for in-field instrument calibrations. While the 

roving calibration systems will be used calibrating other types of instruments such as CCN or ACSM, 

these will not directly be managed by CAMS. To refine the scope of harmonization, we proceeded with 

the following steps:  

Documentation of network calibration protocols  

As part of the WP2 activities within CARGO-ACT, we documented the calibration and operation 

protocols employed by the different networks. This documentation can be found in the project’s 

Milestone #4. Focusing on the calibration of CPCs and MPSS systems, NOAA-NFAN’s laboratory CPC is 

calibrated at the WCCAP (following the ACTRIS standards) which is then used to evaluate the other 

http://www.cargo-act.eu/
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CPCs prior to (re-)deployment to stations. ARM instruments, on the other hand, are sent to the 

manufacturer for calibration. Therefore, among the targeted networks, the only independent 

calibration protocols for CPC and MPSS systems are those of WCCAP and ACTRIS using the following 

standards:  

• particle number size distribution (10-800nm) – MPSS 

o CEN/TS 17434:2020 - Ambient air - Determination of the particle size spectra of 

atmospheric aerosol using a mobility particle size spectrometer (MPSS) 

o ISO 15900:2020 - Determination of particle size distribution — Differential electrical 

mobility analysis for aerosol particles 

• particle number concentration Dp50 = 10nm (CPC) 

o ISO 27891:2015 - Aerosol particle number concentration - Calibration of condensation 

particle counters 

o EN 16976:2024 (formerly CEN/TS 16976:2016) - Ambient Air - Determination of the 

particle number concentration of atmospheric aerosol 

Identification of opportunities for harmonization 

Following the documentation, we have identified the opportunities for harmonization and the most 

significant of which is the harmonization of an independent and traceable calibration of in-situ 

instruments. This is presented in deliverable D2.1. For CAMS, this also involves the harmonization of 

the calibration facility set-up. Once identified, the networks deliberated and agreed on common 

calibration procedures. CAMS will largely follow the calibration protocols of ACTRIS for the MPSS and 

CPCs and this will be presented in Chapter 2.2 of this deliverable. How the calibration facilities remain 

harmonized in the long-term is presented in Chapter 2.6.    

2.1.3 Expertise 
As part of the preliminary assessment, we also identified the existing expertise in CAMS to carry out 
the calibration operations:  

● Microphysics Instrument Experts: BNL has several experts with extensive experience in 

calibrating TSI CPC and SMPS instruments in laboratory and field conditions. 

● Aerosol instrument calibration expert: BNL employs staff with prior experience in designing, 

setting up and running a lab dedicated for aerosol instrument calibration. 

http://www.cargo-act.eu/
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● Aerosol measurement science experts: BNL has staff with years of experience in setting up and 

running integrated laboratory and field measurements by deploying ARM Aerosol Observing 

Systems (AOS) across the world. AOS platforms contain a number of aerosol and trace gas 

instruments and an extensive infrastructure. 

2.1.4 Infrastructural capacity 
● Dedicated laboratory space with usual laboratory infrastructure (fume hoods, chemical 

storage, house vacuum, etc.). Has good temperature stability. 

● Copy of the ARM AOS inlet stack for ambient measurements. 

● Network infrastructure for data acquisition and archival. 

● Access to full BNL resources for e.g., construction, instrument fabrication etc.  

● Where applicable, the calibration equipment will be calibrated/verified by the US Army 

Primary Standards Laboratory (APSL) 

2.2 Knowledge exchange and training 

2.2.1 Harmonized calibration facility set-up and procedure for MPSS and CPC 
In deliverable D2.3, we present a recommendation for a common calibration procedure for CAMS to 

adopt. This is a result of knowledge exchange between the networks during the deliberations of D2.1, 

considering the current needs and capacities of the networks, and that of CAMS. We opted for a 

conservative approach with less stringent requirements compared to that of ACTRIS (in terms of 

instrument technical requirements, thresholds of criteria for “passing” instruments after calibrations, 

etc.) and recommend that the requirements and thresholds are harmonized within the network. The 

following are taken from D2.3. 

Facility calibration of CPCs measuring PNC 

Facility set-up:  

• The laboratory conditions of the calibration facility must be maintained between 20 to 30 
degrees Celsius.  

• The primary standard for the counting efficiency is a Faraday Cup Aerosol Electrometer (FCAE) 
which has been calibrated and certified by a recognized metrological institute/agency. 

• The secondary standard is a stand-alone total CPC (T-CPC) calibrated against the primary 
standard.  

http://www.cargo-act.eu/
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• The standard material are spherical silver particles evaporated/condensed at 600 degrees 
Celsius in a sintering oven/furnace with nitrogen as a gas medium.  

• A size selecting rack using a classifier is required. 

 

Facility calibration procedures:  

 

Figure 1 Schematic diagram of the recommended calibration and intercomparison procedures 
performed at the facility for the measurement of PNC using a CPC - Fig. 1 of D2.3. 

1. The instrument must be checked twice: 1) Initial phase - with original observatory 

operational setup, and 2) final phase - after calibration and/or troubleshooting. 

2. For both phases, the diagnostic parameters must be recorded. 

3. Perform the following instrument checks:  

a. Flow rate: calibrated flow rate should have a <=5% difference to the nominal 

flow rate 

http://www.cargo-act.eu/
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b. leak check or zero check: this should be done by placing a HEPA filter on the inlet 

for 60 minutes (full zero check) where the counts should be < 1 min–1 . 

4. Connect the candidate, FCAE, and reference CPC in the same manifold. 

5. Perform the intercomparison and calibration workshop tests (initial and final phases) 

for the following performance characteristics: 

a. Detection efficiency*: Generate silver particles with concentrations level where 

coincidence is <1%. Select several sizes with the following criteria:  

i. 1 point at the plateau (40 nm) 

ii. 1 point at the network-specific Dp50 

iii. 1 point (1 nm) above and below the Dp50 

iv. 1 point at 90% efficiency 

v. 1 point where detection is close to zero 

The detection efficiency is the ratio between the concentration measured 

by the FCAE and the candidate CPC. The detection efficiencies at low 

particle sizes and at the plateau should be within the allowable 

uncertainty ranged defined by the network. 

b. Concentration response: generate nominally spherical silver particles sized 40 nm. 

Test the response of the instrument for several concentration levels from 1000 to 

100 000 particles/cm3 or until the response is linear with an uncertainty of 10% 

with minimum 5 points in between. Compare the response of the candidate CPC 

against the FCAE using linear least squares regression analysis. The slope of the 

linear fit should be within the allowable uncertainty range defined by the network.   

*Note: Currently, for the fitting of the CPC efficiency curve, an empirical equation is 

used/recommended by GAW and CEN. However, further studies are needed to derive a new 

equation more appropriate for new generations of CPCs.  

 

Facility calibration of MPSS systems measuring PNSD (10-800 nm) 

Facility set-up 

● The laboratory conditions of the calibration facility must be maintained between 20 to 25 

degrees Celsius.  

http://www.cargo-act.eu/
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● The primary standard for the particle number concentration (PNC) is a Faraday Cup Aerosol 

Electrometer (FCAE) which must be frequently calibrated and certified by a recognized 

National Metrology Institute. 

● The secondary standard is a reference MPSS system, which should be able to operate with 

both negative and positive polarities to intercompare against different polarities of the 

candidate MPSS systems.  

● Certified polystyrene latex particles (PSL) must be used to determine the correct sizing of an 

MPSS. We recommend including monodisperse PSL around 200 nm to avoid the water peak 

and make the doubly and triply charged particles visible.  

● Ambient air should be preferably used for intercomparisons of MPSS. Ammonium sulfate (AS) 

might be used as well for more specific concentrations and diameters providing a deeper 

analysis of biases per size bin. However, it must be assured that the AS aerosol is in the bipolar 

charge equilibrium. 

● For the MPSS calibration setup: larger particles must be avoided and the flow inside sampling 

lines must be laminar to achieve stable number concentrations.  

● The relative humidity of the aerosol sample must be kept at less than 40%. All techniques 

(Nafion drying, sample heating) are allowed except for bundle drying.  

● Volumetric flow rates must be measured using a flow meter which has been calibrated and 

certified by a National Metrology Institute. 
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Facility calibration procedures: 

 
Figure 2 Schematic diagram of the recommended calibration and intercomparison procedures 

performed at the facility for the measurement of PNSD using an MPSS - Fig. 2 of D2.3 

 

1. The MPSS must be checked twice: 1) Initial phase - with original station operational setup, and 

2) final phase - after calibration and/or troubleshooting. 

2. For both phases, the diagnostic parameters must be recorded. 

3. Perform the following instrument checks:  

o volumetric flow rates (sample and sheath air): measure the flow rates using a certified 

and calibrated flow meter. The calibrated flow rate should have a <=5% difference to 

the nominal flow rate. 

http://www.cargo-act.eu/
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o leak check or zero check: Sample particle free air by placing a HEPA filter on the inlet 

of the instrument for minimum 4 scans (depending on the instrument). The integral 

PNC should be <5 particles/cm3.  

o If possible, the high voltage output of the MPSS should be checked for allowable 

voltages using an appropriate voltmeter. Follow the procedure in the instrument 

manual on how this should be done safely. 

o If possible and necessary, perform a high voltage adjustment calibration. Follow the 

procedure in the instrument manual on how this should be done safely. 

4. Perform the intercomparison and calibration workshop tests (initial and final phases) for the 

following performance characteristics:  

o Particle size calibration accuracy test: Nebulize certified PSL particles of known sizes. 

The peak of the mode should be within 3% of the nominal size(s).  

o Accuracy of the integrated PNC of the instrument: This is a closure between the total 

PNC measured by the reference T-CPC and the measured PNC of the instrument 

integrated from 10-800 nm. The reference MPSS and reference T-CPC must be in the 

same manifold as the candidate MPSS and sampling ambient air for at least 8 hours. 

The difference between the candidate and both references should be within the 

allowable uncertainty range required by the network.  

o Accuracy of the PNSD: The PNSD of the candidate is compared against the reference 

MPSS across all sizes. The difference between the candidate and the reference should 

be within the allowable uncertainty range required by the network. 

5. Instrument is returned to the observatory and re-installed. 

 

2.2.2 Preliminary visit to WCCAP 
On April 3-4, 2024, BNL partners visited the WCCAP laboratories at TROPOS, Leipzig, Germany. This 

visit involved a tour and description of the three laboratories of the WCCAP: the MPSS laboratory, CPC 

calibration laboratory, and the optics laboratory. In these two days, the WCCAP presented and 

described the infrastructures, reference materials, reference instrumentations, and software needed 

for conducting calibration and intercomparison workshops for MPSS, CPCs, absorption photometers, 

and integrating nephelometers. 

http://www.cargo-act.eu/
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2.2.3 Immersive training  
On May 27-31, 2024, BNL partners returned to WCCAP to participate in the Intercomparison and 

Calibration Workshop involving MPSS systems, CPCs, absorption photometers, and integrating 

nephelometers. BNL came with two CPCs and 2 MPSS systems of their own. The workshop proceeded 

as follows:  

Day 1: Pre-status - The MPSS systems and CPCs were checked to determine their performance with 

original settings (‘as found’) before the workshop. The first intercomparison ran overnight.  

Day 2: CPC workshop - The CPCs go through calibration for counting efficiency and linearity response 

against the reference Faraday cup aerosol electrometer (FCAE) using silver particles (following 

procedure outlined in D2.3). In the meantime, the overnight data from the pre-status check is analysed 

and discussed.  

Day 3: Second intercomparison - On this day, data evaluation, troubleshooting, and instrument 

cleaning were performed to prepare for the final intercomparison run.  

Day 4: Final intercomparison - The systems were operated overnight for a final intercomparison against 

the reference systems.  

Day 5: End of Workshop - Final discussions were held based on the final intercomparison period.  

In these 5 days, extensive capacity building, training, and knowledge exchange were done between 

WCCAP and BNL. 

2.2.4 WCCAP visits to CAMS 
After the acquisition of the infrastructure, standards and instrumentation, WCCAP will provide support 

in the set-up of the calibration laboratories. This can be done either in person or virtually in at least 

two visits according to the delivery of the infrastructure and instrumentation.  
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2.3. Acquisition 

2.3.1 Laboratory set-up, standards, and instrumentation 
Table 1 List of instruments and equipment to acquire and expected delivery. Rows in green have 
already been delivered. 

Equipment Delivery 
CPCs, Electrometer (inc. auxiliary devices such as atomizers, 
dryers etc.) Delivered early 2025 

Furnaces (particle generation) Delivered in June 2025 

MPSS #1 (SMPS calibration) August/September 2025 

MPSS #2 (CPC calibration) Tentatively end of 2025 calendar 
year 

 

2.3.2 Data processing 
Calibration data will be saved on a redundant disk array with regular backups. Calibration data for ARM 

instruments will be shared with ARM and also stored in their repositories. 

2.4 Business model 

2.4.1 ARM CPC and SMPS instrument deployment summary 
ARM currently operates a total of 10 CPCs and 9 SMPSs systems, each including a CPC as part of the 

system (Table 2). This includes five SMPS units with long Differential Mobility Analyzers (DMA) and one 

with a short DMA, all deployed within the Aerosol Observing Systems (AOS). In addition, two SMPS 

units are dedicated to roving calibration activities in the field, and one unit is maintained as a spare. 

Table 2 List of ARM CPC and SMPS instruments as of June 2025. 

Designation CPC Units (standalone) SMPS Units (inc. CPC) 
AOS01 2 1 
AOS02 2 1 
AOS03 2 1 
AOS06 1 1 
AOS07 2 2 

Calibration   SMPS #1 - 1 
Calibration   SMPS #2 - 1 

Spares 1 1 
TOTAL 10 9 
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The CPCs fleet comprises of five fine-mode (F), four ultrafine (UF) units, and one spare. This 

complement of instruments supports both routine atmospheric measurements and the calibration 

infrastructure. 

2.4.2 Calibration timeline 
Calibration of individual CPC and SMPS (classifier) instruments typically spans up to five days, with an 

overall two-week period allocated for completing calibrations for whole SMPS systems which 

incorporate a CPC. Week one focuses on CPC calibration, while week two is dedicated to the whole 

SMPS system. In case a standalone CPC is being calibrated, only one week is typically needed. Table 3 

provides a detailed breakdown of the activities conducted during each week, including preparation, 

intercomparison, and troubleshooting steps. This timeline reflects the complexity of the procedures 

and ensures sufficient time for thorough testing and validation. The calibration procedures will be 

refined once instrument calibrations start, and will be shared in detail with ARM.  

Table 3 Overview of calibration activities, including preparation, intercomparison, and troubleshooting 
steps to ensure accurate instrument performance. 

Calibration Activity Time Required Comment 
CPC Calibration Up to 5 days per unit Including CPCs part of an SMPS system 

Establishing baseline 1 day Preparation before measurements 
Screening (as needed) ~1 hour per test Performed only if necessary 
Intercomparison 2 days Comparison with reference or standard 

instruments 
Troubleshooting 1–2 additional days Time allocated for resolving any issues 

identified 
SMPS Calibration Up to 5 days per unit Only classifier/DMA. CPC calibrated prior 

Establishing baseline 1 day Preparation before measurements 
Size checking 1 day Ensures accurate particle sizing 
Intercomparison 2 days Comparison with reference or standard 

instruments 
Troubleshooting 1 additional day Time allocated for resolving any issues 

identified 
 

For planning purposes, it is assumed that calibration of a full SMPS system—which includes the 

electrostatic classifier and CPC—will require approximately two weeks (excluding any buffer). In cases 

where a standalone CPC is being calibrated, the process is expected to take approximately one week. 

If needed, multiple SMPS and CPC units can be calibrated simultaneously, saving experiment time. 
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2.4.3 Preliminary calibration scheduling 
Assuming calibration of 7 deployed ARM SMPS systems requires approximately 14 weeks in total, and 

calibration of the 10 CPC units requires an additional 10 weeks, the estimated total time needed for a 

full annual calibration cycle is 24 weeks. 

For the two roving calibration systems, several calibration events per year may be required due to the 

extensive travel these systems undergo. Combined with calibration needs for deployed instruments, 

this would result in a total of approximately 32 weeks per year dedicated to calibration activities for 

ARM instruments. Given that there are 52 weeks in a year, this would leave about 20 weeks (equivalent 

to roughly 3 to 4 months) available for other calibration activities (ARM-or non-ARM related, subject 

to discussion with ARM). However, these are preliminary figures, and it is expected that the time 

needed for ARM calibrations will decrease as more experience is gained. The maintenance and 

calibration tasks will be spread out over a calendar year as much as practical to ensure calibration 

system availability. The exact calibration dates of individual instruments listed in Table 1 will be 

developed together with the ARM Aerosol Operations Plan to make sure they align with ARM 

deployments while also meeting instrument calibration needs. 

It is expected that ARM CPC and SMPS instruments from mobile sites go through the calibration 

procedure at BNL at least once a year between deployments before the beta testing period for the 

next campaign. Any necessary calibrations during the campaign will be done on-site using a roving 

calibration system as a transfer standard which is itself calibrated at the gold-standard lab at BNL. 

Instruments at fixed sites will be similarly calibrated with a transfer standard to shorten the instrument 

downtime. Any hot spares available will be calibrated at BNL and kept ready for deployment. If any 

instruments are brought back from a site for maintenance, then those will also receive a calibration at 

BNL after the maintenance has been completed. 

The calibration schedule will have flexibility to account for unexpected instrument issues (both for 

ambient and calibration instruments) and delays in shipping. Once finalized in detail, the calibration 

protocols and a planned schedule will be shared with ARM and the scientific community for review 

and reference. 
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2.5 Test intercomparison and calibration workshop 

This part will be done in stages as the instruments and infrastructure are delivered and installed. This 

will be done in partnership with WCCAP during their visits in CAMS following the procedure outlined 

above:  

Stage 1: Set up of SMPS calibration facility - September 2025 

 With the support of WCCAP, this stage is focused on the setting up of the SMPS calibration 

facility which would include set-up, calibration, and operation of the reference instrument, set-up of 

the manifold, providing instruction on the software and data processing, and conduct initial tests and 

a trial run of an intercomparison and calibration routine workshop.   

Stage 2: Set up of CPC calibration facility - January 2026 

 With the support of WCCAP, this stage is focused on the setting up of the CPC calibration 

facility which would include the set-up and operation of the silver-particle generator, set-up and 

operation of the size selecting rack, provide instruction on the software and data processing, and 

conduct initial tests and a trial run of an intercomparison and calibration routine workshop. 

2.6 Quality assurance and quality control (QA/QC) 

2.6.1 CAMS reference instrumentation and equipment QA/QC 
● Primary reference and equipment: The primary reference FCAE will be scheduled regularly for 

calibration in a metrological institute (most likely the US APSL).  

● Secondary reference instruments: The reference instruments MPSS and CPC(s) will undergo 

yearly calibration workshops and maintenance. In addition, international intercomparison 

workshops between the calibration centres CAMS, WCCAP, Prague Aerosol Calibration Centre 

(PACC) and the National Physical Laboratory (NPL, which will also calibrate the same 

instruments in the future) will be planned.   

● Equipment: Other equipment such as flow meters and voltmeters, will also undergo 

calibrations with the manufacturer. The PSL particles will be kept in refrigerator at 4 deg C and 

regularly checked for expiry (1 year shelf-life). 
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2.6.2 Long-term harmonization of international calibration facilities  
To ensure the quality of the calibration facilities, as well as their continued long-term harmonization 

within CARGO-ACT and beyond, the strategy is as follows:   

• CARGO-ACT WP 3 activities: Under Task 3.2, cross network intercomparison of calibration and 

quality control software for in-situ measurements will be conducted.  

• International intercomparison workshops: These workshops will not only involve 

intercomparisons of reference instruments (secondary standards or “golden” instruments) but 

will also host the knowledge exchange of the different calibration facilities. Here, experiences 

of each facility with regards to the needs of the networks they serve will be discussed. This will 

also serve as an avenue to further compare and harmonize calibration protocols, data 

acquisition procedures, etc.  

• Annual ACTRIS Week: All calibration facilities, including CAMS will be invited to participate 

during the ACTRIS Week, an annual meet of the international communities of ACTRIS. This is a 

great opportunity to touch base with the ACTRIS community as well as the Central Facilities 

responsible for upholding the ACTRIS standards and providing guidance and updates to the 

international observatories.  

• CEN meetings: WCCAP members of CEN might invite CAMS as guests to contribute to the 

exchange of knowledge in creating EU standards for CPCs and MPSSs. This will allow the 

incorporation of the regional needs of US which could facilitate the dissemination and 

implementation of CEN standards within the US networks.  

 

The tasks and milestones involved in these stages are listed in Table 4. 
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Table 4 Detailed list of tasks and millstones for the establishment of CAMS. 

Tasks Milestones Date 

Complete first-phase infrastructure 
preparations 

Calibration lab is set up and ready to 
receive calibration equipment (MPSS 
x 2) 

May 2025 

Draft of the calibration schedule 
available to ARM for review and 
feedback 

Preliminary schedule and timeline of 
routine ARM calibrations and 
required turnaround time have been 
established 

May 2025 

Development of calibration processes 
and procedures 

Calibration procedures documented 
and shared as needed. May 2025 

Procurement and installation of MPSS 
#1 (SMPS) 

Instrument installed at BNL and 
tested for proper operation. Staff has 
been trained on its operation 

August/September 
2025 

Verification and calibration of CPCs 
reference standards by the WCCAP, as 
required by vendor (TSI)* 

Gold-reference CPCs have a 
certificate of performance from 
WCCAP 

September/October 
2025 

First scheduled calibrations of ARM 
SMPS instruments using gold 
standards (starting with SGP units and 
the transfer standard), data analysis 

ARM SMPSs from SGP and the 
transfer standard SMPS have a report 
of performance. These will be 
uploaded to ARM calibration 
database 

September/October 
2025 

Procurement and installation of MPSS 
#2 (CPC) 

Instrument has been installed at BNL 
and tested for proper operation. Staff 
has been trained on its operation 

January 2026 

First calibrations of ARM CPC 
instruments using gold standards 
(starting with the SGP units), data 
analysis 

ARM CPCs from SGP have a 
certificate of performance. These will 
be uploaded to ARM calibration 
database 

February 2026 

Finalized calibration schedule of ARM 
instrument calibrations 

Schedule and timeline of routine 
ARM calibrations and required 
turnaround time have been fine-
tuned and completed 

End of FY25 

Documenting and sharing the results 
and lessons- learned from the first-
year calibration activities 

Calibration results, procedures and 
lesson-learned reported to ARM 

End of FY25 (SMPS), 
End of FY26 (CPCs) 
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3. Risks 
● Equipment issues affecting calibration schedules. Mitigation: the calibration equipment is 

constantly monitored for performance and a full system test is performed before each 

calibration workshop. 

● Changes in shipping timing affecting calibration schedules. Mitigation: calibration schedules 

are planned in advance, taking into account any planned deployments, and ensuring adequate 

buffer time. For ARM instruments, the calibration schedule will be developed together with 

the ARM Aerosol Operations Plan (AOP). 

● Ambient lab conditions affecting calibration data quality. Mitigation: environmental 

parameters (T/P/RH) of the lab air and the aerosol sample will be constantly monitored by a 

set of dedicated sensors, and deviations from nominal values will trigger an alarm. 

● Instruments to be calibrated are missing critical parts, e.g., radioactive sources which may not 

be possible to ship. Mitigation: maintain a set of spare parts (including sources) so that 

calibrations can proceed without delays. 

 

 

 

 

 

 

 

 

 

 

 

http://www.cargo-act.eu/


CARGO-ACT 

WP2 / Deliverable 2.5 

 

 

CARGO-ACT (www.cargo-act.eu) is supported by the European Commission under the Horizon Europe (HORIZON) – Strengthening the 
international dimension of ESFRI and/or ERIC research infrastructures, HORIZON-INFRA-2023-DEV-01-07, Grant Agreement #: 

101132093 

 Page 22 

 

 

4. Expansion 

The vision is to expand CAMS services in two aspects:  

1. Expansion to include instruments measuring aerosol optical properties 

ARM stations, as well as stations of other measurement networks in the country 

include the in-situ measurement of aerosol optical properties to better understand how 

particles interact with solar radiation and influence the Earth’s radiation balance. Therefore, 

in the future it is envisioned for CAMS to serve as calibration centre for optical instruments 

such as absorption photometers and nephelometers, among others.  

2. Expansion to include other measurement networks in the US  

In CARGO-ACT, discussions of harmonisation of calibration procedures have been 

discussed among the different networks including ARM BNL. Therefore, the needs of the other 

networks have also already been discussed. It is therefore envisioned to extend the services 

of CAMS to the other measurement networks, specifically Global Atmospheric Watch (GAW), 

NOAA Federated Aerosol Network (NOAA-NFAN), and Atmospheric Science and Chemistry 

mEasurement NeTwork (ASCENT). 

The foundation for these planned expansions has been laid out through the collaboration of BNL with 

US and EU partners in CARGO-ACT as demonstrated in our deliverables (D2.1, D2.2, D2.3, D2.4) and 

milestones (MS4). This expansion will be realized in the same way as for the microphysical properties 

- through collaboration with WCCAP beyond CARGO-ACT.   
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