ITEM OPPORTUNITY SYNOPSIS

Name of the item to be scouted: Laboratory Single-Turnover Active Fluorometer

State item to be used in: Washington

Please describe the item application/the end use of item. The Oceanic and Atmospheric Research (OAR)
Pacific Marine Environmental Laboratory (PMEL) needs to purchase one (1) Laboratory Single-Turnover Active
Fluorometer (LabSTAF) comparable to a Chelsea Technologies brand device.

Supplier Information:

Type of Supplier being sought (select from list below)
Manufacturer
Contract Manufacturer
Distributor

Other (please specify)

Reason for scouting submission (select from list below)
2" Supplier
Price
Re-Shore
Past supplier no longer available
New Product Startup
Other (please specify) BABA Buy American Waiver

Describe the manufacturing processes (elaborate to provide as much detail as possible). Electronic
Assembly — see attached brochure

Provide dimensions / size / tolerances / performance specifications of the item. See attached brochure.
Applications: « Measurement of PSII photochemical flux per unit volume (JVPII) to provide an upper limit to
Phytoplankton Primary Productivity (PhytoPP) at high spatiotemporal scales. « Quantitative assessment of the
fundamental systems driving the global carbon cycle « Analysis of the biochemistry and ecology of aquatic
systems ¢ Verification of satellite data * Facilitates measurement at scales from mesoscale eddies to oceanic
fronts « Climate change research and modelling « Monitoring of algal bloom development and community



structure * Ecological monitoring to manage water catchments ¢ Identify and mitigate sources affecting water
quality in catchments Specifications: Power supply 140 - 400 mA, 24 V, 3.4 - 9.7 W Dimensions (mm) 235 (H)
x 320 (D) x 420 (W) Mass (approx.) 8.1 kg Sample Chamber 20 mL sample volume with fused silica vertical
cylinder, BK7 base Excitation wavebands (wavelength) 452, 472, 505, 417, 534, 594, 622 nm Actinic light
source Collimated output from 10 - 2400 ymol photons m-2 s-1 at 12 bit resolution Detection limit Can resolve
Fv with an amplitude equivalent to 0.001 mg m-3 of chlorophyll a IP Rating IP65

List required materials needed to make the product, including materials of product components, if
applicable. See attached brochure.

Are there applicable certification requirements?
Yes
No

Please Explain:

Are there any applicable regulations that apply to the production of this item?
Yes
No

Please Explain:

Are there any other standards, requirements?
Yes
No

Please Explain:

Additional technical comments: Other similar products were sent to the technical subject matter experts,
but none were found to meet the requirements of the PMEL. Any proposed products must be fully compatible
with Chelsea Technologies brand in all aspects (form, fit, and function) to meet the requirements. ** Other
products evaluated included Avantes AvaSpec-HERO-01022021, AvaSpec-HS2048LX-EVO, and AvaSpec-
ULS2048CL; and ThermoFisher's Quibit 4 and Quibit Flex.

Estimated Potential Business Volume (i.e. #Units per day, month, year): One-time purchase

Estimated Target Price / Unit Cost Information: $38,950.00.



When is it needed by? (Immediate, 30 days, 6 months, etc) Delivery by October 1, 2023.

Describe packaging requirements (i.e., individually/ group packaging). No packaging requirements
specified.

Where will this item be shipped? Seattle, WA

Is there other information you would like to include? This is a Simplified Acquisition, which has a shorter
lead time to completion than an action over $250,000.00. It is expected that this requirement will be awarded
within the next 60 days, and any timely scouting (requested completed within 15 days from submission) would
be appreciated to align with Simplified Acquisition requirements for posting and the Buy American Act Waiver
process.
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LabSTAF

Single Turnover Active Fluorometer

The next generation of STAF-based primary productivity instrumentation for deployment on
ships and in the lab




La bSTAF Single Turnover Active Fluorometer

Single Turnover Active Fluorometery (STAF)

is widely accepted for non-invasive primary
productivity assessment in the field. LabSTAF

is the next generation of STAF-based primary
productivity instrumentation which can be used in
all environments: from reservoirs and lakes to open
oceans.

Chelsea’s LabSTAF monitors phytoplankton using
the latest in STAF technology. The system combines
unparalleled sensitivity with a wide dynamic range,
allowing for measurements in extreme oligotrophic
waters, open oceans, coastal waters and lakes.

The highly automated platform runs continuous
Fluorescence Light Curves (FLCs), improving the
accuracy of STAF-based PhytoPP assessment

for greater precision at low biomass, correction

of spectral errors, baseline fluorescence and the
package effect.

LabSTAFs compact and robust portable unit is ideal
for deployment on research vessels and outdoor
locations. A number of features have been specifically
incorporated to minimise errors associated with the
conversion of STAF data to PhytoPP including: Seven
waveband excitation, dual fluorescence waveband
measurement and baseline subtraction.
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Key Features

- Monitoring phytoplankton primary
productivity using latest in STAF
technology

- Unparalleled sensitivity allowing for
measurements in extreme oilgotrophic
water

- Fully automated acquisition for continuous
measurements

- Wide dynamic range providing reliable
measurements in open oceans and lakes

- Advanced corrections as standard seven
waveband excitation, baseline subtraction

- Compact and robust portable unit ideal for
research vessels and outdoor locations

Applications

- Measurement of PSIl photochemical flux per unit

volume (JV,,,) to provide an upper limit to PhytoPP
at high spatiotemporal scales.

- Quantitative assessment of the fundamental

systems driving the global carbon cycle

- Analysis of the biochemistry and ecology of aquatic

systems

- Verification of satellite data
- Facilitates measurement at scales from mesoscale

eddies to oceanic fronts

- Climate change research and modelling
- Monitoring of algal bloom development and

communitystructure

- Ecological monitoring to manage water

catchments

- Identify and mitigate sources affecting water

quality in catchments




4 Why measure Phytoplankton
Primary Production? 5

Phytoplankton Primary Productivity (PhytoPP) 5 "'-l,f’f{ ':'z-@
forms the base of the marine food chain and < ,j%; -,
represents approximately half of the carbon ,K); % P, OQ»’
fixed by photosynthesis on a planetary scale. It b g <@ o

is an extremely dynamic process that responds ; -~
to a range of environmental drivers including i_l"
light, temperature and nutrients, which vary ) &
greatly over multiple scales in the Oceans. :

Reliable measurements of phytoplankton
productivity across the full relevant range
of spatiotemporal variability within marine
systems are critical for understanding the
global carbon cycle and oceanic ecosystem

function.

Why use Single Turnover Active Fluorometry (STAF)?

The application of STAF has revolutionized our general
understanding of phytoplankton physiology in oceanic
systems over more than twenty years and, with recent
technological and theoretical developments, has become
recognized as an enabling technology from non-
destructive in situ measurements of Phytoplankton Primary
Productivity (PhytoPP).

Photochemistry by Photosystem Il (PSll) is the ultimate
source of energy for PhytoPP. STAF can be used to measure
PSII photochemical flux per unit volume (JVp“). This
parameter is strongly correlated with oxygen evolution by

PSII and provides an upper limit to PhytoPP. LabSTAF can
be used on much wider spatiotemporal scales and either

“C fixation or O,evolution and at much lower biomass.

chelsea.co.uk




La bSTAF Single Turnover Active Fluorometer

Features

- Integration of the absorption method for
quantifying photosynthesis (Oxborough et
al. 2012)

- Seven measurement wavebands to allow
for routine spectral correction based on
variable fluorescence (F,)

- Dual narrow waveband fluorescence
measurement, cantered at 685 nm and
730 nm, for automated package effect
correction (Boatman et al. 2019)

- Dual Single Turnover pulse method for the
measurement of relaxation phase kinetics

- Full spectrum blue-enhanced actinic
illumination providing up to 2500 umol
photons m=2s”

- Circulating water jacket for the sample
chamber, which avoids intersection with
optical paths

- Potential replacement for 14C based
photosynthetron measurements

- Three acquisition modes

Further Reading:

Reference 1.

Boatman, T.G., Geider R.J. and Oxborough, K.

(2019) Improving the accuracy of single turnover
active fluorometry (STAF) for the estimation of
phytoplankton primary productivity (PhytoPP) https./
doi.org/10.1101/583591

Reference 2:

Oxborough, K, Moore, C.M., Suggett, D.J., Lawson, T,
Chan, H.G and Geider, R.J. (2012) Direct estimation of
functional PSIl reaction centre concentration and PSII
electron flux on a volume basis: a new approach to
the analysis of Fast Repetition Rate fluorometry (FRRY)
data. https:/doi.org/10.4319/lom.2012.10.142
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Specifications

Power supply

140 - 400 mA, 24 V, 3.4 - 9.7 W

Dimensions (mm)

235 (H) x 320 (D) x 420 (W)

Mass (approx.)

8.1kg

Sample Chamber

20 mL sample volume with fused silica
vertical cylinder, BK7 base

Excitation wavebands

(wavelength)

452, 472, 505, 417, 534, 594, 622 nm

Actinic light source

Collimated output from 10 - 2400 umol
photons m=s'at 12 bit resolution

Detection limit

Can resolve F with an amplitude equivalent
to 0.001 mg m=3of chlorophyll a

IP Rating

P65

*In view of our continual improvements, the designs and specifications of our
products may vary from those described.

Applications

- Automated archiving
- Real time data processing and

presentation

+ Flexible experimental design
- CSU Compatible data export
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