Environmental Sample Processor
Generation 3

Project Overview
Scope:
  This generation of the ESP will be taking the instrument onto new platforms as well as utilizing new technologies for detection.  Due to the size constraints of these platforms new designs will be needed to enable the LRAUV with ESP technology.  The combined project spans three funding source with complementary requirements.  Final detection methods will leverage off of technologies in use by co-investigators.  The design will support a means for adapting other detection technologies funded by future undetermined sources.
  The instrument will be used for the detection and quantification of a multitude of Algae, bacteria, Invert Larvae and biotoxins using genetic markers. Along with the presence of the species gene expression is required. 

Funding Sources:

MBARI

NSF Science Technology Center (STC) proposal led by Rutgers
NSF Ocean Technology Interdisciplinary Coordination (OTIC) program.
Funding Source Expectations:

MBARI - Develop conceptual design for 3G ESP (2010)
NSF STC - 5-year period (2010 – 2015), the project supports fabrication of the 3G ESP, integration with a dedicated LRAUV (also paid for by the grant) and field operations.

NSF OTIC -  The goals of this 4-year program (2010 – 2014) are to fabricate one 3G ESP, and four “analytical module” subsystems that would be distributed to co-investigators at each participating institution. The major objectives are to merge a molecular detection system from UW with a smaller version of the ESP (3G) to support a variety of assay chemistries in use now at U ME, NOAA/NOS, MBARI and elsewhere
Functional Requirements:
1) Detection and Quantification of:

a.  up to 10 different RNA or mRNA sequences

b. 1 biotoxin
2) Archival of retentaite for post processing in Laboratory

3) Filter raw seawater at varying porosities from 0.22 micron and up

4) Particles in sample stream up to  0.5mm
5) Sample volumes of 25ml to 1l over a period of time not to exceed 1 hour

Or Undefined volumes greater than 25 ml at a rate or 1l per 4 minutes

6) Sample Volume accuracy of 1% of sampled volume

7) 30 samples and 30 archives per mission

8) Incorporate co-investigators detection technology

9) Log raw unprocessed detection data
10) Return as available, raw unprocessed detection data to shore
11) Missions duration will not exceed 30 days

12) Sample raw seawater at depths from the 1 to 200 meters

13) Non-sampling depth of 300 meters
14) Exhaust only seawater filtrate and small amounts of sterilizing compounds

15) Payload of LRAUV

16) Power source LRAUV or own?

17) Support integration of future detection technologies

Deliverables:


One 3G ESP


Four “Analytical Modules”


Documentation:



Manufacturing



Operation



Deployment

 Schedule:

Project start January 2010


First Article deployment middle of year 2013


“Analytical Module” delivery to co-investigators end of year 2012

