
Underway “clean” seawater system
Science needs: (Underway transects/ mapping)

• biogechemical cycling of bio-nutritive trace elements of bio-inhibitors
• sea/air interactions and atmospheric deposition 
• pollutants 
• organic biomarkers of surface ecosystem status

What is meant by clean??

• ability to accurately measure low levels (~10
-8

per liter) of natural and 
pollutant elements (and their isotopes) and organic compounds in surface 
waters
• non-toxic seawater with ambient microbial concentrations  to supply sensitive 
biological studies/experiments



UW System components:
• Pipe and fittings
• Pump
• Intake system

Science Requirement:

SYSTEM COMPONENTS DO NOT INTRODUCE 
CONTAMINANT METALS OR ORGANIC COMPOUNDS

(1) NO contact of wet-table surfaces with metallic parts

(2) Components  do not leach elements or organics 



Materials Comparison
MATERIALS Chemical Compatibility/ Physical Properties Price Comparison

PVC (Polyvinylchoride) • leaches plasticizers * ($4-5/ft 1" Schedule 40)
• leaches organo-Sn, Cu, Zn, other stabilizers used in manufacturer
• leaches organics, etc. from joining solvents 
• not "green" manufacture releases vinyl chloride, dioxin, pollutants
• releases HCl and dioxin when burned

PP (polypropylene) • better, leaches plasticizers, UV stabilizers or antioxidants ** ($5-6/ft 1" Schedule 40)
Standard grade • joined using socket fusion or fitted connections

• low flammability materials available

High Purity PP • virgin material, no added plasticizers, UV stabilizers or antioxidants *** ($8-10)
www.ipex.com • extremely low organic leachables
www.orionfittings.com/highpurity.asp • metals generally below detection limit 

• smooth walls reduce turbulence and impede microbial growth
• low flammability materials available

PVDF aka KYNAR • no detectable leachables (purity for aqueous comp. To Teflon)
 (polyvinylidene fluoride) • smooth walls reduce turbulence and impede microbial growth ***** ($30-40)

• high density so more durable than PP, better for high impact appl.
• highly abrasion resistant

Lined Pipe (Teflon/PVDF/PP) • highest purity and resistance to chlorinated flowstreams *****
http://www.resistoflex.com • Teflon poor abrasion resistance, danger of surface tears
http://www.marspec.com • PVDF best durability and abrasion resistance
(fabricator)



Inappropriate pipe joining methods introduce contamination

• • • • threaded              (useful for elbows areas which need periodic cleaning)

X

X

X



Pump wetted surface  must have no contact with metals

(Magnetically 
coupled PFVD-lined 
centrifugal pumps 
used on NOAA UW 
System on Explorer 
of the Seas)

X

X



Recommendations and lessons learned:
• PP, PVDF and Teflon (less so) nonporous and most resistant to biofouling

• isolate system in polluted or nearshore areas

• No elbows- sponge scrubber system can be 

• Threaded parts where required for dissassembly

• Ability to rinse/isolate system or leach with deionized water (or weak acid, 
cleaning solutions (e.g ball-valves)

Maintenance Requirements
• System must be designed to be cleanable

• Routine maintenance and cleaning to remove biofouling

• Periodic aggressive cleaning/dissasembly to leach any contaminants



Safety and Compliance Issues

• Rich Findley mentioend ABS inspectors required no plastic 
under water line for SJ intake- lined pipe or double 
containment necessary to pass inspections????

• Flammability (toxicity)











ENPURE High Purity PP STATIC LEACH TEST

Typicals industrical applications for 
18 ohm ultrapure water 





www.orionfittings.com/highpurity.asp



Faucets


