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1.0	Scope

This procedure contains the step-by-step instructions required to safely and properly perform a routine sampling and testing of the SCSPF UPW system for the presence of harmful bacteria.

2.0 Equipment/Materials

2.1 Safety Glasses
2.2 Gloves: Nitrile or latex – Cleanroom grade
2.3 Ethyl Alcohol in approved dispenser 
2.4 Cleanroom grade wipes
2.5 1000ml beakers-dedicated to bacteria testing
2.6 Drain hose-dedicated to bacteria testing
2.7 Special hose for testing at HPR wand
2.8 Foamex Asia ultraSOLV 3” Cleanroom grade spear tip cleaning swabs
2.9 Compressed clean nitrogen supply with fine tip blow gun
2.10 Incubator capable of 35° C (such as a Boekel 132000)
2.11 Millipore MicropreSure In-line filtration sampling cartridges (1 per sampling location)
2.12 National Scientific luer-slip 20ml plastic syringe
2.13 Small refrigerator for keeping broth ampoules cold until use (Non Food Use)
2.14 Millipore m-Endo Total Coliform broth 2ml media ampoules (1 per sampling location)
2.15 Millipore HPC/SPC Liquid Media 2ml media ampoules (1 per sampling location)
2.16 Millipore m-Green Yeast and Mold 2ml media ampoules (1 per sampling location)
2.17 Millipore Pseudomonas Liquid Media 2ml media ampoules (1 per sampling location)
2.18 Millipore Tryptone Glucose Extract Broth w/TTC 2ml media ampoules (1 per sampling location)

3.0 Operating Procedure

Prepare Incubator


3.1 Turn on incubator and set at 35° C (typically with dial at 3.75)
Water Sampling – Standard Port

3.2 Prepare supplies
3.2.1 Label each cartridge (by Sharpie on the opaque white half)with the name of the broth, the date, and the sample port
3.2.1.1 A set of 5 cartridges for each sample port to be tested
[image: IMG00058]
3.2.2 Don appropriate gloves
3.2.3 Layout all supplies close to 1st sampling port on cart
3.2.4 Place 1 sampling cartridge next to each broth ampoule
3.2.4.1 HPC/SPC ampoule needs to be thawed out in cup of warm water prior to use due to its tendency to gel

3.3 Clean UPW sampling port
3.3.1 Clean gloves thoroughly with Ethyl Alcohol
3.3.2 Open sample port valve to allow water to flow through
3.3.2.1 Fill the 1000ml beaker twice, then close the valve
3.3.3 Wipe outside of port with alcohol soaked wipe
3.3.4 Spray alcohol liberally into port opening
3.3.5 Use cleaning swab to clean inside of port opening
[image: IMG00052]
3.3.6 Open sample port valve to allow water to flow through
3.3.6.1 Fill the beaker to 500ml, then close the valve
3.3.7 Again spray alcohol liberally into port opening
3.3.8 Dry port opening thoroughly with nitrogen using nitrogen blow gun
3.3.9 Open sample port valve to allow water to flow through to final rinse out port
3.3.9.1 Fill the 1000ml beaker, then close the valve
3.3.10 Port is now clean and ready for sampling

3.4 Prepare sampling cartridges
3.4.1 Clean gloves again with Ethyl Alcohol
3.4.2 Remove blue and yellow stoppers from sampling cartridge and set aside for re-use
3.4.3 Attach drain hose to sampling cartridge outlet luer (opaque white centered luer with yellow stopper) and place other end of hose into beaker
3.4.4 Attach inlet luer(clear offset luer with blue stopper) of cartridge to sampling port by pushing on and using a slight twisting motion
3.4.4.1 NOTE: Keep cartridge horizontal/level at all times
3.4.5 Holding cartridge level and against port, open port valve
3.4.5.1 Flow water through sampling cartridge until 1000ml has been passed through (measured by amount of water collected in beaker)
3.4.6 Close port, gently pull cartridge off port using slight twisting movement (keeping cartridge horizontal/level at all times) and remove drain hose










3.4.7 Keeping cartridge level, attach syringe to bottom outlet luer
[image: IMG00059]
3.4.7.1 Move plunger completely and quickly up and down 4 times, stopping at the bottom of the 4th stroke
3.4.8 This will pull all the excess water out of the cartridge
3.4.9 Pull syringe off, drain water from syringe, and set aside for re-use
3.4.10 Put both luer caps back onto cartridge
3.4.11 REPEAT THIS PROCEDURE FOR ALL SAMPLING CARTRIDGES
3.4.12 Proceed to bacteria testing

Water Sampling – HPR Head

NOTE:  This procedure can only be performed when:
NO cavities are loaded into the HPR
NO non-sealed cavities are present in the FNAL cleanroom

3.5 Preparing supplies and pre-cleaning wand testing apparatus
3.5.1 Prepare supplies (cartridges, beaker, wand testing setup, syringe, broths)
3.5.1.1 Don all appropriate gowning for entering FNAL Class 10 Room
3.5.1.2 Bring all supplies into room and layout all supplies close to HPR on cart
3.5.1.3 Place 1 sampling cartridge next to each broth ampoule
[image: IMG00101]
3.5.1.4 HPC/SPC ampoule needs to be thawed out in cup of warm water prior to use due to it’s tendency to gel
3.5.2 Pre-cleaning the wand testing apparatus
3.5.2.1 Don safety glasses for this step
3.5.2.2 Clean gloves with Ethyl Alcohol


3.5.2.3 Hold both ends of the wand testing apparatus up and spray about 100ml of Ethyl Alcohol into the tube
[image: IMG00102]
3.5.2.4 Pinch the tube closed and, holding the apparatus by each end, move it back and forth in a teeter-totter motion, causing the alcohol to slosh from on end of the apparatus to the other
3.5.2.4.1 Be careful as the alcohol will spray out of each end during this procedure
3.5.2.5 Dump out any remaining alcohol
3.5.2.6 Shutoff water to HPR
3.5.2.7 Open HPR doors
3.5.2.8 Remove HPR wand sheath
3.5.2.9 Using the control wand, rotate the spray wand until the top spray port is facing to the right and the bottom spray port is facing left
3.5.2.10 Push the wand testing apparatus tubing all the way onto the top wand spray port
[image: IMG00090]
3.5.2.11 Place the special Pyrex 1000ml beaker at the bottom of the HPR to the right of the wand




3.5.2.12 Place the syringe end of the apparatus into the top of the Pyrex beaker
[image: IMG00104]
3.5.2.13 Close HPR doors
3.5.2.14 Turn on water (head pressure only)
3.5.2.14.1 Fill beaker with 1000ml of water
3.5.2.15 Turn off water
3.5.2.16 Open HPR doors and dump water from beaker into bottom of HPR
3.5.2.17 Close HPR doors and repeat fill and dump procedure

3.6 Collect water from HPR wand and prepare sampling cartridges
3.6.1 Clean gloves again with Ethyl Alcohol
3.6.2 Remove blue and yellow stopper from sampling cartridge and set aside for re-use
3.6.3 Attach sampling cartridge to top of Pyrex beaker as shown in picture being careful not to displace any of the clips on the bottom of the cartridge
[image: IMG00107]
3.6.4 Attach luer end of wand testing apparatus to the top/side luer of the sampling cartridge




3.6.4.1 Make sure the beaker/cartridge/apparatus are all sitting level and flat at the bottom of the HPR
[image: IMG00109]
3.6.5 Close the HPR doors
3.6.6 Turn on water (low pressure only)
3.6.6.1 Fill beaker with 1000ml of water
3.6.6.1.1 This is fairly slow and will take ~5 minutes
[image: IMG00111]
3.6.7 Turn off water
3.6.8 Open HPR doors and remove apparatus luer tip from cartridge
3.6.8.1 Be careful as the apparatus will still have some residual water pressure and will spurt water upon removal from cartridge
3.6.9 Remove cartridge from top of Pyrex beaker and place on cart
3.6.10 Keeping cartridge level, attach syringe to bottom outlet luer
3.6.11 Move plunger completely and quickly up and down 4 times, stopping at the bottom of the 4th stroke
3.6.11.1 This will pull all the excess water out of the cartridge
3.6.12 Pull syringe off, drain water from syringe into beaker on cart
3.6.13 Put both luer caps onto sampling cartridge
3.6.14 Dump water from Pyrex beaker into bottom of HPR
3.6.15 REPEAT THIS PROCEDURE FOR ALL SAMPLING CARTRIDGES
3.6.16 Remove wand testing apparatus tubing and place sheath over wand
3.6.17 Close HPR doors and turn water back on
3.6.18 Clean the apparatus with Ethyl, N2 dry it and Cleanroom bag it
3.6.19 Make a note of the TOC reading before leaving FNAL cleanroom

3.7	Proceed to Bacteria Testing

Bacteria Testing

3.8 Testing water with each broth type
3.8.1 Don appropriate gloves
3.8.2 Clean gloves thoroughly with Ethyl Alcohol
3.8.3 Put small amount of water into beaker
3.8.4 Clean gloves thoroughly with Ethyl Alcohol
3.8.5 Remove blue and yellow stoppers from sampling cartridge and set aside for re-use
3.8.6 Remove cap from broth sample
3.8.7 Turn sampling cartridge on it’s side so that the inlet luer is facing up
[image: IMG00060]
3.8.8 Empty entire content of broth ampoule into the sampling cartridge inlet luer and dispose of ampoule in regular trash
3.8.9 Turn sampling cartridge horizontal/level again and slightly swirl broth around to make sure entire membrane is coated
3.8.10 Attach syringe again to bottom outlet luer on cartridge (still keeping level)
3.8.10.1 Pull syringe plunger down 1 time, slowly
3.8.10.2 Empty content of syringe into beaker
3.8.11 Put both luer caps onto sampling cartridge
3.8.11.1 Yellow cap onto cartridge outlet luer (opaque white centered luer)
[image: IMG00065]



3.8.11.2 Blue cap onto cartridge inlet luer (clear offset luer)
[image: IMG00066]
3.8.12 REPEAT THIS PROCEDURE FOR ALL BROTH TYPES
3.8.13 All broth ampoules, wipes and syringe can go into regular trash
3.8.14 Dump broth remains into regular drain or sink
3.8.15 Clean out beaker with alcohol and water rinse
3.8.16 Dispose of gloves in regular trash
3.8.17 Place all cartridges into incubator with blue stopper, clear half of cartridge facing down
[image: IMG00062]
3.8.17.1 Incubator should be at 35° C (setting 3.75 typically)
3.8.18 Record date and time placed in incubator in ANL UPW Bacteria Testing Spreadsheet
3.8.18.1 Record the TOC reading noted earlier from the TOC meter in FNAL room into the ANL UPW Bacteria Testing Spreadsheet
3.8.19 Incubate for minimum 48 hours, maximum 72 hours before proceeding to water testing analysis
3.8.20 REPEAT ENTIRE PROCEDURE (Water Sampling and Bacteria Testing) FOR EACH SAMPLE PORT


3.8.20.1 Sample Port #1 – Back hallway behind ANL Class 10 Room
[image: IMG00045][image: IMG00042]
3.8.20.2 Sample Port #2 – HPR head in FNAL Class 10 Room (see special instructions for HPR head)
[image: IMG00093][image: IMG00090]

Bacteria Analysis

3.9 Water testing analysis
3.9.1 Perform water testing analysis between 48 and 72 hours after start of incubation
3.9.1.1 Ideally this should be done 2 days (48 hours) after incubation.  But if the weekend or holiday intervenes, the broth can be left incubating as long as 72 hours before testing
3.9.2 Turn off incubator
3.9.3 Don appropriate gloves
3.9.4 Remove one of the sampling cartridges from the incubator
3.9.5 Push in the clear clips on top of the cartridge to separate the lower white plastic half
[image: IMG00065][image: IMG00071][image: IMG00070]  
3.9.6 There is a white, gridded membrane on the top of the white plastic half.  Count the number of dots/discoloration and record in the ANL UPW Bacteria Testing Spreadsheet
3.9.7 Dispose of cartridge into regular trash
3.9.8 REPEAT THIS PROCEDURE FOR ALL SAMPLES

4.0	Emergency Shut-Down Procedure

None

5.0 	Lock-Out/Tag-Out Procedure

None

6.0	Special Precautions

None

7.0	Test Reports

[bookmark: _Toc289775307]None
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