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APPENDIX 1
STANDARD OPERATING PROCEDURE FOR NEAR-FIELD
TRANSECT MONITORING

1.1 Scope and Application

This Standard Operating Procedure (SOP) is applicable to the collection of real-time surface
water quality data and water column samples along transects located in the near-field

monitoring area.

1.2 Summary of Method

Surface water quality data (turbidity, conductivity, pH, temperature, and dissolved oxygen)
will be obtained at numerous locations along transects located in the vicinity of dredging
operations. Additionally, water samples for total suspended solid (TSS) and metals analyses
will be collected at mid-depth using a submersible pump at the maximum turbidity value
point along designated transects. TSS analysis will be performed in accordance with the
procedures specified in Appendix 29; analytical procedures for metals analyses are presented

in Appendices 32 through 35.

1.3 Health and Safety Warnings

Health and safety issues are addressed in the project Health and Safety Plan (HASP;
Parsons 2008).

1.4 Contamination and Interferences

Sources of interferences for surface water quality data collection include calibration drift and
instrument error. Potential sources of TSS contamination during sampling include the
presence of residual solids within sample collection equipment. Thorough rinsing of
sampling equipment with distilled water prior to use will minimize the potential for

contamination of samples during collection.

Potential sources of trace metals contamination during sampling include metallic or metal-
containing sampling equipment, containers, personal protective equipment (PPE; e.g., gloves

that contain zinc due to the presence of talc), reagent water, and improperly cleaned and

Anchor QFA, LLC May 2009
SOP for Near-Field Transect Monitoring 1



stored equipment. Additionally, atmospheric inputs such as dirt and dust from engine
exhaust, tobacco smoke, nearby roads, bridges, wires, and poles can result in sample
contamination. Before samples are collected for metals analysis, the sample collection vessels
and sample containers will be cleaned using detergent, mineral acids, and reagent water.
Reagent water is defined as water prepared by the laboratory in which the analytes of
interest and potentially interfering substances are not detected at the Method Detection
Limit (MDL) of the analytical method(s). After cleaning, sample containers will be filled
with weak acid solution, and individually double-bagged using resealable plastic bags.
Sample collection vessels will be placed in plastic bags to minimize contact with metal or

atmospheric deposition of particles containing metal.

1.5 Personnel Qualifications

All field personnel are required to take a 40-hour OSHA Hazardous Waste Operations
training course and annual refresher courses, and participate in a medical monitoring
program prior to engaging in any field collection activities as required in 29 CFR 1910.120.
Additionally, field personnel will be under the direct supervision of qualified professionals

who are experienced in performing the tasks required for sample collection.

1.6 Equipment and Supplies

Equipment needed includes:

e Sampling vessel

e Submersible pump equipped with a flow-through cell and a sample tap.

e Depth finder

e Sample containers (plastic for TSS)

e Pre-cleaned sample containers (plastic for metals; additional glass containers may be
required if analysis for mercury or hexavalent chromium is required)

e Laboratory supplied reagent water (free of metals)

e Plastic (polyethylene) resealable food storage bags

e Plastic (polyethylene) trash bags

e Dedicated, clean cooler with ice (metals samples)

e Disposable gloves (talc free)

e Distilled water

e Cooler with ice (TSS samples)
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e Laptop computer and printer

o Field database

e Surface water quality (SWQ) sonde
e GPS

1.7 Water Sample Collection

1.7.1 Sampling Locations

Real-time data will be collected from transects located in the vicinity of dredging operations.
The locations of these transects will be provided to the field crew once or twice daily by the
field sampling manager (as needed). Water sampling will be conducted at a point along each
near-field monitoring transect that exhibits the highest turbidity, If an area of increased
turbidity cannot be identified during the transect monitoring, the water sampling will be
conducted at a point that is the same approximate distance from shore as the dredging
operation being monitored on the cross-channel transects, and at a point on the transect that

is approximately parallel to the downstream end of the dredge on the in-channel transects.

1.7.2 Procedures

1. Synchronize the field database with the environmental Data Management System
(eDMS) and download transect IDs.

2. Use the GIS field application depicting the monitoring transects and realtime vessel
position and navigate the vessel to the furthest upstream transect. Approach one end
of the transect as close to shore as water depth permits.

3. Lower the submersible pump to mid-depth of the water column and activate to
provide a continuous flow of water. The water will be pumped through a
flow-through cell equipped with a calibrated SWQ sonde.

4. Activate the sonde, GPS, and data logger. Allow the water quality sonde to stabilize
and GPS coordinates to resolve.

5. Set the data logger to record SWQ data and GPS coordinates every 10 seconds.
Traveling at idle speed, move the sampling vessel along the transect, using the GIS
display as a guide. Raise or lower the submersible pump as appropriate to maintain
the intake at approximately mid-depth of the water column. When the end of the

transect is reached, stop data collection.
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6. Upload the SWQ data to the field application. Using the ArcPad application, display
the SWQ. Navigate the sampling vessel to the point with the highest turbidity value
displayed in the GIS application. Hold the vessel within approximately 10 ft. of this
position using the engine.

7. Verify sample collection requirements for the transect. Record information
associated with sample collection in the field database, and print labels for sample
containers for TSS (and metals if required) analysis, and prepare sample container(s).

8. Ensure that the submersible pump is at mid-depth, and record the turbidity in the
field database (key in one turbidity number from visual read-out; do not record other
water quality parameters).

9. Open the sample port on the discharge line, allow approximately one liter of water to
flush through the port prior to sample collection.

10. Put on new disposable gloves.

11. For TSS samples, fill the appropriate containers and place filled containers in a cooler
with ice. Repeat sampling procedure to fill containers needed for QA/QC samples, as
required. Metals samples will be collected in a manner generally consistent with the
“Clean Hands/Dirty Hands” technique described in Appendix 21, except that it will be
modified to allow the samples to be collected by one person while the second crew
member navigates the sampling vessel. The design of the sample collection system
(i.e., filling containers from a tap) will minimize the potential for sample
contamination. Therefore, metals samples will be collected as follows:

- Open the outer resealable plastic bag and remove and open the inner resealable
plastic bag containing sample container and remove the cap.

- Open the sample tap and fill the sample container.

- Once sufficient sample volume is collected, place a top on the container.

- Label the container, and then place it back into its resealable plastic bag. The
container and bag are then placed into a second resealable plastic bag.

- Seal the outer bag, and place the double-bagged sample bottle into a cooler
(dedicated for metals samples) for subsequent delivery to the field laboratory for
filtration.

- Repeat procedures above to fill containers needed for QA/QC samples, as required.
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12. Upon completion of operations monitoring, return to the Work Support Marina and
filter metals samples in accordance with the procedures specified in Appendix 21.

13. Using field application, generate an XML file for upload to the eDMS.

14. Upload field sample information (in XML format) to the eDMS.

15. Use the field database to generate field logs and chain of custody forms, and

coordinate with shore-based staff to submit samples to the appropriate laboratory.

1.8 Sample Handling and Preservation

Sample containers will be labeled in accordance with labeling requirements specified in
Section 10.1. Samples will be collected and placed in containers in accordance with the
procedures described above. Each container for metals analysis will be placed in two
resealable food storage bags (double-bagged: one inside the other), and placed in a clean
cooler dedicated to metals analysis for the Hudson River. The samples will be chilled with
ice to approximately 4°C. A temperature blank will be placed in each cooler for use by the
laboratory to measure the temperature of samples upon submittal. Filtrations will be
performed as soon as practical after collection at a field laboratory. Samples will be shipped
or transported to the laboratory at the end of each day and dissolved samples will be

preserved with nitric acid upon arrival at the laboratory. Chain of custody procedures will
be followed, as specified in Section 10.1 of this QAPP.

1.9 Data and Records Management

Data from water sample collection will be recorded in the field database provided by GE
using a laptop computer. Blank field log sheets can also be used to record information
manually in case difficulties with the data entry computer. Manually recorded data will be

transcribed into the field database at the end of each day.

1.10 Quality Control and Quality Assurance (QA/QC)

QA/QC procedures are defined in Section 10.2 of this QAPP, and include the collection of
field QA/QC samples. Field QA/QC samples to be collected for TSS samples will be blind
duplicate samples. Field QA/QC samples to be collected for metals samples are blind
duplicate samples and matrix spike samples. Field QA/QC samples will be collected at the

frequency specified in Section 10.2. Blind duplicate samples and matrix spike samples will be
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prepared by filling additional appropriately marked containers at pre-selected sampling
stations (both samples will not be collected at the same station). The station where these
samples are collected will be rotated randomly for each sampling event. Equipment blanks
will not be collected with the exception of filter blanks for dissolved metals which will be
collected once per 24-hour period of sample collection. Additional equipment blank samples
will not be required due to the configuration of the sample collection system. The
continuous flow of river water through the sampling system will minimize any potential for

contamination from the system.

1.11 References

Parsons, 2008. Phase 1 Remedial Action Health and Safety Plan, Hudson River PCBs
Superfund Site. Prepared for General Electric Company, Albany, NY. August 2008.
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APPENDIX 2
STANDARD OPERATING PROCEDURE FOR NEAR-FIELD
BUOY MONITORING

1.1 Scope and Application

This Standard Operating Procedure (SOP) is applicable to the collection of real-time surface

water quality data and water column samples from monitoring buoys in the near-field area.

1.2 Summary of Method

Surface water quality data (turbidity, conductivity, pH, temperature, and dissolved oxygen)
will be obtained from monitoring buoys located in the vicinity of dredging operations.
Additionally, water samples for total suspended solid (TSS) and metals analyses will be
collected using automated samplers mounted on the buoys at mid-depth in the water
column. TSS analysis will be performed in accordance with the procedures specified in
Appendix 29; analytical procedures for metals analyses are presented in Appendices 32
through 35.

1.3 Health and Safety Warnings

Health and safety issues are addressed in the project Health and Safety Plan (HASP;
Parsons 2008).

1.4 Contamination and Interferences

Sources of interferences for surface water quality data collection include calibration drift and
instrument error. Potential sources of TSS contamination during sampling include the

presence of residual solids within sample collection equipment. Replacing automatic sampler
intake tubing whenever significant visible residue is observed will minimize the potential for

contamination of samples during collection.

Potential sources of trace metals contamination during sampling include metallic or metal-
containing sampling equipment, containers, personal protective equipment (PPE; e.g., gloves
that contain zinc due to the presence of talc), reagent water, and improperly cleaned and

stored equipment. Additionally, atmospheric inputs such as dirt and dust from engine
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exhaust, tobacco smoke, nearby roads, bridges, wires, and poles can result in sample
contamination. Procedures followed during the BMP for the collection of metals samples
have successfully addressed these concerns; therefore the methods specified in this SOP are

generally consistent with the BMP methods.

1.5 Personnel Qualifications

All field personnel are required to take a 40-hour OSHA Hazardous Waste Operations
training course and annual refresher courses, and participate in a medical monitoring
program prior to engaging in any field collection activities as required in 29 CFR 1910.120.
Additionally, field personnel will be under the direct supervision of qualified professionals

who are experienced in performing the tasks required for sample collection.

1.6 Equipment and Supplies

Equipment needed includes:

1. Sampling vessel appropriately sized and equipped to deploy, maintain, and operate
monitoring buoys.

2. Monitoring buoy equipped with:
- ISCO 6712 portable sampler

- YSI 6920 multiparameter sonde

- Campbell Scientific CR850 datalogger

- Garmin GPS-18 receiver

- GE 50 watt solar panel and 96ah battery

- Sierra Wireless Airlink Raven Verizon compatible modem
- Rolyan Buoys 4 x 6 ft Pontoon Float

- Anchoring system and chain

Depth finder

4. Laboratory supplied reagent water (free of metals)

5. Sample containers (plastic for TSS)
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10.
11.
12.
13.
14.
15.

1.7

Pre-cleaned sample containers (plastic for metals; additional glass containers may be
required if analysis for mercury or hexavalent chromium is required)
Plastic (polyethylene) resealable food storage bags

Plastic (polyethylene) trash bags

Dedicated, clean cooler with ice (metals samples)

Disposable gloves (talc free)

Distilled water.

Cooler with ice (TSS samples)

Laptop computer and printer

Field database

GPS

Buoy deployment and relocation

Monitoring buoys will be deployed at predetermined approximate distances upstream and

downstream of dredging operations. Once deployed, data obtained during the transect

monitoring (Appendix 1) will be used to identify the center of any resuspended sediment

plume originating from the dredging operation(s) being monitored. The buoys will be

relocated up to two times per day (during the day work shift) to keep them located within

the plume.
1.7.1 Buoy Deployment
1. Obtain coordinates for buoy locations from the field sampling manager two times per
day (at morning coordination meeting and in the early afternoon).
2. Transport the buoys to the target locations with the sampling vessel.
3. Navigate the sampling vessel to within approximately 10 ft. of the target coordinates
and hold in position using spuds or anchors.
4. Cut a length of mooring chain approximately 8 ft. longer than the water depth;

attached one end to a 70 1b. cast iron anchor and the other end to an 18 in. diameter

orange float. Place the anchor approximately 15 ft. upstream of the target location.
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5. Place the buoy in the water and attach one end of a 10 ft. length of mooring chain to
the orange float and the other end to the upstream side of the buoy. The solar panel
should be facing downstream, oriented south. Allow the buoy to drift downstream
until the slack in the mooring chain is pulled out, and the buoy is held in position by
the anchor.

6. Place a 35 Ib. anchor approximately 10 ft. downstream of the buoy. Connect the
downstream orange float to the buoy with a piece of mooring chain.

7. Attach the sonde and sampler intake tubing to a 10 1b. downrigger. Attach a length of
chain to the downrigger, and lower the sonde and end of the sampler intake tubing to
the approximate mid-depth of the water column (minimum of 2 ft. off the bottom in
shallow water).

8. Activate the sonde, datalogger, gps, cellular signal booster, and cellular modem
system. The sonde will have been calibrated on shore prior to deployment. Confirm
that the buoy is collecting and transmitting data.

9. Remove the top of the ISCO sampler and confirm that the plastic containers in the
tray are clean.

10. Set the time delay on the ISCO sampler to begin Program A at the next time interval
that corresponds to 6:00, 12:00, 18:00, or 24:00.

11. Confirm that the sampler is programmed to run Program A continuously. The
sampler should dispense approximately 150 ml into three 1-L plastic containers once
every hour; after 6 hours, the first three containers will be complete and the sampler
will begin filling the next three containers automatically.

12. Confirm that the flashing warning beacon on the top of the buoy is operable.

1.7.2 Buoy Relocation

Buoys will be relocated (as necessary) each time the transect data (Appendix 1) are obtained
on transects where buoys are also deployed. The transect turbidity data will be reviewed
upon completion of running the transect. If the buoy is more than approximately 25 ft. from
the point where the highest turbidity was measured, it will be relocated to within
approximately 10 ft. of this point and redeployed as described in Section 1.7.1 above, with

the exception that the sampler will be allowed to continue to run (will not be reprogrammed
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to restart at the next 6 hour time interval) and data collection by the sonde will not be

interrupted.

1.8 Water Sample Collection

Water samples will be collected from all buoys for TSS analysis and from a subset of buoys
for metals analysis. The buoys that will collect samples for metals analysis will be
determined by the Field Sampling Manager and communicated to the field crew at the daily

morning coordination meeting.

1.8.1 Procedures

1. Synchronize the field database with the environmental Data Management System
(eDMS) and download buoy IDs.

2. Verify sample collection requirements for the buoy. Record information associated
with sample collection in the field database, and print labels for sample containers for
TSS (and metals if required) analysis, and prepare sample container(s). The length of
time the sampler has been deployed on one day (one, two, three, or four 6-hour
composite periods) will determine the number of TSS samples to be submitted, and
how the daily composite samples for metals analysis will be prepared. As metals
samples will be daily composites, mark the outside of the container in increments that
correspond to the number of 6-hour composite periods that will be included in the
daily composite. For a sample comprised of four 6-hour periods, mark the container
at the approximate %, %2, %, and full levels.

3. For metals samples, sampling will be conducted in general accordance with the
“Clean Hands/Dirty Hands” technique described in Appendix 21, as follows:

- Identify one person to be “Clean Hands” and one person to be “Dirty Hands”.

- “Dirty Hands” removes top of the ISCO sampler to expose the filled containers in
the sampler tray.

- “Dirty Hands” opens outer resealable plastic bag.

- “Clean Hands” removes and opens inner resealable plastic bag containing sample

container and prepares for collection.
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- “Dirty Hands” removes the first 6-hour composite ISCO container from the
sampler tray, swirls the container to resuspend any materials that have settled out,
and then fills the container held by “Clean Hands” up to the first increment
marked on the container. Repeat as necessary using subsequent 6-hour composite
ISCO containers until the sample container is full.

- Once sufficient sample volume is collected, “clean hands” places a top on the
container.

- “Clean hands” places the label on the container, and then places it back into its
resealable plastic bag. The container and bag are then placed into a second
resealable plastic bag held by “dirty hands”.

- “Dirty hands" seals the outer bag, and places the double-bagged sample bottle into
the cooler (dedicated for metals samples) for subsequent delivery to the field
laboratory for filtration.

4. For TSS samples, remove the first 6-hour composite ISCO container from the sampler
tray. Swirl this container to resuspend any settled solids, and then pour the entire
contents into a 1L plastic container for TSS analysis. Place filled containers in a cooler
with ice.

5. The third 6-hour composite ISCO container will be available for use to fill additional
sample containers for QA/QC samples (TSS or metals), as needed using the procedures
above.

6. Upon completion of operations monitoring, return to the Work Support Marina and
filter metals samples in accordance with the procedures specified in Appendix 21.

7. Using field application, generate an XML file for upload to the eDMS.

8. Upload field sample information (in XML format) to the eDMS.

9. Use the field database to generate field logs and chain of custody forms, and

coordinate with shore-based staff to submit samples to the appropriate laboratory.
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1.9 Sample Handling and Preservation

Sample containers will be labeled in accordance with labeling requirements specified in
Section 10.1. Samples will be collected and placed in containers in accordance with the
procedures described above. Each container for metals analysis will be placed in two
resealable food storage bags (double-bagged: one inside the other), and placed in a clean
cooler dedicated to metals analysis for the Hudson River. The samples will be chilled with
ice to approximately 4°C. A temperature blank will be placed in each cooler for use by the
laboratory to measure the temperature of samples upon submittal. Filtrations will be
performed as soon as practical after collection at a field laboratory. Samples will be shipped
or transported to the laboratory at the end of each day and dissolved samples will be
preserved with nitric acid upon arrival at the laboratory. Chain of custody procedures will
be followed, as specified in Section 10.1 of this QAPP.

1.10 Data and Records Management

Data from water sample collection will be recorded in the field database provided by GE
using a laptop computer. Blank field log sheets can also be used to record information
manually in case difficulties with data entry using the computer are encountered. Manually

recorded data will be transcribed into the field database at the end of each day.

1.11 Quality Control and Quality Assurance (QA/QC)

QA/QC procedures are defined in Section 10.2 of this QAPP, and include the collection of
field QA/QC samples. Field QA/QC samples to be collected for TSS samples will be blind
duplicate samples. Field QA/QC samples to be collected for metals samples are blind
duplicate samples, and matrix spike samples. Field QA/QC samples will be collected at the
frequency specified in Section 10.2. Blind duplicate samples and matrix spike samples will be
prepared by filling additional appropriately marked containers at pre-selected sampling
stations (both samples will not be collected at the same station). The station where these
samples are collected will be rotated randomly for each sampling event. Equipment blanks
will not be collected with the exception of filter blanks for dissolved metals which will be
collected once per 24-hour period of sample collection. Additional equipment blank samples
will not be required due to the configuration of the sample collection system. The use of the

ISCO sampler will minimize any potential for contamination from the system as the sample

Anchor QFA, LLC May 2009
SOP for Near-Field Buoy Monitoring 7



collection tubing is made of non-metallic materials and the tube will be rinsed with river

water before and after collection of each sample aliquot.

1.12 References

Parsons. 2008. Phase I Remedial Action Health and Safety Plan, Hudson River PCBs
Superfund Site. Prepared for General Electric Company, Albany, NY. August 2008.
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APPENDIX 3
STANDARD OPERATING PROCEDURE FOR FAR-FIELD
WATER SAMPLING

1.1 Procedures

1.1.1 Scope and Application

This Standard Operating Procedure (SOP) is applicable to the collection of water samples at

far-field monitoring stations.

1.2 Summary of Method

At automated far-field monitoring stations, samples will be collected using a programmable
automatic sampler. The sampler will withdraw samples from a stilling well that is supplied
with river water with pumps on a continuous basis. This sampler will be programmed to
collect aliquots at specified time intervals to provide composite samples over the required
time period, depending on the level of sampling (routine or contingency). At non-automated
far-field monitoring stations, samples will be collected using a multiple-aliquot depth
integrating sampler (MADIS), consistent with the sample collection method used in the
Baseline Monitoring Program (BMP; QEA and ESI 2004) with the exception of the Rogers

Island station, which will be a grab sample due to shallow water conditions.

Upon collection, samples will be submitted for polychlorinated biphenyls (PCBs), particulate
organic carbon/dissolved organic carbon (POC/DOC), and total suspended solid (TSS)
analysis; at a subset of locations, hardness, and total and dissolved metals will be added to the
analyte list. Laboratory analyses will be performed in accordance with the procedures
specified in Appendices 28, 29, and 31 through 36.

1.3 Health and Safety Warnings

Health and safety issues are addressed in the project Health and Safety Plan (HASP;
Parsons 2008).
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1.4 Contamination and Interferences

Potential sources of contamination and interferences during sampling at automated sampling
stations include the presence of residual analytes and/or accumulation of solids within the
sample collection system. The stilling well and automatic sampler tubing will be inspected
each time the automatic sampler is serviced. If a significant layer of solids is observed in the
stilling well, it will be cleaned by brushing the walls with a dedicated scrub brush, draining,
and rinsing with river water. If the automatic sampler tubing shows indications of solids

accumulation, discoloration, or wear, the tubing will be replaced.

Potential sources of contamination and interferences using the MADIS sampler include
cross-contamination between sampling locations due to inadequate decontamination of
sample collection vessels and nozzles. Decontamination procedures used during the BMP
have adequately addressed these concerns, and will continue to be followed during the

Remedial Action Monitoring Program (RAMP).

1.5 Personnel Qualifications

All field personnel are required to take a 40-hour OSHA Hazardous Waste Operations
training course and annual refresher courses, and participate in a medical monitoring
program prior to engaging in any field collection activities as required in 29 CFR 1910.120.
Additionally, field personnel will be under the direct supervision of qualified professionals

who are experienced in performing the tasks required for sample collection.

1.6 Equipment and Supplies

Equipment needed for collection of water samples at automated far-field monitoring stations

includes:

e Operational automated sampling station (in-river piping, pumps, stilling well, ISCO
automatic sampler[s], gravity feed automatic sampler), continuous water quality
measurement instrumentation

e Sample containers

e Disposable gloves (talc free)

e Laboratory supplied organic free water

e Cooler with ice
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e Resealable food storage bags
e Laptop computer and printer
o TField database

Equipment needed for water sample collection at non-automated far-field stations includes:

e Multiple aliquot depth-integrating sampler

e Boat and motor equipped w/anchors or spuds

o Safety equipment for boat as required to meet USCG regulations
e DPortable electric winch w/two-directional line speed and distance control
e Global Positioning System (GPS; WAAS enabled)

e Sample containers

e Disposable gloves (talc free)

e Laboratory supplied organic free water;

e Laptop computer and printer

o TField database

e Multi parameter water quality meter

e Cooler with ice

e Hardhats

o Reflective safety vests

e Resealable food storage bags

e Trash bags

1.7 Water Sample Collection

1.7.1 Sampling Locations
The following far-field stations will be automated:
e Thompson Island

e Schuylerville at Lock 5
o Waterford

The remaining far-field stations will be sampled manually:

e Bakers Falls
e Rogers Island

e Stillwater
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1.7.2

1.

Mohawk River
Lower Hudson at Albany
Lower Hudson at Poughkeepsie

Sampling Procedures at Automated Far-Field Stations:

Prior to sample collection, the Field Sampling Manager will determine the proper
time intervals for sample composite timing at the far-field stations and communicate
that information to the field crew. Sampling intervals will vary at each station.
When flow conditions are less than approximately 8,000 cfs at Fort Edward, samples
at all automated far-field stations will be 24-hour composites. If flow is above 8,000
cfs, or is predicted to increase to over 8,000 cfs, two 12-hour composites will be
collected at the Thompson Island station, as directed by the Field Sampling Manager.
If the Thompson Island station becomes inoperable, and flow at Fort Edward is above
5,000 cfs, or is predicted to increase to over 5,000 cfs, two 12-hour composites will be
collected at the Schuylerville station. Additionally, if PCB concentrations at
Thompson Island or Schuylerville are greater than or equal to 500 ng/L, samples will
be submitted in triplicate the following day. To provide sufficient sample volume to
meet these potential contingencies, the automated gravity feed sampling system will
be programmed to collect two 12-hour composites and three 24-hour composites at
Thompson Island and Schuylerville each day. The 12-hour composites or the
triplicate 24-hour composites will be submitted to the laboratory on an as needed
basis as determined by the Field Sampling Manager. Sample composite periods for all
other parameters will be 24 hours with the exception of metals. If metals
concentrations at a far-field station exceeds EPA criteria, the sample composite
periods will be reduced to four 6-hour composites per day (as directed by the Field
Sampling Manager). PCB composite periods at Waterford will always be 24 hours.
Upon arrival at a far-field station, confirm that the pumps are operating and are
discharging at approximately the same flow rate, and that the water quality sonde is
operating properly. If necessary, adjust the valves on the pump discharges to balance
the flow rates to within approximately 5% of each other. Pumps should operate at a

flow in the range of 4-5 gal/min.
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3. Check the sampler display to identify when the next sample aliquot is scheduled for
collection. Ensure that sufficient time exists (approximately 5 to 10 minutes) to
remove collected samples from the sampler and replace with new containers prior to
collection of the next sample aliquot. If necessary, wait until the next aliquot is
collected prior to servicing the sampler.

4. For PCB samples (gravity feed automated system):

- Confirm that the sampler has operated properly. The sampler should dispense

approximately 40 ml into three 1-L glass containers once every hour for 24 hours
and approximately 40 ml every 30 minutes into two 1-L glass containers (filled
sequentially, one every 12 hours). At the end of the 24-hour compositing period,
the first five containers will be filled and the sampler will begin filling the next set
of containers automatically.

- Put on new disposable gloves.

- Remove the containers that have been filled over the last 24 hour compositing
period (or 12 hours if directed by the Field Sampling Manager) from the
refrigerator and cap.

- Select which samples need to be submitted for laboratory analysis.

- Enter the required information in the field database.

- Use the field database to generate and print a label for the containers.

- Dry the outside of the containers with a paper towel, and label appropriately.

- Place the labeled containers in a cooler with ice for transport to the analytical
laboratory.

- Confirm that the sampling system is operating and the next 12-24 hour composite
containers are being filled.

- Replace the removed sample containers with new 1L glass containers (supplied by
the laboratory).

5. For TSS and POC/DOC samples:
- Remove the upper half of the ISCO sampler from the sampler base.
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- Check to make sure that sample containers have been filled to the desired level,
and that the next set of containers are being filled equally. If sample volumes are
not correct, check the sampler program and sampler pump tubing. Replace the
sampler pump tubing if signs of wear are observed.

- For TSS samples, remove the first 24-hour composite ISCO container from the
sampler tray. Swirl this container to resupend any settled solids, and then pour
the entire contents into a 1L plastic container for TSS analysis. Place filled
containers in a cooler with ice.

- Repeat for POC/DOC, metals, and QA/QC samples (as required)

6. Rinse the ISCO containers with distilled water and return to sampler tray for reuse.

7. Enter the required information in the field database.

8. Use the field database to generate and print a label and field log for the containers.

9. Dry the outside of the containers with a paper towel, and label appropriately.

10. Place the labeled container in a cooler with ice for transport to the field or analytical
laboratory.

11. Upon completion of sample retrieval, return to the Work Support Marina and filter
metals samples in accordance with the procedures specified in Appendix 21.

12. Using field application, generate an XML file for upload to the environmental Data
Management System (eDMS).

13. Upload field sample information (in XML format) to the eDMS.

14. Use the field database to generate field logs and chain of custody forms, and
coordinate with shore-based staff to submit samples to the appropriate laboratory.

1.7.3 Sampling Procedures at Non-Automated Far-Field Stations
(Bakers Falls)

1. Locate the desired sampling station (approximate center channel).

2. Obtain measurements for temperature, dissolved oxygen (DO), pH, conductivity and
turbidity using a YSI 6920 (or equivalent) probe as described in the SOP for probe
measurements included as Appendix 22 of this QAPP.

3. Maneuver a portable electric winch into position above the sampling location.
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4. Put on a new pair of disposable gloves.

5. Place a set of 12, pre-cleaned sample collection vessels in the MADIS sampler. The
sample collection vessels will consist of a 500-ml glass container equipped with a
Teflon lined cap. The cap will contain a %-in. ID Teflon inlet nozzle for water and a
1/32-in. ID Teflon/stainless steel outlet nozzle for air to escape as the vessel fills. A
clean set of sample collection vessels will be used at each station. The glass collection
vessels will be cleaned by the laboratory between sampling events. The caps and
nozzles will be dedicated to each site. After each use the caps and nozzles will be
rinsed with DI water in the field and placed in a plastic container labeled with the
station name.

6. Tighten the caps on the sample collection vessels.

7. Determine the amount of sample that will be required from each station to fill all
sample containers, including any duplicate or split samples. The volume of sample
will be adjusted so that, to the extent possible, all of the sample collected will be put
into containers (collection of excess sample will be avoided).

8. Prior to actual sample collection, the sampler must be calibrated to water depth and
river flow conditions in a manner that will produce the desired sample volume
following Steps 9 through 11, below.

9. Lower the sampler using an electric winch equipped with line speed and distance
control through the water column to within two feet of the river bottom.

10. Once the sampler is deployed to within two feet of the river bottom, retrieve the
sampler using the same approximate line speed used to deploy the sampler. Repeat as
necessary to achieve target sample volume.

11. When the sampler is retrieved, remove the sample collection vessels and inspect to
confirm that the vessel is filled to the desired level. If the target sample volume is not
collected, the winch line speed will either be increased (to reduce sample volume) or
decreased (to increase sample volume). Discard the sample and adjust sampling

procedures accordingly. Repeat as necessary to obtain an appropriate sample volume.
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12. Once the sampler is calibrated so that an acceptable sample volume is collected, the
sample containers will be filled. Each time the sampler is retrieved, the contents of
the sample collection vessels will be poured into the sample containers, including
duplicate or split samples. Depending on the analytical program being followed for a
sampling event, the contents of one or more of the sample collection vessels may not
be needed. When this occurs, the unused sample will be poured out prior to
deploying the sampler again.

13. Place one of the sample collection vessels used at each station in a re-sealable plastic
bag, and label with date, time, and station. At Bakers Falls, multiple sample collection
vessels will be used to form the large-volume (8-L) composite for PCB analysis
required for this site. At this location, eight of the sample collection vessels used to
obtain aliquots for the 8-L composite will be placed in a resealable plastic bag and
labeled. These containers will be submitted to the laboratory for a hexane rinse,
which will be combined with the composite sample submitted for PCB analysis.

14. The remaining sample collection vessels will be placed in a storage rack and delivered
to the laboratory for cleaning. Enough sample collection vessels will be available to
allow sampling at all stations during a single sampling event. Two full sets of vessels
will be maintained to allow the laboratory sufficient time to clean the vessels.
Decontamination using organic solvents (acetone, hexane) will only be performed
under controlled conditions in the laboratory due to waste management issues in the
field and concerns related to residual solvent biasing organic carbon analyses.

15. Rinse the sample collection vessel caps and nozzles thoroughly with DI water in the

field and place in a plastic container labeled with the station name.

(Rogers Island, Stillwater, Albany and Poughkeepsie)

1. 1. Navigate the sampling boat to the coordinates of the sampling station or sub-station
using GPS (WAAS enabled) and anchor the boat in a manner that will hold the boat
within approximately 10 ft. of the target coordinates. Field conditions may be such
that anchoring is not practical (rocky bottom, high flow velocity, etc.). At these
locations, the boat engine will be used to hold the boat in position as close as possible

to the sampling location.
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2. Ifanchors are used, allow a minimum of 5 minutes to elapse before starting sampling
to allow any suspended sediment to settle or pass downstream.
Collect field data as specified for Bakers Falls (Step 2), above.

4. Set up a winch with line speed control on the sampling boat.

5. Calibrate the sampler and collect samples in the same manner specified in Steps 4
through 15, above. At Rogers Island, there is not sufficient water depth to deploy the
depth integrating sampler; therefore, a grab sample will be collected.

6. Using field application, generate an XML file for upload to the eDMS.

7. Upload field sample information (in XML format) to the eDMS.

8. Use the field database to generate field logs and chain of custody forms, and

coordinate with shore-based staff to submit samples to the appropriate laboratory.

1.8 Sample Handling and Preservation

Sample containers will be labeled in accordance with labeling requirements specified in
Section 10.1 of this QAPP. Samples will be collected and placed in containers in accordance
with the procedures described above. Each container will be placed in a re-sealable food
storage bag and placed in a cooler. The samples will be chilled with ice to approximately
4°C. A temperature blank will be placed in each cooler for use by the laboratory to measure
the temperature of samples upon submittal. Samples will be transported to the laboratory as
soon as practical. Chain of custody procedures will be followed, as specified in Section 10.1
of this QAPP.

1.9 Data and Records Management

All data from water sample collection will be recorded in the field database provided by GE
using a laptop computer. Upon completion of sampling at one location, all data from the
location will be entered into the database. Blank field log sheets can also be used to record
information manually in case difficulties with data entry using the computer are
encountered. Manually recorded data will be transcribed into the field database at the end of

each day.
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1.10 Quality Control and Quality Assurance (QA/QC)

QA/QC procedures are defined in Section 10.2 of this QAPP, and include the collection of
field QA/QC samples. Field QA/QC samples to be collected are blind duplicate samples,
equipment blank samples, and matrix spike samples. One set of field QA/QC samples will be
collected at the rates defined in Section 10.2.1. Blind duplicate samples and matrix spike
samples will be prepared by filling additional appropriately marked containers at pre-
selected sampling stations (both samples will not be collected at the same station). The
station where these samples are collected will be rotated randomly for each set of QA/QC
samples collected. After collection, QA/QC samples will be handled in a manner that is
consistent with all other environmental samples. Equipment blank samples will be prepared

as follows:

1.10.1 Automated Far-Field Stations

Equipment blanks will not be collected with the exception of filter blanks for dissolved
metals which will be collected once per 24-hour period of sample collection. Additional
equipment blank samples will not be required due to the configuration of the sample
collection system. The use of the ISCO sampler will minimize any potential for
contamination from the system as the sample collection tubing is made of non-metallic
materials and the tube will be rinsed with river water before and after collection of each

sample aliquot.

1.10.2 Non-Automated Far-Field Stations

1. Put on new disposable gloves.

2. Place a set of clean sample collection vessels in the depth integrating sampler.

3. Slowly pour laboratory supplied organic free water into the collection vessels and fill
enough of the sample collection vessels to provide sufficient sample volume to fill the
sample containers.

4. When nearly full, remove the sample collection vessels and distribute to
appropriately labeled sample containers.

5. After collection, handle equipment blank samples in a manner that is consistent with

all other environmental samples.
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6. After preparation of equipment blank samples, the sample collection vessels may be

reused to collect river water samples without cleaning.

1.11 References

QEA and ESI. 2004. Quality Assurance Project Plan for the Hudson River PCB:s Site.
Baseline Monitoring Program. May 28, 2004.

Parsons. 2008. Phase 1 Remedial Action Health and Safety Plan, Hudson River PCBs
Superfund Site. Prepared for General Electric Company, Albany, NY. August 2008.
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APPENDIX 4
STANDARD OPERATING PROCEDURES FOR FISH SAMPLE
COLLECTION AND PROCESSING

1.1 Scope and Application

The purpose of this document is to provide a procedure for sampling largemouth or
smallmouth bass (Micropterus salmoides and M. dolomiueu), striped bass (Morone saxatilis),
brown or yellow bullhead (Ameiurus nebulosus, A. natlis), channel or white catfish
(Ictalurus punctatus, A. catus), yellow or white perch (Perca flavescens and Morone
americana) pumpkinseed (Lepomis gibbosus), and spottail shiner (/Notropis hudsonius), or
other substitute resident species from the Upper and Lower Hudson River. This SOP will

detail the sample collection, preparation for contaminant analysis, and age estimation.

1.2 Summary of Method

Black bass (largemouth or smallmouth), bullhead (yellow or brown), yellow perch, yearling
pumpkinseed, and spottail shiner or other forage fish will be sampled from four locations in
the Upper Hudson River; Above the Feeder Dam, Thompson Island Pool,

Ft. Miller/Northumberland Pools, and the Stillwater Pool. Black bass (largemouth or
smallmouth), ictalurids (bullhead [brown and/or yellow] and catfish [white and/or channel]),
perch (yellow or white), striped bass, yearling pumpkinseed, and spottail shiner or other
forage fish will be sampled from Albany/Troy in the Lower Hudson River. Black bass
(largemouth or smallmouth), ictalurids (bullhead [brown and/or yellow] and catfish [white
and/or channel]), and striped bass will be sampled from Catskill in the Lower Hudson River.
Striped bass will be sampled from the Tappan Zee area in the Lower Hudson River. The
collection methods may include electrofishing, netting, and angling. Sampling at Catskill
and Tappan Zee will be conducted biennially, starting the spring following Phase 1 dredging;
sampling at the Upper Hudson River and Albany/Troy will be conducted annually.
Conditions such as water depth and target species will determine the appropriate sampling

method.
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Definitions:

13

Health and safety issues are addressed in the project Health and Safety Plan (HASP;

Beach seine — net used in shallow water to capture fish.
Caudal fin — “tail” of the fish.

Cranium — skull of the fish.

Dorsal fin — located at the top (dorsal side) of the fish.

Gill net — Passive sampling device designed to capture fish as they swim through the

water column.

Netting — Method for capturing fish that includes the use of a gill net or seine.

Otolith — small ear bone in fish used for age estimation.

Pectoral fin — first fin from the head that correspond to the arms of a land animal.

Health and Safety Warnings

Parsons 2006).

1.4 Contamination and Interferences

Potential interferences include inclement weather or equipment failure. In these instances

sampling will be rescheduled so as to not compromise the integrity of the fish samples.

1.5

All sampling personnel are required to complete the 40-Hour HAZWOPER 29 CFR

Personnel Qualifications

1910.120(e) and the 8-hour refresher courses before commencing sample collection or

equipment decontamination.

1.6

Equipment needed for fish sample collection includes:

Equipment and Supplies

Beach seine

Buoys

Anchors

Line

Collection buckets
Gill net

Anchor QFA, LLC
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e Global positioning system (GPS)

e Sampling boat

e Aluminum electrofishing boat with fenders
e DC Generator

e Variable voltage pulsator

e Dip nets

e Electrodes

e Conductivity meter

e Volt meter

e Rubber gloves and boots

e Personal flotation devices (PFDs)

e Thermometer

e Secchi disk/turbidimeter

e Measuring board

e Scale

e Watch

e Scale envelope

e Otolith vial

e Fish collection record

e Chain of Custody form

e Analysis request form

e Cooler(s)

o Ice

¢ Aluminum Foil

e Resealable bags

e First aid kit

e DPolarized sunglasses (for daytime sampling)
o Coast Guard safety equipment (e.g., flares, distress flag)

o Fire extinguisher

2 FISH SAMPLE COLLECTION

Collect fish with standard methods of electrofishing, netting, or angling. Fish retained for
analysis must be within the size ranges specified in the QAPP.

Anchor QFA, LLC May 2009
SOP for Fish Sample Collection and Processing 3



2.1

Electrofishing

Electrofishing uses electrical currents to immobilize fish for capture. Electrofishing is the

preferred method for fish collection. Electrofishing will not occur where populations of

endangered species are present unless approved by NYSDEC. All electrofishing personnel

will be sufficiently trained and attend daily Health and Safety meetings reviewing

procedures prior to starting work. The following outlines the procedures for electrofishing:

1.

2.2
2.2.1

Personnel performing the electrofishing should wear appropriate health and safety
gear (rubber soled boots, rubber gloves, PFD).

Starting upstream and working downstream (depending on flow conditions), position
the electrofishing boat in the water.

Optional use of a “fish finder” may increase efficiency and aid in targeting locations
for sampling.

Measure the water conductivity and temperature to determine the appropriate
operating voltage and amperage.

Adjust the output voltage and amperage dials until the desired output setting is
obtained without harming fish. Use pulsed output to reduce stress on fish.

Maintain the output for a predetermined amount of time or until desired area is
sampled.

Collect the fish with dip nets and place in bucket of water or live well for processing;
unselected fish will be released.

Release all unselected fish following processing.

Process fish retained for analysis according to the procedures described below.

Netting

Seining

For near shore shallow study areas, a beach seine may be used for the resident forage fish.

The beach seine is typically used in shallow water where the net wall can extend from the

surface of the water to the bottom. It is useful in the capture of near-shore species or for

species that use the near-shore area seasonally or daily. In addition, the substrate needs to be

relatively smooth so that the lead line of the seine drags along the bottom of the river

preventing fish escapement. The fish are herded into the net as it is swept through the
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water. Seining will be conducted by a minimum of two people. The following outlines the

procedures for seine netting:

1. Two people start together at the downstream edge of the sample location (wading or
in boats).

2. One person begins extending the seine perpendicular to the shoreline until the net is
straightened out or the water becomes too deep.

3. Both people begin walking parallel to the shoreline for a set distance before the deep
end person begins to swing the end of the net back towards the shoreline.

4. Both ends of the net are brought together and the net hauled onto the shoreline with
the captured fish.

5. Fish are removed from the net and placed into buckets for identification.

2.2.2 Gill netting

For the collection of resident sport fish, gill nets should be used when there is 100 ft. of
continuous depths of greater than 3 ft. Fish are captured when they swim into the gill net
and become entangled in the mesh of the net. A gill net consists of a net vertically
suspended between a float line on top and a weighted lead line at the bottom. The mesh size
of the net can consist of different sized panels or one single size for the entire length of net.
To keep the net in a vertical orientation, anchors are attached to either end of the lead line
and buoys are attached to either end of the float line. The lengths of the anchor and buoy
lines are adjusted so that the net is suspended at the target water depth. The following

describe the procedure for sampling with gill nets:

Setting the gill net:

1. Stack the gill net in a large storage bucket by placing the end with the larger mesh
size in the tub first (if the net has variable mesh sizes), and coiling the rest of the net
into the tub. This procedure facilitates setting the net.

2. Beginning close to shore, or in water approximately 2-m deep, remove the outer end
of the net from the storage bucket; attach an anchor and buoy to the lead line and
float line, respectively; and drop the anchor (attached to the lead line) and buoy
(attached to the float line) over the bow of the boat. Adjust the buoy line so that the

buoy is floating and the line is relatively taut.
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10.

Begin slowly backing the boat away from the shore.

Carefully, play out the remainder of the net as the boat is moving backwards, shaking
out any tangles.

Once the inner end of the net is reached, stop the boat and pull on the net until it is
taut.

Attach the anchor and buoy to the lead line and float line, respectively.

Drop the anchor (attached to the lead line) overboard.

Pull on the float line to make sure the net is taut.

Drop the buoy that is attached to the float line into the water. Adjust the buoy line so
that the buoy is floating and the line is relatively taut.

Allow the gill net to soak for the prescribed sampling period (e.g., 4 to 8 hours; use

the shortest time necessary to minimize mortality and stress on fish).

Retrieving the gill net:

2.2.3

Arrive at the end of the net in deeper water and retrieve the buoy and anchor.

Begin pulling the net on board the boat and stacking it in coils in the storage bucket.
Remove fish from the net as it is brought aboard the boat and place in holding bucket.
In inclement weather (e.g., storm approaching, high winds), retrieve entire gill net

into boat without removing fish and remove fish in a protected area.

Angling

Angling uses rod and reel to passively capture fish. This method is not highly efficient and

will only be used if all other methods prove to be unsuccessful. It is not anticipated that this

method will be necessary, but the procedures below will be followed if this method is used:

1. Personnel performing the angling should wear appropriate health and safety gear
(PFD, waders).
2. Fish will be sampled by attaching an appropriate lure to the line to catch the fish.
3. Fish caught by hook and line will be identified and assessed for the need to retain for
tissue analysis. All unnecessary fish will be immediately returned to the water.
4. Process fish retained for analysis according to the procedures described below.
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3 DATA COLLECTION

Record the following data on the fish data entry form (Figure 3-2) immediately after

collection:

e The name of person(s) collecting the samples

e GPS coordinates of the sampling location

e Collection date, time, and duration

e Weather conditions — temperature, wind, precipitation

e Tidal stage (for lower Hudson River stations)

e Observations on river conditions (e.g., temperature, turbidity)

e Species identification (genus and species)

e Sample total length (nearest mm) and weight (nearest g for black bass, ictalurids,
perch, yearling pumpkinseed, and forage fish; nearest 10 g for striped bass)

e Sample tag number

e Otolith ID number

Scales or spines and otoliths will be collected from each fish should the analysis of fish age be
conducted. For bass, perch, and pumpkinseed remove at least 10 scales from appropriate area
of body (Figure 1) and place in a scale envelope for storage. For bullhead, remove one of the
pectoral spines and place in a scale envelope for storage. For otoliths, remove at least one
otolith from the head, being sure not to compromise the fillet sample, and place in a labeled
vial. Record the date, time, fish ID number, fish total length, weight, and location sampled
on the envelope or the otolith ID on the vial. For fish for which whole body analysis will
be conducted (i.e. fall yearling pumpkinseeds), only scales will be collected. Upon agreement

between EPA and GE, the aging structure collected for all fish may be modified.

Place the individual fish (bass, perch, bullhead, and pumpkinseed) or the group of fish
(forage fish; single species per composite; group by size to extent possible) on a clean piece of
aluminum foil. Wrap the foil and attach an identification label that includes the fish tag
number, date, and location sampled. Place the wrapped fish in a resealable plastic bag (have

various sizes available) and place on wet ice in a cooler.
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3.1 Sample Handling and Preservation

Sample containers will be labeled in accordance with labeling requirements specified in
Section 10.1 of this QAPP. Samples will be collected and placed in containers in accordance
with the procedures described in Section 1.1.7, above. Each container will be placed in a re-
sealable food storage bag and placed in a cooler. The samples will be chilled with ice to
approximately 4°C. A temperature blank will be placed in each cooler for use by the
laboratory to measure the temperature of samples upon submittal. Samples will be
transported to the laboratory as soon as practical. If samples are held longer than 24 hours
from collection, they will be frozen prior to shipment. Chain of custody procedures will be
followed for tissue samples and age estimation samples (scales or spines and otoliths), as
specified in Section 10.1 of this QAPP.

Store fish at a temperature below 4°C and ship immediately to the analytical laboratory,
along with the Fish Collection Records, Chain of Custody, and Analysis Request documents.
Scales or spines and otoliths can be stored at ambient temperature until processing, along

with the Chain of Custody.

3.2 Data and Records Management

Data from fish sample collection will be recorded in the field database provided by GE using
a laptop computer. Upon completion of sampling at one location, data from the location will
be entered into the database and the field log for that location printed and the hard copy
stored in the field notebook. This will limit the risk of losing sample information due to
computer failure. Blank field log sheets also can be used to record information manually in
case difficulties with data entry using the computer are encountered. Manually recorded

data will be transcribed into the field database at the end of each day.

4 FISH AGE ESTIMATION

Fish age can be estimated based on scales or spines and otoliths. Preparation varies based on

the hard structure used as described below.
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4.1 Scales and Spines

For scale samples, several scales will be removed from the envelope and placed between two
microscope slides or pressed into acetate. When not in use, the acetate slides will be stored
in the scale envelope. If necessary, larger scales will be briefly soaked in a 5% acetic acid

solution to facilitate softening and clearing of the scale.

Pectoral spines will be sectioned just above the basal recess using either a Dremel cutting
wheel or jewellers saw and generally should be less than 0.5-mm thick to see the annuli.
Spine sections will be soaked in a 5% acetic acid solution for at least 24 h and placed between

two microscope slides.

Scales will be magnified and viewed with a microfiche projector. Spine sections will be
observed under either a compound or dissecting microscope. For scale samples, it will be
assumed that annulus formation was either complete or was forming in June based on
observations made by Maraldo & MacCrimmon (1979) for largemouth bass in Canada. Thus,
the outer margin will be considered to be the final annulus (no “+” designation will be
given). Scales and spines will be aged independently by two readers; if agreement of age
assignment does not occur, then the two readers will re-examine the structure together and
reach concurrence. If an age cannot be agreed upon, a third interpreter will assist in making

the final age interpretation. The estimated age will be recorded in the fish database.

Otoliths for black bass, yellow perch, and pumpkinseed sunfish will be processed and aged
following the procedures of Hoyer et al. (1985), Maceina & Betsill (1987) and Maceina
(1988). For black bass, yellow perch, and pumpkinseed sunfish whole otoliths will be soaked
in a 1:1 solution of ethanol and glycerine for about 4 weeks. Otoliths will be examined
independently by two readers in whole view for fish displaying up to six or seven annuli. In
older fish, or where annuli are not clearly visible, otoliths will be sectioned and annuli will
be counted by two readers. Bullhead otoliths will be sectioned, processed, and viewed
independently by two readers following the procedures of Buckmeier et al. (2002). If
disagreement in enumeration of age occurs, two readers will re-examine the structure
together and reach concurrence, without the assistance of a third reader. The outer edge will
be considered an annulus as annulus formation would be completed shortly if fish were not

collected.
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APPENDIX 5
STANDARD OPERATING PROCEDURES FOR SEDIMENT RESIDUALS SAMPLE
COLLECTION AND PROCESSING

1.1 Scope and Application

This Standard Operating Procedure (SOP) is applicable to the collection and processing of
sediment samples for PCB analysis for the Hudson River Remedial Action Monitoring
Program (RAMP).

This SOP describes the collection of sediment samples to assess Tri+ polychlorinated
biphenyl (PCB) levels in:

e Residuals immediately following dredging (post-dredging residuals sampling)
e Residuals immediately following re-dredging (post-re-dredging residuals sampling)
o Backfill (backfill sampling); and to assess

e Tri+ PCB inventory in sediment remaining after dredging (post-dredging inventory)

Residuals sampling will be performed in each certification unit (CU), as described in Sections
4.4 and 4.5 of this QAPP, following the completion of dredging activities. The Tri+ PCB
concentrations of the residual samples will be evaluated against the Residual Performance
Standard action levels. For shoreline areas in which the dredging cut lines are shallower
than the depth of contamination (DoC) because of slope stability requirements, Total PCB

concentrations will be evaluated against the additional action level presented in the CDE.

1.2 Summary of Method

Sampling in a CU will be completed within 7 days of completion of each dredging attempt in
that CU. Sample collection and processing procedures will generally follow the Sediment
Sampling and Analysis Program (SSAP) protocols, with modifications to incorporate
requirements of the RAMP. These sampling procedures will apply both to residual sediment
and backfill sampling (after it has been placed). Sampling locations will be determined using
Graphical Information Systems (GIS) software; coordinates for target sampling locations will

be provided to field personnel in a field database. The sampling vessels will navigate to the
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target sampling locations using a real-time kinematic differential global positioning system
(RTK DGPS) capable of sub-meter accuracy. The shore-based control points established to
perform the Sediment Sampling and Analysis Program (SSAP; QEA 2002) will be utilized to
operate and perform quality control checks on this system. Samples will be collected using
either vibracoring, or manual coring techniques. Cores in CUs will be advanced to a depth of
4 ft. The cores will be processed and samples obtained from the 0 to 6 in. interval for
analysis. For cores collected from CUs, the remainder of the core will be archived according
to similar procedures used during the SSAP. It may be necessary to resample some nodes for
deeper samples, if the DoC has not been identified and the DoC cannot be estimated through

extrapolation.

1.3  Health and Safety Warnings

Health and safety issues are addressed in the project Health and Safety Plan (RA HASP;
Parsons 2008).

1.4 Interferences

e (Cross contamination

e Inclement weather conditions

1.5 Personnel Qualifications

All field personnel are required to take a 40-hour OSHA Hazardous Waste Operations
training course and annual refresher courses, and participate in a medical monitoring
program prior to engaging in any field collection activities as required in 29 CFR 1910.120.
Additionally, field personnel will be under the direct supervision of qualified professionals

who are experienced in performing the tasks required for sample collection.

1.6 Equipment and Supplies

Equipment needed for collection of sediment samples includes:

Sampling vessel equipped with spuds

RTK DGPS capable of sub-meter accuracy

Calibrated steel rod for probing

3 inches (o0.d.) transparent polycarbonate tubes
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e Vibracoring device

e Tubing cutters

e Hand coring apparatus

e Measuring stick w/foot

e Core caps

e Duct tape

e Core tube rack

o Ice

e Tarp/insulating blankets

e Ponar dredge

¢ Aluminum pans with lids

e Coolers, packing material and ice
e Laboratory grade detergent

e Acetone

e Hexane

e Distilled water

e Media for preparing equipment blanks

e Health and safety equipment (safety glasses, steel-toed boots, PFDs, gloves, etc.)

Equipment needed for processing of sediment samples for PCB analysis includes:

e Core tube clamping system
e Measuring stick w/foot

e Electric drill and bits

e Tubing cutters

e Vibratory saw

e Core draining tank

e Computer, printer, labels

e Disposable aluminum pans
e Stainless steel spoons

e Stainless steel broad knife
e Core caps

e Duct tape

e Resealable plastic bags

e Coolers, packing material and ice

e Laboratory grade detergent
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e Acetone
e Hexane
e Distilled water

e Health and safety equipment (safety glasses, boots, gloves, aprons, etc.)

1.7 Sample Collection and Processing

Sample Collection

1. All data from sediment core collection will be recorded in the Sediment Residuals
Sampling field database (provided by GE) using a laptop computer on the sampling
vessel. Upon completion of sampling at one location, all data from the core will be
entered into the database and the field log for that location, printed, and the hard
copy stored in the field notebook. This will limit the risk of losing core information
due to computer failure. Blank field log sheets that can be used to record information
manually also will be provided in case of loss of computer power.

2. Using the on-board GPS system, maneuver the sampling vessel to within 10 ft of the
pre-programmed target coordinates for each sample location. The target coordinates
will be in northing and easting format, using the North American Datum of 1983
(NAD 83). Secure the vessel in place using spuds and/or anchors.

3. Use a sharpened %2 in. diameter steel rod marked in 6 in. intervals (or equivalent) to
probe the sediment surface 3 to 5 ft. away from the target location to determine the
sediment thickness and type. Advance the probe into the river bed, noting the depth
of penetration and type of resistance met by the probe. Move the probe laterally
several feet (while maintaining the 3 ft. minimum distance from the target sampling
location) and repeat the procedure. The sediment will be probed a minimum of three
times at each location, with the deepest penetration recorded in the field database.
Each probing attempt will be a minimum of one foot away from any previous
attempts. Record the approximate average sediment thickness and estimated
sediment type (e.g., rock, fine-grained, coarse-grained) in the field database. If
probing results are inconsistent between the 3 attempts, record the inconsistency in
the manual description of the field database. Record the estimated sediment type as

the most representative one of the 3 attempts.
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4. If the estimated sediment thickness at the probing area is greater than 6 inches record
probing information in the field log and attempt to collect a core using either manual
coring techniques or a Rossfelder P3 vibracorer. The decision on which type of
coring technique to follow will be made depending on the type of substrate that is
encountered. If manual coring techniques are not successful in penetrating 4 ft. or
more, core collection will be attempted using the vibracorer.

5. If the estimated sediment thickness at the probing area is less than 6 in. or if bedrock
is present, additional probing of the sediment surface will be conducted within 20 ft
of the target location for deeper sediments. If deeper sediments are found, relocate the
boat to the new coordinates and attempt to collect a core. If sediment depth appears
to be systematically less than 6 in., make a minimum of 3 attempts to collect a core. If
a minimum recovery of 6 in. is not achieved, make up to 3 attempts to collect a
sample with a ponar dredge.

6. Selecta 3 in. (0.d.) core tube of appropriate length based on the probing information.
(maximum length of 4 ft.). Use Lexan tubing for collecting manual cores, aluminum
tubing for collecting vibracores.

7. Mount a clean coring tube onto the coring device.

8. Lower the coring apparatus (with the core tube attached) vertically through the water
column, tube end first, until the river bottom is reached.

9. For vibracoring, activate the vibracorer at the sediment water interface. Continue to
operate the vibracore (or apply force if using manual core collection technique) until
the required penetration is achieved or refusal is met.

10. Measure and record the depth of core tube penetration into the sediment in the field
database.

11. Pull the coring apparatus upward out of the river bottom (using a winch as needed),
and raise it to the surface, while maintaining the core in a vertical position.

12. If it appears that the vibracorer head has come into contact with the surface
sediments, discard the core and inspect the check valve and clean as necessary to
remove any sediment. Reattempt the core in a manner that will prevent the
vibracorer head from coming in contact with the sediment.

13. Before the bottom of the tube breaks the water surface, place a cap over the bottom to
prevent the loss of material from the corer. Secure the cap in place with duct tape

when brought onboard the vessel.
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14. Estimate the recovered length of the sediment core and note it in the electronic field
database. The length of the cores will be determined by inserting an aluminum
measuring stick with a 2 in. by 2 in. aluminum foot attached to the lower end into the
core tube. Measure the distance from the top of the core tube to the top of the
sediment. Subtract this distance from the total length of the core tube to determine
the length of the recovered core. The measuring tool will be decontaminated prior to
reuse. A full day’s supply will be provided to the coring crews each day. Place a line
on the core tube using a permanent marker to indicate the length of field recovery
and write the recovery in inches on the tube adjacent to this line.

15. Compare the length of the recovered core with the core penetration depth.

16. If the recovered length of the sediment core is more than 60% of the penetration
depth, keep the core.

17. If recovery approaches 60% (e.g., approximately 50% or greater), temporarily retain
the core. If an insufficient amount of material is recovered, discard the sediment
contained in the core tube into a re-sealable 5-gallon pail and store for subsequent
disposal at the field processing facility. Rinse the core tube with river water and
prepare to make an additional attempt, or select another core tube for an additional
attempt if the first core is retained. An additional attempt will be made at a minimum
distance of 1ft. from previously attempted locations. A maximum of three attempts to
collect a core will be made for a given location ID. Rinse the core tubes with river
water between consecutive attempts.

18. If it appears that sediment was not retained in the core tube due to a leaking check
valve in the vibracorer, the valve will be cleaned and collection of a core will be
reattempted. Cores lost due to leaking check valves will not be counted as core
collection attempts (i.e., three full attempts must be made with a properly operating
check valve).

19. If all three attempts to collect a core are unsuccessful based on recovery alone (i.e.,
less than 60% recovery), retain the core with the highest recovery for analysis and
put a flag in the database that indicates that the targeted recovery was not achieved.

20. If an acceptable core cannot be collected within 20 ft. of the node location, abandon
the location and note conditions preventing core collection in the field database.

21. Discard the unusable cores by first decanting the water off the top back into the river

and placing the sediment in a 5-gal. bucket for disposal.
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22. After a successful core recovery enter additional information into the field database:

- Date

- Time of recovery

- Actual coordinates of the sample location as determined by the RTK DGPS
- Water depth (ft.)

- Coring technique (vibracore or manual)

- Core penetration depth (in.)

- Observations, including probing results

23. Remove the core tube from the vibracorer or manual coring apparatus and place a
second cap on the top of the core tube. Secure the cap in place with duct tape. Rinse
the outside of the core tube with a small amount of river water to remove any
residual sediment.

24. Draw an arrow on the core tube with permanent marker to mark the top of the core.
Label the core with permanent marker indicating station ID, date, and time.

25. Store the core vertically in an insulated core tube storage rack (provided) on ice. Use
the provided insulating blankets to keep the cores cool and out of direct sunlight until
they are processed at the field processing facility.

26. At locations where grab samples will be collected, obtain a sediment sample by
lowering a decontaminated ponar dredge until it comes in contact with the sediment
and the release mechanism trips. Retrieve the ponar dredge and estimate the amount
of sediment recovered. Enough sediment must be obtained to fill two 4 oz. containers
(approximately Y2 pint of sediment). If a sufficient amount of sediment is recovered,
empty the contents into a new aluminum pan. Seal container with lid and duct tape.
Label the container with permanent marker indicating station ID, date, and location.
Place aluminum pan on ice in a cooler. If the amount of sediment recovered is
insufficient, make up to two additional attempts with the ponar dredge and combine
the sediment from each attempt in the aluminum pan. If sufficient sample cannot be
collected after 3 attempts, abandon the location. Place the ponar dredge in a plastic
bag for subsequent transport to the core processing facility for decontamination.

27. Decontaminate the ponar dredge (performed at the end of the day by GE contractors)

according to the following decontamination procedure:
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Wash with laboratory grade detergent
Rinse with distilled water

Rinse with acetone and allow to air dry
Rinse with hexane and allow to air dry
Rinse with distilled water and air dry

Contain rinsate for disposal at the field processing laboratory

28. At the end of each sampling day, field blanks will be prepared on each sampling

vessel in accordance with the following procedure:

Put on a new pair of disposable gloves

Place an end cap on the lower end of an unused 36 in. core tube and secure with
duct tape. Core tube should have been in the clean container of tubes for the
entire day.

Pour approximately 6 in. of distilled water into the bottom of the tube.

Add play sand until there is insufficient water left in the tube to saturate the sand.
Add additional water and sand until there is a minimum of 30 in. of saturated sand
in the tube. Standing water above the sand is acceptable.

Cap the top of the tube and secure with duct tape.

Label the tube with the proper field blank sample ID, date, and time.

29. At the end of each day, an electronic copy (disk or data stick) of the field log that

includes the information recorded for each core sample collected that day will be

provided to the processing laboratory coordinator. Additionally, a hard copy of the

field log will be printed out. The hard copy will serve as a back-up to the electronic

copy, as well as the chain of custody form from the field to the processing laboratory.

This form will be signed by sample collection personnel and core processing

personnel at the time that the core processing personnel take custody of the cores. A

copy of the signed field log form will be maintained in the processing laboratory.
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Sample Processing

1. Decontaminate all equipment prior to contact with core segments in a designated
decontamination area. The decontamination steps are:

- Remove visible sediment from equipment using paper towels. Dispose of the
towels in appropriate containers labeled as PCB waste

- Wash thoroughly using laboratory grade detergent and a scrub brush in the
laboratory sink (wash water can go down the sink drain)

- Rinse with distilled water

- Rinse thoroughly with acetone under the hood in the laboratory, then allow to air

dry

- Rinse thoroughly with hexane under the hood in the laboratory, then allow to air

dry

— Rinse with distilled water

Acetone and hexane rinsate will be collected and placed in appropriate disposal containers.

2. Transport the cores from the field staging area to the field processing facility on a
daily basis for core sectioning and sample preparation. The cores must be kept on ice
and maintained in a vertical position during transport and handling.

3. Upon the delivery of the cores to the processing laboratory, a hard copy of the
corresponding field data will be presented to the processing lab coordinator. The field
data sheet will be signed by both the sample collection/delivery personnel and the
processing lab coordinator, and will serve as the chain of custody form from the field
to the processing facility. Transcribe either electronically (diskette or data stick) or
manually the field data for each core into the field processing database.

4. The processing laboratory coordinator will dispense the cores to each sample
processing custodian for processing.

5. Fasten the core tube in a clamping system and place a container below or next to the
clamping system to collect water removed from the core and any spills that occur.

Measure the total length of the core and record in the database.
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6. Use the measuring device (4 ft aluminum measuring stick with aluminum foot
attached to bottom) to measure to the top of the sediment inside the tubing. Subtract
the distance from the top of sediment to the top of the core tube from the total core
tube length to obtain core recovery and record in the database. Iflab recovery differs
from field recovery by more than 2 in. in the first 2 ft and 1 in. every 1 ft thereafter,
discard the core and indicate as unusable in the database. It will be assumed for these
cores that there was a void in the core that settled following collection and the
sediment may be disturbed or displaced due to this. See step 17 of this SOP for details
on voids encountered during core sectioning.

7. Drain the core by drilling a small hole about 1 in. above the estimated surface of the
sediment and allow the water overlying the sediment core to drain, taking care not to
disturb the surface of the sediment.

8. Cut the core tube off approximately 1 in. above the estimated surface of the sediment
with a pipe cutter so the sediment/water interface can be seen

9. Mark the position of the top of the sediment on the outside of the core tube

10. Before sectioning, the mass of the sediment contained within the core will be
determined. Place the upright core on the scale and weigh to the nearest gram.
Measure and record the total length of the core tube. The mass of the core tubing can
be determined from the volume and the density. Be sure to note the length of
sediment, the length of water-filled tube above the sediment, and the length of air-
filled tube above the water, if appropriate. The density of sediment in the core can be
determined from the volume and the mass, after accounting for the mass of the tube
itself.

11. Mark the core tube where the core will be cut into segments (6 in. intervals starting
at the top of the core and working down). The sample processing custodian will
print labels for each jar necessary for each segment of the core. If the total length of
the core is greater than 6 in., segment the entire core and enter all required data in
the database; however, archive samples greater than 6 in. for cores collected from
CUs.
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12. Each core segment will be analyzed for Aroclor PCBs in accordance with the method
specified in Appendix 50. Approximately 4% of the samples will also be submitted for
congener specific PCBs using the method specified in Appendix 46. These analyses
will be assigned automatically in the database. Print container labels and place on
appropriate containers. Container specifications are provided in the QAPP. Update
the field processing database, and generate hard copies of chain of custody forms.

13. Prepare a set of clean, disposable aluminum pans (approximately 10 in. x 12 in. x 3
in.) for all sectioned core segments. Mark the pans with core segment location (i.e.,
0-6”). When using a new shipment of aluminum pans get an average tare weight for
50 pans. Weigh each core segment on a calibrated scale. Create new entries in the
field processing database by entering the top and bottom depth of each core segment.

14. Adjust the position of the core tube in the clamping system to provide adequate
support and clearance for cutting the core into segments. For Lexan core tubes place a
clean plastic cap on the top of the tube prior to each cut to minimize the loss of soft
sediment during cutting.

15. Use a tubing cutter to cut the core tube at the bottom of the top core segment. Use a
decontaminated tubing cutter to cut each segment (i.e., do not make two cuts with
the same blade). Avoid disturbing the sediment. Use a clean stainless steel broad
knife to separate the segment from the rest of the core after the core tube is cut, and
place the segment into an aluminum pan (tare weight already established). Place the
aluminum pan with the core segment on the balance and obtain a weight.

16. Extrude the sediment from the core tube, and dispose of the tube in appropriate
containers labeled for PCB waste. When extruding sediments, attempt to keep the
sediment intact to record stratigraphic changes within the section. For difficult to
remove sediments, spoon out the sediment, trying to keep it intact to record
stratigraphic changes.

17. Cores may occasionally contain voids; processing these cores will follow the protocol
listed below. The protocol may be modified on a core-specific basis if field judgment
indicates that alternative procedures are appropriate. Any such modifications will be

made with the concurrence of USEPA oversight personnel.
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- Cores containing voids with a length of 2 in. or less per the first 2 ft. and 1 in. per
1 ft. thereafter will be sectioned as though they were intact (e.g., push core
together). The void length will be recorded in the database for future
modification of the lab recovery value. If void appears to have disturbed the core
(e.g., stratigraphic layers are mixed), the core will be discarded.

- If the void length is greater than the above values, the core will be discarded,
unless the void is below 36 in. (see next bullet).

- For cores greater than 36 in. in length that contain voids below 36 in., segment
the top 36 in. of sediment and discard the core below 36 in. If the void is much
deeper in a longer core, use field judgment to determine whether or not to archive

samples below 36 in. and above the void.

18. Give a physical description of each core segment to the sample custodian to record in
the database. Characteristics include the general soil type based on the Unified Soil
Classification System, approximate grain size, presence of observable biota, odor, and
color. Classification of grain size will be a qualitative observation with the following
types denoted: silt, fine sand, medium sand, coarse sand, clay, organic matter, and
gravel. The approximate proportion of each soil type within each sample will be
estimated (i.e., primary, some, little, trace).

19. Identify any changes in sediment character within each segment. If changes in
stratigraphy are observed within a core segment, then the nature and approximate
length of the various layers will be verbally relayed to the sample custodian for
inclusion in the database. Evidence of changes in stratigraphy include an abrupt
change in grain size (e.g., from silt to wood chip layer) or change in soil color which
may indicate oxidized or reduced sediments. If objects of cultural significance are
observed during the core processing, note them in the database and set them aside for

inspection by a qualified geomorphologist or archaeologist.
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20. The core sectioning scheme will be modified when glacial lake clay is encountered in
a core. Split the appropriate section into two separate samples at the clay/sediment
interface. Place into two separate aluminum pans and record the length of each
section. Scrape off any coarse material from the clay segment to reduce cross
contamination potential. Homogenize each as separate sample and reprint jar labels.
Obtain a weight from each section with the appropriate length of tubing material to
allow bulk density to be calculated. Collect the clay sample immediately below the
section with the clay/sediment interface for submittal for PCB and moisture content
analysis. Subsample this section by splitting the entire section longitudinally into
quarters. Note any varves that are observed and homogenize one quarter for
laboratory analysis. The remaining clay in the core tube can be properly disposed.

21. Homogenize the sediment in the aluminum pans using a stainless steel spoon. A 6 in.
core segment will result in approximately 0.7 liters of sediment. Use the spoon to
bring the sediment near the bottom of the bowl up to the top using a circular motion,
similar to preparing food that requires mixing (e.g., cake batter). Repeat this
procedure until all of the sediment near the bottom of the bowl has been brought to
the surface at least twice. Continue mixing the contents of the bowl until an even
texture and color is observed throughout the entire sample. Using the stainless steel
spoon, manually break up large wood pieces that are too large to fit into the sample
jar and are not required to be retained for cultural resources. Homogenize these
smaller fragments with the rest of the sample to allow a representative portion to be
placed in the sample jar. Be sure to thoroughly homogenize each segment.

22. Fill the appropriately labeled containers with sample and package them in a cooler for
shipment to the laboratories. The samples will be shipped out in batches of 20
environmental samples accompanied by appropriate QA/QC samples. Chill samples
to 4°C with ice packed in Ziploc® bags or equivalent.

23. Process the next core segment as described in steps 17-21 until the whole core is
sectioned and all sample jars are filled.

24. Field blank processing will be conducted by sectioning the field blank in 6 in
segments for each field blank needed. Using a vibratory saw or pipe cutters,
depending on the core tube material, cut the 4 in section and place in the aluminum
pan. Thoroughly homogenize the sample and place into an appropriately labeled 4 oz

jar. Collect additional field blanks from the core in the same manner.
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25. Prior to shipping the samples, confirm which project laboratory has capacity to
receive samples the next day, and ship samples (with corresponding COC forms)
accordingly via overnight delivery service or courier. All samples will be delivered to
the analytical laboratories within 24 hours of processing, except for the samples for
geotechnical characterization, which will be delivered to the laboratory on a less
frequent basis.

26. Place all used spoons, vibratory saw blades, pipe cutters, and the measuring tool at the

decontamination station for proper decontamination prior to reuse.

1.8 Sample Handling and Preservation

Store the core vertically in an insulated core tube storage rack (provided) on ice. Use

insulating blankets to keep the cores cool and out of direct sunlight until they are processed
at the field processing facility. Grab samples will be placed into a new aluminum pan. The
pan is sealed with a lid and duct tape, labeled with permanent marker indicating station ID,
date, and location and placed on ice in a cooler. Cores and grab samples will be delivered to

the processing facility daily.

1.9 Data Records and Management

All data from sediment core collection will be recorded in the field database provided by GE
using a laptop computer on the sampling vessel. Upon completion of sampling at one
location, all data from the core will be entered into the database and the field log for that
location, printed, and the hard copy stored in the field notebook. This will limit the risk of
losing core information due to computer failure. Blank field log sheets that can be used to
record information manually also will be provided in case of difficulties with data entry into
the computer on the boat are encountered. Manually recorded data will be transcribed into

the field database at the end of each day.

At the end of each day, an electronic copy (disk) of the field log that includes the
information recorded for each core sample collected that day will be provided to the
processing laboratory coordinator. Additionally, a hard copy of the field log will be printed
out. The hard copy will serve as a back-up to the electronic copy, as well as the chain of

custody form from the field to the processing laboratory. This form will be signed by sample
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collection personnel and core processing personnel at the time that the core processing
personnel take custody of the cores. A copy of the signed field log form will be maintained

in the processing laboratory.

All data generated during sediment core processing will be recorded in the field database
provided by GE using a computer in the processing laboratory. This database will also be
used to generate container labels and chain of custody forms. The field database will be

transmitted electronically to the DMS at the end of each day.

1.10 Quality Control and Quality Assurance

QA/QC procedures are defined in Section 10.2 of this QAPP, and include the collection of
field QA/QC samples. Field QA/QC samples include equipment blanks and field duplicate
samples. Equipment blanks will be prepared by processing a sample of laboratory grade sand
in the same manner that environmental samples are processed, including placement in new

core sample tubing, removal, mixing, and placing in containers.

Sediment field duplicates will be prepared in the field laboratory at the rate of 5% of the total
number of environmental samples and will consist of two aliquots from the same segment of

a sediment core (after homogenization).
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APPENDIX 6

SOP FOR REMOTE NOISE
MEASUREMENTS (INCLUDES
DEPLOYMENT OF NOISE METERS AND
LONG TERM COLLECTION OF DATA FOR
COMPLIANCE AND POSSIBLY
CONTINGENCY MONITORING AT THE
PROCESSING FACILITY AND DURING
DREDGING)




SOP: Remote Noise
Measurements

ARCADIS

Standard Operating Procedure: Remote Noise Measurements

l. Scope and Application

This Standard Operating Procedure (SOP) describes the procedures for remote sound
monitoring during Phase 1 of the Hudson River remedial action. A sound level meter will
used to perform sound monitoring (using a Larson Davis Model 820 or equivalent — see
Attachment 1 for equipment description and specifications). Sound level meter calibration
and maintenance are discussed in Appendix 56. Sound monitoring will be performed to
document noise levels associated with of the following:

o Dredging and backfilling operations

e Processing facility operations

e Construction of the processing facility

Il. Personnel Qualifications

Field sampling personnel will have current health and safety training, including 40-hour
Occupational Safety and Health Administration (OSHA) Hazardous Waste Operations
(HAZWOPER) training and an annual refresher course, site supervisor training, and site-
specific training, as needed. In addition, personnel performing sound monitoring
equipment installation and monitoring will be trained in the use of the sound level meter
and other appropriate equipment (e.g., Global Positioning System [GPS] unit).

lll.  Equipment List

The following materials, as required, will be available while performing sound monitoring:

o Personal protective equipment (PPE), as required by the Health and Safety Plan
(HASP)

e Sound level meter (Larson Davis Model 820 or equivalent), in environmental case,
with appropriate batteries, cable, cellular modem, chain and lock, and all-weather

microphone equipment

e Sound level meter manual
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SOP: Remote Noise
Measurements

ARCADIS

e GPS unit (Trimble XT or equivalent), as required

e Field notebook

IV. Cautions

Sound level meters and GPS units will be kept dry and within recommended operating

temperatures. Failure to keep the sound level meter and GPS units dry and at optimal

operating temperature may result in malfunction of the meter.

The following are other relevant cautions:

e Keep the environmental wind screen over the microphone sensor at all times when
the meter is operational. Keep the microphone clean; dirt on the microphone may

result in inaccurate measurements.

e Batteries must be checked before every installation; if battery levels are not sufficient,
replacement batteries must be obtained and placed in the equipment.

e Always carry the GPS unit in its case and secure it. When riding unsecured in a
vehicle, the GPS unit can be affected by shock and vibration.

o Keep the GPS plugs clean and dry. Blow away any dirt lodged in the plugs of the
connecting cables.

V. Health and Safety Considerations
The HASP (Parsons, 2008) will be followed when performing sound monitoring.
VI. Procedures

The sound level meter will be installed according to the procedures contained in the
operating manual. The procedure is summarized below:

1. Complete project and sample location information on the Noise Monitoring Form
(Figure B-18) and field logbook.

2. Choose a meter location.
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SOP: Remote Noise

Measurements
3. Connect the microphone to the sound level meter using the microphone cable.
4, Calibrate the meter and microphone system, using the SOP presented as Appendix
56.
5. Place the weather-resistant wind screen over the microphone, and mount the

sound level meter on a tripod with the microphone aimed toward the sound source
at an angle of about 10 degrees.

6. Install the modem by attaching it to the sound level meter, and taping the antenna
to the pole containing the microphone.

7. Turn on the sound level meter.

8. Check that the measured sound levels and battery level are appropriate.

9. Check that the modem is working by using it to call the cell number of the field
technician.

10. Turn on the sound level meter logging capability.

11. Close the environmental case, and chain and lock it to a secure ground point.
12.  Obtain coordinates for monitoring location with the GPS unit.

13. Document the location of the sound level meter with digital photographs.

14. Return to field vehicle and clean and dry the sound level meter and GPS unit, as
necessary.

The sound level meter will be removed according to the procedures contained in the
operating manual and summarized below:

1. Unlock the environmental case, and stop the meter; do not turn it off.
2. Remove the environmental windscreen from meter.

3. Calibrate the system, using the SOP presented as Appendix 56.
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4, Record the battery level and calibration level.

5. Turn off the sound level meter.

6. Disconnect the windscreen and the microphone cable.

7. Remove the microphone from the windscreen.

8. Remove the modem antenna, and unplug it from the sound level meter.
9. Unchain the environmental case.

10. Transport all equipment to field vehicle.

The GPS unit will be operated according to the procedures contained in the operating
manual.

VIl. Waste Management

Paper towels or other items used to maintain the sound level meter and GPS in clean and
dry condition will be disposed of as municipal solid waste at the end of each monitoring
event.

VIIl. Data Recording and Management

The Noise Monitoring Form (Figure 7-4 in QAPP) will be used to record noise level data
during this monitoring program. Additional field information, as necessary, will be
recorded in the field notebook. Data will be telemetered to a storage computer every 24
hours. Exceedances will be telemetered immediately to onsite management personnel
for appropriate action.

IX. Quality Assurance
The sound level meter will be maintained in accordance with this SOP and the operating
manual. No additional quality assurance activities, such as collection of a duplicate

measurement, are necessary.

The GPS unit will be maintained in accordance with this SOP and the operating manual.
The GPS unit will have a daily check on a point with known coordinates.
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X. References

Parsons, 2008. Phase 1 Remedial Action Health and Safety Plan, Hudson River PCBs
Superfund Site. Prepared for General Electric Company, Albany, NY. August 2008.
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Models 812 / 820 Sound Level Meters

There exists a need to select an instrument that will do just what you need it
to do. The 812 and 820 were designed with this in mind. For example, a
consultant that works heavily in the industrial hygiene sector will greatly
benefit from having the Model 812, a hand held data logging integrating
sound level meter and a personal noise dosimeter. The Model 820 is the
perfect environmental noise analyzer, maintaining all of the features of the
812 but with added memory, modem capability, daily and exceedance
histories.

Sound Level Measurements

Community Noise Assessment

Environmental Noise Monitoring

Statistical Analysis

Transportation Noise/Passby Measurement
Sonic boom/artillery fire measurements
Production Line Testing

Remote Outdoor Noise Monitoring (Model 820)

The %" condenser microphones used with our Models 812 and 820 allow for a wider dynamic range and
greater level of accuracy. The Models 812 and 820 meet the IEC and ANSI requirements for Type 1,
Precision Integrating Sound Level Meters.

Fundamental to each of these instruments is an integrating sound level meter. Each features true RMS
and dual Peak detectors that operate simultaneously. Each has Slow, Fast, and Impulse detector rates.
Each has A and C frequency weighting filters.

FEATURES

e ANSI/IEC Type 1 integrating SLM

110 dB dynamic range

Long Term logging capabilities: Interval and Time histories (812 only);
Interval, Time, Daily and Event histories (820 only)

Statistics - user selectable Ln values: 4 in the 812, 6 in the 820
Slow, Fast and Impulse Detectors

True RMS with two separate Peak detectors

A & C weighting

14" condenser microphone - extension cables up to 20 feet available
64K bytes of memory (812) / 256 K bytes of memory (820)

AC/DC Output

RS-232 Interface

Remote communications via modem (820 only)

Communications & AC/DC Outputs

Also common to this family of meters is a serial digital interface for communication with a computer or
direct connection to a printer. Each meter also features AC and DC outputs for transferring data to DAT or
chart recorder during data acquisition. The analog output can be weighted (A or C) or unweighted,
independent of how the data is acquired and stored within the instrument.

Dynamic Range

http://www.larsondavis.com/820.html 1/16/2006
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Each of these instruments has a unique 110dB dynamic range without the need for range switching thus
removing the problems of missed critical data.

Measurements

Measurements include instantaneous Sound Pressure Level, Lmin (rms), Lmax (rms), Lpeak and
Unweighted Peak Levels, Ln (statistics), Leq, SEL, Time Weighted Average (TWA), and Taktmaximal 3 &
5. All of these parameters are measured simultaneously making this family very flexible in an extremely
wide variety of applications.

Modem Capability (820)

The 820 can be connected to a modem for remote data acquisition from portable or permanent monitors.
The modem control mode enables the 820 to automatically dial out upon a high level event or a low
memory condition.

SPECIFICATIONS

Linearity > 107 dB
range

Max peak

level 142 dB (based on normal sensitivity free field microphone)
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RMS noise
floor

17.5 dBA (based on high sensitivity random incidence microphone)

Page 3 of 4

Time
weighting

Slow, fast, and impulse

Frequency
weighting

Aand C

Microphone

14" air condenser

Microphone
polarization

0, 28, & 200 volts DC

Memory

64KB

DC output

0 - 3 volts @ 600 ohms

AC output

A - weight
range

38.4 dBuV to 128.4 dBuV

C - weight
range

36.3 dBuV to 126.3 dBuV

Linear range

36.1 dBuV to 126.1 dBuV

Output
impedance

600 ohms

Gain

0 or 20 dB (user selectable)

Quartz
clock/calendar

24 hour format (hh:mm:ss), 1 second resolution, 100 yr. calendar (mo/day/yr)

Power Supply

Internal

9 Volt battery, 24 hr operation

External

7 to 16 Vdc, 30 ma current draw

Dimensions

13.2" L x 3.3" W x 1.1" D (with preamp connected)

Standards Met

http://www.larsondavis.com/820.html
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ANSI S1.4 - 1983
ANSI S1.25 - 1991
IEC 651
IEC 804
Directive 86/188/EEC
IEC/TC - 29
Accessories (included)
CCS009 Cordura nylon pouch

WSO001 3 ¥2" windscreen

SWW_SLM_UTIL Windows software for instrument setup, data download, and data export 9V alkaline battery

Operator's manual

Accessories (optional)

Acoustic calibrators

Outdoor environmental cases
Tripods

Software

Printer, computer and modem cable
Outdoor preamp (Model 820 only)

Go to LDE Environmental Noise Products Group
Go to LDL Research & Development Products Group

Go to LDI Industrial Hygiene Products Group
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Standard Operating Procedure: Manual Noise Measurements

l. Scope and Application

This Standard Operating Procedure (SOP) describes the procedures for sound monitoring
during Phase 1 of the Hudson River remedial action. A sound level meter will used to
perform sound monitoring (CEL Instruments Model 593 or equivalent — see Attachment 1
for equipment description and specifications). Sound level meter calibration and
maintenance are discussed in Appendix 56. Sound monitoring will be performed to
document noise levels of the following:

o Dredging and backfilling operations

e Processing facility operations

e Construction of the processing facility

Il. Personnel Qualifications

Field sampling personnel will have current health and safety training, including 40-hour
Occupational Safety and Health Administration (OSHA) Hazardous Waste Operations
(HAZWOPER) training and an annual refresher course, site supervisor training, and site-
specific training, as needed. In addition, personnel performing sound monitoring will be
trained in the use of the sound level meter and other appropriate equipment (e.g., Global
Positioning System [GPS] unit).

lll.  Equipment List

The following materials, as required, will be available while performing sound monitoring:

o Personal protective equipment (PPE), as required by the Health and Safety Plan
(HASP; Parsons 2008)

e Sound level meter (CEL Instruments Model 593 or equivalent)
e Sound level meter manual

e GPS unit (Trimble XT or equivalent), as required
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¢ Field notebook
IV. Cautions

Sound level meters and GPS unit will be kept dry and within recommended operating
temperatures. Sound level meters and GPS unit may be exposed to inclement weather
(such as rain or snow) or temperatures (such as temperatures below recommended
operating temperatures) for short periods of time during measurements. Once a
measurement is taken, the sound level meter and GPS unit will be returned to the field
vehicle, where they will be dried off and kept within recommended operating
temperatures. Failure to keep the sound level meter and GPS dry and at optimal
operating temperature may result in malfunction of the meter.

The following are other relevant cautions:
e Keep the wind screen over the microphone sensor at all times when taking a reading.
Keep the microphone clean. Dirt on the microphone may result in inaccurate

measurements.

e Batteries must be checked before every installation; if battery levels are not sufficient,
replacement batteries must be obtained and placed in the equipment.

e Always carry the GPS unit in its case and secure it. When riding unsecured in a
vehicle, the GPS unit can be affected by shock and vibration.

o Keep the GPS plugs clean and dry. Blow away any dirt lodged in the plugs of the
connecting cables.

V. Health and Safety Considerations
The HASP will be followed when performing sound monitoring.
VI. Procedures

The sound level meter will be operated according to the procedures contained in the
operating manual and summarized below.

1. Complete project and sample location information on the Noise Monitoring Form
(Figure 7-4) and field logbook.
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2.  Insert the microphone onto the sound level meter.

3. Turn on the sound level meter.

4. Place the wind screen over the microphone.

5.  Select the range with the highest resolution (i.e., one with at least 20 decibels above
and below the average sound level). For sample locations with lower sound levels,

select a lower range.

6. Place the microphone approximately 5 feet off the ground on a tripod, aimed toward
the source at an angle of about 10 degrees.

7.  Turn the meter on for the specified time interval.

8.  Record the result on the Noise Monitoring Form (Figure 7-4).

9.  Take the wind screen off the microphone.

10. Turn off the sound level meter.

11. Obtain coordinates for monitoring location with the GPS unit.

12. Document the location of the sound level meter with digital photographs.

13. Return to field vehicle and clean and dry the sound level meter and GPS unit, as
necessary.

The GPS will be operated according to the procedures contained in the operating manual.
VIl. Waste Management
Paper towels or other items used to maintain the sound level meter and GPS unit in clean

and dry condition will be disposed of as municipal solid waste at the end of each
monitoring event.
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VIIl. Data Recording and Management

The Noise Monitoring Form (Figure 7-4) will be used to record noise level data during this
monitoring program. Additional field information, as necessary, will be recorded in the
field notebook. The sound level data will be downloaded daily via cable to a laptop
computer in the field.

IX. Quality Assurance

The sound level meter will be maintained in accordance with this SOP and the operating
manual. No additional quality assurance activities, such as collection of a duplicate

measurement, are necessary.

The GPS unit will be maintained in accordance with this SOP and the operating manual.
The GPS unit will have a daily check on a point with known coordinates.

X. References

Parsons, 2008. Phase 1 Remedial Action Health and Safety Plan, Hudson River PCBs
Superfund Site. Prepared for General Electric Company, Albany, NY. August 2008.
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CASELLA USA
CEL-593 REAL TIME ANALYZER
OVERVIEW
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USA

CEL-593 Real time logging and event analyzer

Introduction

The CEL-593 models are the
top of the range of CEL real
time analyzers. These
instruments are available with
both full octave and third octave
band filters that operate
simultaneously  across  the
whole audio spectrum. Manually
controlled measurements allow
the operator to use the analyzer
for “Snapshot” recording. A

versatile logging mode is
included to store results at
regular timed intervals. The

CEL-593 also includes an event
based data capture mode
above a threshold.

Applications

Primary uses of this instrument
include;
Q Environmental noise
surveys
a Workplace noise surveys
O Noise nuisance
measurements
A Medium term monitoring
Q Significant event recording

Operation

The CEL-593 Real time analyzer
uses the concept of “Runs” and
“‘Records” to make noise
measurements. In this mode the
instrument uses the built in
calendar clock to control the
capture of noise data. Up to 999
separate Runs can be stored in
the instrument memory and each
run can save up to 9999 regular
period measurements. A run can
then represent a measurement
position  with  the records
representing the regular period
data sets. The run concept
groups the individual period
measurements together for easy
analysis when recalled from
memory or downloaded to a
personal computer. Results can
be viewed on screen in row and
column format.

Casella USA

the
collection of period data the CEL-
593 range is also able to store
even shorter profiles when used

In  addition to regular

in the broadband mode. The
profiles can be either the Leq or
the maximum noise level saved at
1-second intervals. This operates
as an effective digital level
recorder and allows the operator
to see the changing noise levels
when exported to a PC.

A versatile event recognition
system is available in all CEL-593
models that can be triggered from
a level exceedance above a user-
selected threshold or by the
operator using the keypad. This
can be made to switch on a tape
recorder to record the audio

(800) 952.3293 - Distributed By: AFC International, inc « DeMotte, IN 46310

signal when measurements are
made in an un-attended situation.
The event system can also be
used to activate warning signs or
other devices to daisy chain
multiple instruments together. The
Fastore option is included as
standard with all CEL-593’s. This
provides data capture rates up to
200 times per second.

All the CEL-593 models are
provided with the CEL-502 RS232
serial interface and a copy of dB1
software. This allows the
instrument to be controlled from
the computer and to download
run information at the end of a
measurement for viewing, printing
and export to standard
spreadsheet programs.
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USA



CASELLA USA
CEL-593 REAL TIME ANALYZER
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CEL-593 Measurement parameters

Acoustic standards

ANSI S1.4 Type 1 & 2, ANSI S1.43 Type 1 & 2, ANSI S1.11
IEC-651, IEC-804, IEC-225

Frequency weightings

A, C & Linear (unweighted 10 Hz to 25 kHz +0/-0.5dB)
(choose 2 simultaneously from 3)

Time weightings

Slow, Fast, Impulse & Peak (choose 2 simultaneously from 3)

Amplitude weightings

Exchange rate Q = 3, 4, 5 & 6 (choose 2 simultaneously from 3)

Total measurement range (dB)

510 140 dBin 7 x 10 dB step intervals

Alternative measurement
range (with 1/4in microphone)

30 to 165 dB (with CEL-302 4 in microphone)

Dynamic range (dB)

75dB

Calculated results

Broadband mode

SPL, Max, Min, Leq, lleq, SEL, Lavg, TWA, LEP,d, Peak, 5 x LN%

Octave mode

2 selectable broadband results plus 11 simultaneous octave bands from 16 Hz
to 16 kHz

Third octave mode

2 selectable broadband results plus 33 simultaneous octave bands from 12.5
Hz to 20 kHz

Storage method

Manual mode

User control via tactile keypad, Start, Stop, Pause, variable measurement time

Regular timed interval mode

Preselectable fixed record times from 0.5, 1, 5, 10, 15, 30, 60 seconds
5,10, 15, 20, 30 & 60 minutes

Storage capability

400,000 data results in broadband mode, or 22,800 third octave band spectra

Maximum number of Runs

999 Runs

Maximum number of Records

9999 Periods per Run

Maximum number of events

9999 Events per Run with separate 1 second time history profiles

Maximum number of time
history profiles

1,000,000 regular 1 second values

Memory size

2 Mbytes

Measurement setups

1 factory default plus 6 user selectable configuration setups for each mode

Standard accessories included
with instrument

CEL-250 1/2in Precision free field microphone capsule, CEL-500 Analog
interface module, CEL-502 RS232 interface module, C6621 serial download
cable to computer, CEL-510 Tripod shoe adapter, Operator Manuals, Getting
Started Guide, 8 x AA batteries

Standard items included in kits

CEL-593.A/B/C1/K1 includes CEL-593.A/B/C1 RTA, CEL-284 Class 1
Acoustic calibrator, CEL-2962 Foam windscreen, CEL-6629 Attache kit case
CEL-593.A/B/C2/K1 includes CEL-593.A/B/C2 RTA, CEL-282 Class 2
Acoustic calibrator, CEL-2962 Foam windscreen, CEL-6629 Attache kit case

Localization

Instrument firmware available in 5 languages, English, French, German, Italian
& Spanish, specify at time of order

Instrument upgrades provided as standard

Fastore recording

Rapid data capture of transient events such as impacts or gunfire etc.

Parameters recorded

Leq, SEL, duration, event start time

Sample rates for broadband

5, 10, 20, 50, 100, 125, 250, 500, 1000 millisec Leq samples

Sample rates for narrow band

10, 20, 50, 100, 250, 500, 1000 millisec Leq samples

Maximum number of events

9999 per run with optional time history recording

Instrument upgrades available

CEL-5X3/UPTR

Adds the BUILDING ACOUSTICS option to the standard instrument
(provides the building acoustics recording)

CEL-5X3/UPTL

Adds the LOUDNESS option to the standard instrument
(provides the sound quality loudness recording)

Casella USA
(800) 952.3293

Distributed By: AFC International, Inc. « PO Box 894 « DeMotte, IN 46310
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Standard Operating Procedure: Manual Light Measurements

l. Scope and Application

This Standard Operating Procedure (SOP) describes the procedures for light monitoring
during Phase 1 of the Hudson River remedial action. A light meter will used to perform
light monitoring (Sper Scientific 840020 or equivalent — see Attachment 1 for equipment
description and specifications). Light meter calibration and maintenance is discussed in
Appendix 57. Light monitoring will be performed to document light levels associated with
the following:

e Dredging operations

e Backfill operations

e Processing facility operations

Il. Personnel Qualifications

Field sampling personnel will have current health and safety training, including 40-hour
Occupational Safety and Health Administration (OSHA) Hazardous Waste Operations
(HAZWOPER) training and an annual refresher course, site supervisor training, and site-
specific training, as needed. In addition, personnel performing light monitoring will be
trained in the use of the light meter and other appropriate equipment (e.g., Global
Positioning System [GPS] unit).

lll.  Equipment List

The following materials, as required, will be available while performing light monitoring:

e Personal protective equipment (PPE), as required by the Health and Safety Plan
(HASP; Parsons 2008)

o Light meter (Sper Scientific 840020 or equivalent)
e Light meter manual

e GPS unit (Trimble XT or equivalent), as required
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e Field notebook

IV. Cautions

Light meters and GPS unit will be kept dry and within recommended operating
temperatures. Light meters and the GPS unit may be exposed to inclement weather
(such as rain or snow) or temperatures (such as temperatures below recommended
operating temperatures) for short periods of time during measurements. Once a
measurement is taken, the light meter and GPS unit will be returned to the field vehicle,
where they will be dried off and kept within recommended operating temperatures.
Failure to keep the light meter and GPS unit dry and at optimal operating temperature
may result in malfunction of the meter.

The following are other relevant cautions:

o Keep the lens cap on the photo sensor at all times except when taking a reading.

o Keep the photo sensor clean. Dirt on the photo sensor may result in inaccurate
measurements.

¢ When taking readings, do not cast a shadow on the photo sensor. Fluctuations in the
light meter reading are generally due to shadows or fluctuations in the line voltage.

e When taking readings, shield the photo sensor from wind, if possible. Ambient
temperature and wind can affect the luminous flux output.

e Always carry the GPS unit in its case and secure it. When riding unsecured in a
vehicle, the GPS unit can be affected by shock and vibration.

o Keep the GPS plugs clean and dry. Blow away any dirt lodged in the plugs of the
connecting cables.

V. Health and Safety Considerations

The HASP will be followed when performing light monitoring.
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VI. Procedures

The light meter will be operated according to the procedures contained in the operating
manual and summarized below.

1. Complete project and sample location information on the Light Monitoring Form
(Figure 8-4) and field logbook.

2. Insert the photo sensor into the light meter.

3. Turn on the light meter.

4.  Zero the light meter in accordance with the SOP presented as Appendix 55.
5.  Remove the lens cap from the photo sensor.

6.  Select footcandle as the unit of measurement.

7.  Select the range with the highest resolution (i.e., the most number of digits after the
decimal point). For sample locations with low light, select a lower range.

8. Hold the photo sensor approximately 3.5 feet off the ground and parallel to the
ground with the photo sensor pointed up. Don not cast a shadow on the photo
sensor.

9.  Once the result is displayed, press the button on the meter to hold the result.

10. Record the result on the Light Monitoring Form (Figure 8-4).

11. Press the button to record the result electronically on the meter.

12. Place the lens cap on the photo sensor.

13. Turn off the light meter.

14. Obtain coordinates for monitoring location with the GPS unit.

15. Return to field vehicle and clean and dry the light meter and GPS unit, as
necessary.

Z:\GENram\DOCUMENTS\reports\RAMP_QAPP\appendices\Appendices\revised_2008\Appendix 81083911214_Appendix 8_Manual Light Measurements.doc



SOP: Manual Light
Measurements

ARCADIS

The GPS unit will be operated according to the procedures contained in the operating
manual.

VIl. Waste Management

Paper towels or other items used to maintain the light meter and GPS unit in clean and
dry condition will be disposed of as municipal solid waste at the end of each monitoring
event.

VIIl. Data Recording and Management

The Light Monitoring Form (Figure 8-4) will be used to record light level data for this
monitoring program. Additional field information, as necessary, will be recorded in the
field notebook.

IX. Quality Assurance

The light meter will be maintained in accordance with this SOP and the operating manual.
No additional quality assurance activities, such as collection of a duplicate measurement,

are necessary.

The GPS unit will be maintained in accordance with this SOP and the operating manual.
The GPS unit will have a daily check on a point with known coordinates.

X. References

Parsons, 2008. Phase 1 Remedial Action Health and Safety Plan, Hudson River PCBs
Superfund Site. Prepared for General Electric Company, Albany, NY. August 2008.
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SCIENTIFIC LTD

SRR R ¥

All of the functions of Light Meter 840020,
plus max-min-avg functions, automatic
power off, RS232C output and a detachable
probe for easier replacement or repair.
Higher range of up to 50,000 lux, 5,000
footcandles. A unique and very useful
function is the meter's ability to compensate
for the different colors of tungsten,
fluorescent, mercury and sunlight, with the
push of a button. The result is readings true
to actual lighting conditions. Also able to
compare the % difference between two light
intensities. A special contrast control allows
the LCD to be clearly read from different
angles. Comes with a soft carrying case and
9V battery.

‘ Measurement Range

‘ Unit | Res |Accuracy

10 - 1,999 Lux 1.0 | +4% Reading + 2d

\2,000 -19,990 Lux |1o |¢4% Reading + 2d

20,000 - 50,000 Lux 100 |+4% Reading + 2d

0-180.6 Footcandles 0.1 | +4% Reading + 2d

1200 - 1,806 Footcandles 1.0 |+4% Reading + 2d

12,000 - 5,000 Footcandles |10 | +4% Reading + 2d

\ Relativity

|0 to max 1999% 1%

‘ Dimensions (Meter) |7 x 3 x 1-1/4"
‘ Dimensions (Sensor) |3 x2x1/2"
Weight 111.6 0z.

Display

|Dua| Function, 4 digit display, 0.5" high

‘ Light Type Selection

|Tungsten, Fluorescent, Mercury and Sun Light

‘Sensor | Exclusive photo diode and color correction filter Spectrum designed to meet CIE
‘Sampling Time |Approximately 0.4 sec
Operating Temperature 0-50°C,

(32 - 122°F)

‘ Operating Humidity

Max 80% RH

‘ Power Supply

|006P DC 9V battery (Heavy duty alkaline type)

‘ Power Current

|Approximately DC 5.3 mA
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1.0 PURPOSE OF SOP

This SOP describes the procedures used to sample for polychlorinated biphenyls (PCBs) in
ambient air using a high volume polyurethane foam (PUF) sampler employing EPA Method
TO-4A.

20 SCOPE

This document describes a high volume PUF sampling procedure for PCBs in ambient air
utilizing a TE-1000 PUF (or performance equivalent) Polyurethane Foam sampler. The TE-1000
draws ambient air through a quartz fiber filter and PUF cartridge at a rate of 200 - 300
liters/minute (LPM) for 24 hours. The suspended airborne particulates and vapor phase and
particulate bound PCBs will be collected on the quartz fiber filter and PUF. These media will be
combined and subsequently be extracted in the laboratory and the extracts analyzed for PCBs

using a gas chromatograph equipped with an electron capture detector.

3.0 EQUIPMENT AND MATERIALS

3.1  Continuous-Flow Sampling Pump

The pump must be capable of pulling ambient air through a filter/adsorbent cartridge at a flow
rate of approximately 200 - 300 standard liters per minute (LPM) to obtain a total sample volume
of greater than 300 standard cubic meters over a 24-hour period. The TE-1000 PUF sampler is a
dual chambered aluminum-sampling module. The upper chamber supports the airborne
particulate filter media in a circular filter holder. The lower chamber encapsulates a glass
cartridge, which contains the Polyurethane Foam (PUF) or PUF/XAD-2 for vapor entrapment.
The dual chambered sampling module is designed for easy access to both upper and lower
media. The threaded lower canister is removed with the cartridge intact for immediate exchange.
Filter support screens and module components are equipped with gaskets providing a leak proof

seal during the sampling process. The system is made up of eight primary parts: PUF Anodized
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aluminum shelter, 7-Day Mechanical Timer, Flow Venturi & Calibration Valve, Motor Voltage
Control, PUF Blower Motor Assembly, Dual Sampling Module, Exhaust Hose, Magnehelic
Gauge and Gabled Roof (see Figures 1 & 2 for presentation of complete system). The operator
will refer to the manufacturer’s operation manual for pictorials and additional information to aid

in performing maintenance and operation.

3.2  Sampling Module

The sampling module (Figure 3) consists of a metal filter holder capable of holding a 102-mm
circular particle filter supported by a 16-mesh stainless-steel screen. The filter holder will screw
on to a metal cylinder capable of holding a 65-mm O.D. by 125-mm borosilicate glass sorbent
cartridge containing the sorbent (PUF or PUF/XAD). The filter holder is equipped with sealing
gaskets placed on either side of the filter to achieve an air-tight seal. The glass sorbent cartridge
is also sealed with gaskets which are located at the bottom of the metal cylinder and the bottom
of the filter holder where the filter holder screws on to the metal cylinder. Two sampling
modules should be made available for each high-volume sampler. This way the loading and
recovery of filters and sorbent cartridges can be performed under controlled environmental

conditions in a field office/laboratory.

3.3  Glass Sampling Cartridge

The sampling cartridge (sorbent cartridge) is a cylinder constructed of bososilicate glass which
measures 65-mm O.D. by 125-mm in length. The cylinder is indented 20-mm from the lower
end to provide support for a 16-mesh stainless-steel screen that holds the sorbent (PUF or
PUF/XAD). These cartridges will be cleaned and loaded by the analytical laboratory. The
loaded cartridges will be sealed in cleaned aluminum foil. Pre-loaded sorbent cartridges can be
purchased from SKC (863 Valley View Road Eighty Four, PA 15330 tel: 800-752-8472).

3.4 Quartz Fiber Filter

The filter is a 102-millimeter bindless quartz microfiber filter. The laboratory will clean and dry

the filters and provide them in a sealed glass petri dish for loading into the sampling module.
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3.5  Polyurethane Foam (PUF)

The PUF should be of the polyether type with a density of 0.0225g/cm®. This type of foam is
used for furniture upholstery and mattresses. The PUF is cut in cylinders that will fit into the
sampling cartridge under slight compression. The PUF must be solvent extracted and dried prior
to use. The cleanliness of the PUF must be demonstrated prior to use. See the SOP Preparation
of TO-4A Samples for PCB Analyses for details on the required cleaning and certification

procedures for quartz filters and PUF sorbent traps.

3.6 High-Volume Sampler Calibrator Kit

The calibrator kit consists of an orifice and a slack tube water manometer. The orifice calibrator
must be capable of providing multipoint resistance for the high-volume sampler. The slack tube
water manometer should be capable of measuring pressures of up to 30 inches of water. The
TISCH TE-5040A orifice calibrator with water manometer (or performance equivalent) will be
used.

3.7 Gloves

White cotton or nitrile gloves will be used when loading or recovering sampling modules. It is
highly recommended the white cotton or nitrile gloves be worn whenever handling sampling
media.

40 HIGH-VOLUME SAMPLER OPERATION

In order to operate the TE-1000 PUF sampler, it is necessary to assemble the instrument.

4.1  Equipment Assembly

Shelter Box Assembly

1. Open the shelter box and remove Anodized Aluminum Shelter.
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2. Inside of the shelter is the exhaust hose. Unwrap and insert end with speed clamp on end
of blower motor discharge. Tighten with a flat edge screwdriver and put end of hose
downwind of sampler.

3. Enclosed in the bottom of the shelter is the Dual Sampling Module. Remove from box.

4. Take out rubber plug inserted in quick disconnect on shelter. Insert Dual Sampling
Module and lock in place by pushing rings down for a tight seal.

5. Take off cover that is on top of 4-in. filter holder. NOTE: Turning motor on with cover
in place will damage motor.

6. Open lid box and remove Gabled Roof.

Gabled Roof Assembly

1. Secure front catch to the shelter using 2 (10-24 x %2-in.) pan head screws with stop nuts.

2. Secure roof back catch to the back of the shelter using a (10-24 x %2-in.) pan head screw
with a stop nut.

3. Secure rear lid hasp inside the lid with the slotted end angled up using 2 (10-24 x %-in.)
pan head screws with stop nuts.

4. Remove 4 (10-24 x Y%2-in.) pan nutserts in back of shelter.

5. Attach the lid to the shelter by placing the lid hinge plates on the “OUTSIDE” of the
shelter top and tighten the 4 — (10-24 x %2-in.) pan head screws into the nutserts.

6. Adjust the front catch to be sure that the lid slot lowers over it when closing the lid.
NOTE: The rear lid hasp should align with the roof back catch when the lid is open.

7. Attach the chain and the “S” hook assembly to the side of the shelter with a (6-32 x %2-
in.) pan head screw and nut.

8. The lid can be secured in an open or closed position with the “S” hook.

Electrical Hook-Up

(NOTE: An electrical source of 110 volts, 15 amps is required.)
1. The PUF Blower Motor male cord set plugs into the Motor Voltage Control Female cord
set.

Appendix_9_SOP forTO-4A.doc 4 February 27, 2009



2. The male cord set of the Motor Voltage Control plugs into the 7-Day Mechanical Timer
female cord set that is on the left side of the timer.

3. The other female cord set on the timer (on the right) is hot all the time and is an extra
plug.

4. The male cord set of the timer plugs into the line voltage.

Once the TE-1000 PUF sampler is assembled correctly according to this section and connected
to a power supply, the instrument is ready for operation.
4.2  Verifying Flow Rates

The flow rates are set with a Variac (motor voltage control) that controls the motor speed.
(NOTE: For this ambient air program, the desired flow rate is 250 L/min.) Flow rates are

recorded before and after sampling as discussed in Section 6.0.

5.0 CALIBRATION

The TE-1000 PUF Sampler should be calibrated:

Upon installation.
After motor maintenance or replacement.

After motor brush adjustment or replacement.

A w0 np e

At least once every three months regardless of sampler use.

51 Calibration Procedure

1. Calibration of the PUF Sampler is performed WITHOUT a foam plug or filter paper in
the sampling module. However, the empty glass cartridge must remain in the module to
insure a good seal through the module.

2. Install the Calibrator (orifice) on top of the four-in. Filter Holder. Conduct a leak test by
covering the holes on top of the orifice and pressure tap on the orifice with your hands.

Listen for a high-pitched squealing sound made by escaping air. If this sound is heard, a
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leak is present and the top loading adaptor hold-down nuts need to be re-tightened.
Avoid running sampler for longer than 30 seconds at a time with the orifice blocked.

3. Open both ports on top of the water manometer and connect tubing from the water
manometer port to the pressure tap on the orifice. Leave the opposite side of the water
manometer port open to the atmosphere.

4. Open the ball valve fully (handle should be straight up); this is located inside of shelter
directly above the blower motor.

5. Turn the system on by tripping the manual switch on the timer. Allow a few minutes for
the motor to warm-up.

6. Adjust and tighten the voltage control screw (variac) on the motor voltage control to
obtain a reading of 80 inches on the dial of the Magnehelic Gage or 89 whatever is
desired. Do not change until completion of calibration.

7. With 80 inches on the magnehelic gage as your first calibration point, record this figure
and the orifice water manometer reading on your data sheet (Figure 4) or log book.

8. Close the ball valve slightly to readjust the dial gage down to 70 inches. Record this
figure and the orifice water manometer reading on your data sheet/lab notebook.

9. Using the above procedure, adjust the ball valve for readings at 60, 50, and 40 and record
information.

10. Manually turn off sampler.

11. Using the high-volume calibration spreadsheet (Figure 5) enter each magnehelic and
water manometer reading that was recorded during the calibration procedure. Also enter
the current ambient temperature and pressure along with the current date and project
specific information.

12. The spreadsheet will calculate the slope (m), intercept (b) and correlation coefficient (r).
The r value must be > 0.99 for the calibration to be valid. If the r does not meet
acceptance limits, a leak is most likely the problem and the calibration procedure should
be repeated. The spreadsheet will also calculate the desired setting for the magnehelic
gage based on the desired flow rate (250 L/min for this example).
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6.0 SAMPLING

The TE-1000 PUF Sampler may be operated at ground level or on rooftops. The exhaust hose
should be stretched out in a downwind direction if possible. The sampler should be operated for
24 hours in order to obtain average daily levels of airborne PCBs. NOTE: On and off times and
weather conditions during sampling periods should be recorded. Air concentrations may
fluctuate with time of day, temperature, humidity, wind direction, and velocity.

6.1 Loading the Sampling Module

Loading of the sample module should be performed in the “clean” environment of the field
office or field laboratory prior to performing the sampling. The following procedure should be
followed to load the sampling module.

1. Release the three swing bolts on the 4-in. filter holder and remove the triangle cover
(cover must be off when sampler is “ON”) and hold down ring.

2. Using clean gloves, install a clean 102 mm diameter glass fiber filter on the support
screen in between the Teflon gaskets and secure it with the hold down ring and swing
bolts. (NOTE: The 102 mm diameter micro quartz fiber filters will be supplied and pre-
certified by the analytical laboratory.)

Unscrew filter holder from the metal sampling cylinder.

4. Using clean nitrile or cotton gloves, load the glass cartridge with PUF and or PUF/XAD-

2 into the metal sampling cylinder. Screw the filter housing and metal sampling tube

loaded with the glass cartridge together making sure all fittings are snug.

6.2 Loading and Operating of High-Volume Sampler

1. Open Gable roof assembly and inspect internal sample housing for debris. Remove any
debris with a brush or by other means.

2. Insert the loaded sampling module into high-volume sampler and secure.

3. Loosen the three swing bolts on the 4-in. filter holder and remove the triangle cover from
the hold down ring. Tighten the swing bolts and lower the gable roof.
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4. Start pump by turning it on. Record start time and adjust pump flow rate using the Motor
Voltage Control until the magnehelic gage reads the desired magnenelic setting derived
from the calibration spreadsheet. Record this reading on the data sheet (Figure 6).

5. Manually stop pump after desired sampling period by turning it off. (NOTE: For this
ambient air program, the desired sampling period is 24 hours.) After sampling is
completed, record the stop time and post pump flow rate from magnehelic.

6. Open Gable roof and loosen the three swing bolts on the 4-in. filter holder and insert the
triangle cover on to the hold down ring. Tighten the swing bolts and lower the gable

roof.

6.3  Recovery of Sampling Module

Recovery of the sample module should be performed in the “clean” environment of the field
office or field laboratory. The following procedure should be followed to recover the sampling

module.

1. Unscrew filter holder from the metal sampling cylinder.

2. Using clean nitrile or cotton gloves, remove the glass cartridge with PUF or PUF/XAD-2
from the metal sampling cylinder.

3. Release the three swing bolts on the 4-in. filter holder and remove the triangle cover and
hold down ring.

4. Fold filter in half and in half again, then place the filter inside the glass cartridge.

5. Wrap the glass cartridge with aluminum foil and place back in the original shipping
container.

6. Label the container and place sample in a temperature controlled (4°C = 2°C) storage
facility (refrigerator or cooler) until transport to an analytical laboratory.

7. Afield blank (a loaded glass cartridge and quartz filter (folded and inserted into the glass
cartridge) that has yet to be used to collect a field sample) should be labeled and placed

along with the field samples being stored until transport to the laboratory.
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7.0 SAMPLE VOLUME DETERMINATION

To determine the sample volume (corrected to actual temperature and pressure) that was
collected the flow rate (corrected to actual temperature and pressure) must be multiplied by the
duration of sampling. The duration of sampling is typically 24 hours or 1440 minutes. To
determine flow rate, take the average of the initial magnehelic reading and final magnehelic
reading recorded on the sample data sheet in combination with the ambient temperature and

pressure recorded during the sampling event. Calculate as follows:

Flow rate (LPM) = [1/m([Sqrt (magn)(Pa/760)(298/Ta)]-b)]*[(760/Pa)(Ta/298)]

Where:

m = sampler slope (determined during calibration)

b = sampler intercept (determined during calibration)

magn = average magnehelic gage reading (average of initial and final readings)
Ta = average ambient temperature (°K) (during sample collection)

Pa = average ambient pressure (mm Hg) (during sample collection)

Sgrt = square root

760 = Standard pressure (mmHg)

298 = Standard temperature (°K)

With flow rate and sampling duration determined, volume is calculated as follows:

Volume (L) = flow rate (L/min) * sampling duration (1440 min)
Volume (m®) = volume (L) +1000
8.0 SAMPLE SHIPMENT AND CUSTODY

Prior to transferring the samples to the analytical laboratory, the samples must be packaged such

that the samples will remain intact and at the proper temperature (4°C £ 2°C) during transport to
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the laboratory. Documentation of the transfer of sample custody from the sampler to the
laboratory must also be performed.

8.1 Chain of Custody Form

Prior to sample transfer a chain of custody form must be completed. This form will either be
supplied by the sampler or the analytical laboratory. Refer to the RAMP QAPP for the chain of
custody form. At a minimum, the following items must be completed for each sample:

Project Name.

Shipping Date.

Sample Identification (as specified by the RAMP QAPP and on the sample label).
Date of Sample Collection.

Sample Description (location, station #, etc.).

Sample volume (m®).

Requested Analysis (PCBs).

N g s~ wDdh e

When transferring the custody of the samples to the laboratory (or laboratory currier) sign and
date/time the “Relinquished By:” section of the form and have the laboratory or currier sign and
date/time the “Received By:” section. Keep a copy of each form for the project file.

8.2  Packing of Samples

The following procedure should be followed for packing of the samples for shipment:

Verify the sample ID against the chain of custody form.
Wrap the sample container in packing material (i.e., bubble wrap, bubble bags).

Place wrapped container into cooler which is lined with cushioning material.

M w0 p e

Place bags of ice or blue ice on top and around the sample containers such that the
sample temperature will be maintained.
5. Place a water filled vial labeled “Temperature blank” in among the samples to act as a

representative sample. Upon receipt at the laboratory, the laboratory will measure the
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9.0

temperature of the water contained in this vial to determine if the temperature of the

samples was maintained at 4°C + 2°C.

6. Secure the cooler lid closed.

MAINTENANCE

Most of the routine maintenance items can be done in the field. If more time is needed to fix or

troubleshoot a problem, replace the whole unit with a spare and finish working on it in the repair

lab. This will minimize the station down time. All work on the equipment will be documented

in the site equipment log, signed, and dated by the person performing the work.

9.1

Preventative Maintenance

TE-1000 PUF Sampler- Power cords should be checked for crimps, cracks or exposed

junctions each sample day. Inspect the Dual Sampling Module for: (a) all gaskets are
sealing properly; replace if necessary; (b) clean any dirt that is built up around the
module and filter holder; and (c) make sure quick disconnect is working correctly by
making a good seal.

Blower Motor Assembly - Inspect and replace the motor flange gasket and motor cushion

routinely and replace the motor carbon brushes every 400 to 500 hours of operation. It is
imperative that the brushes be replaced before the brush shunt touches the motor

commutator.

Motor Brush Replacement — Ensure all power is disconnected from the TE-PUF Sampler
prior to opening the motor housing and unplug the motor power cord.
a. Remove the Motor Mounting Cover by removing the four bolts. This will expose
the flange gasket and the motor. Turn motor over.
b. Remove ground wires from backplate and carefully lift the metal housing from
the motor.
c. With a screwdriver carefully remove the plastic fan cover by prying in between
brush and cover until both sides pop loose.
d. With a screwdriver carefully pry the brass quick disconnect tabs from the

expended brushes.
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e. With a screwdriver remove brush holder and release brushes.

f.  With new brushes, carefully slide quick disconnect tabs firmly into tab slot until
seated.

g. Push brush carbon against commutator until plastic brush housing falls into place
on commutator end bracket.

h. Replace brush holder clamps onto brushes.

i. Assemble motor after brush replacement: snap plastic fan cover into place, feed
ground wires back through backplate, put housing back on motor, pull cord set
back to normal position, fasten ground wires to backplate, turn motor over,
tighten flange on top of housing and gasket. NOTE: Make sure wires do not get

smashed between metal ring and housing.
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Figure 1. High-Volume Sampler & Sample Module
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Figure 2. Internal View of High-Volume Sampler
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Site:
Project No.:

Sampler Serial No.:

Orifice Serial No.:
Orifice Cal. Date:

PUF HIGH-VOLUME SAMPLER CALIBRATION

Date:
Time:

Technician:
Ambient Temperature (deg. C):
Ambient Pressure (mm Hg):

Orifice Data:
Slope (mg) Intercept (by): Corr. Coef .'(r):
Sampler Calibration
Orifice Manometer Sampler Magnehelic
in. H,O (delta H) in. H,O (1)
80
70
60
50
40
Was Orifice Manometer Zeroed prior to Calibration? Y [/ N

Figure 4. Example Calibration Data Sheet



Network: Site: Serial #: 684 Station #:
Technician: Date:  8/29/2005 OrificeS/N: 932 Orif. Cal. Date: __4-Aug-05

Reason for Puff Sampler Calibration: New PS1, Meoter/Brush-Change, QuarterlyRecal

Amb. Temp, T1 (°F) 84.2 Bar. Press., P1 (in Hg) 29.8
Amb. Temp, T1 (K) 302.0 Bar. Press., P1 (mmHg) 756.9
Orifice Data
Qstd (m,) = 9.49592 Qstd (b)) =  -0.02839 Qstd (r,) = 0.99997
AH Qstd I Ic
7.60 290.395 80 8.87
6.70 272.841 70 8.29
6.00 258.356 60 7.68
5.10 238.426 50 7.01
4.00 211.495 40 6.27
I, = sqgrt[l x 0.392 x (P1/T1)] Qsta = {(1/my) x sqrt[AH x (P1/760) x (297.18/T1) - by]} x 1000
mg = 0.033 bs=  -0.87400 re= 0.99724
100
90
80 ¢
70
"
— >
R 60 ,/0/
T .
< ——
o _~
5 50 7
< 1
4] ~
5 —
@ 40+ ¢ _~
> il
30 |
20
10
0 ; ; ; ;
200.0 210.0 220.0 230.0 240.0 250.0 260.0 270.0 280.0 290.0 300.0
Air Flow rate (LPMstd)
Desired Flow Rate (Ipm): 250 Sampler Setting: 57.8

Figure 5. Example Calibration Spreadsheet



TO-4A FIELD SAMPLING DATA SHEET

Site: Sampler Location:

Project No.: Sampler Serial No.:
Setup: Recovery:

Date: Date:

Time: Time:

Technician: Technician:

Sample ID: Sample ID:

Elapsed Timer: Elapsed Timer:

Magnehelic Reading: Magnehelic Reading:

(Note: Initial Magnehelic reading should be adjusted to the desired reading provided in the
sampler calibration spreadsheet.)

Ave. Ambient Temp. (deg. C): (obtain from site met. Station)

Ave Ambient Pressure (mm HG):  (obtain from site met. Station)

Ave. Mag nehelic Readi ng: (setup reading + Recovery Reading/2)
Mag nehelic RPD: [setup-recovery/(setup+recovery/2)]*100

(Note: IF RPD = >20%, A problem may exist, contact Field Team Leader for corrective
action.)

INTERIM SAMPLING OBSERVATIONS

Time:

Elapsed Timer:
Magnehelic Reading:
Time:

Elapsed Timer:
Magnehelic Reading:
Time:

Elapsed Timer:
Magnehelic Reading:

Comments:

Time:

Elapsed Timer:

Magnehelic Reading:

Time:

Elapsed Timer:

Magnehelic Reading:

Time:

Elapsed Timer:

Magnehelic Reading:

Figure 6. Example Field Data Sheet
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1.0 PURPOSE OF SOP

This SOP was designed to describe the procedures used to sample for polychlorinated
biphenyl Aroclors (PCBs) in ambient air using a Polyurethane foam (PUF) cartridge by EPA
Method TO-10A.

20 SCOPE

This document describes a low volume PUF sampling procedure for PCBs in ambient air
utilizing a SKC Leland Legacy Pump. The Legacy pump will pull ambient air through the PUF
cartridge at a rate of 5 liters/minute for 24 hours. The air borne PCBs will be collected on the
PUF that will be subsequently extracted in the laboratory and the extract analyzed for PCBs by a
gas chromatograph equipped with an electron capture detector.

3.0 EQUIPMENT AND MATERIALS

3.1  Continuous-Flow Sampling Pump

The pump should provide a constant flow rate of 1 to 5 liters/minute. The SKC Leland
Legacy pump will be used (see Figure 1). The Leland Legacy dual diaphragm sample pump is
designed specifically to provide constant airflows from 5 to 15 L/min with minimum power
requirements and low noise. The pump’s internal flow sensor measures flow directly and acts as
a secondary standard, constantly maintaining the set flow rate. The built-in sensors

automatically correct flow for variations in temperature and atmospheric pressure.

3.2 Polyurethane Foam (PUF)

The PUF should be of the polyether type with a density of 0.0225g/cm®. This type of
foam is used for furniture upholstery and mattresses. The PUF is cut in cylinders that will fit

into the sampling cartridge under slight compression (approximately 22-mm I.D. and 7.6-cm
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long). The PUF must be solvent extracted and dried prior to use. The cleanliness of the PUF
must be demonstrated prior to use. Pre-extracted PUF plugs and sampling cartridges may be
purchased by SKC (Cat. N0.226-92). These PUFs must be demonstrated clean prior to use.

3.3  Sampling Cartridge

The sampling cartridge should be a 20-mm (1.D.) by 10-cm long borosilicate glass tube
drawn down to a 7-mm (O.D.) open connection for attachment to a pump using flexible tubing.
These cartridges must be solvent rinsed and dried prior to loading the PUF. The analytical
laboratory performing the PCB analysis will perform loading of the PUF into the cartridge (see
Figure 1). The laboratory will provide loaded PUF cartridges sealed with plastic caps and

contained in a clean glass jar.

3.4 Flexible Tubing

The flexible tubing should have an inside diameter such that the drawn down end of the
PUF cartridge will snugly fit inside the tubing with out leaking. The tubing should also be able
to fit over the pump connection. The tubing should be Tygon, or silicone in construction. The

length of the tubing will be dictated by the sampling location.

3.5  Sampling Stand

The sampling stand should be able to stand on its own and allow the PUF cartridge to be
positioned 1 to 2 meters above the ground. The sampling stand should also be able to provide

the pump protection from rain and snow (see Figure 1).

3.6 Dry-Cell Calibrator

A dry cell calibrator certified NIST traceable to be used to set the pump flow rate and

verify the sample flow rates. A Bios Primary Flow Calibrator will be used.
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40 SAMPLERSITING

Actual sample locations will be described in the associated Remedial Action Monitoring (RAM)
Quality Assurance Project Plan. At each sample location, the sampler should be in an
unobstructed area at least 30 meters from any obstacle to air flow. The PUF cartridge intake
should be positioned 1 to 2 meters above ground level. The PUF cartridge intake should be
orientated either downward or horizontal. If a horizontal orientation is used, care must be taken

so that the cartridge intake does not collect rain water during rain events.

5.0 EQUIPMENT OPERATION

In order to operate the Leland Legacy pump, it is necessary to set up the pump.

5.1 Pump Setup

Keypad Basics

* Scrolls through run time data and setup options

A Increases values such as flow rate

v Decreases values such as flow rate

[ A ¥] When pressed simultaneously, displayed item is selected or entered

* A 'V * Security code that must be pressed in sequence to enter Setup.

Turning the Pump On/Off

e Press any button to turn on the power.

e Press [ A V] to run the pump or to place a running pump in Hold.
e Manual Off: from Hold, press and hold *.

e Auto Off turns off the pump after 5 minutes in Hold.
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Entering and Navigating Setup

Entering: Press [A V], then press the security code in sequence *A ¥ *. Setup should

appear briefly on the LCD.

Navigating:  Press * to scroll through parameters. Once the LCD shows End, parameters will

repeat until the user exits Setup.

Exiting: Press * until End appears on the LCD. Press [A ¥]. The pump is now in Hold.

Setup Options

After entering Setup, go to:

1.

Flow Set: Press A or V¥ to increase or decrease to the desired pump flow rate. Pump
will start running. Press * to move to the next parameter.

ADJ: After attaching calibrator to pump, press A or V¥ to increase or decrease flow
adjustment until desired flow reading is indicated on calibrator. Press * until End
appears. Press [ A V] to save new flow adjustment settings and exit Setup.

CALCh: Pressing [A V] initiates single-point calibration. Pressing A seven times
initiates a full calibration. (Note: Full calibration is done once a year or after
maintenance.)

12Hr/24Hr Clock and Delayed Start: Press A or ¥ to move between standard (12 hr),
military (24 hr) and Dela (delayed start). Press * to select.

Time of day: Press A or ¥V to increase or decrease flashing hour. Press * to move from
hours to minutes. Press A or V¥ to increase or decrease flashing minutes. Press * to
move to next parameter.

ST (Sampling Time): Allows the user to program a specific run time. Press A or V¥ to
increase or decrease the time in minutes. Press * to move to next parameter.
Temperature: Press A or V¥ to toggle between Fahrenheit (F) and Celsius (C). Press *
to move to next parameter.

Atmospheric Pressure: Press A or V¥ to toggle between mercury (In), millibars (mb)
and millimeters of mercury (mm). Press * to move to next parameter.

CLr: Press [ A V] to clear accumulated run time and volume data to zero.

Appendix_10_SOP for TO-10A_052009.doc 4 May 2009



10. ESC: Press [ A V] to exit Setup without saving new settings.

11. End: Press [ A V] to save new settings and exit Setup.

Resetting Run Time Data

To reset accumulated volume and run time data to zero:

1.

5.1.1

Press [ A V], then press the security code in sequence *A ¥ *. Setup will display
briefly.

Press * until Clr appears, then press [A V].

Press * until End appears, then press [ A ¥ ] to exit Setup. The pump is now in Hold.

Setting the Sampling Time

Program the pump from the integral keypad or a PC using DataTrac software to sample from 1 to
99999 minutes.

1.

Press [A V], then press the security code in sequence *A ¥ *. Setup will display
briefly.

Repeatedly press * until ST L/min and a flashing time and Set appear on the display.

Set the sampling time by pressing A or V¥ to increase or decrease it to the desired time
in minutes. (NOTE: For this ambient air program, the desired sampling time is 24 hours
or 1440 minutes.)

Press * repeatedly until End appears.

Press [ A V] to save the new sampling time and exit Setup.

Setting the Pump Flow Rate

Press [ A V], then press the security code in sequence *A V¥ *,

The flow rate and setup will flash on the LCD. Press A to increase flow rate. Press V¥
to decrease flow rate. The pump will run while the flow is set. (NOTE: For this ambient
air program, the desired flow rate is 5 liters per minute which will allow for collection of

approximately 7.2 m* over a 24-hour period.)
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3. Once the desired flow rate is displayed, press * until End appears. The pump will stop
running.

4. Press [ A V] to save the new flow rate and exit Setup.

6.0 PUMP CALIBRATION

A flow system must be audited following initial setup of the Leland Legacy Pump and
prior to sampling and at the end of sampling, as defined by the project specific QAPP, during the

sampling event.

6.1  Setting Verified Flow Rate Using a Primary Standard Calibrator

Verification of the flow rate is performed prior to the sampling period as follows:

Connect the pump inlet to a calibrator (i.e., primary source dry- cell calibrator) with

representative media in-line.

1. Press [ A V], then press the security code in sequence *A ¥ *. The flow rate and Set will
flash.

2. Set the flow on the pump display by pressing A or V¥ to increase or decrease flow to the
desired rate.

3. Press *. Adj will appear.

4. If the calibrator reads a higher flow rate than the pump is set for, press ¥ until they are in
agreement (within £10%). If the calibrator a reads lower flow rate, press A until they are
in agreement (within £10%). When pressing A or V¥, the pump display will indicate the
adjustment (or correction) made in L/min.

5. Press * until End appears.

6. Press [ A V] to save the new flow rate and Adj and exit Setup. Reset the run time data.
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6.2

7.0

Verifying Flow Rate Using a Primary Calibrator

Following steps 1 and 2 of Section 7.0, place the inlet to the dry calibrator to the intake of
the PUF cartridge making a complete seal.

Read the flow rate from the calibrator and the flow rate from the pump. The two readings
should be within £5%. Record the flow rates and %D on the data sheet.

If agreement is not met, adjust pump flow rate as described in line 5 of Section 6.1. Press
[ A V] to save the new flow rate and Adj and exit Setup. Reset the run time data. Record
the start time and adjusted pump flow rate.

At the completion of the sampling and prior to removal of the PUF cartridge, place the
inlet to the dry calibrator to the intake of the PUF cartridge making a complete seal.

Read the flow rate from the calibrator and the flow rate from the pump. The two readings
should be within £5%. Record the flow rates and %D on the data sheet.

If agreement is not met, flag the sample volume as estimate due to a high difference in

initial and final flow rate.

SAMPLING

Note: During handling of sample media, nitrile and/or cotton gloves will be used.

Following the setup and calibration procedures, remove plastic caps from pre-cleaned
cartridge assembly and return to the jar for later use. Attach cartridge to the pump using
the flexible tubing.

To begin sampling, press [ A ¥ ] to run the pump. Record the start time (clock time) and
pump flow rate.

Perform flow rate verification (section 6.2).

Sample for the time specified in the QAPP. (NOTE: For this ambient air program, the
desired sampling time is 24 hours or 1440 minutes).

To stop sampling, press [ A V] to place the pump in Hold. Record the stop time (clock
time), sampling elapsed time (in minutes) (should be 1440 minutes), flow rate, and final

volume.
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(2]

. When sampling is complete, pump data are retained in memory for recovery. Data can
be viewed on the LCD by using the * button to scroll through it.

~

Perform flow rate calibration verification (Section 6.2).

o

Remove PUF cartridge from the pump and replace the plastic caps on the cartridge.

©

Put the cartridge back in its original sealed and labeled (as designated in the RAM
QAPP) container.
10. Place sample in a temperature controlled (4°C + 2°C) storage facility (refrigerator or

cooler) until transport to an analytical laboratory.

Note: If flow drops by more than 5%, the pump goes into Hold and retains historical data.
The flow fault icon flashes during flow fault. The pump will restart in 20 seconds and try to
continue sampling. If the flow remains restricted, the pump returns to flow fault. Auto-
restart is attempted every 20 seconds up to 10 times. Flow fault time is not added to the

displayed run time or cumulative volume display.

8.0 SAMPLE VOLUME DETERMINATION

The SKC Leland Legacy pump displays the volume collected at the end of the sampling
period. This data is collected as per item 5 of Section 7.0. The sample volume is measured in
liters and must be divided by a factor of 1000 to convert the units from liters (L) to cubic meters
(m®). This sample volume will be used along with the analytical results to yield a PCB

concentration.

9.0 SAMPLE SHIPMENT AND CHAIN OF CUSTODY

Prior to transferring the samples to the analytical laboratory, the samples must be
packaged such that the samples will remain intact and at the proper temperature (4°C + 2°C)
during transport to the laboratory for proper sample integrity. Documentation of the transfer of
sample custody from the sampler to the laboratory must also be performed for proper sample

integrity.
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9.1 Chain of Custody Form

Prior to sample transfer a chain of custody form must be completed. This form will
either be supplied by the sampler or the analytical laboratory. Refer to the RAM QAPP for the

chain of custody form. At a minimum, the following items must be completed for each sample:

e Project Name.

e Shipping Date.

e Sample Identification (as specified by the RAM QAPP and on the sample label).
e Date of Sample Collection.

e Sample Description (location, station #, etc.).

e Sample volume (m°).

e Requested Analysis (PCBs).
When transferring the custody of the samples to the laboratory (or laboratory currier) sign

and date/time the “Relinquished By:” section of the form and have the laboratory or currier sign

and date/time the “Received By:” section. Keep a copy of each form for the project file.

9.2  Packing of Samples
The following procedure should be followed for packing of the samples for shipment.
Verify the sample ID against the chain of custody form.

Wrap the sample container in packing material (i.e. bubble wrap, bubble bags).

Place wrapped container into cooler which is lined with cushioning material.

M w0 p R

Place bags of ice or blue ice on top and around the sample containers such that the

sample temperature will be maintained.
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5. Place a water filled vial labeled “Temperature blank” in among the samples to act as a

10.0

representative sample. Upon receipt at the laboratory, the laboratory will measure the
temperature of the water contained in this vial to determine if the temperature of the
samples was maintained at 4°C + 2°C.

Secure the cooler lid closed.

BATTERY OPERATION

Installing the Battery

Align connector of battery pack with connector of pump body.
Gently press battery pack into pump body until it is flush with the pump case. Insert and
tighten three screws. Note: Make sure the longest of 3 screws is placed in the top screw

hole.

Charging the Battery

Insert the plug on the Charging Unit into the battery-charging jack on top of the pump
(underneath the protective cover).

Insert the plug on the Power Supply into the jack on the Charging Unit.

Slide the appropriate wall plug into the Power Supply and plug the Power Supply into a

wall outlet.

Note: The battery will recharge in approximately 15 hours.

Removing and Replacing the Battery Pack

Turn off pump before removing battery. Removing the battery while in operation may
corrupt pump history.

Position pump with belt clip facing upward.

Use a Philips head screwdriver to remove three screws on bottom half of pump.
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4. Grasp and remove battery pack by pulling it up and away from pump body.

5. Align connector of new battery pack with connector of pump body.

6. Gently press battery pack into pump body until it is flush with the pump case. Insert and
tighten three screws. Note: Make sure the longest of three screws is placed in the top

screw hole.

11.0 PUMP MAINTENANCE

If pump maintenance is required, return the pump to the manufacturer for repair.

12.0 ADDITIONAL INFORMATION

A more detailed equipment manual is available from SKC and is located in the site office

for any other questions about the Leland Pump.
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Satnpling Stand

Figure 1. TO-10A Sampler Setup
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1.0 PURPOSE AND OBJECTIVES

This SOP describes the procedures used to determine visible opacity of air emissions
from applicable on-site sources in use at the GE Hudson remediation. Possible emission sources
from this site include diesel engine emissions from equipment on the river (tug and push boats,
dredging equipment on barges), on land (process facility heavy equipment, dump trucks,

switching yard locomotive engine).

20 CERTIFICATION REQUIREMENTS - FIELD OBSERVERS

This document describes the sampling procedures to be used in the field by qualified
observers, for determination of visible opacity in ambient air. A qualified observer is an
individual who has met the requirements of Section 3.12.1 Certification and Training of
Observers, from the Quality Assurance Handbook for Air Pollution Measurement Systems:
Volume I11. Stationary Source Specific Methods, EPA-600/4-77-027b Feb. 1984, Section 3.12
Method 9 — Visible Determination of the Opacity of Emissions from Stationary Sources. Only
persons who have met the certification and training requirements identified in this Section

should perform opacity measurements for this program.

3.0 EQUIPMENT OPERATION

In order to observe visible emissions, the following equipment may be necessary if
supporting meteorological data are not available for the observation period from the dedicated

station in place at the processing facility.

3.1 Equipment

e Compass.
e Abney Level.

e Sling Psychrometer.
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e Wind meter.

e Range Finder.

e Stop watch/timer.

e Visible Emission Observation (VEO) Forms.
o Camera.

e Hand-held GPS.

3.1.1 Compass

The compass is used to determine the direction of the emission point from the spot of where

the observer stands and for determining the wind direction at the source.

1. Set the compass declination to the value corresponding to the appropriate geographical
location.

2. Hold the compass base horizontal at all times.

3. Open the compass cover to about 45°, so that you can see the graduated bezel and long
white index line the mirror.

4. Sight on the target using the “gun sight” on the edge of the cover.

5. Align the compass so that the black line on the mirror passes through the long index
mark.

6. Once the compass needle and arrow are parallel, the compass base is level and the
emission is in the “gun sight”, open the compass fully and read the bezel scale where it is
aligned with the small index line adjacent to the mirror hinge and white triangle.

7. Record reading on data sheet (direction of source in relationship to observer).

8. Note the wind direction at the emission source and record the compass reading on the
data sheet (this can be accomplished by noting the direction the plume slants or the

direction leaves are blowing, etc.).
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3.1.2

Abney Level

The abney level is used to determine the vertical viewing angle of the observer to the plume.

Use the level as follows:

3.1.3

With the scale and bubble level upright, place the peephole eyepiece near your eye.

View the plume through the left side of the abney level view screen, and align the black
cross hair with the observation point.

Rotate the bubble level until the mirror on the right side of the abney level view screen
shows the reflection of the bubble with its center aligned with the cross hair.

Re-check that Steps 2 and 3 are carried out simultaneously.

Remove the abney level from your eye and read the scale for the angle of inclination.
The angle is the value marked on the scale that aligns with the zero line marked on the

pivot arm.

Sling Psychrometer

The sling psychrometer is used to determine the relative humidity (RH) during the

observation. Relative humidity can be obtained from the on-site meteorological station (MET

station) located at the processing facility. In the event that the relative humidity cannot be

obtained from the MET station, follow the steps provided below to obtain the RH.

Open the psychrometer by pulling on each end.

Check that the wet-bulb wick is moist.

Hold the main body as a handle and spin the thermometers for approximately 90
seconds.

Stop their spin and quickly read the wet bulb thermometer value and then the dry bulb
value.

Repeat Step 4 until two consecutive readings of the wet bulb and dry bulb scales do not

vary from the previous values.
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3.14

Slide the psychrometer halves back together so that the slide rule scales are visible on the
side of the instrument.

Find the wet bulb value on the wet bulb scale and the dry bulb on the dry bulb scale.
Align the wet bulb with the dry bulb value. The arrow at the end of the inside scale will
then be pointing at the correct relative humidity value.

Read and record the relative humidity on the field data sheet.

Wind meter

The hand held wind speed meter will provide the wind speed at the time of the observation

when the wind speed cannot be obtained from the on-site MET station. To use the hand held

wind meter follow the procedure presented below.

3.15

Hold the meter vertical with the wind blowing against the back of the unit.

Hold the middle of the unit so that the intake holes at the bottom rear are not covered.
Read the left hand low mph scale where the white ball in the center vertical tube aligns
with the scale.

If the white ball goes to the top of the scale, cover the top of the red tube on the top of the
meter with your finger.

Read the right hand high mph scale where the white ball aligns with the scale.

Because the wind speed fluctuates, the ball will range up and down the scale. Report the

high and low values of the range on the field data sheet.

Hand-held GPS

The hand held GPS will be used to record the position of the observer and the piece of

equipment being observed. The GPS will be operated in accordance with the manufacturers

instructions. Coordinates will be recorded on the field data sheet.
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40 PROCEDURE

The observer shall use the following procedures for visually determining the opacity of

emissions.

4.1 Emission Source and Ambient Condition Data Gathering

Prior to making opacity measurements, the observer must document a description of the
source being observed, the position of the observer relative to the source, and the ambient

weather conditions the source is exposed to during the opacity measurement.

4.1.1 Emission Source Description

A description of the emission source must be made prior to performing the opacity
measurement. The field data sheet (see Figure 1) includes fields that prompt the observer to
provide the necessary information to describe the emission source. The completion of the data

sheet is described in Section 4.3. Items to be recorded are:

e The vehicle or area of fugitive emission being observed.

e What the vehicle is doing (starting up, pushing barges, etc.) or the cause of the fugitive
emission.

e The description of the emission point (can be a tail pipe or dust generated from a truck
driving down a road, etc.).

e The height of the emission point relative to the ground/water surface. This can be an
estimate of how high the vehicle exhaust plume or fugitive emission starts relative to the

ground/water surface.

4.1.2 Position of Observer Relative to Source

A description of the position of the observer relative to the emission source must be made

prior to performing the opacity measurement. The field data sheet includes fields that prompt the
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observer to provide the necessary information to describe the emission source. The completion

of the data sheet is described in Section 4.3. Items to be recorded are:

413

Height of the emission source relative to the observer (how high is the vehicle exhaust
pipe exit or the source of the fugitive emissions above the observers head). This height
can be estimated by the observer.

The distance the observer is from the source being observed. (This distance can be
estimated or determined with a range finder).

The position of the source relative to the observer. (This can be done using a compass).
Whether the source is stationary or moving.

Background behind emissions (clear sky, overcast, structures, vegetation, etc.)

Ambient Weather Conditions

The ambient weather conditions must be made prior to performing the opacity measurement.

The field data sheet includes fields that prompt the observer to provide the necessary information

to describe the emission source. The completion of the data sheet is described in Section 4.3.

Items to be recorded are:

4.2

Sky conditions (clear, cloudy, etc.).

Wind Speed (obtain from MET station or hand held meter).

Wind direction (obtain from MET station or compass).

Temperature (obtain from MET station or other local weather station).

Relative humidity (obtain from MET station or sling psychrometer).

Position

The observer will stand at a distance sufficient to provide a clear view of the emissions with the

sun positioned within a 140° arch behind the observer. Also, the observer will position himself

or herself in such that the line of sight is perpendicular to the source of opacity emissions. When
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observing multiple locations, the observers’ line of sight should not include more than one plume

at a time.

4.3 Observations

Opacity observations shall be made at the point within the plume with the greatest
opacity. The observer should not look continuously at the plume, since this can lead to eye
fatigue, but instead should observe and evaluate the plume momentarily at 15-second intervals.
Readings must be made to the nearest 5% opacity. Opacity will be determined as an average of
24 consecutive recorded observations. Equating actual in-field opacity observations to percent
opacity measurements can only be performed by a trained observer who meets the certification

requirements identified in Section 2.0

4.4 Field Record

The observer shall record the name of site, emission location, name, and date on the field
data sheet (Figure 1). The time, distance to emission source, wind direction, wind speed,
description of the sky conditions, and background are recorded on a field data sheet at the time

opacity are started and completed.

The following are brief descriptions of the type of information that needs to be entered on the
field data sheet.

1. Source Name — In this case it would be the site name.

2. Address —Physical location of site where observations are being made.

3. Process Equipment, Operating Mode — Brief description of process equipment and
operating rate.

4. Describe Emission Point — Emission point location, diameter color for identification
purposes.

5. Height Above Ground Level — Emission point height.

6. Height Relative to Observer — Indicate vertical position of observation relative to

stack top.
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10.
11.
12.

13.

14.

15.
16.
17.

18.
19.
20.
21.

22,

23.

24,

25.
26.
27.

Distance from Observer — Distance to emission point; estimate or determine by the
range finder.

Direction from Observer — Direction to emission point; as determined using the
compass.

Describe Emissions — Include plume behavior and other physical characteristics.
Emission Color — Gray, brown, white, red, black, etc.

Plume Type — Continuous, Fugitive, Intermittent.

Water Droplets Present — Determine by observation. (Note: Water droplet plumes are
very white, opaque and dissipate rapidly)

If Water Droplet Plume — Attached (forms prior to exiting emission point) or
detached (forms after exiting stack).

Point in Plume at Which Opacity was Determined — describe physical location in
plume where readings were made.

Describe Background — Object that the plume is read against.

Background Color — Blue, white, green, etc.

Sky Conditions — Indicate cloud coverage by description (clear, scattered, overcast,
etc.).

Wind speed — Obtain from on-site MET station or use wind meter to determine.

Wind Direction — Obtain from on-site MET station. Or use compass.

Ambient Temperature - °F or °C.

Relative Humidity — Obtain from on-site MET station or use the sling psychrometer
when MET station not available.

Source Layout Sketch — Include wind direction, and other landmarks to identify
location of emission point from observer location.

Draw North Arrow — Draw arrow using compass.

Sun Location Line — Point line of sight in direction of emission point, place pen
upright on sun location line and mark location of sun when pen’s shadow crosses the
observers’ position.

Comments — Any information not addressed else where on field data sheet.
Observation Date — Date observations conducted.

Start Time, Stop Time — Beginning and end times of observation period.
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4.5 Data Reduction

Opacity shall be determined as an average of 24 consecutive observations recorded at 15-second
intervals. For each set of 24 observations, calculate the average by summing the opacity of the
24 observations and dividing this sum by 24 (block average). Due to the mobility of the
emission sources at this site, a single set of 24 observations will be sufficient for an opacity

measurement of the emission sources at this site.

5.0 ADDITIONAL INFORMATION

Please refer to EPA 40 CFR 60, Method 9 for more information regarding visible emissions and
Quality Assurance Handbook for Air Pollution Measurement Systems: Volume I11.
Stationary Source Specific Methods, EPA-600/4-77-027b Feb. 1984, Section 3.12 Method 9 -

Visible Determination of the Opacity of Emissions from Stationary Sources.
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GE HUDSON REMEDIATION PROGRAM

Visible Emission Observation Form

TRC

Customer-Focused Solutions

SITE
Project Number
ADDRESS OBSERVATION DATE START TIME STOP TIME
SEC SEC
MIN 0 15 30 45 |MIN 0 15 30 45
CITY STATE ZIP
1 31
PHONE SOURCE ID NUMBER
2 32
PROCESS EQUIPMENT OPERATING MODE
3 33
4 34
5 35
6 36
DESCRIBE EMISSION POINT
7 37
START STOP
8 38
HEIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER
9 39
START STOP START STOP
10 40
DISTANCE FROM OBSERVER DIRECTION FROM OBSERVER
11 41
START STOP START STOP
12 42
DESCRIBE EMISSIONS
13 43
START STOP
14 44
EMISSION COLOR PLUME TYPE: CONTINUOUS D
15 45
START STOP FUGITIVE D INTERMITTENT []
16 46
WATER DROPLETS PRESENT IF WATER DROPLET PLUME
17 47
NO D YES I:I ATTACHED I:I DETACHED I:I 18 48
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED
19 49
START STOP
20 50
DESCRIBE BACKGROUND
21 51
START STOP
22 52
BACKGROUND COLOR SKY CONDITIONS
23 53
START STOP START STOP
24 54
WIND SPEED WIND DIRECTION
25 55
START STOP START STOP
26 56
AMBIENT TEMP RH percent
27 57
START STOP
28 58
Source Layout Sketch Draw North Arrow 29 59
X Emission Point Q 30 60

Sun == wind —>
Plumeand —

OBSERVER'S NAME (PRINT)

Stack OBSERVER'S SIGNATURE DATE
ORGANIZATION

Sun Location Line CERTIFIED BY DATE

COMMENTS VERIFIED BY DATE

Figure 1




APPENDIX 12

SOP FOR ODOR (H,S) MONITORING -

TEDLAR BAG SAMPLING/JEROME
METER




Standard Operating Procedures

Performing Odor Sampling and Hydrogen Sulfide Analysis Using Tedlar Bag
Collection and the Jerome Hydrogen Sulfide Analyzer

Revision 0
December 2006

Author

Technical Reviewer

Project Manager

QA Officer



TABLE OF CONTENTS

Section Page
1.0 PURPOSE OF SOP ...ttt ettt ettt ettt e s sttt e e st bt s e s bt e e e s sab e e e s eabbe s e sabeaesssbbasssanbessssabenas 1
2.0 EQUIPMENT DESCRIPTION ...ttt sttt se ettt te e ae st e te e teeteanaeensesneesteesteenbessaesreenreas 1
3.0 EQUIPMENT AND MATERIALS ... .ottt ettt e beete et eenaesraenneas 1
3.1 = oI = 3 = 7N USSR 1
3.2 Rt 1N (o1 = I 710 NI U= 1T 1
3.3 CONTINUOUS-FLOW SAMPLING PUMP......ooiiittiie ittt ettt etea s sae e et e s e sstee e s sabe e e e sbae e e snteeessnreeas 2
3.4 HYDROGEN SULFIDE ANALYZER...uiiiiiiiiiitittiieie et ieiittttese st sesbasttssesssasssttesssasssassttasssesssasissbesssesssssssbesssessssins 2
3.5 JEROME HYDROGEN SULFIDE ANALYZER ZERO AIR FILTER ...ccii ittt ettt 2
3.6 (D] O = I I OF Y I =1 =7 @] = ST 3
3.7 CALIBRATION FUNCTIONAL TEST IMODULE ...vciiiiiiiitttiii ettt ettt aa s e st bbb e e e s s s sabbaaae e 3
4.0 SAMPLE COLLECTION. ...ttt ettt e et e s ettt e s s bt e e s s eb b e e e s aab e s s s sabasessbbasesabbassssabenesssbbasesnes 3
41 SAMPLE LOCATION DETERMINATION . ..1ttiiiiiiiittttitieeisiiistbtetsesssssisbbasssesssssasbbsssssssssssssbssssssesssassbssssssesssssssnnes 3
4.2 SKC UNIVERSAL SAMPLE PUMP OPERATION L.uttiiiiiiiiiiiitiieiieeiesiiiiesieeesssiisbbssssssssssssssssssssesssssssssssssesssasnnnes 3
4.2.1 T LIRS (U oSSR 4
4.2.2 SEHING FIOW RALIE.......iiiie et e st st e s te e b e e te e e et e stesbesteeneeree e eneees 4
4.2.3 ST 12 2] 0] 1T RS 4
4.2.4 Programming Delayed and Intermittent Sampling.........cccccvviiiiiiicicscse e 5

4.3 SAMPLE PUMP CALIBRATION .. .ueiiiitetieiteteesetteeesateesssassessssssesssasessssassesesssbesesasssssesasasssssssesesssssesessssessssssenes 5
431 Pre-sample CaliDration ... e 6
432 POSt-SamPIe CaliDration..........ccciiriiiiiie et e 6

5.0 SAMPLE ANALYSIS ..ottt ettt e e e ettt e s ettt e e s bt e e e ettt s e sasaeeessabaeesssbbesesabeeeessabeeessbbesesanes 6
51 JEROME HYDROGEN SULFIDE ANALYZER OPERATION ..uuiiiiiiiiiiiiiiiiieeeesiibbeiies e s s s ssibbsseessesssssssssssssesssessnnnes 6
5.2 | IO B I G0 ] =TSRRI 7
5.3 (D R O == =y 1 [ PO 7
5.4 SENSOR REGENERATION L..uuuuttiiitieiiiiititteeteeesiaiistsettsesssaisssssssessssiisssssssssssinsssssssssessimssssssssessimsssssessesssoinne 8
55 4 =S ol A\ N 10 E OO RRRTRRTN 9
5.6 HYDROGEN SULFIDE IMEASUREMENT ...vviiiiittiieieteteeiteeeesetteeesestesssssseesssessesssassesssssesssssssesesassessssssssesssssesesns 9
56.1 Standard OPEration IMOUE .........ccoviieiriiie e sttt re e e ee e e tesresresreaneereeneeneees 9
5.6.2 YUY oo - PSS 10

5.7 (O NI 1=7 27 1 [0 TSR 11
5.7.1 (O 1[0 = 1[0 O aT=Tox TP 11

6.0 YN I T AN 1 O TR 12
6.1 SKC UNIVERSAL SAMPLE PUMP ...ttt ettt s s st e b e e e s s s s bbb aa e e e s s s s saares 12
6.2 JEROME HYDROGEN SULFIDE ANALYZER ......utttiiiiiiiiiiitiiiiiee e s s iiibaiiessessssbbtsssesesssssbssssssesssesssssssssesssassssnns 13
6.2.1 FFIOW SYSTEIM ..ttt bbb e e bt bbbt Rt e b e e et e besb e s b e bt en e e e et e 13
6.2.2 ChanQiNg the FFUSE.....cuece ettt st e e te e e s e e et e besbesteereaneesreneas 14
6.2.3 2T LT VO] o T=] - To] o VOSSPSR 14

7.0 ADDITIONAL INFORMATION ... .cetiii ittt ettt e e s ba e e s s eb e e s s e bt it e s s sabe e e s sabaeessbbassssaranas 16
7.1 SKIC UNIVERSAL PUMP ...ttt ettt ettt e e e sttt e e e et b e e e st ae e e s ba e e e sasteesesabaeessbbeeesanreeeesnrens 16

7.2 JEROME HYDROGEN SULFIDE ANALYZER .....ccvutiiietteeeiiieeeeeitesessiteeessessesssasssssssssssssssessssssssssssesesssssesssses 16



1.0 PURPOSE OF SOP

This SOP describes the procedures used to measure odor as hydrogen sulfide. The SOP
details the collection of a one hour integrated sample of ambient air using a Tedlar bag and
analysis of the sample using a Jerome Hydrogen Sulfide Analyzer. Alternatively, if the Jerome
meter is in the immediate vicinity of the odor observation the analyzer can be used as a direct

instrument without use of the Tedlar bag sampling technique.

2.0 EQUIPMENT DESCRIPTION

Ambient air is pumped into a Tedlar bag at a prescribed flow rate over an approximately
one hour time period to yield an integrated ambient air sample. A SKC Universal Sample Pump
(or equivalent technology), a constant flow air sampler, will be used to collect the one hour
integrated ambient air sample. The ambient air sample will be attached to the Jerome Hydrogen
Sulfide Analyzer (or equivalent technology) using flexible tubing for analysis. The Jerome
Hydrogen Sulfide Analyzer is an ambient air analyzer with a range of 0.003 ppm (3 ppb) to 50

ppm (parts per million).

3.0 EQUIPMENT AND MATERIALS

3.1 Tedlar Bag

A 10 liter Tedlar bag (see Figure 1 for an example) with a non-metallic valve. The valves
should be constructed of polypropylene or Teflon.
3.2  Y-Inch Tygon Tubing

Flexible tubing to be used to connect the Tedlar bag to the SKC pump for collection of
ambient air and\or connection of the Tedlar bag to the Jerome Hydrogen Sulfide Analyzer for

analysis.
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3.3  Continuous-Flow Sampling Pump

The pump must be capable of pulling ambient air at a flow rate of approximately 0.10 -
0.15 liters per minute (LPM) to obtain a total sample volume of 6 - 9 liters over a one-hour
period. A SKC Universal Sample Pump (or equivalent technology) (see Figure 2), a constant
flow air sampler will be used to collect the ambient air sample. The SKC Universal sample
pump will be set to the low flow setting which will allow a 0.1 liter/minute flow rate. The

sampler should be set to operate for a one-hour sampling period (see Section 4.2.4).

3.4 Hydrogen Sulfide Analyzer

The hydrogen sulfide analyzer must be able to measure hydrogen sulfide in ambient air at
levels of 0.01 ppm (parts per million). The Jerome Hydrogen Sulfide Analyzer (Figure 3) is an
ambient air analyzer with a range of 0.003 ppm to 50 ppm (parts per million). When sampling,
an internal pump pulls ambient air over a gold film sensor for a precise period. The sensor
absorbs the hydrogen sulfide and determines the amount absorbed and displays the measured
concentration of hydrogen sulfide in ppm. The analyzer’s microprocessor automatically re-
zeroes the digital meter at the start of each sample cycle and freezes the meter reading until the

next sample is taken, eliminating drift between samples.

3.5  Jerome Hydrogen Sulfide Analyzer Zero Air Filter

The Zero Air Filter removes mercury vapor, mercaptans, and hydrogen sulfide from the
air sample. Readings with the filter installed should be near zero. The Zero Air Filter is used to
equilibrate the unit to ambient air temperature to limit biases to measured values introduced by
air warmer or cooler than the analyzer temperature. Also, the Zero Air Filter is used to identify
contamination. If the readings do not approach near zero when installed, contamination may be

present.
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3.6  Dry-Cell Calibrator

A dry cell calibrator certified NIST traceable to be used to set the pump flow rate and

verify the sample flow rates. A Bios Primary Flow Calibrator will be used.

3.7 Calibration Functional Test Module

The functional test module includes a permeation tube containing hydrogen sulfide. The
module will produce a hydrogen sulfide gas at a concentration of 250 ppb (0.25 ppm) + 20% that

will be introduced into the Jerome analyzer as a calibration check.

40 SAMPLE COLLECTION

Odor sampling will be performed as a result of either on-site worker notifications of
odors or odor complaints received from the public in the immediate vicinity of the remediation

Zone.

4.1  Sample Location Determination

Based on the information in the odor complaint, determine the possible source of the
odor. Place Tedlar bags and sampling pumps in up-wind and down locations from the possible
source. Use the on-site meteorological station located at the processing facility to determine the
wind direction relative to the possible odor source.

4.2  SKC Universal Sample Pump Operation

Pump calibrations should be performed daily prior to commencement of remediation. In
this manner they can be rapidly deployed from multiple locations as needed in response to odor

events/observations.
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421

4.2.2

4.2.3

Initial Setup

Ensure the pump is set for low flow: Remove the cap screw covering the regulator valve

and turn the exposed screw counter-clockwise 4 or 5 turns. Replace the cap screw. The
pump is now set for low flow.

Insert positive pressure attachment: Remove the cap screw covering the pump exhaust.

Screw in the positive pressure adaptor. This adaptor will allow the pump to fill the

Tedlar bag with ambient air.

Setting Flow Rate

Connect ¥4 inch tygon tubing to the pump intake.

Start the pump using the on/off switch.

Connect the dry-cell calibrator to the intake end of the ¥ inch Tygon tubing. Adjust the
flow using the flow adjust screw until the flowmeter reads the desired flow rate (see
Section 4.3).

When the flow rate is set, press Flow and Battery Check to place the pump in Hold.

Disconnect the calibrator.

Sampling

Following flow rate setting, open the Tedlar bag valve and connect the % tygon tubing to
the bag for sample collection.

While the LCD displays HOLD, start sampling by pressing Start/Hold. Record the start
time. At the end of the sampling period, press Start/Hold and record the stop time.
Verify the flow rate at the end of the sampling period (see Section 4.3).

At the end of the sampling period, close valve on the Tedlar bag and disconnect the
Tygon tubing.

Transport sample to field office/laboratory for analysis.
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4.2.4 Programming Delayed and Intermittent Sampling

1. To enter Delayed Start Mode: From Hold, press Set-up. Enter the number of minutes

delay (up to 9999) before the sampling period begins by pressing Digit Select and Digit
Set. Digit Select advances the flashing digit and digit set increases the value of the

flashing digit.

2. To enter Sample Period Mode: Press Mode. Press Digit Select and Digit Set to enter the
sampling time period in minutes. Note: The sample period is the total period in which
sampling is performed and NOT the pump run time.

3. To enter Pump Period Mode: Press Mode. This is the actual running time of the pump.

Use Digit Select and Digit Set to enter the pump run time.

Options during Sampling

1. Pause — Pause (shutdown) the pump by pressing Start/Hold. All timing data will
freeze. To resume sampling, press Start/Hold; timing data will resume.

2. Flow or Battery Fault Shutdown — During restricted flow or low battery conditions,
the sampler will shutdown. HOLD will display on the LCD and timing functions will
pause. LO BATT or FLOW FAULT will display on the LCD. To restart from flow
fault, correct the blockage and press Start/Hold. 1f LO BATT is displayed, recharge
battery.

3. Display Times — Elapsed sampling period is continuously displayed on the LCD.
Press and hold Pump Run Time to display pump run time. Press and hold Total

Elapsed Time, to display total elapsed time, including delayed start time.

4.3  Sample Pump Calibration

Flow rates are checked twice a day (before and after sampling). If pumps are not used to
collect a sample on any given day a single calibration prior to the start of remediation is

satisfactory.
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4.3.1 Pre-sample Calibration

1. Connect the pump inlet to a calibrator (i.e., primary source Dry-cell calibrator) with ¥4
inch Tygon tubing.

2. If the calibrator reads a higher flow rate than the pump is set for, adjust the pump until
they are in agreement (within £20%). If the calibrator reads a lower flow rate, adjust the
pump until they are in agreement (within £20%).

3. Record the flow rate on the sample data sheet (Figure 4).

4.3.2 Post-Sample Calibration

1. Close the inlet valve to the Tedlar bag.

2. Connect the pump inlet to a calibrator (i.e., primary source Dry-cell calibrator) with ¥4
inch Tygon tubing.

3. Measure and record the flow rate from the dry-cell calibrator. Calculate the flow rate
percent difference (%D) from the initial flow rate from the final flow rate. If the %D is

greater than 20%, flag the data as estimated due to a non-constant flow rate.

5.0 SAMPLE ANALYSIS

Tedlar bags containing ambient air samples will be brought to the on-site field trailer (or
other suitable location) for hydrogen sulfide analysis using the Jerome Hydrogen Sulfide
Analyzer. Tedlar bag samples will be analyzed for hydrogen sulfide within one hour from the

completion of sample collection.

5.1  Jerome Hydrogen Sulfide Analyzer Operation

In order to operate the Jerome Hydrogen Sulfide Analyzer, it is necessary to understand

the LCD codes on the analyzer.

Appendix_12_SOP for Odor Sampling_2009.doc 6 May 2009



5.2 LCD Codes
LCD Codes Explanation
000 Ready to Sample
.000 No hydrogen sulfide reading
.8.8.8 Sensor saturated-regeneration needed
H.H.H Sensor regeneration in progress (.H.H.H flashes)
L.LL Re-zero needed
P.P.P Power cord needed or low line power
.LO BAT Recharge batteries
E.E.E Same as LO BAT, automatically shuts off
HL Very high concentration has been detected.
During Sampling
- 0-25% sensor saturation
-- 25-50% sensor saturation
50-75% sensor saturation
- --- 75-100% sensor saturation

During Sampling, Survey Mode

| Survey Sampling (- sign flashes continuously)

5.3

Daily Operation

Before each day’s use, perform the following steps to verify proper instrument operation:

Press the power ON button.
a. The digital meter displays 000.
b. Recharge or replace battery pack if LO BAT indicator remains on.
c. Allow 1-minute warm up time for stabilization.
Use the Zero Air Filter to equilibrate the instrument to ambient air temperature.
a. Install the Zero Air Filter in the analyzer’s intake.
b. Sample continuously until the reading is stabilized.
Perform sensor regeneration. (See Section 5.4)
30 minutes after sensor regeneration is complete, zero the instrument (Section 5.4)
Press the SAMPLE button.
a. During the sample cycle, the digital meter displays bars (-, --, or ---), to indicate
the amount of sensor saturation.

At the end of sample cycle, read the digital meter.
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a. The number shown on the digital meter is the hydrogen sulfide concentration in
ppm.

b. This value remains on the display until the next sample is taken.

c. The digital meter automatically zeroes at the start of each sample.

7. Atthe end of the day, perform sensor regeneration. (See Section 5.4)

5.4 Sensor Regeneration

Sensor regeneration is needed to clear the sensor of any accumulated hydrogen sulfide. This

procedure should be done:

e At the beginning of each day.
e During the day when the instrument becomes saturated.

e At the end of the day.

To perform the sensor regeneration, use the following steps:

1. Attach the power cord to the sensor and plug it into the AC power. This is required to
thermally regenerate the sensor.

2. Press the power ON button.

3. Press the REGEN button. The digital meter flashes .H.H.H for the duration of the 10-
minute cycle and displays .0.0.0 when the cycle is completed.

4. DO NOT INTERRUPT CYCLE

5. A minimum 30-minute wait after the sensor regeneration cycle is complete assures
maximum sample accuracy. When the sensor regeneration is complete, press ZERO and
adjust the ZERO ADJUST pot until O appears on the display. Install the zero air filter in
the intake and take several samples or lock the instrument to survey mode (See Section
5.2). After approximately 1 minute, stop sampling and check the ZERO. Adjust to 0.
Repeat sampling through the zero air filter until reading remains on 0.
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55  Zero Adjust

1. To ensure that air entering the analyzer is clean, install the zero air filter in the
instrument’s intake and sample until the readings stabilize.
2. While pressing ZERO button, turn the ZERO ADJUST potentiometer using the trimmer
tool until the digital meter reads O.
a. Ifthe LCD reads H, turn the ZERO ADJUST counterclockwise.
b. If the LCD reads L, turn the ZERO ADJUST clockwise.
3. Press the power OFF button and disconnect the power cord.
4. The analyzer is ready for sampling. (NOTE: The analyzer is intended for vapor use
only. Moisture or liquids drawn into the instrument can damage the sensor and flow

system).

5.6  Hydrogen Sulfide Measurement
5.6.1 Standard Operation Mode

The standard operation mode is used for optimum accuracy.

1. Press the power ON button.
a. The LCD displays 000.
b. Disregard the LCD’s initial momentary readings.
c. Recharge or replace the battery pack if the LO BAT indicator REMAINS ON.
2. Allow a 1-minute warm up before beginning the next step to ensure the analyzer’s
electronics have stabilized.
3. Connect ¥% inch Tygon tubing to the valve of the Tedlar bag and open the valve. Connect
the other end of the % inch Tygon tube to the inlet of the analyzer.
4. Press the SAMPLE button.
a. During the sampling cycle, the bar shown on the LCD indicates the current
percentage of sensor saturation.

b. The length of the sample cycle depends on the concentration of hydrogen sulfide.
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Range Concentration Response Time Accuracy at Mid-Range
0 0.001 to 0.099 ppm 30 seconds +0.003 ppm at 0.050 ppm
1 0.10 to 0.99 ppm 25 seconds +0.03 ppm at 0.50 ppm
2 1.0 t0 9.9 ppm 16 seconds +0.3 ppm at 5.0 ppm
3 10 to 50 ppm 13 seconds +2 ppm at 25 ppm

5. At the end of the sampling cycle, read the LCD.

a. The number shown on the digital meter is the hydrogen sulfide concentration in

ppm.

b. As the instrument auto-ranges, the decimal point moves to the correct position to

show the concentration.

c. The value remains displayed until the next sample is taken. The digital meter will

then automatically zero before displaying the next sample value.

d. When elevated readings are detected:

e. When the sensor is completely saturated, the LCD displays .8.8.8 instead of a

value. No further sampling is possible until the sensor regeneration is performed.

Confirm the reading by taking an additional sample.

Install the zero air filter and verify that the readings reduce to zero or

VEery near zero.

Remove the filter and sample the location again to verify that elevated
readings do exist.

(See section 4.3).

6. Repeat Steps 4 and 5 an additional two times to get three hydrogen sulfide results per Tedlar

bag sample. Report the average of the three results for each sample location or bag sample.

7. Press the power OFF button when not in use.

5.6.2 Survey Mode

If direct measurement of the ambient air without prior Tedlar bag sample collection is
required, the survey mode can be used. The survey mode takes samples every 3 to 20 seconds

automatically. The length of time varies with the hydrogen sulfide concentration. After the

survey mode is activated, the analyzer samples continuously.
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5.7

Press the power ON button.
a. The digital meter displays 000.
b. Disregard the LCD’s initial momentary readings.
c. Recharge or replace the battery pack if the LO BAT indicator REMAINS ON.

. Allow a 1-minute warm up before beginning the next step to ensure the analyzer’s

electronics have stabilized.
Lock the instrument in the survey mode.
a. Hold the SAMPLE button down until the sensor status indicator bar begins
flashing on the display.
b. Press the ZERO button, then release the SAMPLE button.

c. The pump should continue to run and display should update every survey cycle.

. The instrument remains in survey mode until one of the following occurs:

a. The sensor is saturated.

b. A LO BAT (low battery) signal appears.

c. An HL (high hydrogen sulfide level) is encountered.

d. The instrument is turned off.
Press the power OFF button to end the survey mode. (NOTE: Approximately 100
samples at 0.5 ppm may be taken before the sensor saturates and regeneration is

required.)

Calibration

The Jerome meter’s gold film sensor should be calibrated approximately every year. This

is a factory calibration and needs to be sent back to the manufacturer for calibration.

5.7.1 Calibration Check

The Jerome Hydrogen Sulfide Functional Test Module provides verification that the

Jerome Hydrogen Sulfide Analyzer is within specifications. This test should be done to verify

proper instrument operation when unexpected readings are obtained in normal sampling; as part

of a weekly maintenance routine and to determine if analyzer calibration is necessary.
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The Function Test Module includes a permeation tube containing hydrogen sulfide.
When activated, the test module releases H,S from the permeation tube at a specific, known
concentration. The H,S flows over the gold film sensor of the Jerome analyzer, which then
measures the amount of exposure to the gas. The flow rate and temperature of the release is
factory set to provide a concentration of approximately 0.250 ppm + 20%. This is then
compared to the reading on the Jerome analyzer. If the H,S level shown on the analyzer’s
display falls within the expected range, the instrument is functioning properly. If the level is not
in the expected range, it should be returned to the factory for calibration. The calibration check

should be performed weekly when odor measurements are taken.

6.0 MAINTENANCE

6.1 SKC Universal Sample Pump

Maintenance on the Universal Sample SKC pump consists primarily of cleaning the
filter/trap. The pump is fitted with a filter/trap inside an intake port housing. The filter should
be visually checked to assure that it does not become clogged. If maintenance is necessary, the

following procedures should be followed:

Clean dust and debris from around the filter housing.
Remove the four screws and the front filter housing.
Remove and discard the filter membrane and O-ring.
Clean the filter housing.

Insert a new filter membrane and O-ring.

S L A

Reattach the front filter housing.
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6.2  Jerome Hydrogen Sulfide Analyzer
6.2.1 Flow System

The analyzer’s flow system must be properly maintained. The systems’ maintainable

components are the intake filter (0.25 inch fritware), 2 scrubber filters and connecting tubing.

6.2.1.1 0.25inch Fritware Filter

Replace the 0.25 inch fritware filter once each week or as needed.

1. Unscrew and remove the intake.

2. Push the old fritware filter disc out of the intake with trimmer tool.

3. Avoid touching the new fritware disc with fingers. Use tweezers to insert the new
fritware.

4. Use the blunt end of the trimmer tool to seat the fritware disc firmly against the inner
ledge of the intake.

5. Screw the intake back on the analyzer.

6.2.1.2 Internal Filters

Replace the internal filters after 6 months of use or as needed.

1. Press the power OFF button and unplug the power cord.

2. Remove the 2 side screws from the intake end of the instrument and open the case.

3. Carefully disconnect the Tygon tubing from both ends of the filters and discard the old
filters.

4. Connect the new filters to the Tygon tubing, ensuring all straight hose barbs point toward
the intake/pump corner of the case and elbow hose barbs point toward the sensor housing.
Push the Tygon as far as it will go onto the filter fittings.

5. Push the filters into the mounting clips.
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6. Remove any crimps or twists in the tubing and ensure that tubing connections are secure.
If the tubing is loose, readings may not be accurate. Replace any tubing that has
deteriorated due to heat and/or use.

7. Close the case and replace the screws.

Dispose of all filters in accordance with state and federal environmental regulations.

6.2.2 Changing the Fuse

If the instrument reads .P.P.P when the instrument is connected to AC power or when

REGEN is pressed or if the battery will not charge the fuse may need to be replaced.

1. Locate the power receptacle on the rear of the instrument.

2. Insert a small screwdriver in the slot, located in the power receptacle, and gently slide the
fuse compartment out.
If the fuse in the open-sided clip is open, remove and discard it.

4. Replace the discarded fuse with the spare fuse located in the slide-out spare fuse
compartment.

5. Replace the fuse compartment in the power receptacle.

6.2.3 Battery Operation

Charging the Battery

1. Press the power OFF button.
2. Connect the AC power cord between the analyzer power receptacle and an AC power

source without damaging the battery pack.

Note: The battery will recharge in approximately 14 hours.
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Maintaining Maximum Battery Life

To maintain maximum battery life, follow the following steps:

1. At least once a month wait until LO BAT appears on the digital meter before recharging
the battery pack.

2. Charge the battery pack when the LO BAT indicator comes on. Excessive discharge can
damage the battery pack.

3. Before storing the analyzer verify the power is OFF.

Note: When the batteries fail to hold a charge they should be replaced. The battery life is

approximately 1 year, depending on the number of charge and discharge cycles.

Replacing the Battery Pack

Press the power OFF button.

Unplug the power cord.

Remove the 2 side screws from the intake end of the instrument and open the case lid.
Disconnect the battery connector from the board.

Loosen the 2 captive screws holding the batter bracket and remove the bracket.
Remove the old battery pack and replace with a new battery pack.

Replace the battery bracket and tighten the captive screws.

Connect the new battery connector to the board.

© © N o g bk~ w0 DN

Close the case and replace the 2 side screws.
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7.0 ADDITIONAL INFORMATION

7.1  SKC Universal Pump

A more detailed equipment manual is available from SKC (www.skcinc.com) and is

located in the site office for any other questions about the Universal Sample Pump.

7.2 Jerome Hydrogen Sulfide Analyzer

A more detailed equipment manual is available from Arizona Instruments LLC

(www.azic.com) and is located in the site office for any other questions about the Jerome

Hydrogen Sulfide Analyzer.
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Figure 1. Example Tedlar Bag
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Figure 2. SKC Universal Pump.
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Figure 3. Jerome Hydrogen Sulfide Analyzer.
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ODOR SAMPLING DATA SHEET

Site: Sampler Location
Project No.: Sampler Serial No.:
SETUP: RECOVERY:
Date: Date:

Technician: Technician:
Sample ID: Sample ID:

Start Time: Stop Time:

Flow Rate (LPM): Flow Rate (LPM):

SAMPLE COLLECTION CALCULATIONS

Flow Rate RPD (%0) ((setup-recovery)/((setup + recovery)/2) * 100)
Ave. Flow Rate (LPM) ((setup + recovery)/2)

Sample Time (min) (stop time — start time)

Sample Vol. (L) (ave. flow rate (LPM) * sample time (min))

SAMPLE ANALYSIS
Analyzer Serial No.:

Measurement No.: H,S Conc. (PPM)
1
2
3

Ave:

Figure 4. Sample Data Sheet.
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APPENDIX 13
SOP FOR CONTINUQOUS FLOW

MONITORING (INCLUDES CONTINUQOUS
FLOW MONITORING OF DISCHARGE
FROM PROCESSING FACILITY)




SOP: Continuous Flow
Monitoring

ARCADIS

Standard Operating Procedure: Continuous Flow Monitoring
l. Scope and Application

This Standard Operating Procedure (SOP) applies to the measurement of flow rate of the
processing facility discharge, during Phase 1 of the Hudson River remedial action. An

electromagnetic flow meter will be used to measure the flow rate, which will be measured
on a continuous basis.

Il. Personnel Qualifications

Field sampling personnel will have current health and safety training, including 40-hour
Occupational Safety and Health Administration (OSHA) Hazardous Waste Operations
(HAZWOPER) training and an annual refresher course, site supervisor training, and site-
specific training, as needed. In addition, Arcadis field sampling personnel will be versed
in the relevant SOPs and possess the skills and experience necessary to successfully
complete the desired fieldwork.

lll.  Equipment List

The following materials, as required, will be available during field measurement of flow
rate:

e Health and safety equipment, as required by the site Health and Safety Plan (HASP;
Parsons 2008)

e Sparling TigermagEP™ Model FM656 Obstructionless Electromagnetic Flowmeter
e Appropriate power supply

e Appropriate forms and field book

IV. Cautions

Follow health and safety procedures outlined in the site HASP (Parsons 2008).

V. Health and Safety Considerations
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SOP: Continuous Flow
Monitoring

ARCADIS

Follow health and safety procedures outlined in the site HASP (Parsons 2008).
VI. Procedure for Measuring Flow

The electromagnetic flow meter will be installed, and the flow measured, according to the

manufacturer’s instructions (Attachment 1).

VIl. Calibration and Maintenance

The electromagnetic flow meter will be calibrated and maintained, to the extent
necessary, following the manufacturer’s instructions (Attachment 1). Information will be
recorded in the field notebook.

VIll. Waste Management

Waste generated during flow monitoring will be placed in labeled 55-gallon drums onsite.
IX. Data Recording and Management

The electromagnetic flow meter will be equipped with a transmitter. Instantaneous and
totalized flow data may be accessed locally at the transmitter by the operator. The
transmitter will also be equipped with an analog output connection from where the flow
data will be sent to and recorded by the Water Treatment Plant control system computer.
The average, maximum, and total flow will be recorded on the Processing Facility
Discharge Monitoring Reporting Form (Figure 2-19) on a weekly basis for the previous
week.

X.  Quality Assurance

Not applicable.

XI. References

Parsons, 2008. Phase 1 Remedial Action Health and Safety Plan, Hudson River PCBs
Superfund Site. Prepared for General Electric Company, Albany, NY. August 2008.
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1 OO General

The Sparling TigermagEP™ Model FM-626, FM627, FM-656 and FM-657 flowmeters are obstructionless
PY devices for monitoring the volumetric flow of conductive liquids in full closed pipes.

Measuring The flowmeter consists of a sensor (wafer or flanged) with anonmagnetic liner, sensing electrodes and
ameasuring transmitter.
System

Operation is based on Faraday’s Law of Mag- Current |
o netic Induction. An electrically conductive liquid ©

flowing through a magnetic field induces a volt-

Operating age whichis perpendicularto this field and to the

Princi le direction of the flow. This voltage is proportional
p to the average flow velocity. See Figure 1.1.

The mathematical formula describing Faraday’s
law reads:

E=BxLxV V]

E = Induced voltage

B = Magnetic field intensity (flux density)

L = Distance between the electrodes
(pipe diameter)

V = Average flow velocity of liquid

Current | ©

Measuring Principle
Figure 1.1

Inamagnetic flowmeter the liquid acts as amoving conductor as it flows through the pipe. The induced
o voltage (E) intheliquid is measured by two sensing electrodes mounted opposite each other in the

Applicati meter sensing head.
Ication _ . . .
pp C 0. The length of the conductor is equal to the distance between sensing electrodes and also the internal
to MagHEth diameter (D) of the pipe. The flux density is proportional to the coil current (1), times a constant (k).
Flow Theabove formula can be restated as follows:

E=1IxkxDxV
Measurement
B flow - Q
V= cross sectional area - A
QxlIx4xk
E_ X éz X

Note thatif lis held constant, E is proportional to Q or the induced voltage is directly proportional to
the average flow rate (V).
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1.4

Interference

Page 2

1.4.1 ElectrochemicalInterference

The signal voltage is measured by two electrodes. Galvanic elements form on the surface areas
between the ion-conducting liquid and the metal electrodes. The polarization voltages which result
are dependent ontemperature, pressure, and the chemical composition of the electrodes and liquid.
These are direct voltages which cannot be predicted and which can be different at each electrode.
The signal voltage must be separated from the interference direct voltage. Proper grounding
eliminates these unpredictable voltages from interfering with the signal voltage.

1.4.2 InductionInterference (Quadrature)

Electrode cables connectthe electrodes with the meter electronics. Because these cables mustrun
within the magnetic field, a voltage is induced which is proportional to the rate of change of the
magnetic field strength. The meter design minimizes the length of conductor within the magnetic field
in order to keep the value of this interference as low as possible.

1.4.3 Other Interference Voltages

Pipes andthe liquids withinthem are often used as a conductor for electrical grounding. This creates
a voltage potential between electrodes which can be high relative to the signal voltage. Proper
grounding of the flowmeterto the liquid is necessary to achieve correct meter operation. Grounding
rings should be installed if the flowing medium has a voltage potential, if piping is nonconductive
(plastic or lined) or if conductivity is below 20 micromhos/cm. See Section 3.8 — Grounding.

TigermagEP™



The Sparling TigermagEP ™ uses the autozeroing, bipolar, pulsed-DC measuring technique. The

o circuitry (Fig. 1.2) energizes the coil with 300 mA typical current at a frequency of upto 100 Hz. The
signal generated at the electrodes is measured near the end of each measuring cycle to eliminate the

System capacitive effects of coatings. The Hi-Z (10'2Q) input impedance eliminates the resistive effects of

(o) eration electrode coatings. The field current alternates to a positive and negative state and the two measured
p signals are averaged to eliminate the effect of a zero offset—this is the auto-zeroing feature.

13

— I
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7 o
1 L
3 % i
1 & o
- ! o
—> - ; i | =
9 S CQNTROL SIGNAL: o
—e o— U
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COIL MX 12 o DISPLAY
"""""" O
O WD RESET O
D o o | =
yp; SIM
A
i COIL DRIVE SIGNAL
b [}
8 o 17| LINE FREQ. SIGNAL
Sg TLod | = e +/-12V, 45V
O od_ ~l
£g N7 ISOLATED + 24V
o GO— =
o
N
~
N
1. Measuring Sensor 6. Sample and Hold 11. Adjustable Empty Pipe 14.LCD Display with Hall-Effect
2. Electrode Cable PCB 7. Voltage to Frequency Converter Detection (in software) Switches
3. Input Amplifier 8. Nonvolatile E2PROM (constants) 12. Watchdog Timer 15. Optocouplers
4. Summing Point 9. Coil Current Multiplexer 13. Microcontroller 16. Frequency to Current Converter
5. Autozero Circuit 10. Built-in Simulator 17. Power Supply Section

Block Diagram
Figure 1.2
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1.6

Construction

Page 4

1.6.1 Sensor

The FM626 is a wafer style meter. Itis available with either a ceramic or optional Tefze/® liner. The
Tefzel® lineris rotamolded onto a stainless steel sensor tube. Both liners are press-fitinto a carbon
steel housing. The FM627 is a wafer style meter. The flow sensor housing is made of steel with a
polyurethane liner. Sensor coils are completely encapsulated in polyurethane. The FM656 flow
sensor is a welded fabrication of 304 stainless steel, fitted with two carbon steel flanges. The flow
sensor contains anonconductive liner of ceramic, polyurethane, Tefzel®, hard rubber, soft rubber,
or neoprene. The FM657 flow sensor housing is made of steel with a polyurethane liner. Sensor coils
are completely encapsulated in polyurethane. All TigermagEP ™ meters are rugged, waterproof
assemblies capable of handling a wide range of highly corrosive and abrasive liquids.

Fused platinum electrodes, standard on ceramic meters from 0.1" to 2", require no O-rings,
eliminating the possibility of leaking. Platinum is suitable for nearly all conductive liquids. The
electrodesin all other liners are self-sealing.

Allinternal cavities of the FM-626 sensor housing are filled with a high temperature silicone potting
compound to prevent the possibility of moisture damage and to avoid the possibility of collection
of explosive gases.

v WHEN PROPERLY CONNECTED WITH LIQUID-TIGHT CONDUIT, THE FM626 AND FM627 REMOTE
FLOW SENSOR WILL WITHSTAND ACCIDENTAL SUBMERGENCE. (SEE FiG. 3.16 oN PAGE 25).

1.6.2 Integral Transmitter

Thetransmitteris mounted on the meter body and housed ina NEMA-4X and NEMA-7 enclosure that is
approved by CSA and Factory Mutual. The power and signal electrical connections are made ina separate
section of the housing which is isolated from the electronics.

1.6.3 Remote Transmitter

The transmitter is housed inaNEMA-4X enclosure some distance away from the meter body.

Remote mounting is recommended where pipe vibration is excessive or when flooding is
possible.

Remote mounting for the FM626 and FM656 is REQUIRED when high process tempera-
tures exist athighambient temperatures (above 212°F/100° C). The FM627 and FM657 should
not be installed where process temperatures will exceed 180° F.

The optional remote mounting kit includes interconnecting cable between the sensor and
transmitter enclosure. The standard interconnecting cable lengthis 15 feet. Shorter or longer
cables should be specified when ordered fromthe factory. The cable may be shortened inthe
field.

DO NOT MAKE CONNECTIONS WHILE
POWER IS APPLIED.

CAUTION Disconnect Power Before Proceeding

TigermagEP™



1.7

Specifications

IDS-626/627/656/657

Power Requirements
Fuses

Wire Size
Ground Cable

Accuracy
(Frequency Output)

Reference Conditions

Repeatability
Power Consumption

Output Signals

Fault

Input Signal

Minimum Conductivity

Flow Direction

Two Flow Alarms

SeeNameplate

SI0-BI0O (12-60 VAC) ..o 2.0 amp
SI0-BIO (77-285 VAC) ..o 1.0 amp
Spare fuse provided on connector PCB.

POWET o 16 AWG; 14 AWG Max
SIGNAL .. 18 AWG

Third wire ground of power cable

0.1"-0.5"
0.5% of span (1-3 fps)
0.25% of span (< 50% of span) (3-33 fps)
0.5% of flow rate (= 50% of span) (3-33 fps)

1.0" - 48.0"
0.25% of span (< 50% of span) (1-3 fps)
0.5% of flow rate (= 50% of span) (1-3 fps)
0.1% of span (< 20% of span) (3-33 fps)
0.5% of flow rate (= 20% of span) (3-33 fps)

25° C, 6 fps full scale. Temperature effect, 0.025% Full Scale/°C.
Accuracy statement based on digital outputs

Within =0.1% full scale
Less than 20 VA

Simultaneous isolated analog and digital
(all referenced to the same isolated ground)

Analog: 0 to 20 or 4-20 mAdc into 800 ohms max.

Digital: Scaled pulse and frequency

a. Scaled, 24 Vdc pulse with 12.5/25/50/100 ms on-time,
0-60 Hz max into 150 ohm impedance min.

b. Scaled frequency. 15 Vdc square wave, 50/50 duty cycle,
0-1000 Hz max into 1000 ohms min.

c. Fault, with open collector

d. Allopen collectors are rated (100mA at 30 Vdc)

e. RS232Communication

Open collector. Active on self test failure, empty pipe and during
programming, low/no coil drive and failure of external totalizer to keep
up with the flow (registration too small).

Positive zero return (PZR). Connect to remote dry contact to drive
analog and digital outputs to zero when an empty pipe condition can
occur.

5 micromhos/cm

Open collector (rating: 100 mA at 30 Vdc). Active in reverse flow.

Open collector. Relay option available in remote mounting only.
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Full Scale
o Velocity Ranges

oo R Ambient Temp Limits
Specifications
Cont'd. Process Temp

Storage Temp Limits

Construction
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@
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Page 6

0-3 to 0-33 fps (0-1 to 0-10 mps)
-20° to 140°F (-30° to 60 °C) (Display may darken above 158 °F)

Integral Mount

Hard rubber, Soft rubber, Neoprene, Polyurethane ............. -40-180°F

Tefzel®, CeramiC: ....cooo e -40-212°F
Remote Mount (opt)

Hard rubber, Soft rubber, Neoprene, Polyurethane ............ -40-180°F

Tefzel® (to 300 psi), CeramiC: ......ccoocooiiviiiiiiieiiee, -40-266° F
High Temp Coils (opt)

Tefzel® (10 100 PSI): oiiiiiiiii -40- 300° F

CBIAMIC: ..ot -40 - 420° F

Temperatures above 212°F (100° C) require mounting the electronics in a
remote location (max. distance 15 feet at liquid conductivity of 5 micro-
mhos and min. velocity of 1 fps).

-20° to 140° F (-30° to 60° C)

Metering Tube .......c.ooooiiiiiiii Model 626 — Steel, epoxy coated
Model 656 —0.5"-4" Steel, epoxy coated

Model 656 - 6" - 72" 304 SS welded, epoxy coated

Model 627 - 1" - 8" Cast Ductile Iron, epoxy coated

Model 657 - 2" - 48" Fabricated Steel, epoxy coated

Flanges Carbon steel ANSI compatible

LiNNG .o Model 626 — Aluminum Oxide 99.5% or Tefzel®
Model 656 — Polyurethane, Aluminum Oxide 99.5%

Tefzel®, Hard Rubber, Soft Rubber, Neoprene

Model 627 & 657 — Polyurethane

EleCtrodes .....coooviiiiiiiii 316 SS. Others as required
Integral Housing (XMTR) ................ Cast Aluminum, Hi-build Epoxy Coated
Remote Housing (XMTR) .......oooiiii Fiberglass
Protectionrating
Integral ... NEMA-4X, NEMA-7
RemMOte .o NEMA-4X

Electrical rating

Remote Mount - General Purpose

Integral Mount - Hazardous Locations

FM Approved* for Class I, Division 1, Groups B, C, D;
Class Il Groups E, F, G

CE Approved (pending)

CSA Approved* for Class 1, Division 2, Groups A, B, C, D

*FM and CSA applies to integrally mounted transmitters up to 150 psi only.
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IDS-626/627/656/657

The TigermagEP ™ transmitter is designedto be used with any FM626, FM627, FM656 or FM657 sensor.
Electronics are completely interchangeable. Meter identification (tube ID, Serial Number, K, Offset, etc.)
is stored onan E2PROM chipindependent of transmitter electronics. This provides universal compatibility
between all Tigermag EP electronics modules, eliminating the need for reprogramming when switching
modules. FM656 (0.5"- 4"), FM627 (1'-4") and FM657 (2'-4") sizes have the same face-to-face
dimensions as FM626 wafer-style meters (0.5"- 4"). See Figure 1.3

Table 1 - Nominal Flow Rates (Full Scale GPM)

Nominal 626 (Ceramic/Tefzel)**| 626 (Sanitary) 627 (Poly) 626, 656, 657 (others)
Meter Size +.5% | Min | Max |=.5%| Min | Max |=.5%| Min | Max | +.5% Min Max
Inches | mm | 1fps | 3fps |33 fps| 1fps|3fps|33fps|1fps|3fps|33fps| 1fps | 3fps| 33 fps
*0.1 2.5 0.04 | 01 1.3 N/A | N/A N/A N/A | N/A N/A N/A N/A N/A
*0.25 6 0.22 | 0.6 7.2 N/A | N/A N/A N/A | N/A N/A N/A N/A N/A
*0.5 12 050 | 1.5 16 NA | NA N/A N/A | N/A N/A 0.6 1.7 18
1.0 25 1.62 4 53 1.3 4 42 16148 53 2 6 66
1.5 40 4 13 145 | 3.7 | 11 120 N/A | N/A N/A 5 15 174
2.0 50 7 21 231 | 7.2 |22 | 239 7 121 231 9 27 303
2.5 65 N/A N/A N/A 12 36 | 398 N/A | N/A N/A N/A N/A N/A
3.0 80 N/A N/A N/A 18 | 54 | 598 20 | 60 | 660 20 60 664
4.0 100 N/A N/A N/A 33 |99 [1088 | 35 |105 [1155 35 107 1182
6.0 150 N/A N/A N/A N/A | N/A N/A 88 | 264 2910 85 254 2800
8.0 200 N/A N/A N/A N/A | N/A N/A 1471441 4851 145 436 4800
10.0 250 N/A N/A N/A N/A | NA N/A N/A | N/A N/A 236 709 7800
12.0 300 N/A N/A N/A N/A | NA N/A N/A | N/A N/A 333 1000 | 11000
14.0 350 N/A N/A N/A N/A | NA N/A N/A | N/A N/A 409 1227 | 13500
16.0 400 N/A N/A N/A N/A | NA N/A N/A | N/A N/A 545 1636 | 18000
18.0 450 N/A N/A N/A N/A | NA N/A N/A | N/A N/A 667 | 2000 | 22000
20.0 500 N/A N/A N/A N/A | NA N/A N/A | N/A N/A 879 2636 | 29000
24.0 600 N/A N/A N/A N/A | NA N/A N/A | N/A N/A 1273 | 3818 | 42000
30.0 750 N/A N/A N/A N/A | NA N/A N/A | N/A N/A 1909 | 5727 | 63000
36.0 900 N/A N/A N/A N/A | NA N/A N/A | N/A N/A 2925 | 8775 | 96525
42.0 1050 N/A N/A N/A N/A | NA N/A N/A | N/A N/A 4040 (12120 |133320
48.0 1200 N/A N/A N/A N/A | NA N/A N/A | N/A N/A 5322 (15966 |175626
54.0 1350 N/A N/A N/A N/A | NA N/A N/A | N/A N/A 7144 21433 1235800
60.0 1500 N/A N/A N/A N/A | NA N/A N/A | N/A N/A 8500 |25500 (280500
66.0 1650 N/A N/A N/A N/A | NA N/A N/A | N/A N/A 10300 |31000 | 341000
72.0 1800 N/A N/A N/A N/A | NA N/A N/A | N/A N/A 12700 |38100 |419100

**Ceramic liners are slightly smaller than Tefzel. Flow rates for Tefzel lined meters from .5" to 2" ID's are
slightly higher than shown in Table 1 (above). Refer to PDS-626 for actual numbers.

Table 2 - Weight

Nominal Meter Size 626 627 656 657
inches mm Ibs kg Ibs kg Ibs kg Ibs kg
0.1 2.5 15 7 N/A N/A N/A N/A N/A N/A
0.25 6 15 7 N/A N/A N/A N/A N/A N/A
0.5 12 15 7 N/A N/A 18 8 N/A N/A
1.0 25 15 7 15 7 20 9 N/A N/A
1.5 40 20 9 N/A N/A 26 12 N/A N/A
2.0 50 20 9 20 9 30 14 30 14
2.5 65 20 9 N/A N/A N/A N/A N/A N/A
3.0 80 30 14 30 14 48 22 48 22
4.0 100 35 16 35 16 55 25 55 25
6.0 150 N/A N/A 46 21 75 34 75 34
8.0 200 N/A N/A 49 22 105 77 105 77
10.0 250 N/A N/A N/A N/A 155 86 155 86
12.0 300 N/A N/A N/A N/A 235 117 235 117
14.0 350 N/A N/A N/A N/A 365 140 365 140
16.0 400 N/A N/A N/A N/A 460 182 460 182
18.0 450 N/A N/A N/A N/A 555 209 555 209
20.0 500 N/A N/A N/A N/A 625 250 625 250
24.0 600 N/A N/A N/A N/A 860 336 860 336
30.0 750 N/A N/A N/A N/A 1325 432 1325 432
36.0 900 N/A N/A N/A N/A 1800 648 1800 648
42.0 1050 N/A N/A N/A N/A 2280 818 2280 818
48.0 1200 N/A N/A N/A N/A 3500 977 3500 977
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2.0
2.1

Receivingand

Inspection

2.2

Storage

2.3

Returnof
Equipment

Page 10

Pre-Installation

When the equipmentisreceived, the outside of the package should be inspected for damage. If any
damage or shortage is found, notation to that effect should be made on the carrier’s delivery receipt.

Visually inspect the sensor and transmitter for damage from rough handling or faulty packaging. If
concealed damage is discovered, notify the delivering carrier at once and request an inspection.
Confirmtelephone conversations in writing. Ifinspection is not made, prepare an affidavit stating that
you notified the transportation company and that they failed to inspect. Save containers and
packaging material.

It is essential that the carrier be notified within 15 days from the date of delivery in orderto be in a
position to present your claim. Make your claim promptly.

Unpacking and handling of TigermagEP ™ Magnetic Flowmeters should be consistent with the
procedures used to handle field instruments.

This equipment should be stored in a clean, dry environment. Do not store outside in an unprotected
area. Observe the storage temperature requirements. Unpowered storage should not exceed two
years.

Obtain an RGA (Returned Goods Authorization) number from the factory prior to returning any
materials. The RGA number should be marked on the outside of the package. Failure to obtain
authorization will unnecessarily delay any work to be performed at the factory.

When meter is returned to our factory, a state-
ment MUST be attached indicating the liquid
that was flowing through the meter, the
concentration of the liquid and that the meter
has been decontaminated and flushed clean.

WE WILL NOT HANDLE THE RETURNED
EQUIPMENT UNLESS THIS STATEMENT
ACCOMPANIES THE METER.

CAUT/ION

This procedure is in accordance with the Toxic
Substance Control Act 7.

TigermagEP™



3.0
3.1

Application
Consider-
ations

3.2

Site Selection

IDS-626/627/656/657

Installation

The TigermagEP™ can be used to accurately measure the volumetric flow rate of liquids having a
conductivity of at least 5 micromhos/cm.

The presence of entrained air or gases in the process liquid will not prevent meter operation, but will
produce a positive (+) error equal to the % by volume gas entrainment.

VW FULL SCALE FLOW RATES SHOULD BE SELECTED ABOVE 3 FEET PER SECOND (1 METER PER
SECOND) FOR BEST ACCURACY.

Select a pipe location which will always be full of liquid. The equipment should be located where the
flowmeter will be accessible for adjustment. Provide a minimum of 18" clearance to the electronics
enclosure.

The meter may be located in any position from vertical to horizontal. Flow may be in either direction
through the meter. Vertical installation with the liquid flowing upwards, minimizes the possibility of
slurry separation and assures a full pipe condition.

FLOW

[ MINIMUM 3 T
| PIPE DIAMETERS !

Full Pipe Required
Figure 3.1

Horizontal installation requires that the sensing electrodes be positioned in the horizontal plane. See
Figure 3.7.

Provide at least three pipe diameters of straight piping approach between an upstream elbow and
the midpoint of the meter. In small meters this can be achieved within the meter itself. More straight
approach should be provided after valves or multiple elbows. Provide at least 10 diameters after
expanders or laterals which are of smaller diameter than the line size.

Page 11



3.3

Rotating the
Transmitter
Display

The Sparling TigermagEP's modular display is designed to allow you to rotate the display in four
different orientations. The display assembly can be rotated, at 90° intervals, by removing the two
screws circled in Figure 3.2 below, for ease of reading the display.

The display features long lasting LCD numerals. The display may darken if ambient temperatures
exceed its temperature rating of -4°to +158° F. Darkening usually occurs when the electronics are
installed in direct sunlight. To avoid this problem install a sun shield when the flowmeter is in direct
sunlight.

The display assembly can be replaced in the field without replacing the entire electronics, by following
the same procedures as utilized for rotating the display.

Loosen & remove two screws to detach and rotate
the display assembly.

—

SPARLING
@ TMAG

Removing the Rotatable Display
Figure 3.2

Page 12 TigermagEP™



34

Removable

Electrodes
(optional)

3.5

Hot-Tap
Removable

Electrodes
(optional)

IDS-626/627/656/657

The line must be depressurized and drained in order to check and replace the removable
electrodes.

3.4.1 How the Design Works

This design utilizes electrodes which are installed through accessible ports provided on the sensor
body. Electrodes are sealed using two o-rings. One o-ring acts as a primary seal while the other is
a backup seal. This redundant sealing approach provides positive sealing.

To withdraw the electrodes, process line has to be depressurized and drained. The outer cover
must be removed by unscrewing cap bolts using an 11/32 nut driver to allow access to the elec-
trode cavity. Remove cables from electrodes by removing nuts and lock washers. Using a 3/4"
socket, unscrew and remove the electrode assembly.

3.4.2 The Need for Replacement

Sparling's flowmeter design utilizes High Impedance circuitry (Hi-Z) which is not affected by coating
buildup on the electrodes. Replacement of the electrode only becomes necessary when physical
damage due to erosion or corrosion has occurred.

Thumbscrew

Shut-off \

Valve Handle

Liner

Hot-Tap Removable Electrode
Figure 3.4

Sparling's optional hot-tap removable electrode design allows the inspection or replacement of
electrodes without stopping the flow or depressurizing the line. The electrode assembly is sealed
with multiple o-rings to maintain isolation from the pressurized medium. During removal of the
electrode, a stainless steel ball valve is closed to keep the process fluid from leaking out while the
electrodes are inspected or cleaned. The electrode housing, wired as a backup electrode, func-
tions as a redundant electrode assembly providing the flow signal to the electronics. In other
words, even when the electrode is withdrawn, the flowmeter keeps on providing important flow
information.

Page 13



3.5

Hot-Tap

Removable
Electrodes
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(cont'd)

3.5.1 Electrode Removal

1. Use a cross recessed (phillips) screwdriver
to remove the screw and lock washer from
the handle.

2. Gently remove the electrode cable (orange
wire) and place aside.

Secure cable then loosen the side knob.

Using the handle on the electrode head, pull
electrode straight to the point that the valve
can be closed.

Close the ball valve clockwise.

Unscrew the hex plug from the valve coun-
terclockwise and remove the electrode
assembly.

3.5.2 Electrode Installation

1. Install hex plug clockwise. Seal tight into closed
valve assembly.

Open ball valve counterclockwise.

w

Push electrode assembly in, aligning the slot
in the cover with the screw, until firmly seated.

Tighten the side knob.
Place electrode cables on handle.
Install the lock washer and screw, tighten.

N o o s

Replace gasket, cover, cover screws and
tighten securely.

Steps 1-3

HEX NUT

PLUG

Steps 4-5

Removing the Electrode
Figure 3.5

CLOSED

* Avoid scratching or damaging the withdrawn

electrode.

* Ball valve must be closed before the hex-head
electrode assembly is unscrewed and

removed.

CAUT/ION

* Electrode hex-head assembly must be re-

placed and secured tightly before opening the
ball valve and reinserting the electrode.

3.5.3 When to Replace

Sparling's flowmeter design utilizes High Impedance circuitry (Hi-Z) which is not affected by coating
buildup on the electrodes. Replacement of the electrode only becomes necessary when physical
damage due to erosion or corrosion has occurred.

TigermagEP™



3.0

Pipe
Connections

IDS-626/627/656/657

MODELSFM626 &FM627 FLANGELESS (WAFER) SENSOR

The flangeless sensor is installed between two process pipe flanges. The sensor contains a
nonconductive polyurethane, ceramic or Tefzel® liner. The integrity of this liner must be maintained
for the flowmeter to function. CARE SHOULD BE TAKEN DURING INSTALLATION TO INSURE
THAT THIS LINER IS NOT DAMAGED. Depending upon meter size, four (4) or eight (8) steel bolts
arerequired forinstallation of the FM626 & FM627. These bolts are used to install the meter between
existing flanges. See Table 4. Gaskets are required between the meter and the pipe flanges and
between grounding rings and the mating surfaces.

Install the two bolts at the bottom of the meter. Place the meter temporarily between the flanges to
confirm correct positioning. The meter should rest directly on the bolts. Remove the meter.

VW REINSTALL THE METER TAKING CARE TO KEEP THE GASKET
CENTERED. INSTALL ALL BOLTS AND TURN FINGER TIGHT. COMPLETE INSTALLATION
WITH TORQUE WRENCH. [T IS IMPORTANT THAT THE BOLTS BE TIGHTENED ALTERNATELY SO
THAT EXCESSIVE FORCE IS NOT APPLIED TO A CONCENTRATED POINT. SEE FIGURE 3.6. Do
NOT EXCEED THE TORQUE LIMITS IN_TABLE 6.

MODELSFM656 &FM657 FLANGED SENSORS

The flanged sensor is installed between two process pipe flanges. The sensing head tube interior is
covered with an electrically nonconductive liner which overlaps the flange seal surfaces. The integrity
of this liner must be maintained for the flowmeter to function. CARE SHOULD BE TAKEN DURING
INSTALLATION TO INSURE THAT THIS LINER ISNOT DAMAGED. FLANGE GASKETS MUST
BE USED.

Gasket material should be selected which is compatible with the piping and process
conditions. Table 4 contains typical satisfactory gasket materials. Do not use spiral wound metal
gaskets as they may cause liner damage.

Table 4 - Gasket Material
VW THE GASKETS, METER FLANGES, AND

MATING PIPE FLANGES SHOULD BE DUSTED

LINER GASKET
MATERIAL MATERIAL WITH GASKET TALC PRIOR TO INSTALLA-
Ceramic Teflon® TION TO PREVENT DAMAGE TO THE LINER
- SHOULD IT BE NECESSARY TO REMOVE THE
Tefzel® TeﬂAO:beSt%ited METER FROM THE LINE. DO NOT USE
Hard or Asbestos GRAPHITE TO DUST THE
Soft Rubber Neoprene GASKET. A CONDUCTIVE FILM
Rubber WILL COAT THE METER
Neoprene ﬁzggf;zz INTERIOR AND CAUSE A
Rubber MALFUNCTION.
Asbestos Do NOT EXCEED THE TORQUE_LIMITS_IN
Polyurethane Ngsgéeer;e TABLE 6.
FM627 Armstrong
Polyurethane Syntheseal
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3.7

Sparling provides carbon steel mounting hardware with wafer meter sizes 0.1'to 4", On flanged
S . I meters, special mounting bolts are provided for meter sizes 0.5", 1.5" and 3" only. Gaskets are
peCla provided for ceramic sensors only.

Mountlng Optional 304SS mounting bolts for these sizes are available at extra cost.

Bolts &
Gaskets

Table 5 - Meter I1.D.

Nominal Actual I.D.
I.D. Ceramic Other
in in mm in mm
0.10 0.125 317 N/A N/A
0.25 0.302 7.67 N/A N/A
0.50 0.452 11.48 0.48 12.24
1.0 0.812 20.62 0.91 23.09
1.5 1.34 34.04 1.47 37.34
20 1.69 42.93 1.94 49.20
25 N/A N/A 224 56.90
3.0 N/A N/A 2.87 72.85
4.0 N/A N/A 3.83 97.18
6.0 N/A N/A 6.00 152.40
8.0 N/A N/A 7.75 196.85
10.0 N/A N/A 10.00 254.00
12.0 N/A N/A 12.00 304.80
14.0 N/A N/A 13.00 330.20
16.0 N/A N/A 15.00 381.00
18.0 N/A N/A 17.00 431.80
20.0 N/A N/A 19.00 482.60
24.0 N/A N/A 22.90 581.66
30.0 N/A N/A 29.00 736.60
36.0 N/A N/A 34.60 878.84
42.0 N/A N/A 40.60 1031.24
48.0 N/A N/A 46.60 1183.64
54.0 N/A N/A 52.50 1333.50
60.0 N/A N/A 58.50 1485.90
66.0 N/A N/A 64.50 1638.30
72.0 N/A N/A 70.25 1790.70

Page 16 TigermagEP™
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FM626/ FM627 (Wafer Style)

Gasket Installation NO

Gasket too small —
Flow obstructed

NO

Gasket too large —
Void created

Without With
Grounding Grounding %
Rings Rings FLOW————p Eddies =~ FLOW——  Eddies
Gasket Gaskets m
_ YES Gasket same size as pipe —
Correct
- [NANAN AN AN ]
\ FLOW——»
Grounding Rings B ] _| ~
1 ‘. & .
%)Q) . Q07
O < ¢ Z.Z
Yo e 2

3. Poorly aligned gasket -
can cause catastrophic
leaks and flow errors

1. Apply silicone grease or
other viscous fixative to
gasket for temporary

2. Fit gaskets, checking
to ensure it is perfectly
centered

6 4
4. Carefully torque bolts with

Bolt torque sequence above
O 4 Bolt Pattern

positioning
Gasket Installation @ 8 Boit Pattern
Figure 3.6
Sensor Position Sensor Alighment
, R Sensor size Maximum
Nominal Bore Misalignment
(in/mm) (in/mm)
2 / 50 .059 /1.5
45 ° Max. 2-12 /50-300 079/ 2
0 ° (Typical) \
Vertical
(up-flow preferred to
guarantee full-pipe
condition)
Horizontal
Sensor Position
Figure 3.7
Page 18 TigermagEP™



FM656 / FM657 (Flanged)
Gasket Installation

Without With NO NO
Grounding Grounding Gasket too small — Ga.sket too large —
. . Flow obstructed Void created
Rings Rings m
Gasket Gaskets % —— . —
FLOW——>» Eddies FLOW——» Eddies
YES Gasket same size as pipe —
- Correct
/ \G ding Ri £ AN AN AN
rounding Rings FLOW.
NN tl: SN\ AN
N c/

1. Apply silicone grease or

PPy . .g . 2. Fit gaskets, checking 3. Poorly aligned gasket -

other viscous fixative to ol fect] tastrophi
gasket for temporary to ensu;e It Is perfectly Icankcausdeftlza astrophic

positioning centere eaks and flow errors
Gasket Installation
Figure 3.8
Sensor Position Vertical
(up-flow preferred to
guarantee full-pipe
© © condition)
O ©

Horizontal

Sensor Position
Figure 3.9
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3 8 Mounting in Unlined Metal Pipelines
o

Grounding Flange

Type Sensors Type Sensors

Grounding
cables

Mounting in Plastic or Lined Pipeline,
or where Conductivity <20 micromhos/cm

Flange
Type Sensors

T

Grounding Rings

Wafer
Type Sensors

L

Grounding Rings

Mounting in Pipes with Cathodic Protection

Connecting wire (not included).

Must be adequately rated to
carry cathodic currents

é \ p Flowmeter is

| — —E“j electrically isolated

B e X e | = from the piping
\ T —
. \ Insulating sleeve
Grounding Rings

Grounding Ring (not provided)

Gasket

Grounding
Figure 3.10
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DC and AC voltages can be transmitted through conductive fluids which can lead to magnetic flow

o meter instrument errors. Adequate grounding between the liquid and the instrument is essential to

ensure correct flow measurement. Magnetic flow meters should always be grounded at four places:
1) Flowmeter tube, 2) Transmitter, 3) Receiving instrument, 4) the fluid.

Grounding
Cont'd. v EXTERNAL GROUNDING RINGS SHOULD BE INSTALLED ON ANY METER WHERE THERE IS LINED
OR NONCONDUCTIVE PIPE OR CONDUCTIVITY IS LESS THAN 20 MICROMHOS/cM. SEE FIGURE

3.10.

The grounding rings are in continuous contact with the process liquid providing a direct means for
grounding electrical noise in the liquid. The electrical noise potential in the process liquid is at a
similar level to the electrical ground plane to which the AC power supply ground is connected. This
grounding method stabilizes the electrical field within the sensor measuring section permitting
accurate flow detection. Grounding resistance must be less than 20 ohms.

v CoNTACT OUR TECHNICAL SUPPORT GROUP IF PROCESS LIQUID NEEDS TO BE MAINTAINED
AT A POTENTIAL ABOVE OR OTHER THAN GROUND.

Unscrew the small blind cover of the electronics enclosure to gain access to the /O PCB.

[ ) Separate 3/4" NPT conduit entrances are provided for power and signal wiring. Conduit
connections should follow good practice and should be routed from below the meter. If

Electrical conduitcannotberouted frombelow, provide moisture traps and seals to prevent moisture

. from entering the meter enclosure. See Figure 3.11. Be sure to tighten conduit
Connections connections.

Watertight conduit, NEMA-6P fittings and seals
are required to maintain the moisture-free integ-
rity of all enclosures and electronics in the
system. Entry of moisture may void Sparling's

warranty. All fittings must conform to NEMA-6P
CAUTION Classifications.

BEST GOOD
Seal conduit with
plugs or RTV,
use seals
to connect
conduit
3/4" Conduit Moisture
Signal Wirin !
9 9 drain
required. . .
Best conduit arrangement. Moisture will collect and
Moisture can not enter the cause damage to electronics.
enclosure. Warranty may be voided.

Conduit Connections
Figure 3.11
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3.9

Electrical
Connections
cont'd.
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FAULT FLOW
30V MAX 30V MAX
OMA 50MA

Y T7F electronics section

12 11 10 9

é@@@@@@@@@@@@@

l | ca0s | O
CaoT
==l

T0 ASSY
@_{M@ze /0 ASSY 554205 (77- 265VAC) @[y
REV T

ZR401
CON2
AGND
CON1

[
=
o
=]

QOO

DTR _GND TX R

1401

T Communications

Electrical Connections 1/0 PCB
Figure 3.12

CONNECTING POWER LEADS

Flow Alarms

A connection diagram is located in the cover of the connection section and in Figure 3.12.

Connect power leads toterminal block J402, terminals 14 (H), 13 (N),and 12 (G). Be sure to connectagood

groundto terminal 12.

The TigermagEP series is equipped with a switching power supply (standard) whichaccommodates power
sources of 77-265 Vac 50/60 Hz. An optional 12-60 Vdc power supply is available. No adjustments or

jumpers are required.

Disconnect power before proceeding.

Do not make connections while power is

applied.
CAUTION

See next page for output connections.

TigermagEP™
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Electrical
Connections
Cont'd.
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CAUTIONS REGARDING CONNECTING 4-20mA OUTPUT

The TigermagEP provides voltage to drive the
4-20mA output to your device. Only 4-20mA
devices without external power supplies may be
connected to the TigermagEP.

If devices with external power supplies are
CAUTION connected to the 4-20mA output terminals, it will
blow the power supply and void your warranty.

CONNECTING OUTPUTS

Determine which of the outputs (4-20 mA, fault, flow direction, pulse or frequency) are to be used.
Connectors for available outputs are also located on terminal block J402.

Afteryou have determined what outputs are required you need to verify that the external load onthe outputs
is within the limits specified. Calculate the external load by summing the input resistance, including all
interconnecting cable. Signal cable of 18-22 gauge is normally adequate.

External load limits Analog output 800 Qmax.impedance
Pulse output 150 Qmin.impedance
Frequency 1000 Qmin.impedance

Connecttherequired outputs as shown in Figure 3.12. When driving inductive loads, install 1N4004
diodes across the load as shown in Figure 3.13. If required, connect the Positive Zero Return (PZR)
input. Note that meter outputs are forced to zero whenterminals 1 and 2 (Terminal J402) are connected
together through normally closed relay contacts.

Alloutputs are floating and use the same isolated ground. If more than one output is used simultaneously,
only one of the common legs can be grounded. If both are grounded, a ground loop will occur causing
erroneous signals. Do not ground any part of current loop if another output is already ready.

Connecting Diode When Driving Inductive Loads
Figure 3.13

Only one load may have a leg strapped to
ground unless the loads are isolated from
each other.

CAUT/ION
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Remote
Mounted
Transmitter
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JiaroMAG

| |
YES nNO

MAGCOMMAND

S SPARLING

Figure 3.14
Tigermag EP NEMA-4X Enclosure
Remote Display

WATERTIGHT conbuit, NEMA-6P FITTINGS
AND SEALS ARE REQUIRED TO MAINTAIN THE
MOISTURE-FREE INTEGRITY OF ALL ENCLOSURES
AND ELECTRONICS IN THE SYSTEM. ENTRY OF
MOISTURE MAY VOID SPARLING'S WARRANTY.

ALL FITTINGS MusT coNFORM TO NEMA-6P
CLASSIFICATIONS.

NEMA-7
Junction
Box

Remote mounting of the electronics is required
when processtemperatures exceed 212°F(100° C),
when pipe vibration is excessive or when flooding
is possible. Remote mounting should be used
when high process temperatures exist at high
ambienttemperatures.

A bracket for wall or pipe mounting is furnished
as part of the optional remote mounting kit. Inter-
connecting cableis supplied between the sensor
and transmitter enclosure. Also supplied is a
sensor mounted NEMA-7 rated junction box and
atransmitter-mounted junction box in which caoil
and electrode connections are made.

The standard interconnecting cablelengthis 15 feet.
Shorter or longer cables should be ordered from
the factory. The cable may be shortenedinthefield.
DO NOT SPLICE CABLE IN THE FIELD.

Wheninstalling provide moisture traps and seals to
prevent moisture from entering the meter
enclosure. See Figure 3.15. Be sure to tighten
conduit connections.

NEMA-4X

% Enclosure

Ve

1

'd

B\ Y
‘ =\

Drip Leg
with
Drain Fitting

Figure 3.15
Tigermag EP Remote Conduit Connections

TigermagEP™



3.10

©1996 :
O SPARLING INSTRUMENTS CO.
REMOTE W/BATCHER FM626/656

MADE IN U.S.A.

. @

]

REV [

BATCHER, OPTION

H c2 [y}
c 2 ITf’loﬂ = ﬁ &
|
|
}QTPZO Q1 10
D B o

; RIRIRIRIRIRIRISI IR T
=
13 1

N
) B

O
® @
(D3
Aol LelEe
g
o . i3
T OIUUE |0 m T (o (o S
L ) S s N N 1 8
S Ao O 8 S :13_]" ———@«iw
Jz @ — TEST PLUG
usa 8 FACTORY USE ONLY
@
@

L1

ZR1 S
(&)

corL
8 LUG eno

Remote
Mounted
Transmitter
cont'd.
1—Common
(Dry contact op.)
2—Start
3—Stop
4—Reset

IDS-626/627/656/657

F2

O

S
] 1
REMOTE BATCH -
0| [
c12 QL ° 1 ~Z }com
SPARE o « B [0 6
G S o[ T]] |5 (s2)
- i R 4~ [ |+ e
g Jol 1 23 4 o[ |+ (1)
@ HHHH ~[TT] |2 (ED
X9« —[0 |+ spreme
o n o [O =) J8
Sy 3
kT %= K2
. 5 R14 {1+ D

J3

0

\ﬁ/ﬁj

77-275VAC

=+ | [ ]-

R15 CR6

Ja
NJ1 23455 1

1515 O s O

BATCH PRE-WARN

0/4-20MA TOT FREQ FAULT PZR FE(I)lﬁl

[cowl e CONz}
Q ; ALARM O

LUG

Figure 3.16
Tigermag EP Standard Motherboard

Disconnect power before proceeding.
Do not make connections while power is
applied.

CAUTION
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cont'd.

Openthe NEMA-4X enclosure to gain access to the motherboard. Separate 3/4"NPT conduit entrances
are provided for power and signal wiring at the bottom ofthe enclosure. Connect the required outputs as
showninFigure 3.17.

CONNECTING POWER LEADS
Connect power leads to Connector J1, terminals 1 (H) and 2 (N). Be sure to connect a good ground to
terminal 3 (G).

The TigermagEP series is equipped with a switching power supply (standard) whichaccommodates power
sources of 77-265 Vac 50/60 Hz. An optional 12-60 Vdc power supply is available. No adjustments or
jumpers are required.

Disconnect power before proceeding. Do not
make connections while power is applied.

CAUTION

CONNECTING OUTPUTS

Connectors for available outputs are on connectors J6 & J7 See Figure 3.16. After you have determined
whatoutputs are required you need to verify that the external load on the outputs are within the limits specified.
Calculatethe external load by summing the inputresistance, including allinterconnecting cable. Signal cable
of 18-22 gauge is normally adequate.

External load limits Analog output 800 Qmax. impedance
Pulse output 150 Qmin.impedance
Frequency 1000 Qmin.impedance

Alloutputs are floating and use the same isolated ground. If more than one output is used simultaneously,
only one of the common legs can be grounded. If both are grounded, a ground loop will occur causing
erroneous signals. Do not ground any part of current loop if another output is already ready.

Only one load may have a leg strapped to ground
unless the loads are isolated from each other.

CAUTION

TigermagEP™
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Cont'd.
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NEMA-4X

Enclosure

JTIGERMAG " 8

1 - shig
S3 - Red fi“

E3 - Brown
S2 - Shield
E2 - White
S1 - Shield
E1 - Black

Wi "
MAG COMMAND

q» <q q

Drain

S SPARLING
. — — J

1 5

]

+ - + - +

o e st et

FAULT PZR FLOW

DIR

Sensor

Junction Box

Signal Cable

U

BACK VIEW

Rem

ote PCB

© G

LY

J%°®-§7ﬂ\—nf Ground - Shield
= bt S3 - Red
o= E3 U E3 - Brown=—(®)
o] 52 S2 - Shield

<=} E2 U- E2 - White

Rl S1 - Shield

~iglE] U-E1 - Black =@
= @ Drain

SIGNAL CONNECTIONS

Signal connections are made on the motherboard at connector J8, terminals 1 through 7 and ground (8)
to lug. Similar connections are made in the remote junction box on the Remote PCB. Connect terminals 1
through 7 and ground (8) as shown using the special cable provided.

Remote Mounted Transmitter
Figure 3.17

Disconnect power before proceeding. Do not
make connections while power is applied.

CAUTION
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Lightening &
Transient
Protection

4.0
4.1

Start-Up
Procedure

5.0
5.1

Calibration

Page 28

Sparling's magnetic flowmeters utilize micro-processor based circuitry and are protected fromnoisy AC
power, however power line transients generated by inductive motors, power line regulators and power
load switching, commonly known as brown-outs, can cause memory loss, erroneous readout, blown
semi-conductors and integrated circuits. These problems can be eliminated by using proper AC power
transient suppressors.

Itis alsorecommended that whenever the equipmentis subjected to lightening, or high voltage transients,
lightning supressors be used to protect the flowmeters.

If yourequire assistance in proper selection of transient or lightening supressors, please contact Sparling.

Start-Up

Prior to applying power, the following
checks should be made:

a) Check the flowmeter nameplate to VAC
insure that the power supply
voltage is correct. /VDC
b) Verify that all electrical connections FMG26 10 ASSY 554205 (17.265VACT ) BSA180"

. (12-60VDC)
are correct. See Figures 3.12 and REVI ]
3.17.The power supply voltage rat-
ing will be marked on the I/O PCB See
Figure4.1.
c) Checkthe polarity of external loads
connected to the outputs.
d) Checkto see that the two hall effect
switches onthe front of the transmit-
ter are in place with the dark side of
the switchfacing up towards the LCD
display. Do not remove these
switches unless authorizedby fac-
tory personnel. If you suspect that
one ofthe hall effect switchesis  de-

fective, contact the factory.
Power Supply Voltage Ratings
Figure 4.1

Calibration

Allflowmeters are calibrated before leaving the factory. Nofield recalibrationis required. The 4 and 20 mA
currentlevel may be checked if desired by following the procedure in Appendix | DIAGNOSTICS. The
meter can be used as acurrent calibrator to check connected equipment. See Appendix 1, para. 2.3.3.

TigermagEP™



7.0
7.1

General

/.2

Trouble-
shooting
Chart

IDS-626/627/656/657

Maintenance

No routine maintenance is required.

Troubleshooting

The following sections describe field tests and bench tests that can be performed on
Sparling's magnetic flow meters.

Each flowmeter is rigorously tested during production. The final test stage is a wet flow calibration
in a Sparling precision primary flow laboratory traceable to the National Institute of Standards and
Technology (NIST).

Before troubleshooting, carefully verify the operating conditions of the meter:

1. Verify the interconnecting wiring by using a local milliammeter connected to the current output
with no otherload connected.

2. Verifythatthe sensoris completely filled with liquid. An empty or partially full sensor will continue

to send an erratic flow signal even with no flow.

Verify that any flow test comparison is valid before assuming that the meter is in error.

4. Ifin doubt, verify the conductivity of the liquid to see that it exceeds 5 micromhos/cm.

w

The following trouble shooting chart should assist in correcting meter malfunction. For additional
assistance, contact Technical Support (800)800-FLOW, (626)444-0571 in California.

a) “WARNING - EXPLOSION HAZARD - SUBSTITUTION OF
COMPONENTS MAY IMPAIR SUITABILITY FOR CLASS 1,
DIVISION 27;

“AVERTISSEMENT - RISQUE D’EXPLOSION-LA SUBSTI-
TUTION DE COMPOSANTS PEUT RENDRE CE MATERIEL

INACCEPTABLE POUR LES EMPLACEMENTS DE CLASSE
WARNING 1, DIVISION 2.

b) “THIS EQUIPMENT IS SUITABLE FOR USE IN CLASS 1,

DIVISION 2, GROUPS (AS APPLICABLE) OR NONHAZARD-
OUS LOCATIONS ONLY”.
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Troubleshooting Chart

SYMPTOM POSSIBLE CAUSE AND CURE
1. Erratic Reading 1. A, Installation
(Output Wandering) a. Is sensor properly grounded? A good liquid ground is required.

b. Empty pipe? Pipe must be full of liquid.
c. Airin pipe? De-aerate
d. Chemical being injected upstream of flowmeter? Change the
chemical dosage downstream of the flowmeter.
B. Electrical
a. Variable Frequency Drive? Need additional filtering and improved grounding.
b. Marginal Connection (particularly for remote units)? Rewire to
insure good contacts.

C. Moisture intrusion? Use leak tight fittings and keep the covers tight.
2. Inaccurate Reading 2. A, Run simulator test (47000/K) - Appendix 1, Section 2.3.6.
B. Coil drive blown? Electronic module has to be returned to factory for repair
C. Conductive coating? Clean sensor.
3. Output Incorrect 3. A. Disconnect wires and check circuit output with DVM. Reprogram current output.
(Pulse & Analog) If program is OK, there is a sensor failure, return to factory.

B. For pulse output need oscilloscope. If there is flow no pulse output, there is a
sensor failure, return to factory.

4. Analog Output Zero 4. A. No external power required, unit is not loop powered. If external voltage was
connected, electronics are damaged and should be returned to factory for
repair.

5. Display Readings Locked 5. A, Program errors? Cycle the power off and on, then reprogram if necessary.

6. Meter Reads Zero 6. Did it ever work?

A.  Blown coil drive? Return for repair

B. Not properly wired (remote units)? Rewire correctly
C. Conductive coating? Clean sensor.

7. Blank Display 7. A. Blown fuse? Replace Fuse
B. Power supply damage? Return for repair.
8. Display is turning 8. Temperature is too high inside the enclosure. Relocate the meter or shield against the
black around edges heat source. Continuing to power the meter in this condition will permanently damage
the display.

9. Display is difficult to read 9. Improve the lighting conditions if ambient light is dim. Remove large cover and adjust
the pot directly above the display for best contrast while viewing from the intended
viewing angle.

If the above steps fail to correct the problem, try different flow rates and disconnecting loads temporarily and see if the
problem persists. Perform simulator check and call the factory. Please have the following information available when
you call:

e Meter serial number; G, |, Z values from e What are the flow rates, the orientation of the meter in the
"SHOW METER DATA?". pipeline, environmental conditions, output loads on the

» Description of the problem. (Display, current output, total- meter, pipe material and grounding technique?

izer/frequency, all of the above.) * How did you verify the discrepancy?
* When does the symptom occur or repeat?

Contact Technical Support 800/800-FLOW (in California 626/444-0571) for additional assistance.
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Using the MAG-COMMAND™ magnetized screwdriver, enter programming mode by holding the
magnet to the "NO" switch for five seconds. See Appendix 1 for detailed instructions. Answer "NO" to
all prompts until the DIAGNOSTICS menu appears. Answer YES to the DIAGNOSTICS menu. Follow the
menu instructions. See Appendix 1, Section 2.3.

To remove the electronics module, first unscrew the larger enclosure cover and remove the screw
fastening the module bracket. Now unplug the coil cable converter. See Figures 7.1and 7.2.

Grasp the module at each side and pull firmly while rocking the boards gently from side to side. Do not
pull the module out by the display. See Figure 7.2.

Do not remove Electronics Module while power is
applied. Disconnect Power before proceeding.

WARNING coil Plug

Access to
Electronics
Module

Electronics Module
with Switching
Power Supply

Access to Electronics
Figure 7.1

E Remove screw from bracket

so module may be removed.
=

Hall Effect
Sensors
Remove coil plug from header Grasp firmly on
on the power supply PCB each side as Do not pull
indicated and GENTLY rock on display

the module back and forth

Removing the Electronics Module
Figure 7.2

v METER ELECTRONICS ARE CONTAINED IN A PLUG IN MODULE. THIS MODULE
CONTAINS NO USER SERVICEABLE PARTS.
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Sensor
Testing

Aligning Electronics Module with Card Guides
Figure 7.3

When reinstalling the electronics module, observe the connector located in the base of the electronics
enclosure. Line up the electronics module with housing card guides and the connector. See Figure 7.3.
Pluginthereplacement module. Plugin coil connector. Be certain the plug wires are routed properly
and will not interfere with the housing cover. Don't forget to replace the screw that fastens the
module to the bracket. See Figure 7.2

Apply power and observe display. Now, reprogram any values which were modified from factory preset
levels. To obtain factory settings, look at calibration record shipped with meter. If sensor E2PROM chip
isdamaged or has lostits data, call factory with the meter serial number and request another copy of the
E?PROM chip programmed with factory constants.

Toreplace the E2PROM chip, youmust removethe
coil plug and the module. (See Figures 7.1and 7.2).
The E?PROM is on the Coil PCB in the rear of the
electronics enclosure. Note the directional dot on
the chip. The new chip must be placed in this
orientation. Gently remove the old chipand place the
new factory-programmed chip inits' place.

Replacing the E2PROM Chip
Figure 7.4

The sensor consists of a measuring section with electrodes and coils in a steel enclosure. The
following paragraphs describe field tests that can be performed by the instrument technician.
Defective sensors should be returned to the factory for repair. OBTAIN A RETURNED GOODS
AUTHORIZATION (RGA) PRIOR TO RETURNING MATERIALS TO PREVENT DELAYS.

TigermagEP™



; .6 Disconnect power before proceeding. Do not

make or break coil connection while power is

Coil e applied.
Continuity WABNING
Testing Unplug coil cable plug. Using a short 22 gauge (or appropriate) testlead,

connect ohmmeter between coil wires and measure resistance. See
Figure 7.5.

Coil
Connector

V¥  COILRESISTANCE SHOULD MEASURE 110 OHMS

+10% AT ROOM TEMPERATURE. HOT COILS MAY S

READ AS HIGH AS 150 OHMS. e
Ifthe coil resistance is too high or low (including open and short circuits) the  Coil Resistance Testing
sensor must be returned to the factory for inspection and/or repair. Figure 7.5

7 7 Requiredtestequipment: Insulation tester 10'2ohm.
o Disconnect power and signal cables. Disconnect coil connector, Figure 7.6.

Connectinsulation tester between coil wire and housing ground. Test the
COII insulation at 500 Vdc. Areading below 10,000 meg ohms indicates moisture
inthe sensor. The sensor must be returned to the factory forinspection and/

Insulation o rcpair

Test Connectinsulation tester between coil wire and housing ground. Test the
insulation at 500 Vdc. Areading below 10,000 meg ohms indicates moisture
inthe sensor. The sensor must be returned to the factory forinspection and/
or repair.

Coil
Connector

Ohmmeter

Coil Insulation Test

Figure 7.6
Unplug coil and remove module from electronic enclosure.
® W SENSOR MUST BE EMPTY AND DRY.

EleCtrOde Connectinsulationtesterthree ways (see Figure 7.7.):

Circuit 1. Between top post labeled E1A and S1A (shield)
: 2. Between center post labeled E1B and S1B (shield).
lnsulatlon 3. Between bottom post labeled E2 and S2 (shield).
Test

Any leakage or faultindication indicates that the sensor should be returned to the factory forinspection and
repair.

Electrode Circuit Insulation Test
Figure 7.7
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Replacement Parts List

Description Part Number

1. Electronics Modules
Integral Mount

TT =285 VAC ..o 555584
12 B0 VAC ..o 555930
Remote NEMA 4X Mount
TT-265VAC ... 555865
T2 B0 VAC oo 556409
Remote NEMA 4X Mount with Batcher
TT-265VAC ... i 555857
T2 B0 VAC oo 556417
2. /O PCB
T2-BOVAC ..o 554180
TT-265VAC ..o 554205
3. Fuses
S10-Blo, (12-80VAC) 2.0 @MP ... 148743
SI0-Blo (77-265VaC) 1.0 @MP ..o 148446
4. Kit, remote mount for NEMA 7 Integral Transmitter ... 902579-019
Assembly includes:
a) Mounting bracketwith U-bolt d) 15ft. cable assembly
b) Cablegrip e) Teemounting stand-off
c) Sensor junction box (two with Remote PCB)
5. Kit, remote mount for NEMA 4X Fiberglass Enclosure with larger display ..............c...c...... 555724
Includes:
a) HardwareKit d) Fiberglassenclosure
b) Display board e) Lexanlabel
c) Remote PCB (Motherboard)
Mounting bracket with U-bolt (0ptional) ... 555732
6. Cable PCB (Integral Or REMOE) ........ooviiiiiiiiiiii e 554239
POT on Board Front POT on Board Reverse
Factory Supplied on Factory Supplied on
Integral Mount Meter Remote Mount Meter
E2PROM E2PROM

Socket Socket
ﬂ Remote

Integral

Do not adjust POTS. Do not attempt to alter board.

Both boards are functionally identical & interchangeable.
6.  Replacementremotemount Cable ... ..o 150721
7. GIrOUNAINGTINGS .ot Contact Factory

Your TigermagEP ™ can be fitted with an optional digital communication capability utilizing HART®
protocol. In orderto operate this feature, you must have a Sparling model KP602 transmitter interface.
Consult factory for more details. HART® is a registered trademark of Rosemount Inc.

Teflon® is a registered trademark of duPont

TigermagEP™
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Appendix 1— Programming Firmware Ver. 1.0

The 16 character 2 line alphanumeric display is located directly above two magnetically operated
Hall effect switches. The left switch is labeled "YES" and the right switch is labeled "NO". THESE
SWITCHES ARE THE ONLY CONTROLS REQUIRED TO SELECT AND CHANGE PARAM-
ETERS ON THE TigermagEP. DO NOT ADJUST POTS.

The TigermagEP is configured to the user's installation (programmed) using the MAG-COMMAND
magnetic probe furnished with each meter. It can also be programmed with any high strength
magnet. See Figure A1.1. Either switch is activated through the glass window in the housing by
momentarily holding the MAG-COMMAND probe close to the switch.

IT IS NOT NECESSARY TO OPEN THE ELECTRONICS COMPARTMENT IN ORDER TO
CHANGE PROGRAM SETTINGS.

Refer to Figure A 1.2 to determine how to get to each section of the program.
Alphanumeric data is required for the password and to enter or change constants.

When data is required, the cursor will be posi-
tioned under the first character. A"NO" answer
will cause the next valid character to be displayed
in turn. A "YES" answer accepts the displayed
character or digit and moves the cursor to the
next position. After answering "YES" to the last
character, you will be prompted with the entire
data just entered. Answer "NO" if you wish to
change. Answer "YES" when it is correct.

SPARLING \
JIGERMAG "

MAG-COMMAND
PROBE

Figure A 1.1
Tigermag EP Display
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If your TigermagEP is equipped with the optional batching function, answer "YES" while the meter
o is in normal operation mode to display batching information. For detail, see Appendix 2, Batch
Programming.

Batching
Modes

Hold the MAG-COMMAND probe next to the I PR A PLAY
o "NO" switch for approximately 5 seconds. The PROGRYAMM‘NG o

meter will respond: % ALARNL & % ALARM 2 WHEN

VIEWING
% ALARM 1 & % ALARM 2 WHEN
Show Meter [ SHOW METER DATA? | LOCKOUT oL n
+ WHEN BATCHING FUNCTION .
D at a \ PRESENT: .
"WES" i di + PROCRAMMING FORALARM, .
a) Answer"YES"and the meter will display the : SEGBEREREY ;
model number, firmware version, serial :PROSRAMMNSBATCHER

number, tag number, K factor (pulses/gal- E

lon) liner and electrode material. The last FM626.016.100.00

FIRMWARE VER: 1.00
three values, G, |, & Z, are useful when | [RuWARSVER

i i i TAG: SOUTH WELL
calling factory technical assistance when | TAc:soutHy

troubleshooting the meter. As each data line | PrRoTocoLsear

is displayed a "YES" answer will display | K20

the next item. A'NO'answer at any item (or | E-ECTRODESSS

lack of response for 12 seconds) will return I=1.0137

. ) Z=8147.0
the meter to the operating display.
seconds will automatically bring the PASS-
WORD menu. See Section 1.5.
c) Answer"NO" and the PASSWORD prompt | sresworo.___ }

appears. A failure to enter a correct pass-
word will return the meter to operation.

SHOW METER
DATA?

b) Afailure to answer this prompt within a few

CHANGE
PASSWORD?

Figure A 1.2
Main Program

I !; | PASSWORD=0000
®

To go beyond this point, a valid password is required. Every meter is shipped with the default
password "0001". Any user with a valid password can change the password.

VW Default Password "0001"

Password
Entry

The meter password is entered by responding to each digit of the password with a"YES" or "NO".
A"YES" moves the cursor under the next digit to the right. A"NO" scrolls to the next higher value
for the underlined digit and then back to 0 again. A 12 second time limit applies to each digit
selection, i.e., alack of response advances the cursor to the next position. Upon entry of a valid
password, the meter enters a program mode and activates the fault output to signal remotely that
programming is taking place.
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A"YES" answer enters the Rescale Rate loop. A
Rescale Rate "NO" answer continues to the next menu item.

1 6 RESCALE RATE?
o

RESCALE RATE? | TOT

Amenu is presented to select the engineering units N
in which rate is displayed and scaled. By answer- Y li
ing "NO" each menu selection is presented in turn. RATE UNITS=GPM
A"YES" selection chooses the unit displayed and —LPM
moves on to the next item. =CFs

=LPS

v =M3H

1.6.1  Select Rate Units e

=M/s

| RATEUNITS=GPM | )

N

An answer of "YES" will display the rate in "GPM". RATE UNITS=222 LN

Otherwise answer "NO". A "NO" answer will dis-

play the other predefined choices in turn, i.e., liters/ l Y

min., cu. ft./sec., liters/sec., cubic meters/hour, DISPLAYED UNITS
million gallons/day, ft./sec, meters/sec. and 777 RATE UNITS=__
Answer "YES" to the predefined rate units or to —
"?2??". A"NQO" to each item brings you back to the i M

beginning of the loop. A "YES"answer is required CONVERSION FACTOR
to one of the selections to leave the loop. 1=1.000000 GPM?
Select one of the presented units of measure by 4 iy

answering "YES" and skip to Sec. 1.6.2. If no SET FULL SCALE
appropriate choice is displayed, select "???" and -
define your own unitsin 1.6.1a. iY

DISPLAY:ENG UNITS
vt

DISPLAY:%FS

1.6.1a User Defined Rate Units

| RATEUNITS=AAA |

Note the cursor under the first A. Select the three

alphabetic or numeric characters which you want < ‘ v
displayed for your selected rate units by answer-

ing "NO" until the correct character is displayed in Figure A 1.3

the current cursor position. A"YES" answer then Rescale Rate Flowchart

accepts that character and moves the cursor one
position to the right. A"YES" to the last character
brings the conversion factor menu.

1.6.1b Conversion Factor

1=1.200000 GPM?

The conversion factor is defined as U.S. GPM/user unit. Enter the number of GPM which is
equal to 1 of your selected units.

Example: To set the conversion factor for gallons per hour, enter the number of gallons per minute which
is equal to 1 gallon per hour. One gallon per minute is equal to 0.016666 gallons per hour (1= 60). In this
case, enter 0.0166666.
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I 6 1.6.2 SetFull Scale
® The full scale flow rate defines only the flow rate at which the current output is set to 20 mA and at

which the frequency output is set to 1000 Hz. It does not affect the display or the accuracy of the

Rescale Rate frequency or pulse output.

!
Contd. [ Q=5.000000 GPH?
In the case above, entering 5.0 GPH here will set the current output to 20 milliamps and the
frequency to 1000 Hz when the fluid flow reaches 5.0 GPH. Full scale flow is selected in the units
defined in 1.6.1 above. Thus, if "GPH" were defined, full scale would be defined in GPH not GPM. By
answering "YES" or "NO" to each digit, it is possible to enter the full scale flow rate. A full scale below
3 FPS or above 35 FPS will receive a warning of "OUT OF RANGE LOW" or "OUT OF RANGE HIGH".
Unit is still functional, but is operating out of recommended range.
1.6.3 Select Rate as Percent of Full Scale @
| DISPLAY:RATEUNITS | !
A"YES" answer will display flow in engineering units as defined RESCALE TOTAL? D
in 1.6.2 "NO" displays rate as a percentage of full scale. Either
choice will affect only the format of the display and nothing [OCKOUT OFF
else. LOCKOUT: ON
% ALARM 2 = 0-99
If your TigermagEP is equipped with the optional remote SOUNT: Fvo. ey
o batcher, refer to Appendix 2. COUNT: NET
o=
RESCALE TOTAL? TOT UNITS = GAL?
Rescale =CFT?
A"YES" answer enters the Rescale Total loop. A"NO" answer = M3?
Total . .
continues to the next menu item.

Ny
TOT UNITS =222

1.7.0 Lockout Y
| LOCKOUT: ON |

[ LockoutOoFF |

LOCKOUT: OFF allows you to reprogram the high and low flow
alarms when the "YES" key is activated while in normal operat-
ing mode. No password is required.

LOCKOUT: ON will only allow the viewing of high and low flow
alarms while in normal operating mode. To reprogram these
values you will need to enter the  MagCommand Rescale Total roo—=-o %

. . COUNT=.0000000007 | !
menu which requires a password. OR ,
FCNT, RCNT OR NET
BASED ON CHOICE IN

1
1
SEC.1.7.2 |
1
1
1
1

After choice is made select "YES" to continue.

WHEN BATCHING

1 FUNCTION ORDERED
IOPTIONS ARE AVAILABLE!
: SEE APPENDIX 2 FOR :
| BATCH PROGRAMMING

_______ T

Figure A1.4
Rescale Total Flow
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1.7

Rescale
Total

Cont'd.
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1.7Z1 Alarms

| %ALARM1=0-99 |

| % ALARM 2 = 0-99 |

Using MagCommand, you can set these alarm contacts to activate when flow rate exceeds the set
value in percent of full scale desired, from 0 through 99%. These contacts enable you to activate
alarms, small relays, equipment, etc. at a preset percentage of full scale. Most commonly used as
high and low flow alarms (through complementary contacts of externally supplied relays), these

can be set to warn you of conditions outside your process parameters.

1.72 CountDirection

The internal totalizer can be programmed to totalize in the forward direction, to totalize separately
for forward and reverse or provide you with net flow.

| COUNTFWDONLY |

Answer "YES" to count in the forward direction only (shown in the "operate" mode as "COUNT=")

| COUNTFWDREV |

Answer "YES" to have separate internal counters for forward and reverse flow (displayed as
"F CNT="and "R CNT="respectively).

| COUNTNET

Answer "YES" to count net flow only.

1.7.3  Select Total Units

A menu is presented to select the engineering units in which totalization or frequency is displayed
and scaled. By answering "NO" each menu selection is presented in turn. A"YES" selects the unit
displayed and moves on to the next item.

TOT UNITS=GAL

Answer "NO" to view the available predefined totalization units. Select "YES" to the preferred engi-
neering units for totalization. One of the options will be ???. This permits the definition of any desired
units. A"YES" must be selected to one of the options to exit this loop.

1.7.3a User Defined Totalizer Units

| TOTUNITS = AAA

Select the desired three (3) character abbreviation as in 1.6.1a on the previous page.

1.7Z.3b Conversion Factor

| 1=1.2500000 GAL?

Enter the number of U.S. gallons which is equivalent to 1 of your selected units.

For example, the conversion factor from U.S. Gallons to Imperial Gallons is 1.25 because there are
1.25U.S. Gallons to each 1 Imperial Gallon.
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1.7

Rescale

Total
Cont'd.

1.74  SetRegistration

R=100.000 GAL?

Enter the number of your engineering units of totalization which is equivalent to one count of the
internal totalizer and external "TOT" output. This is normally an even number such as 0.1, 1, 10, 100,
etc. In the above case 100 gallons will produce one totalizer pulse.

1.7Z5 Reset Totalizer

Allows you to zero or reset the starting number on the totalizer.

| RESET TOTALIZER? |

Answer "YES" to advance, "NO" to return to RESCALE TOTAL?
| AREYOUSURE? |
Answer "YES" to perform the reset of totalizer(s), "NO" to return to RESCALE TOTAL? (This is your

1.8

Set Outputs

Page 40

last chance to abort before you lose your present value of totalizer(s).)

| PRESETTOTAL? |

Answer "YES"to be able to initialize the new nonzero be-
ginning total, "NO" to return to RESCALE TOTAL? with
totalizer(s) already reset to zero in the last step.

| COUNT=.0000000007

Enter new beginning total. If counting FWD, REV or NET
were selected earlier (1.7.2) then FCNT and RCNT can be
preset to their starting values.

SET OUTPUTS

Yy

OUTPUT 4-20 MA?
OUTPUT 0-20 MA?

2!

ON TIME 12.5 MS
ONTIME 25 MS
ONTIME 50 MS
ONTINE 100 MS

"

SET OUTPUTS?
BACKLITE: ON
OFF
A"YES" answer enters the Set Outputs loop. A"NO" answer
continues to the next menu item. FLOW DIR:FWD
‘REV
OUTPUT:4-20 MA v]
This permits the selection of 4-20 or 0-20 mA dc outputs. EPD:0-9
Answer "YES" to the output desired. Most North American
installations will use 4-20. vl

1.8.1 Select Pulse Width

ONTIME: 125 |

This selects the totalizer output of 0-60 Hz 12.5/25/50/100 ms,
24 Vdc. The choice is based on the external device
requirement as well as your values of Q (Sect. 1.6.2) and R so
that pulses don't run together at the maximum flow. The
frequency output of 0-1000 Hz, 50/50 duty cycle is always
available (Section 1.6.2). See Figure 3.12, Electrical
Connections.

PROTOCOL: OFF

N

PROTOCOL: HART

Yy

PREAMBLES: 05

PROTOCOL: SPAR

!

Figure A 1.5

Set Outputs Flow Chart
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1.8

Set Outputs
Cont'd.
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1.8.2  Backlight

| BACKLITE:ON |

| BACKLITE:OFF |

This allows you to turn the display backlight on or off. "NO" toggles between the choices. "YES"
selects and advances.

1.8.3 SetFlow Direction

| FLOW DIR: FWD |

| FLOWDIR:REV |

This allows the user to reverse the normal flow direction. The default flow direction is from left to
right as you face the display. If flow is in the opposite direction a minus sign (-) will appear in the
display, the flow direction output will be active and the internal totalizer will be inhibited in the count
forward direction. Apart from that, the meter will operate properly in either direction. Both pulse and
analog outputs will operate in both directions. Answer "NO" to reverse the normal flow direction.

1.84 Empty Pipe Detection

It allows the user to set the EPD control between 0 (=off) and 9 as part of "SET OUTPUTS?" menu.
Numerically, this represents the approximate delay in seconds before the activation of EPD state
(outputs driven to zero, totalizer on hold, message "OUTPUT INHIBITED" on display). Note EPD
setting functions like a "volume" control, with "0" serving as an "EPD-off" click and "1" thru "9"
enabling various levels of detection. Typical setting may be between 3 and 6, the lower the number,
the higher the possibility of "false" detection of a single air bubble. Factory setting is "0" (off).

1.8.5 Protocol

Selects between "SPAR'"-Sparling MagCommand and "OFF"-no programming interface. "HART" will
also appear if meter has been equipped with the optional HART interface and will allow you to set the
number of HART's preambles in a message.

Receiver/Recorder

N
@e-) N \
4-20mA
TigermagEP I:I
g g Figure A 1.6
Connecting HART Communicator
to TigermagEP

HART Communicator

T

NOTE: For the HART Communicator to function properly, a minimum
of 2560 ohms resistance RL must be present in the loop. The HART
Communicator does not measure loop current directly.

Explosions can result in death or serious injury. Before connecting
the HART Communicator in an explosive atmosphere, make

sure the instruments in the loop are installed in accordance with
intrinsically safe or non-incendive field wiring practices.
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1.9

Damping
Adjustments

2.0

Exit
Programming

2.1

Change
Password

Page 42

SET DAMPING?

Display and current output are damped independently. An-
swer "YES" to enter this loop.

1.9.1 Display Damping

| DISPDAMPING-5 |
A"NO" answer scrolls from 0 (no damping) through 9 (maxi-
mum damping). Answer "YES" to the desired degree of dis-

play damping. Some experimentation may be necessary to
obtain optimum results.

1.9.2 CurrentDamping

SET DAMPING? —Nb EXIT >

Y

DISP DAMPING=0-9
CURRENT DAMP=0-99
% ZERO CUTOFF=0-9

Figure A 1.7
Set Damping Flow Chart

| CURRENT DAMP=15

Current damping may be selected from 0-99 seconds. This corresponds approximately to the number
of seconds to respond 90% of the way to a step change in input.

1.9.3 Low Flow Cutoff

[ % ZERO CUTOFF=2

This is the minimum flow rate below which meter outputs are forced to zero. The number entered
corresponds to the selected percentage of full scale as set for "Q" in Section 1.6.2. Choices range from

0 (low flow cutoff disabled) through 9%.

EXIT?

A "YES" answer stores the changes which have been made and returns the meter to operation.

A"NO" goes to the next menu item.

| CHANGE PASSWORD? |

[ AREYOU SURE?

Answer "NO" to return to CHANGE PASSWORD. Answer "NO" again to continue to the next item.

A "YES" answer permits changing the password by scrolling through the four available digits.

Be sure to record the new password.

v FAILURE TO REENTER THE NEW PASSWORD WILL RESULT IN NOT BEING ABLE TO

REPROGRAM AT A LATER DATE.

TigermagEP™



2.2

Change Tag

2.3

Diagnostics
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| CHANGETAG? |
Answer "YES" to change the tag. Default is "SPAR".

A"NO" answer scrolls through your character choices. Answer "YES"
to skip to next letter. When you have finished the tag name, "YES" will
bring you back to the "CHANGE TAG" menu. "NO" will advance to
"DIAGNOSTICS", "YES" will enter the TAG loop again.

DIAGNOSTICS?

Answer "YES" to enter the diagnostics loop. A "NO" answer returns to
the RESCALE RATE menu.

Itis NOT recommended that
diagnostics be performed
unless malfunction is sus-
pected. Refer to the trouble-
shooting section for coil

WARNING and electrode tests which

can be performed.

Warning—the meter totalizers and flow rate
will cease to be updated while you are in
this loop. Outputs will be affected by some
tests as well as totalizer count. Use
Caution.

2.31A Check HART Transmission

This option is only available if your meter is equipped with HART® com-
munications. Toggle between MARK and SPACE by selecting "NO".
Enter next box by selecting "YES".

2.3.1B Check Coil Current

[ STOPCOILDRIVE? |

Answer "YES"

| COIL=HIGH |

Note the value on the second line of the display. To test low coil, enter
IINOII

| COIL=LOW |

Again, note its value. Both values should match closely. The typical
coil current should range around 1/4 to 1/3 amp. Coil currents are
affected by temperature. Unit is operating correctly unless currents
don't match and are widely out of this range. To test high coil again,
enter "NQO". To end this test, enter "YES".

CHANGE TAG?

Y]

‘ TAG=

Figure A 1.8
Change Tag

DIAGNOSTICS?
—

STOP COIL DRIVE?

Y

COIL HIGH
COIL LOW

Y

CURRENT CHECK?

Y,

SET ANY INTEGER
LOOP CURRENT=0-99

Y,

CAL 4-20 MA LOOP?
Y.
LOSE OLD DATA?

Y

OUTPUT 4 MA
OUTPUT 20 MA

Y.

SET FREQ?

Y

F=.00000000?

Y,

SIMULATE 75% FS?

ARE YOU SURE?
SIMULATOR CHECK?

* If HART

Figure A 1.9 "

Diagnostics Flow
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Z 3 2.3.2 CheckCurrentLoop
® | LOOP CURRENT=04

Diagnostics By answering "NO" the loop current can be scrolled by 1 mA increments, from 4 mA up to 20 mA
) and then back to 4. Answer "NO" to step to the next desired value. Answering "YES" at any time will
Contd. exit the loop. Check the 4 mA and 20 mA positions with a digital milliammeter. Each should be

accurate within =£0.02 mA (no damping is used).

The current output can also be used to test other equipment in the current loop such as recorders
and controllers.

2.3.3 Calibrate 4-20 mA Loop
| CAL4-20mALOOP? |

Answer "YES" to enter the calibrate mode. You must leave your recently calibrated milliammeter
connected in series with the 4-20 loop at this time.

| LOSEOLDDATA? |

Answer "YES" to continue, "NO" will exit leaving calibration unchanged. This is your last chance to abort if
your setup is not ready.

| OUTPUT4mA? |

Answer "YES" if your meter reads 4.00 mA. "NO" will allow you to calibrate current for zero flow.

| |= 4.0000000? |

Enter in the actual reading value from your digital milliammeter to calibrate zero flow. Answer "YES" to
continue.

| OUTPUT 20mA? |

Answer "YES" if your meter reads 20.00 mA. "NO" will allow you to calibrate current for full scale.

| 1=20.000000? |

Enter in the actual reading value from your digital milliammeter to calibrate full scale. Answer "YES" to continue.

2.3.4 SetFrequency

Set frequency can be used to verify or set the frequency received by other devices to insure compatibility.
| SET FREQ? |

Select"YES"to enter the set frequency mode, select "NO" to continue.

| F=.000000000 |

Enter desired frequency in the 1-1250 Hz range to appear as the frequency output or select "YES" to zero
value and end this test.
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2.3

Diagnostics
Cont'd.
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2.3.5 Simulate 75% FS

This step will drive all outputs to 75% of full scale rate including the display.

This test will alter the totalizer counts. On exit
from this test, reset or preset totalizers to
their proper value.

CAUTION

Enter"YES" to get last chance to abort "ARE YOU SURE?" Enter "YES" only if you wish to continue at which
point the meter will begin simulated 75% of its full scale (as signified by the letter "S" in the third from the last
position on the top line of display (just before "12" for alarms - See figure A 2.0). To end, reenter diagnostics
and reply "NO" to either "SIMULATE 75% FS?" or "ARE YOU SURE?" that follows.

2.3.6 Simulator Check

Simulator Check is used to verify that electronics are working satisfactorily by comparing actual values to
the factory preset values. Testing is done internally.

| SIMULATOR CHECK? |

Select"YES"to enter the simulator check mode, select "NO"to continue.

| PLEASE WAIT |
"PLEASE WAIT" is displayed while electronics self-check.

| SELFTESTPASSED |
The electronics are working satisfactorily.

| SELFTESTFAILED |

The electronics are not working satisfactorily. Replace electronics module. The second line of the display
will show a 47000/K value as GPM. Obtain K from meter record and calculate 47,000/K to check for match.

In Simulate
Mode when
"S" is displayed

SPARLING
L MAG

37.50 GPM S12
COUNT=0000000018

YES NO

S

Figure A2.0
Simulate Mode
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1.2

Programming

Page 46

Appendix 2
Batch Programming & Operation - Firmware Ver. 1.0

This section of the manual covers only the batching function. For programming of other loops not
associated with the batching function, see Appendix 1.

The TigermagEP Batcher utilizes a touch pad for program-

lafﬂmﬂ’” ming both meter and batch operations. The "YES" and "NO"

buttons are the only controls required to select and change

parameters on the TigermagEP. Nothing else is required for
programming the meter with MagCommand.

Fn!?un 8. ITIS NOT NECESSARY TO OPEN THE ELECTRONICS

COMPARTMENT IN ORDER TO CHANGE PROGRAM

SETTINGS.

S SPARLING

Figure A 2.1
Enclosure for TigermagEP with
Batching

The batching mode is activated in the Rescale Total menu. Refer to Figure A1.2 to determine how to
reach this section.

RESCALE TOTAL?

"YES" to enter the Rescale Total menu.

1.2.0 Lockout

| LOCKOUT-ON |
| LOCKOUT:OFF |

LOCKOUT: OFF allows you to reprogram batch size and prewarn levels while in normal operating
mode. No password is required.

LOCKOUT: ON will only allow you to view batch size and prewarn levels while in normal operating
mode. To reprogram these values you will need to enter the MAG-COMMAND Rescale Total menu
which requires a password.

After choice is made select "YES" to continue.

TigermagEP™



1.3

Rescale
Total
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1.3.1 Batch On/Off ,

RESCALE TOTAL? our
| BATCH: ON | 8 "
| BATCH: OFF | LEKLT on
"NO" toggles between 'Batch On' and 'Batch Off'. N
BATCH: ON COUNTING. DOwN

1) gives you access to TigermagEP's batching functions while in normal

(_)peration mode
2) disables Alarms 1 and 2.
3) batch size and prewarn levels become accessible for viewing or

. . . . Y,
reprogramming while in normal operation mode.
% ALARM 1 = 0-99

Yy

BATCH: OFF

1) turns off the TigermagEP's batching functions. v
2) allows access to TigermagEP's Alarm 1 and Alarm 2 COUNT: FWD, REV
3) % Alarm 1 and % Alarm 2 become accessible for viewing or repro- °°“”T‘v'1ET
gramming while in normal operation mode. v| TOTUNITSZ AL
=LTR?
=M3?

Ny
TOT UNITS = 72?7

1.3.2 Alarms

| %ALARM1=0-99 |
| %ALARM2=0-99 |

[Feseromazn 1
Y.

Using MagCommand, you can set these alarm contacts to activate at any N

percent of full scale desired, from 0 through 99%. These contacts enable

Y.
you to activate alarms, equipment, etc. at a preset percentage of full scale.
Y]

Most commonly used as high and low flow alarms, these can be set to

alert you that process parameters may be out of range. IF BATCH ON

GRAND = 000000000?
Alarms 1 & 2 are only available when batch mode is turned off (BATCH:  |Coun = ooooo000?—
OFF). Alarm 1 and Alarm 2 can be set to activate at the percentage of full ~ [aef o TRENTOR

scale specified here. After setting, "YES" accepts selection of Alarm 1 and Figure A 2.2
advances to Alarm 2. When lockout status is on (LOCKOUT: ON) you will  Rescale Rate - Batcher
be able to view % Alarm 1 and % Alarm 2 values from normal operation

mode. When lockout status is off (LOCKOUT: OFF) you will be able to

change the values of % Alarm 1 and % Alarm 2.

1.3.3 CountDirection

The internal totalizer can be programmed to totalize in the forward direction, to totalize separately
for forward and reverse or provide you with net flow.

| COUNTFWDONLY |

Answer "YES" to count in the forward direction only (shown in the "operate" mode as "COUNT=")

| COUNTFWDREV |

Answer "YES" to have separate internal counters for forward and reverse flow (displayed as
"F CNT="and "R CNT="respectively).

| COUNTNET

Answer "YES" to count net flow only.
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1.3
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Rescale

Total
Cont'd.

1.3.4 Select Total Units

A menu is presented to select the engineering units in which totalization or frequency is displayed
and scaled. By answering "NO" each menu selection is presented in turn. A "YES" selects the unit
displayed and moves on to the next item.

TOT UNITS=GAL

Answer "NO" to view the available predefined totalization units. Select "YES" to the preferred
engineering units for totalization. One of the options will be ??7. This permits the definition of any

desired units. A"YES" must be selected to one of the options to exit this loop.

1.3.5a User Defined Totalizer Units

| TOTUNITS = AAA

Select the desired 3 character abbreviation as in 1.6.1a on the previous page.

1.3.5b Conversion Factor

| 1=1.2500000 GAL?

Enter the number of U.S. gallons which is equivalent to 1 of your selected units.

For example, the conversion factor from U.S. Gallons to Imperial Gallons is 1.25 because there are 1.25
U.S. Gallons to each 1 Imperial Gallon.

RESCALE TOTAL

A"YES" answer enters the Rescale Total loop. A "NO" answer continues to the next menu item. See Section
1.7.5 for details.

| RESETTOTALIZER?

A"NQO" answer ends this loop.

If batch is on (BATCH: ON) display will read:

| GRAND = 0000000007

Enter

If batch is off (BATCH: OFF) display will read:

| COUNT = 0000000007
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1.4

Description of
Operation

IDS-626/627/656/657

1.4.1 Description of Operation

This option, if available, can be either enabled (BATCH: ON) or disabled (BATCH: OFF) in users
menu of "RESCALE TOTAL?" When enabled, the batch menu offers the choice of display direction of
counting (up or down) and the limits of the prewarn (relay #2) and the batch (relay #1). The status
of the relays will be displayed on line 1 (last two places) as digits 1 and/or 2 whenever the corre-
sponding relay coil gets energized. Line 2 will show GRAND total, batch size, and the status of the
batch.

Once the programming is in place, the cycle starts when RESET is pushed. The display line 2 will
stop toggling between GRAND and BATCH and show 'BATCH =xxxxxx PZR'" indicating that PZR
input has reset the 626 for the next batch. Pushing START activates both relays (shown in line 1 and
changes 'PZR'to 'RUN' as the batch starts counting off. Reaching PREWARN level drops out relay
#2 and 'PRE' replaces 'RUN'in line 2. At the end of the batch, relay #2 drops out and line 2 reverts
to toggling between Grand and 'BATCH=XXXXXX HLD' as the batching is on hold until RESET starts
it again. To abort batch in progress, push STOP This overrides relays ON command dropping them
out (note line 1 will report them as ON). The flow and the count off will stop, at which point one can
resume this batch by pushing START or abort it via RESET for another batch (note however that
GRAND will include any flow that went into the batch prior to pushing STOP).
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AO 3 Appendix 3 — Communications
1 1 Wiring (3-wire cable less than 50 ft.)
®

Connect as follows:

R$232 PC "COM" Port 25 pi 626 J405 1/0 PCB (Int )
. or pin on ntegra
Sparlmg 626 J9 (Remote - Motherbd)
Protocol 2-TX 1 T-RX
3-RX to 2-TX
7-GND to 3-GND
4-RTS to 5-CTS to 4 - No Connection
PC "COM" Port 9 pin 626 J405 on |/O PCB
626 J9 (Remote - Motherbd)
2-RX to 2-TX
3-TX to 1-RX
5-GND to 3-GND
7-RTS to 8-CTS to 4 - No Connection

Set up the PC communications software (DOS, Windows 3.x, Windows 95)) as follows:

Example: Hyper Terminal
1200 baud
8 data bits
1 stop bit
Odd Parity
(Flow control = none)

Conversation:

Control-Q (11 hex) starts it (626 will reply; PZR/PGM on the PC screen),
Control-U (15 hex) ends it (626 - no reply, its display - back to run mode).
Menu follows MagCommand.

Keyboard exceptions (for compatibility with existing programmers):
(Space Bar) steps over existing characters

(Backspace) clears characters

(Enter) or "Y" key serves as "yes", anything else as "no".

Burst mode

Control-S (13 hex) starts it.

The 626 will continuously copy its 2-line display to RS232 line.
Press and hold Control-U to end it.

Problems checklist:

* Check wiring

* Check PC setup

* Verify that 626 in its "SHOW METER DATA?" menu (or user's "SET OUTPUTS?) has
PROTOCOL: SPAR and not PROTOCOL: OFF nor PROTOCOL: HART.
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RS-485 (one-on-one only, no multidrop, less than 4000 ft.)
o On digital PCB, U105 should be removed and U108 installed.

RS-485 Wire and use as RS232

Line 485 626 (J405 on 1/O PCB)
(+)orA to 2-TX (also line load)
(1)orB to 1-RX (also line load)
Shield to 3-GND

Problems checklist:

* See Section 1.1, RS232

 Line must terminate in its characteristic impedance at BOTH ends, e.g. for 24 AWG twisted pair
install terminating 120 ohm resister between 1 & 2 of J405 as well as across the other end. See
Figure 3.12.
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APPENDIX 14

SOP FOR GRAB SAMPLING (INCLUDES
DISCHARGE GRAB SAMPLING FROM
PROCESSING FACILITY FOR MONTHLY
PH SAMPLES AND TWICE WEEKLY
SAMPLES FOR OTHER PARAMETERS)




SOP: Collection of Grab
Samples from Facility

ARCADIS Discharge

Standard Operating Procedure: Collection of Grab Samples from Facility
Discharge

l. Scope and Application

This Standard Operating Procedure (SOP) applies to the collection of processing facility

discharge grab samples, via a tap in the discharge line, for various required analyses, and
pH and dissolved oxygen (DO) measurements during Phase 1 of the Hudson River
remedial action. Grab samples of the discharge from the dredged sediment dewatering
facilities will be collected weekly (except pH). The parameters that will be monitored
weekly are listed below:

e Total suspended solids

e Total organic carbon

e Cadmium, total

e  Chromium, total

o Copper, total

e Lead, total

e Mercury, total

e DO

One grab sample will be collected monthly (during one of the weekly events) to measure
pH in the discharge.

The pH will be measured with a Hanna HI 991301 meter, or equivalent, and DO will be
measured with a YSI 55 meter, or equivalent.

Il. Personnel Qualifications
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DischargeMAH.docx



SOP: Collection of Grab
Samples from Facility

ARCADIS Discharge

Field personnel, trained in grab sampling procedures, will collect the grab samples. All
field personnel are required to take a 40-hour Occupational Safety and Health
Administration (OSHA) Hazardous Waste Operations (HAZWOPER) training course and
annual refresher courses, and participate in a medical monitoring program prior to
engaging in any field collection activities as required in 29 CFR 1910.120. ARCADIS field
sampling personnel will be versed in the relevant SOPs and possess the skills and

experience necessary to successfully complete the desired field work. Additionally, field
personnel will be under the direct supervision of qualified professionals who are
experienced in performing the tasks required for sample collection.

lll.  Equipment List

Equipment needed to collect processing facility discharge grab samples includes:

e Health and safety equipment, as required by the site Health and Safety Plan (HASP;
Parsons 2008)

e pHand DO meters

e Glass sample container

e Standard solutions for calibration

e Extra batteries for the pH and DO meters

e Disposable non-talc gloves

e  Wind suit

e Pre-preserved sample containers

o Plastic (polyethylene) resealable food storage bags
e Polyethylene wrap

e Distilled water
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SOP: Collection of Grab
Samples from Facility

ARCADIS Discharge

e Dedicated, clean cooler with ice
e Field notebook and forms

¢ Chain of custody forms

e Labels for sample containers
e Permanent marker
IV. Cautions

Potential sources of trace metals contamination during sampling include metallic or metal-
containing sampling equipment, containers, personal protective equipment (PPE),
reagent water, and improperly cleaned and stored equipment. If laboratory analyses
indicate that processing facility discharge water contains substances that interfere in the
determination of metals, additional sample volume will be collected in the event following
such determination to allow the laboratory to identify and address interference problems.

Sample containers should be packed on ice and stored in a cool, shaded place to
maintain a sample temperature of approximately 4C1C, if possible. Ice must be double-
bagged to prevent leaks. Sample containers should be stored inside sealable plastic
bags to prevent interference from external sources should a container break during
transit.

V. Health and Safety Considerations

Health and safety considerations are addressed in the site Health and Safety Plan
(HASP; Parsons 2008).

VI. Procedures for Collecting Grab Samples for Inorganic Analysis, Except
Mercury

The procedure for collecting the grab samples for inorganic analysis, except mercury, is
described below:
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SOP: Collection of Grab
Samples from Facility

ARCADIS Discharge

1.  Complete project and sample location information on the Processing Facility
Discharge Form (Figure 2-19).

2. Put on a new pair of disposable gloves.

3. Fill appropriate sample container from the grab sample tap in discharge line.

4, Affix a label to each sample container and record the following information (in
accordance with Appendix 28) on the label: date and time of sample retrieval,
sample identification, and analysis method/parameter.  Note: the sample
identification is “Processing Facility Discharge.”

5. Seal each sample container in a resealable plastic bag; label the bags with date,
time, and sample identification; and place the bags in the cooler with ice.

6. Repeat Steps 2 through 5 as necessary to collect a volume sufficient to fill all of the
required sample containers.

7. Complete the chain of custody form in accordance with Section 10.1 of the main
text.

VII. Procedure for Collecting Samples for Mercury Analysis

The procedures for collecting samples for mercury analysis are outlined in Method 1669:
Sampling Ambient Water for Trace Metals at EPA Water Quality Criteria Levels (EPA
1996), which is included as Attachment 1. The key procedures are described below:

1. Upon arrival at the sampling site, one member of the two-person sampling team is
designated as “dirty hands”; the second member is designated as “clean hands.”
All operations involving contact with the sample bottle are handled by the individual
designated as “clean hands.” “Dirty hands” is responsible for opening the sample
tap, operating any machinery, and for all other activities that do not involve direct
contact with the sample.
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SOP: Collection of Grab
Samples from Facility

ARCADIS Discharge

2. An unlined, long-sleeved wind suit consisting of pants and jacket and constructed
of nylon or other synthetic fiber is worn when sampling for mercury to prevent
mercury adsorbed onto cotton or other clothing from contaminating samples.

The wind suit is washed by itself or with other wind suits only in a home or
commercial washing machine and dried in a clothes dryer. The clothes dryer must

be thoroughly vacuumed, including the lint filter, to remove all traces of lint before
drying. After drying, the wind suit is folded and stored in a clean polyethylene bag
for shipment to the sample site.

3. The following steps detail sample collection:

a. The sampling team puts on gloves (and wind suits, if applicable).

b. “Clean hands” positions the fluoropolymer sample bottle beneath the sample
tap.

C. “Dirty hands” operates sample tap so that an appropriate sample volume is
achieved.

d. “Clean hands” seals the fluoropolymer bottle.

e. Documentation — After each sample is collected, the sample number is

documented in the sampling log, and any unusual observations concerning
the sample and the sampling are documented.

4, Preservation must be performed in the glove bag or in a designated clean area,
with gloved hands, as rapidly as possible to preclude particulates from
contaminating the sample. It is advisable to set up a work area that contains a
“clean” cooler to store clean equipment, a “dirty” cooler to store “dirty” equipment,
and a third cooler to store samples for shipment to the laboratory.

VIIIl. Procedure for Collecting Samples for Field Parameters

The procedure for collecting the grab samples for measurement of field parameters is
described below.
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SOP: Collection of Grab
Samples from Facility

ARCADIS Discharge

1. Complete Processing Facility Discharge Reporting Form (Figure 2-14).

2. Put on a new pair of disposable gloves.
3. Open sample tap and fill glass jar with adequate sample volume.
4. Measure pH and DO. Two readings will be made and the average will be recorded

in the field notebook and on the form.
The meters will be operated following the manufacturer’s instructions (Attachment 2).
IX. Calibration and Maintenance
Calibration information will be recorded in the field notebook and calibration and
maintenance logs (Attachment 3). Prior to use, the meters will be calibrated following the
manufacturer’s instructions (Attachment 2).
Maintenance of the pH and DO meters will be done according to the manufacturer’s
instructions.  Maintenance information will be recorded in the field notebook and
calibration and maintenance logs. A replacement meter and probes will be available
onsite or ready for overnight shipment, as necessary. Batteries will be replaced on a
regular basis. The meters will be stored in the protective casing when not in use, and will
be sent back to the manufacturer for service when needed.

X.  Waste Management

Waste generated during collection of the grab samples, such as gloves and other
expendables, will be placed in labeled 55-gallon drums onsite.

Xl. Data Recording and Management
he Processing Facility Discharge Monitoring Form (Figure 2-19) will be completed.
XIl.  Quality Assurance

Quality assurance/quality control (QA/QC) procedures are defined in Section 10.2 of this
document, and include collecting field QA/QC samples. Field QA/QC samples to be
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SOP: Collection of Grab
Samples from Facility

ARCADIS Discharge

collected are equipment blanks, field duplicates, and matrix spike samples. Matrix spike
samples and field duplicates will be prepared by filling additional appropriately marked
containers.

XIll. References

EPA, 1996. Method 1669: Sampling Ambient Water for Trace Metals at EPA Water
Quality Criteria Levels. EPA Office of Water, Washington, D.C. July 1996.

Parsons, 2008. Phase 1 Remedial Action Health and Safety Plan, Hudson River PCBs
Site. Prepared for General Electric Company, Albany, NY. August 2008.
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I ntroduction

This sampling method was designed to support water quality monitoring programs authorized under the Clean
Water Act. Section 304(a) of the Clean Water Act requires EPA to publish water quality criteriathat reflect
thelatest scientific knowledge concerning the physical fate (e.g., concentration and dispersd) of pollutants, the
effects of pollutants on ecological and human health, and the effect of pollutants on biologica community
diversity, productivity, and stability.

Section 303 of the Clean Water Act requires statesto set awater quality standard for each body of water within
itsboundaries. A statewater quality standard consists of adesignated use or uses of awaterbody or a segment
of a waterbody, the water quality criteria that are necessary to protect the designated use or uses, and an
antidegradation policy. Thesewater quality standards servetwo purposes: (1) they establish thewater quality
goal sfor aspecific waterbody, and (2) they arethe basisfor establishing water quality-based treatment controls
and strategies beyond the technol ogy-based controls required by Sections 301(b) and 306 of the Clean Water
Act.

In defining water quality standards, the state may use narrative criteria, numeric criteria, or both. However,
the 1987 amendments to the Clean Water Act required states to adopt numeric criteria for toxic pollutants
(designated in Section 307(a) of the Act) based on EPA Section 304(a) criteriaor other scientific data, when
the discharge or presence of those toxic pollutants could reasonably be expected to interfere with designated
USEsS.

In some cases, these water quality criteriaare as much as 280 times|ower than those achievable using existing
EPA methods and required to support technology-based permits. Therefore, this sampling method, and the
analytical methodsreferenced in Table 1 of thisdocument, were devel oped by EPA to specifically addressstate
needs for measuring toxic metals at water quality criteria levels, when such measurements are necessary to
protect designated uses in state water quality standards. The latest criteria published by EPA are those listed
in the National Toxics Rule (57 FR 60848) and the Stay of Federal Water Quality Criteriafor Metals (60 FR
22228). Theserulesincludewater quality criteriafor 13 metals, and it isthese criteriaon which this sampling
method and the referenced analytical methods are based.

In developing these methods, EPA found that one of the greatest difficulties in measuring pollutants at these
level swas precluding sampl e contamination during collection, transport, and analysis. Thedegreeof difficulty,
however, ishighly dependent on the metal and site-specific conditions. This method, therefore, is designed to
providethelevel of protection necessary to preclude contamination in nearly all situations. Itisalso designed
to provide the procedures necessary to produce reliable results at the lowest possible water quality criteria
published by EPA. In recognition of the variety of situations to which this method may be applied, and in
recognition of continuing technological advances, the method is performance-based. Alternative procedures
may be used, so long as those procedures are demonstrated to yield reliable results.

Requests for additional copies of this method should be directed to:

U.S. EPA NCEPI
11029 Kenwood Road
Cincinnati, OH 45242
513/489-8190
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non

Note: Thisdocument isintended as guidance only. Use of the terms "must,” "may," and "should"
are included to mean that EPA believes that these procedures must, may, or should be followed in
order to produce the desired results when using this guidance. In addition, the guidance is intended
to be performance-based, in that the use of less stringent procedures may be used so long as neither
samples nor blanks are contaminated when following those modified procedures. Because the only
way to measure the performance of the modified procedures is through the collection and analysis
of uncontaminated blank samples in accordance with this guidance and the referenced methods, it is
highly recommended that any modifications be thoroughly evaluated and demonstrated to be
effective before field samples are collected.
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Sampling Ambient Water for Determination of Metals at EPA Water Quality

1.0

11

12

13

14

15

CriteriaLeves

Scope and Application

Thismethod isfor the collection and filtration of ambient water sasmplesfor subsequent determination
of total and dissolved metals at the levels listed in Table 1. It is designed to support the
implementation of water quality monitoring and permitting programs administered under the Clean
Weater Act.

This method is applicable to the metds listed below and other metas, metals species, and elements
amenable to determination at trace levels.

Chemical Abstract Services

Analyte Symbol Registry Number (CASRN)
Antimony (Sh) 7440-36-0
Arsenic (A9) 7440-38-2
Cadmium (Cd) 7440-43-9
Chromium (111) Cr 16065-83-1
Chromium (V1) Cr 18540-29-9
Copper (Cu) 7440-50-8
Lead (Pb) 7439-92-1
Mercury (Ho) 7439-97-6
Nickel (Ni) 7440-02-0
Selenium (Se) 7782-49-2
Silver (Ag) 7440-22-4
Thallium (T 7440-28-0
Zinc (Zn) 7440-66-6

This method is accompanied by the 1600 series methodslisted in Table 1. These methodsinclude the
sample handling, analysis, and quality control proceduresnecessary for reliable determination of trace
metals in agueous samples.

This method is not intended for determination of metals at concentrations normally found in treated
and untreated discharges from industria facilities. Existing regulations (40 CFR Parts 400-500)
typically limit concentrationsin industrial discharges to the mid to high part-per-billion (ppb) range,
whereasambient metalsconcentrationsarenormally inthelow part-per-trillion (ppt) tolow ppbrange.
This guidance is therefore directed at the collection of samples to be measured at or near the levels
listedin Table 1. Actua concentration ranges to which this guidance is applicable will be dependent
on the sample matrix, dilution levels, and other |aboratory operating conditions.

The ease of contaminating ambient water samples with the metal(s) of interest and interfering
substances cannot be overemphasized. This method includes sampling techniques that should
maximize the ability of the sampling team to collect samples reliably and eliminate sample
contamination. These techniques are given in Section 8.0 and are based on findings of researchers
performing trace metals analyses (References 1-9).
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16

1.7

18

19

1.10

2.0

21

22

2.3

Clean and Ultraclean—The terms "clean" and "ultraclean” have been used in other Agency guidance
to describe the techni ques needed to reduce or eliminate contamination in trace metal s determinations.
These terms are not used in this sampling method due to a lack of exact definitions. However, the
information provided in this method is consistent with summary guidance on clean and ultraclean
techniques (Reference 10).

This sampling method follows the EPA Environmental Methods Management Council's "Format for
Method Documentation” (Reference 11).

Method 1669 is" performance-based”; i .., an alternate sampling procedure or technique may be used,
s0 long as neither samples nor blanks are contaminated when following the aternate procedures.
Because the only way to measure the performance of the alternate proceduresisthrough the collection
and analysis of uncontaminated blank samples in accordance with this guidance and the methods
referenced in Table 1, it is highly recommended that any modifications be thoroughly evaluated and
demonstrated to be effective beforefield samplesare collected. Section 9.2 providesadditional details
on the tests and documentation required to support equivalent performance.

For dissolved metal determinations, samples must be filtered through a 0.45 pm capsule filter at the
field site. The filtering procedures are described in this method. The filtered samples may be
preserved in the field or transported to the laboratory for preservation. Procedures for field
preservation are detail ed in this sampling method; proceduresfor laboratory preservation are provided
in the methods referenced in Table 1. Preservation requirements are summarized in Table 2.

The procedures in this method are for use only by personnel thoroughly trained in the collection of
samples for determination of metals at ambient water quality control levels.

Summary of Method

Beforesamplesare collected, all sampling equi pment and sample containersarecleanedinalaboratory
or cleaning facility using detergent, mineral acids, and reagent water as described in the methods
referenced in Table 1. Thelaboratory or cleaning facility isresponsible for generating an acceptable
equipment blank to demonstrate that the sampling equipment and containersare freefrom trace metals
contamination before they are shipped to the field sampling team. An acceptable blank isonethat is
free from contamination below the minimum level (ML) specified in the referenced analytica method
(Section 9.3).

After cleaning, sample containers are filled with weak acid solution, individually double-bagged, and
shipped to the sampling site. All sampling equipment is also bagged for storage or shipment.

NOTE: EPA hasfound that, in some cases, it may be possible to empty the weak acid solution from
the bottle immediately prior to transport to the field site. In this case, the bottle should be refilled
with reagent water (Section 7.1).

The laboratory or cleaning facility must prepare a large carboy or other appropriate clean container
filled with reagent water (Section 7.1) for usewith collection of field blanks during sampling activities.
The reagent-water-filled container should be shipped to the field site and handled as all other sample
containers and sampling equipment. At least onefield blank should be processed per site, or one per
every ten samples, whichever is more frequent (Section 9.4). If samples are to be collected for
determination of trivalent chromium, thesampling team processes additional QC aliquotsare processed
as described in Section 9.6.
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24

25

2.6

2.7

2.8

29

210

211

3.0

31

Upon arrival at the sampling site, one member of the two-person sampling team isdesignated as"dirty
hands’; the second member is designated as"clean hands." All operations involving contact with the
sample bottle and transfer of the sample from the sample collection device to the sample bottle are
handled by the individual designated as "clean hands." "Dirty hands" is responsible for preparation
of the sampler (except the sample container itself), operation of any machinery, and for al other
activitiesthat do not involve direct contact with the sample.

All sampling equipment and sample containers used for metals determinations at or near the levels
listed in Table 1 must be nonmetallic and free from any materia that may contain metals.

Sampling personnel are required to wear clean, nontalc gloves at all times when handling sampling
equipment and sample containers.

In addition to processing field blanks at each site, afield duplicate must be collected at each sampling
site, or one field duplicate per every 10 samples, whichever is more frequent (Section 9.5). Section
9.0 gives a complete description of quality control requirements.

Sampling

281 Whenever possible, samples are collected facing upstream and upwind to minimize
introduction of contamination.

2.8.2 Samples may be collected while working from aboat or while on land.

2.8.3 Surface samples are collected using a grab sampling technique. The principle of the grab
technique is to fill a sample bottle by rapid immersion in water and capping to minimize
exposure to airborne particulate matter.

2.8.4 Subsurface samplesare collected by suction of the sample into an immersed sample bottle or
by pumping the sample to the surface.

Samples for dissolved metals are filtered through a 0.45 pm capsule filter at the field site. After
filtering, the samples are double-bagged and iced immediately. Sample containers are shipped to the
analytical laboratory. The sampling equipment is shipped to the laboratory or cleaning facility for
recleaning.

Acid preservation of samples is performed in the field or in the laboratory. Field preservation is
necessary for determinations of trivalent chromium. 1t hasa so been shown that field preservation can
increase sample holding times for hexavalent chromium to 30 days; therefore it is recommended that
preservation of samples for hexavalent chromium be performed in the field. For other metals,
however, the sampling team may prefer to utilize |aboratory preservation of samplesto expeditefield
operations and to minimize the potential for sample contamination.

Sampling activities must be documented through paper or computerized sample tracking systems.
Definitions
Apparatus—T hroughout this method, the sample containers, sampling devices, instrumentation, and

all other materials and devices used in sample collection, sample processing, and sample anaysis
activitieswill be referred to collectively as the Apparatus.
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3.2 Definitions of other terms are given in the Glossary (Section 15.0) at the end of this method.

4.0 Contamination and Interferences

41 Contamination Problemsin Trace Metals Analysis

411

412

Preventing ambient water samples from becoming contaminated during the sampling and
analytical process is the greatest challenge faced in trace metals determinations. In recent
years, it has been shown that much of the historical trace metals data collected in ambient
water are erroneoudly high because the concentrations reflect contamination from sampling
and analysis rather than ambient levels (Reference 12). Therefore, it is imperative that
extreme care be taken to avoid contamination when collecting and analyzing ambient water
samples for trace metals.

There are numerous routes by which samples may become contaminated. Potential sources
of trace metal s contamination during sampling include metallic or metal-containing sampling
equipment, containers, labware (e.g. talc glovesthat contain high levelsof zinc), reagents, and
deionized water; improperly cleaned and stored equipment, labware, and reagents; and
atmospheric inputs such as dirt and dust from automobile exhaust, cigarette smoke, nearby
roads, bridges, wires, and poles. Even human contact can be a source of trace metals
contamination. For example, it has been demonstrated that dental work (e.g., mercury
amalgam fillings) in the mouths of laboratory personnel can contaminate samples that are
directly exposed to exhalation (Reference 3).

4.2 Contamination Control

421

422

Philosophy—The philosophy behind contamination control is to ensure that any object or
substance that contacts the sampleis nonmetallic and free from any material that may contain
metals of concern.

4.2.1.1 Theintegrity of the results produced cannot be compromised by contamination of
samples. Requirements and suggestions for controlling sample contamination are
given in this sampling method and in the anaytical methods referenced in Table 1.

4.2.1.2 Substances in a sample or in the surrounding environment cannot be allowed to
contaminate the Apparatus used to collect samples for trace metals measurements.
Requirementsand suggestionsfor protecting the Apparatusaregiveninthissampling
method and in the methods referenced in Table 1.

4.2.1.3 While contamination control is essential, personnel health and safety remain the
highest priority. Requirements and suggestions for personnel safety are given in
Section 5 of this sampling method and in the methods referenced in Table 1.

Avoiding contamination—The best way to control contamination is to completely avoid
exposure of the sample and Apparatusto contamination in thefirst place. Avoiding exposure
means performing operations in an area known to be free from contamination. Two of the
most important factors in avoiding/reducing sample contamination are (1) an awareness of
potential sources of contamination and (2) strict attention to work being performed.
Therefore, it isimperative that the procedures described in this method be carried out by well
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trained,

experienced personnel. Documentation of training should be kept on file and readily

available for review.

4221

4222

4223

Minimize exposure—The Apparatusthat will contact samples or blanks should only
be opened or exposed in a clean room, clean bench, glove box, or clean plastic bag,
so that exposure to atmospheric inputs is minimized. When not being used, the
Apparatus should be covered with clean plastic wrap, stored in the clean bench or in
aplastic box or glove box, or bagged in clean, colorless zip-type bags. Minimizing
the time between cleaning and use will also reduce contamination.

Wear gloves—Sampling personnel must wear clean, nontalc gloves (Section 6.7)
during all operationsinvolving handling of the Apparatus, samples, and blanks. Only
clean gloves may touch the Apparatus. If another object or substanceistouched, the
glove(s) must be changed before again handling the Apparatus. If it iseven suspected
that gloves have become contaminated, work must be halted, the contaminated gloves
removed, and a new pair of clean gloves put on. Wearing multiple layers of clean
gloves will alow the old pair to be quickly stripped with minimal disruption to the
work activity.

Use metal-free Apparatus—All Apparatus used for metals determinations at the
levels listed in Table 1 must be nonmetallic and free of materia that may contain
metals. When it is not possible to obtain equipment that is completely free of the
metal(s) of interest, the sample should not come into direct contact with the
equipment.

42231 Construction materials—Only the following materials should come
in contact with samples: fluoropolymer (FEP, PTFE), conventional
or linear polyethylene, polycarbonate, polysulfone, polypropylene,
or ultrapure quartz. PTFE is less desirable than FEP because the
sintered material in PTFE may contain contaminants and is
susceptibleto seriousmemory effects(Reference6). Fluoropolymer
or glass containers should be used for samplesthat will be analyzed
for mercury because mercury vapors can diffuse in or out of other
materials, resulting either in contamination or low-biased results
(Reference 3). Meta must not be used under any circumstance.
Regardless of construction, all materials that will directly or
indirectly contact the sample must be cleaned using the procedures
described in the referenced analytica methods (see Table 1) and
must be known to be clean and metal-free before proceeding.

42232 Thefollowing material s have been found to contain trace metalsand
must not be used to hold liquids that come in contact with the
sample or must not contact the sample, unless these materials have
been shown to be free of the metals of interest at the desired level:
Pyrex, Kimax, methacrylate, polyvinylchloride, nylon, and Vycor
(Reference6). In addition, highly colored plastics, paper cap liners,
pigmentsused to mark incrementson plastics, and rubber al contain
trace levels of metals and must be avoided (Reference 13).
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4.2.2.3.3

42234

42235

Serialization—Serial numbers should beindelibly marked or etched
on each piece of Apparatus so that contamination can betraced, and
logbooks should be maintained to track the sample from the
container through the sampling process to shipment to the
laboratory. Chain-of-custody procedures may aso be used if
warranted so that contamination can betraced to particular handling
procedures or lab personnel.

The Apparatus should be clean when the sampling team receivesit.
If there are any indications that the Apparatus is not clean (e.g., a
ripped storage bag), an assessment of the likelihood of
contamination must be made. Sampling must not proceed if it is
possible that the Apparatus is contaminated. If the Apparatus is
contaminated, it must be returned to the laboratory or cleaning
facility for proper cleaning before any sampling activity resumes.

Detailsfor recleaning the A pparatusbetween collection of individual
samples are provided in Section 10.0.

4.2.2.4 Avoid sources of contamination—Avoid contamination by being aware of potential
sources and routes of contamination.

42241

42242

42243

Contamination by carryover—Contamination may occur when a
sample containing low concentrations of metals is processed
immediately after asample containing relatively high concentrations
of these metals. At sites where more than one sample will be
collected, the sample known or expected to contain the lowest
concentration of metals should be collected first with the sample
containing the highest levels collected last (Section 8.1.4). Thiswill
help minimize carryover of metalsfrom high- concentration samples
to low- concentration samples. If the sampling team does not have
prior knowledge of the waterbody, or when necessary, the sample
collection system should berinsed with dilute acid and reagent water
between samplesand followed by collection of afield blank (Section
10.3).

Contamination by samples—Significant contamination of the
Apparatus may result when untreated effluents, in-process waters,
landfill leachates, and other samples containing mid- to high-level
concentrations of inorganic substances are processed. Asstated in
Section 1.0, this sampling method is not intended for application to
these samples, and sampl es contai ning high concentrationsof metals
must not be collected, processed, or shipped at the same time as
samples being collected for trace metals determinations.

Contamination by indirect contact—A pparatusthat may not directly
contact samples may till be a source of contamination. For
example, clean tubing placed in a dirty plastic bag may pick up
contamination from the bag and subsequently transfer the
contamination to the sample. Therefore, it isimperative that every
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piece of the Apparatus that is directly or indirectly used in the
collection of ambient water samples be cleaned as specified in the
analytical method(s) referenced in Table 1.

42244 Contamination by airborne particulate matter—Less obvious
substances capable of contaminating samples include airborne
particles. Samples may be contaminated by airborne dust, dirt,
particulate matter, or vapors from automobile exhaust; cigarette
smoke; nearby corroded or rusted bridges, pipes, poles, or wires,
nearby roads; and even human breath (Section 4.1.2). Whenever
possible, the sampling activity should occur asfar as possible from
sources of airborne contamination (Section 8.1.3). Areas where
nearby soil is bare and subject to wind erosion should be avoided.

43 Interferences—Interferences resulting from samples will vary considerably from source to source,
depending onthe diversity of the sitebeing sampled. If asampleissuspected of containing substances
that may interfere in the determination of trace metals, sufficient sample should be collected to allow
the laboratory to identify and overcome interference problems.

50 Safety

51 Thetoxicity or carcinogenicity of the chemicalsused in thismethod has not been precisely determined;
however, these chemicals should be treated as a potential health hazard. Exposure should be reduced
to the lowest possible level. Sampling teams are responsible for maintaining a current awarenessfile
of OSHA regulations for the safe handling of the chemicals specified in thismethod. A referencefile
of Material Safety Data Sheets should aso be made available to all personnel involved in sampling.
It is aso suggested that the organization responsible perform personal hygiene monitoring of each
sampling team member who usesthis method and that the results of this monitoring be made available
to the member.

5.2 Operating in and around waterbodies carries the inherent risk of drowning. Lifejackets must beworn
when operating from a boat, when sampling in more than a few feet of water, or when sampling in
swift currents.

53 Collecting samples in cold wesather, especially around cold water bodies, carries the risk of
hypothermia, and collecting samples in extremely hot and humid weather carries the risk of
dehydration and hesat stroke. Sampling team members should wear adequate clothing for protection
in cold wesather and should carry an adequate supply of water or other liquids for protection against
dehydration in hot weather.

6.0 Apparatusand Materials

NOTE: Brand names, suppliers, and part numbersarefor illustration only and no endorsement isimplied.
Equivalent performance may be achieved using apparatus and materials other than those specified here.
Meeting the performance requirements of this method is the responsibility of the sampling team and
laboratory.

6.1 All sampling equipment and sample containers must be precleaned in alaboratory or cleaning facility,
as described in the methods referenced in Table 1, before they are shipped to the field site.
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6.2

6.3

6.4

Performance criteria for equipment cleaning is described in the referenced methods. To minimize
difficultiesin sampling, the equipment should be packaged and arranged to minimizefield preparation.

Materialssuch asgloves (Section 6.7), storage bags (Section 6.8), and plastic wrap (Section 6.9), may
be used new without additional cleaning unlesstheresultsof the equipment blank pinpoint any of these
materials asasource of contamination. Inthiscase, either adifferent supplier must be obtained or the
materials must be cleaned.

Sample Bottles—Fl uoropolymer (FEP, PTFE), conventional or linear polyethylene, polycarbonate,
or polypropylene; 500 mL or 1 L with lids. If mercury is atarget analyte, fluoropolymer or glass
bottles should be used. Refer to the methods referenced in Table 1 for bottle cleaning procedures.

6.3.1 Cleaned sample bottles should be filled with 0.1% HCI (v/v). In some cases, it may be
possibleto empty theweak acid solution from the sampl e bottleimmediately prior to transport
to thefield site. In this case, the bottle should be refilled with reagent water (Section 7.1).

6.3.2 Whenever possible, sampling devices should be cleaned and prepared for field use in aclass
100 clean room. Preparation of the devicesin the field should be done within the glove bag
(Section 6.6). Regardless of design, sampling devices must be constructed of nonmetallic
material (Section 4.2.2.3.1) and free from material that contains metals. Fluoropolymer or
other material shown not to adsorb or contribute mercury must be used if mercury isatarget
analyte; otherwise, polyethylene, polycarbonate, or polypropylene are acceptable.
Commercially available sampling devices may be used provided that any metallic or metal-
containing parts are replaced with parts constructed of nonmetallic material.

Surface Sampling Devices—Surface samplesare collected using agrab sampling technique. Samples
may be collected manually by direct submersion of the bottle into the water or by using a grab
sampling device. Examples of grab samplers are shown in Figures 1 and 2 and may be used at sites
where depth profiling is neither practical nor necessary.

6.4.1 Thegrabsampler in Figure 1 consists of a heavy fluoropolymer collar fastened to the end of
a 2-m-long polyethylene pole, which serves to remove the sampling personnel from the
immediatevicinity of thesampling point. Thecollar holdsthe samplebottle. A fluoropolymer
closing mechanism, threaded onto the bottle, enables the sampler to open and close the bottle
under water, thereby avoiding surface microlayer contamination (Reference 14).
Polyethylene, polycarbonate, and polypropylene are also acceptable construction materials
unless mercury is atarget analyte. Assembly of the cleaned sampling device is as follows
(refer to Figure 1):

6.4.1.1 Thread the pull cord (with the closing mechanism attached) through the guides and
securethe pull ring with asmpleknot. Screw asample bottle onto the closing device
and insert the bottle into the collar. Cock the closing plate so that the plateis pushed
away from the operator.

6.4.1.2 The cleaned and assembled sampling device should be stored in a double layer of
large, clean zip-type polyethylene bags or wrapped in two layers of clean
polyethylene wrap if it will not be used immediately.

6.4.2 Andternategrab sampler designisshowninFigure2. Thisgrab sampler isused for discrete
water samples and is constructed so that a capped clean bottle can be submerged, the cap
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6.5

removed, sample collected, and bottle recapped at a selected depth. This device eliminates
sample contact with conventional samplers (e.g., Niskin bottles), thereby reducing therisk of
extraneous contamination. Because a fresh bottle is used for each sample, carryover from
previous samplesis eliminated (Reference 15).

Subsurface Sampling Devices—Subsurface samplecollection may beappropriatein lakesand suggish
deep river environments or where depth profiling is determined to be necessary. Subsurface samples
are collected by pumping the sampleinto asample bottle. Examples of subsurface collection systems
includethe jar system device shown in Figure 3 and described in Section 6.5.1 or the continuous-flow
apparatus shown in Figure 4 and described in Section 6.5.2.

6.5.1 Jar sampler (Reference 14)—The jar sampler (Figure 3) is comprised of a heavy

6.5.2

fluoropolymer 1-L jar with a fluoropolymer lid equipped with two 1/4 in. fluoropolymer
fittings. Sampleentersthejar through ashort length of fluoropolymer tubing inserted into one
fitting. Sampleispulledintothejar by pumping on fluoropolymer tubing attached to the other
fitting. A thick fluoropolymer plate supports the jar and provides attachment points for a
fluoropolymer safety line and fluoropolymer torpedo counterweight.

6.5.1.1 Advantages of the jar sampler for depth sampling are (1) al wetted surfaces are
fluoropolymer and can berigoroudly cleaned; (2) the sampleiscollected into asample
jar from which the sample is readily recovered, and the jar can be easily recleaned;
(3) the suction device (a peristaltic or rotary vacuum pump, Section 6.15) islocated
in the boat, isolated from the sampling jar; (4) the sampling jar can be continuously
flushed with sample, at sampling depth, to equilibrate the system; and (5) the sample
doesnot travel through long lengths of tubing that are moredifficult to clean and keep
clean (Reference 14). In addition, the device is designed to diminate atmospheric
contact with the sample during collection.

6.5.1.2 Toassemblethecleaned jar sampler, screw thetorpedo weight onto the machined bolt
attached to the support plate of the jar ssmpler. Attach a section of the 1/4 in. o.d.
tubing to the jar by inserting the tubing into the fitting on the lid and pushing down
into the jar until approximately 8 cm from the bottom. Tighten the fitting nut
securely. Attach the solid safety line to the jar sampler using a bowline knot to the
loop affixed to the support plate.

6.5.1.3 For thetubing connecting the pump to the sampler, tubing lengths of up to 12 m have
been used successfully (Reference 14).

Continuous-flow sampler (References 16-17)—This sampling system, shown in Figure 4,
consists of a peristaltic or submersible pump and one or more lengths of precleaned
fluoropolymer or styrene/ethylene/butylene/ silicone (SEBS) tubing. A filter is added to the
sampling train when sampling for dissolved metals.

6.5.2.1 Advantagesof thissampling systeminclude (1) all wetted surfacesarefluoropolymer
or SEBS and can be readily cleaned; (2) the suction device is located in the boat,
isolated from the sample bottle; (3) the sample does not travel through long lengths
of tubing that are difficult to clean and keep clean; and (4) in-line filtration is
possible, minimizing field handling requirements for dissolved metals samples.
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6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.5.2.2 The sampling team assembles the system in the field as described in Section 8.2.8.
System components include an optiona polyethylene pole to remove sampling
personnel from the immediate vicinity of the sampling point and the pump, tubing,
filter, and filter holder listed in Sections 6.14 and 6.15.
Field-Portable Glove Bag—I2R, Model R-37-37H (nontalc), or equivalent. Alternately, a portable
glove box may be constructed with a nonmetallic (PV C pipe or other suitable material) frame and a
frame cover made of aninexpensive, disposable, nonmetallic material (e.g., athin-walled polyethylene
bag) (Reference 7).
Gloves—Clean, nontalc polyethylene, latex, vinyl, or PV C; various lengths. Shoulder-length gloves
are needed if samples are to be collected by direct submersion of the sample bottle into the water or
when sampling for mercury.

6.7.1 Gloves, shoulder-length polyethylene—Associated Bag Co., Milwaukee, WI, 66-3-301, or
equivalent.

6.7.2 Gloves, PVC—Fisher Scientific Part No. 11-394-100B, or equivalent.

Storage Bags—Clean, zip-type, nonvented, colorless polyethylene (various sizes).

Plastic Wrap—Clean, colorless polyethylene.

Cooler—Clean, nonmetallic, with white interior for shipping samples.

Ice or Chemical Refrigerant Packs—To keep samples chilled in the cooler during shipment.

Wind Suit—Pamida, or equivalent.

NOTE: Thisequipment isnecessary only for collection of metals, such as mercury, that are known to have
elevated atmospheric concentrations.

6.12.1 Anunlined, long-deeved wind suit consisting of pants and jacket and constructed of nylon or
other synthetic fiber is worn when sampling for mercury to prevent mercury adsorbed onto
cotton or other clothing materials from contaminating samples.

6.12.2 Washing and drying—The wind suit is washed by itself or with other wind suits only in a
home or commercia washing machine and dried in a clothes dryer. The clothes dryer must
be thoroughly vacuumed, including the lint filter, to remove all traces of lint before drying.
After drying, thewind suit isfolded and stored in aclean polyethylene bag for shipment to the

sample site.
6.13 Boat
6.13.1 For most situations (e.g., most metalsunder most conditions), the use of an existing, available
boat is acceptable. A flat-bottom, Boston Whaler-type boat is preferred because sampling
materials can be stored with reduced chance of tipping.
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6.13.1.1 Immediately before use, the boat should be washed with water from the
sampling site away from any sampling points to remove any dust or dirt
accumulation.

6.13.1.2 Samples should be collected upstream of boat movement.

6.13.2 For mercury, and for situations in which the presence of contaminants cannot otherwise be
controlled below detectablelevels, thefoll owing equipment and precautionsmay be necessary:

6.13.2.1 A metal-free (e.g., fiberglass) boat, along with wooden or fiberglass oars.
Gasoline- or diesal-fueled boat motors should be avoided when possible
because the exhaust can be a source of contamination. If the body of water
islarge enough to require use of aboat motor, the engine should be shut off
at adistancefar enough from the sampling point to avoid contamination, and
the sampling team should manually propel the boat to the sampling point.
Samples should be collected upstream of boat movement.

6.13.2.2 Before first use, the boat should be cleaned and stored in an area that
minimizesexposureto dust and atmospheric particles. For example, cleaned
boats should not be stored in an area that would alow exposure to
automobile exhaust or industrial pollution.

6.13.2.3 The boat should be frequently visually inspected for possible contamination.

6.13.24 After sampling, the boat should be returned to the laboratory or cleaning
facility, cleaned as necessary, and stored away from any sources of
contamination until next use.

6.14  Filtration Apparatus—Required when collecting samples for dissolved metals determinations.

6.14.1 Filter—0.45 pm, 15 mm diameter or larger, tortuous-path capsule filters (Reference 18),
Gelman Supor 12175, or equivalent.

6.14.2 Filter holder—For mounting filter to the gunwale of the boat. Rod or pipe made from plastic
material and mounted with plastic clamps.

NOTE: Afilter holder may not be required if one or a few samples are to be collected. For these cases, it
may only be necessary to attach thefilter to the outlet of the tubing connected to the pump.

6.15 Pump and Pump Apparatus—Required for use with the jar sampling system (Section 6.5.1) or the
continuous-flow system (Section 6.5.2). Peristaltic pump; 115V ac., 12 V d.c., interna battery,
variable-speed, single-head, Cole-Parmer, portable, "Masterflex L/S," Catalog No. H-07570-10drive
with Quick Load pump head, Catalog No. H-07021-24, or equivalent.

NOTE: Equivalent pumps may include rotary vacuum, submersible, or other pumps free from metals and
suitable to meet the site-specific depth sampling needs.

6.15.1 Cleaning—Peristaltic pump modules do not require cleaning. However, nearly all peristaltic
pumps contain a metal head and metal controls. Touching the head or controls necessitates
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6.16

6.17

6.15.2

6.15.3

6.15.4

6.15.5

changing of gloves before touching the Apparatus. If a submersible pump is used, alarge
volume of sample should be pumped to clean the stainless steel shaft (hidden behind the
impeller) that comes in contact with the sample. Pumps with metal impellers should not be
used.

Tubing—For use with peristaltic pump. SEBS resin, approximately 3/8 in. i.d. by
approximately 3 ft, Cole-Parmer size 18, Cat. No. G-06464-18, or approximately 1/4in.i.d.,
Cole-Parmer size 17, Catalog No. G-06464-17, or equivaent. Tubing is cleaned by soaking
in 5-10% HCI solution for 8-24 hours, rinsing with reagent water in aclean benchin aclean
room, and drying in the clean bench by purging with mercury-free air or nitrogen. After
drying, the tubing is double-bagged in clear polyethylene bags, seridized with a unique
number, and stored until use.

Tubing—For connection to peristaltic pump tubing. Fluoropolymer, 3/8 or /4 in. o.d., in
lengths asrequired to reach the point of sampling. If sampling will be at some depth from the
end of a boom extended from a boat, sufficient tubing to extend to the end of the boom and
to the depth will be required. Cleaning of the fluoropolymer can be the same as cleaning the
tubing for therotary vacuum pump (Section 6.15.1.2). If necessary, more aggressivecleaning
(e.g., concentrated nitric acid) may be used.

Batteries to operate submersible pump—12 V, 2.6 amp, gel cel, YUASA NP2.6-12, or
equivalent. A 2 amp fuse connected at the positive battery terminal is strongly recommended
to prevent short circuitsfrom overheating the battery. A 12V, lead-acid automobile or marine
battery may be more suitable for extensive pumping.

Tubing connectors—A ppropriately sized PV C, clear polyethylene, or fluoropolymer "barbed”
straight connectors cleaned as the tubing above. Used to connect multiple lengths of tubing.

Carboy—TFor collection and storage of dilute waste acids used to store bottles.

Apparatus—For field preservation of aiquots for trivalent chromium determinations.

6.17.1

6.17.2

6.17.3

6.17.4

6.17.5

Fluoropolymer forceps—1 L fluoropolymer jar, and 30 mL fluoropolymer vials with screw-
caps (one via per sample and blank). It is recommended that 1 mL of ultrapure nitric acid
(Section 7.3) be added to each vial prior to transport to the field to simplify field handling
activities (See Section 8.4.4.6).

Filters—0.4 ym, 47 mm polycarbonate Nuclepore (or equivalent). Filters are cleaned as
follows. Fill a1 L fluoropolymer jar approximately two-thirds full with 1 N nitric acid.
Using fluoropolymer forceps, place individual filters in the fluoropolymer jar. Allow the
filtersto soak for 48 hours. Discard the acid, and rinsefive timeswith reagent water. Fill the
jar with reagent water, and soak the filters for 24 hours. Remove the filters when ready for
use, and using fluoropolymer forceps, place them on the filter apparatus (Section 6.17.3).

Vacuum filtration apparatus—Millipore 47 mm size, or equivalent, vacuum pump and power
source (and extension cords, if necessary) to operate the pump.

Eppendorf auto pipet and colorless pipet tips (100-1000 L)

Wrist-action shaker—Burrel or equivalent.

12
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7.0

7.1

7.2

7.3

7.4

6.17.6 Fluoropolymer wash bottles—Onefilled with reagent water (Section 7.1) and one filled with
high- purity 10% HCI (Section 7.4.4), for use in rinsing forceps and pipet tips.

Reagents and Standards

Reagent Water—Water in which the analytes of interest and potentially interfering substances are not
detected at the Method Detection Limit (MDL) of the analytical method used for analysis of samples.
Prepared by distillation, dei onization, reverse osmosis, anodi c/cathodi ¢ stripping voltammetry, or other
techniques that remove the metal(s) and potential interferent(s). A large carboy or other appropriate
container filled with reagent water must be available for the collection of field blanks.

Nitric Acid—Dilute, trace-metal grade, shipped with sampling kit for cleaning equipment between
samples.

Sodium Hydroxide—Concentrated, 50% sol ution for usewhen field-preserving samplesfor hexava ent
chromium determinations (Section 8.4.5).

Reagents—For field-processing aliquots for trivalent chromium determinations

7.4.1 Nitric Acid, Ultrapure—For use when field-preserving samples for trivalent chromium
determinations (Sections 6.17 and 8.4.4).

7.4.2  Ammonium lron (1) Sulfate Solution (0.01M)—Used to prepare the chromium (I11)
extraction solution (Section 7.4.3) necessary for field preservation of samples for trivalent
chromium (Section 8.4.4). Prepare the ammonium iron (11) sulfate solution by adding 3.92
g ammonium iron (I1) sulfate (ultrapure grade) to a1 L volumetric flask. Bring to volume
with reagent water. Store in a clean polyethylene bottle.

7.4.3 Chromium (I11) extraction solution—For use when field-preserving samples for trivalent
chromium determinations (Section 8.4.4). Prepare this solution by adding 100 mL of
ammonium iron (I1) sulfate solution (Section 7.4.2) to a 125 mL polyethylene bottle. Adjust
pH to 8 with approximately 2 mL of ammonium hydroxide solution. Cap and shake on a
wrist-action shaker for 24 hours. Thisiron (111) hydroxide solution is stable for 30 days.

7.4.4 Hydrochloric acid—High-purity, 10% solution, shipped with sampling kit in fluoropolymer
wash bottlesfor cleaning trival ent chromium sample preservation equi pment between samples.

745 Chromium stock standard solution (1000 pg/mL)—Prepared by adding 3.1 g anhydrous
chromium chlorideto a1 L flask and diluting to volume with 1% hydrochloric acid. Storein
polyethylene bottle. A commercially available standard solution may be substituted.

7.4.6 Standard chromium spike solution (1000 pg/L)—Used to spike sample aliquots for matrix
spike/matrix spike duplicate (MSMSD) analysis and to prepare ongoing precision and
recovery standards. Prepared by spiking 1 mL of the chromium stock standard solution
(Section 7.4.5) into a1l L flask. Dilute to volume with 1% HCI. Store in a polyethylene
bottle.

7.4.7 Ongoing precision and recovery (OPR) standard (25 pg/L)—Prepared by spiking 2.5 mL of
the standard chromium spike solution (Section 7.4.6) into a 100 mL flask. Diluteto volume
with 1% HCI. One OPR isrequired for every 10 samples.

July 1996

13



Method 1669

8.0

8.1

8.2

Sample Collection, Filtration, and Handling

Site Selection

811

8.1.2

8.1.3

8.1.4

Selection of a representative site for surface water sampling is based on many factors
including: study objectives, water use, point source discharges, non-point source discharges,
tributaries, changes in stream characteristics, types of stream bed, stream depth, turbulence,
and the presence of structures (bridges, dams, etc.). When collecting samples to determine
ambient levels of trace metals, the presence of potential sources of metal contamination are
of extreme importance in site selection.

Ideally, the selected sampling site will exhibit a high degree of cross-sectional homogeneity.
It may be possible to use previoudy collected data to identify locations for samples that are
well mixed or are vertically or horizontally stratified. Since mixing is principally governed
by turbulence and water velocity, the selection of a site immediately downstream of ariffle
area will ensure good vertical mixing. Horizontal mixing occurs in congtrictions in the
channel. In the absence of turbulent areas, the selection of a site that is clear of immediate
point sources, such as industrial effluents, is preferred for the collection of ambient water
samples (Reference 19).

To minimize contamination from trace metals in the atmosphere, ambient water samples
should be collected from sites that are as far as possible (e.g., at least severa hundred feet)
from any metal supports, bridges, wires or poles. Similarly, samples should be collected as
far aspossiblefromregularly or heavily traveled roads. If itisnot possibleto avoid collection
near roadways, it isadvisableto study traffic patternsand plan sampling events during lowest
traffic flow (Reference 7).

The sampling activity should be planned to collect samples known or suspected to contain the
lowest concentrations of trace metals first, finishing with the samples known or suspected to
contain the highest concentrations. For example, if samplesare collected from aflowing river
or stream near an industrial or municipal discharge, the upstream sampl e should be collected
first, the downstream sample collected second, and the sample nearest the discharge collected
last. If the concentrations of pollutantsis not known and cannot be estimated, it is necessary
to use precleaned sampling equipment at each sampling location.

Sample Collection Procedure—Before collecting ambient water sampl es, consideration should begiven
to the type of sample to be collected, the amount of sample needed, and the devicesto be used (grab,
surface, or subsurface samplers). Sufficient samplevolume should be collected to allow for necessary
quality control analyses, such as matrix spike/matrix spike duplicate analyses.

821

Four sampling procedures are described:

8.2.1.1 Section 8.2.5 describes a procedure for collecting samples directly into the sample
container. This procedure is the simplest and provides the least potential for
contamination because it requires the least amount of equipment and handling.

8.2.1.2 Section 8.2.6 describes a procedure for using a grab sampling device to collect
samples.

14
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8.2.2

8.2.3

8.2.4

8.25

8.2.1.3 Section 8.2.7 describes a procedure for depth sampling with ajar sampler. Thesize
of sample container used is dependent on the amount of sample needed by the
analytical laboratory.

8.2.1.4 Section 8.2.8 describes a procedure for continuous-flow sampling using a
submersible or peristaltic pump.

The sampling team should ideally approach the site from down current and downwind to
prevent contamination of the sample by particles doughing off the boat or equipment. If it
is not possible to approach from both, the site should be approached from down current if
sampling from a boat or approached from downwind if sampling on foot. When sampling
from a boat, the bow of the boat should be oriented into the current (the boat will be pointed
upstream). All sampling activity should occur from the bow.

If the samples are being collected from a boat, it is recommended that the sampling team
create a stable workstation by arranging the cooler or shipping container as awork table on
the upwind side of the boat, covering thisworktable and the upwind gunnel with plastic wrap
or aplastic tablecloth, and draping the wrap or cloth over the gunnel. If necessary, duct tape
is used to hold the wrap or cloth in place.

All operations involving contact with the sample bottle and with transfer of the sample from
the sample collection device to the sample bottle (if the sampleis not directly collected in the
bottle) arehandled by theindividual designated as"clean hands.” "Dirty hands' isresponsible
for al activities that do not involve direct contact with the sample.

Although thedutiesof "clean hands' and "dirty hands" would appear to bealogical separation
of responsibilities, in fact, the completion of the entire protocol may require a good deal of
coordination and practice. For example, "dirty hands’ must open the box or cooler containing
the sample bottle and unzip the outer bag; clean hands must reach into the outer bag, open the
inner bag, remove the bottle, collect the sample, replace the bottle lid, put the bottle back into
the inner bag, and zip the inner bag. "Dirty hands' must close the outer bag and placeit in
acooler.

To minimize unnecessary confusion, it isrecommended that athird team member be available
to complete the necessary sample documentation (e.g., to document sampling location, time,
sample number, etc). Otherwise, "dirty hands' must perform the sample documentation
activity (Reference 7).

Extreme care must be taken during all sampling operations to minimize exposure of the
sample to human, atmospheric, and other sources of contamination. Care must be taken to
avoid breathing directly on the sample, and whenever possible, the sample bottle should be
opened, filled, and closed while submerged.

Manual collection of surface samples directly into the sample bottle.

8.2.5.1 At the gte, all sampling personnel must put on clean gloves (Section 6.7) before
commencing sample collection activity, with "clean hands" donning shoulder-length
gloves. If samplesare to be analyzed for mercury, the sampling team must a so put
their precleaned wind suitson at thistime. Notethat "clean hands" should put on the
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8.2.6

shoulder-length polyethylenegloves (Section 6.7.1) and both " clean hands' and " dirty
hands" should put on the PV C gloves (Section 6.7.2).

8.2.5.2 "Dirty hands' must open the cooler or storage container, remove the double-bagged
sample bottle from storage, and unzip the outer bag.

8.2.5.3 Next, "clean hands' opens the inside bag containing the sample bottle, removes the
bottle, and reseals the inside bag. "Dirty hands" then reseals the outer bag.

8.2.5.4 "Clean hands" unscrewsthe cap and, while holding the cap upside down, discardsthe
dilute acid solution from the bottleinto acarboy for wastes (Section 6.16) or discards
the reagent water directly into the water body.

8.2.5.5 "Clean hands' then submergesthe samplebottle, and allowsthe bottle to partially fill
with sample. "Clean hands’ screws the cap on the bottle, shakes the bottle severa
times, and empties the rinsate away from the site. After two more rinsings, "clean
hands’ holds the bottle under water and allows bottle to fill with sample. After the
bottle has filled (i.e., when no more bubbles appear), and while the bottle is still
inverted so that the mouth of the bottleis underwater, "clean hands' replacesthe cap
of the bottle. In thisway, the sample has never contacted the air.

8.2.5.6 Oncetheboattlelid hasbeen replaced, "dirty hands' reopensthe outer plastic bag, and
"clean hands’ openstheinside bag, placesthe bottleinsideit, and zips the inner bag.

8.2.5.7 "Dirty hands" zips the outer bag.

8.2.5.8 Documentation—After each sample is collected, the sample number is documented
in the sampling log, and any unusua observations concerning the sample and the
sampling are documented.

8.2.5.9 If the sampleisto be analyzed for dissolved metals, it isfiltered in accordance with
the procedure described in Section 8.3.

Sample collection with grab sampling device—The following steps detail sample collection
using the grab sampling device shown in Figure 1 and described in Section 6.4.1. The
procedure is indicative of the "clean hands/dirty hands" technique that must be used with
alternative grab sampling devices such as that shown in Figure 2 and described in Section
6.4.2.

8.2.6.1 The sampling team puts on gloves (and wind suits, if applicable). Ideally, asample
bottle will have been preattached to the sampling device in the class 100 clean room
at thelaboratory. If itisnecessary to attach a bottleto the devicein thefield, "clean
hands' performs this operation, described in Section 6.4.2, inside the field-portable
glove bag (Section 6.6).

8.2.6.2 "Dirty hands' removes the sampling device from its storage container and opensthe
outer polyethylene bag.

8.2.6.3 "Clean hands' opens the inside polyethylene bag and removes the sampling device.
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8.2.7

8.2.6.4 "Clean hands' changes gloves.

8.2.6.5 "Dirty hands' submerges the sampling device to the desired depth and pulls the
fluoropolymer pull cord to bring the seal plate into the middle position so that water
can enter the bottle.

8.2.6.6 When the bottle isfull (i.e., when no more bubbles appear), "dirty hands" pulls the
fluoropolymer cord to the final stop position to seal off the sample and removesthe
sampling device from the water.

8.2.6.7 "Dirty hands" returnsthe sampling devicetoitslargeinner plastic bag, "clean hands’
pullsthe bottle out of the collar, unscrewsthe bottle from the sealing device, and caps
thebottle. "Clean hands' and "dirty hands" then return the bottleto its double-bagged
storage as described in Sections 8.2.5.6 through 8.2.5.7.

8.2.6.8 Closing mechanism—"Clean hands' removes the closing mechanism from the body
of thegrab sampler, rinsesthe devicewith reagent water (Section 7.1), placesitinside
anew clean plastic bag, zips the bag, and places the bag inside an outer bag held by
"dirty hands." "Dirty hands" zipsthe outer bag and placesthe double-bagged closing
mechanism in the equipment storage box.

8.2.6.9 Sampling device—"Clean hands' sealsthelargeinsdebag containing thecollar, pole,
and cord and places the bag into a large outer bag held by "dirty hands." "Dirty
hands' seals the outside bag and places the double-bagged sampling device into the
equipment storage box.

8.2.6.10 Documentation—ATfter each sampleis collected, the sample number is documented
in the sampling log, and any unusual observations concerning the sample and the
sampling are documented.

8.2.6.11 If the sampleisto be analyzed for dissolved metals, it isfiltered in accordance with
the procedures described in Section 8.3.

Depth sampling using ajar sampling device (Figure 3 and Section 6.5.1)

8.2.7.1 Thesampling team puts on gloves (and wind suits, if applicable) and handles bottles
as with manual collection (Sections 8.2.5.1 through 8.2.5.4 and 8.2.5.6 through
8.2.5.7).

8.2.7.2 "Dirty hands' removesthe jar sampling device from its storage container and opens
the outer polyethylene bag.

8.2.7.3 "Clean hands' opens the inside polyethylene bag and removes the jar sampling
apparatus. Idedly, the sampling device will have been preassembled in a class 100
clean room at the laboratory. If, however, it is necessary to assemble the devicein
thefield, "clean hands' must performthisoperation, describedin Section 6.5.2, inside
afield-portable glove bag (Section 6.6).

8.2.7.4 While"dirty hands" isholding thejar sampling apparatus, "clean hands' connectsthe
pump to the to the 1/4 in. o.d. flush line.
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8.2.8

8.2.7.5 "Dirty hands' lowers the weighted sampler to the desired depth.

8.2.7.6 "Dirty hands' turns on the pump allowing a large volume (>2 L) of water to pass
through the system.

8.2.7.7 After stopping the pump, "dirty hands' pulls up the line, tubing, and device and
placesthem into either afield-portable glove bag or alarge, clean plastic bag asthey
emerge.

8.2.7.8 Both "clean hands' and "dirty hands' change gloves.

8.2.7.9 Using thetechnique described in Sections 8.2.5.2 through 8.2.5.4, the sampling team
removes a sample bottle from storage, and "clean hands" places the bottle into the
glove bag.

8.2.7.10 "Clean hands' tips the sampling jar and dispenses the sample through the short
length of fluoropolymer tubing into the sample bottle.

8.2.7.11 Once the bottle is filled, "clean hands' replaces the cap of the bottle, returns the
bottle to the inside polyethylene bag, and zips the bag. "Clean hands" returns the
zipped bag to the outside polyethylene bag held by "dirty hands."

8.2.7.12 "Dirty hands' zips the outside bag. If the sample is to be analyzed for dissolved
metals, it is filtered as described in Section 8.3.

8.2.7.13 Documentation—After each sampleis collected, the sample number is documented
in the sampling log, and any unusual observations concerning the sample and the
sampling are documented.

Continuous-flow sampling (Figure 4 and Section 6.5.2)—The continuous-flow sampling
system uses peristaltic pump (Section 6.15) to pump sample to the boat or to shore through
the SEBS-resin or PTFE tubing.

8.2.8.1 Before putting on wind suits or gloves, the sampling team removes the bags
containing the pump (Section 6.15), SEBS-resin tubing (Section 6.15.2), batteries
(Section 6.15.4), gloves (Section 6.7), plastic wrap (Section 6.9), wind suits (Section
6.12), and, if samples are to befiltered, the filtration apparatus (Section 6.14) from
the coolers or storage containers in which they are packed.

8.2.8.2 "Clean hands"' and "dirty hands" put on the wind suits and PVC gloves (Section
6.7.2).

8.2.8.3 "Dirty hands' removes the pump from its storage bag, and opens the bag containing
the SEBS-resin tubing.

8.2.8.4 "Clean hands' ingtalls the tubing while"dirty hands" holds the pump. "Clean hands’
immerses the inlet end of the tubing in the sample stream.

8.2.8.5 Both "clean hands' and "dirty hands' change gloves. "Clean hands' also puts on
shoulder length polyethylene gloves (Section 6.7.1).
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8.3

8.2.8.6 "Dirty hands" turns the pump on and allows the pump to run for 5-10 minutes or
longer to purge the pump and tubing.

8.2.8.7 If thesampleisto befiltered, "clean hands' installs thefilter at the end of the tubing,
and "dirty hands" sets up the filter holder on the gunwale as shown in Figure 4.

NOTE: The filtration apparatus is not attached until immediately before sampling to prevent
buildup of particulates from clogging the filter.

8.2.8.8 The sample is collected by rinsing the sample bottle and cap three times and
collecting the sample from the flowing stream.

8.2.8.9 Documentation—After each sample is collected, the sample number is documented
in the sampling log, and any unusua observations concerning the sample and the
sampling are documented.

Sample Filtration—The filtration procedure described below is used for samples collected using the
manual (Section 8.2.5), grab (Section 8.2.6), or jar (Section 8.2.7) collection systems (Reference 7).
In-line filtration using the continuous-flow approach is described in Section 8.2.8.7. Because of the
risk of contamination, it isrecommended that samplesfor mercury be shipped unfiltered by overnight
courier and filtered when received at the |aboratory.

8.3.1 Set up thefiltration system inside the glove bag, using the shortest piece of pump tubing as
is practicable. Place the peristaltic pump immediately outside of the glove bag and poke a
small holein the glove bag for passage of the tubing. Also, attach a short length of tubing to
the outlet of the capsule filter.

8.3.2 "Clean hands' removes the water sample from the inner storage bag using the technique
described in Sections 8.2.5.2 through 8.2.5.4 and places the sample inside the glove bag.
"Clean hands' a so places two clean empty sample bottles, a bottle containing reagent water,
and a bottle for waste in the glove bag.

8.3.3 "Clean hands' removes the lid of the reagent water bottle and places the end of the pump
tubing in the bottle.

8.3.4 "Dirty hands" startsthe pump and passes approximately 200 mL of reagent water through the
tubing and filter into the waste bottle. "Clean hands' then moves the outlet tubing to a clean
bottle and collects the remaining reagent water as ablank. "Dirty hands' stops the pump.

8.3.5 "Clean hands' removesthe lid of the sample bottle and places the intake end of the tubing in
the bottle.

8.3.6 "Dirty hands' starts the pump and passes approximately 50 mL through the tubing and filter
into the remaining clean sample bottle and then stops the pump. "Clean hands' uses the
filtrate to rinse the bottle, discards the waste sample, and returnsthe outlet tube to the sample
bottle.

8.3.7 "Dirty hands" starts the pump and the remaining sample is processed through the filter and
collected in the sample bottle. If preservation isrequired, the sampleisacidified at this point
(Section 8.4).
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8.4

8.3.8

8.3.9

"Clean hands' replacesthe lid on the bottle, returns the bottle to the inside bag, and zipsthe
bag. "Clean hands" then places the zipped bag into the outer bag held by "dirty hands.”

"Dirty hands’ zipsthe outer bag, and placesthe double-bagged sample bottleinto aclean, ice-
filled cooler for immediate shipment to the laboratory.

NOTE: It is not advisable to reclean and reuse filters. The difficulty and risk associated with
failing to properly clean these devices far outweighs the cost of purchasing a new filter.

Preservation

84.1

8.4.2

8.4.3

8.4.4

Field preservation is not necessary for dissolved metals, except for trivalent and hexavalent
chromium, provided that the sample is preserved in the laboratory and allowed to stand for
at least two days to alow the metals adsorbed to the container walls to redissolve. Field
preservation is advised for hexavaent chromium in order to provide sample stability for up
to 30 days. Mercury samples should be shipped by overnight courier and preserved when
received at the laboratory.

If field preservation is required, preservation must be performed in the glove bag or in a
designated clean area, with gloved hands, asrapidly as possible to preclude particul ates from
contaminating the sample. For preservation of trivalent chromium, the glove bag or
designated clean area must be large enough to accommodate the vacuum filtration apparatus
(Section 6.17.3), and an area should be available for setting up the wrist-action shaker
(Section 6.17.5). It isaso advisable to set up awork areathat contains a"clean" cooler for
storage of clean equipment, a "dirty" cooler for storage of "dirty" equipment, and a third
cooler to store samples for shipment to the |aboratory.

Preservation of aliquots for metals other than trivalent and hexavalent chromium—Using a
disposable, precleaned, plastic pipet, add 5 mL of a 10% solution of ultrapure nitric acid in
reagent water per liter of sample. Thiswill be sufficient to preserve a neutral sample to pH
<2.

Preservation of aliquots for trivalent chromium (References 8-9).
8.4.4.1 Decant 100 mL of the sample into a clean polyethylene bottle.

8.4.4.2 Clean an Eppendorf pipet by pipeting 1 mL of 10% HCI (Section (7.4.4) followed by
1 mL of reagent water into an acid waste container. Usetherinsed pipet toadd 1 mL
of chromium (I11) extraction solution (Section 7.4.3) to each sample and blank.

8.4.4.3 Cap each bottletightly, placein aclean polyethylene bag, and shake on awrist action
shaker (Section 6.17.5) for one hour.

8.4.4.4 Vacuum-filter the precipitate through a 0.4 um pretreated filter membrane (Section
6.17.2), using fluoropolymer forceps (Section 6.17.1) to handle the membrane, and
a47 mm vacuum filtration apparatuswith aprecleaned filter holder (Section 6.17.3).
After al sample hasfiltered, rinse the inside of the filter holder with approximately
15 mL of reagent water.
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9.0

9.1

9.2

9.3

8.4.4.5 Using the fluoropolymer forceps, fold the membrane in half and then in quarters,
taking careto avoid touching the side containing the filtrate to any surface. (Folding
is done while the membrane is sitting on the filter holder and allows easy placement
of the membraneinto the samplevia). Transfer thefilter to a30 mL fluoropolymer
vial. If the fluoropolymer vial was not pre-equipped with the ultrapure nitric acid
(Section 7.4.1), rinse the pipet by drawing and discharging 1 mL of 10% HCI
followed by 1 mL of reagent water into awaste container, and add 1 mL of ultrapure
nitric acid to the sample via.

8.4.4.6 Cap thevia and double-bag it for shipment to the laboratory.

8.4.4.7 Repeat Steps 8.4.4.4-8.4.4.6 for each sample, rinsing the fluoropolymer forceps and
the pipet with 10% high-purity HCI followed by reagent water between samples.

8.4.5 Preservation of aliquots for hexavalent chromium (Reference 20).
8.4.5.1 Decant 125 mL of sampleinto a clean polyethylene bottle.

8.4.5.2 Prepare an Eppendorf pipet by pipeting 1 mL of 10% HCI (Section 7.4.4) followed
by 1 mL of reagent water into an acid waste container. Use the rinsed pipet to add
1 mL NaOH to each 125 mL sample and blank aliquot.

8.4.5.3 Cap the via(s) and double-bag for shipment to the laboratory.

Quality Assurance/Quality Control

The sampling team shall employ a strict quality assurance/ quality control (QA/QC) program. The
minimum requirements of this program include the collection of equipment blanks, field blanks, and
field replicates. It isalso desirable to include blind QC samples as part of the program. If samples
will be processed for trivalent chromium determinations, the sampling team shall also prepare method
blank, OPR, and MS/MSD samples as described in Section 9.6.

Thesampling team is permitted to modify the sampling techniques described in thismethod toimprove
performance or reduce sampling costs, provided that reliabl e anal yses of samplesare obtained and that
samples and blanks are not contaminated. Each time a modification is made to the procedures, the
sampling team isrequired to demonstrate that the modification does not result in contamination of field
and equipment blanks. The requirements for modification are given in Sections 9.3 and 9.4. Because
the acceptability of amodification isbased on the results obtained with the modification, the sampling
team must work with an analytical laboratory capable of making trace metals determinations to
demonstrate equivalence.

Equipment Blanks

9.3.1 Beforeusing any sampling equipment at a given site, the laboratory or equipment cleaning
contractor isrequired to generate equipment blanks to demonstrate that the equipment isfree
from contamination. Two typesof equipment blanksarerequired: bottle blanksand sampling
equipment blanks.

9.3.2 Equipment blanks must be run on all equipment that will be used inthefield. If, for example,
samples are to be collected using both a grab sampling device and the jar sampling device,
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94

9.5

9.3.3

9.34

9.35

then an equipment blank must be run on both pieces of equipment.

Equipment blanks are generated in the laboratory or at the equipment cleaning contractor's
facility by processing reagent water through the equipment using the same proceduresthat are
usedinthefield (Section 8.0). Therefore, the"clean hands/dirty hands' technique used during
field sampling should be followed when preparing equipment blanks at the laboratory or
cleaningfacility. Inaddition, training programs must require must require sampling personnel
to collect a clean equipment blank before performing on-site field activities.

Detailed procedures for collecting equipment blanks are given in the anaytical methods
referenced in Table 1.

The equipment blank must be analyzed using the procedures detailed in the referenced
analytical method (see Table 1). If any metal(s) of interest or any potentially interfering
substance is detected in the equipment blank at the minimum level specified in the referenced
method, the source of contamination/interference must be identified and removed. The
equipment must be demonstrated to be free from the metal (s) of interest before the equipment
may be used in the field.

Field Blank

941

94.2

9.4.3

9.4.4

To demonstrate that sample contamination has not occurred during field sampling and sample
processing, at least one field blank must be generated for every 10 samplesthat are collected
a agiven site. Field blanks are collected before sample collection.

Field blanksare generated by filling alarge carboy or other appropriate container with reagent
water (Section 7.1) in the laboratory, transporting the filled container to the sampling site,
processing the water through each of the sample processing steps and equipment (e.g., tubing,
sampling devices, filters, etc.) that will be used in the field, collecting the field blank in one
of the sampl e bottles, and shipping the bottle to the laboratory for analysisin accordance with
the method(s) referenced in Table 1. For example, manual grab sampler field blanks are
collected by directly submerging asample bottleinto thewater, filling the bottle, and capping.
Subsurface sampler field blanks are collected by immersing the tubing into the water and
pumping water into a sample container.

Filter the field blanks using the procedures described in Section 8.3.

If itisnecessary to acid clean the sampling equipment between samples (Section 10.0), afield
blank should be collected after the cleaning procedures but before the next sampleiscollected.

9.45 If trivalent chromium aliquots are processed, a separate field blank must be collected and
processed through the sample preparation steps given in Sections 8.4.4.1 through 8.4.4.6.

Field Duplicate

9.5.1 To assess the precision of the field sampling and analytical processes, at least one field

95.2

duplicate sample must be collected for every 10 samples that are collected at a given site.

Thefield duplicateiscollected either by splitting alarger volumeinto two aliquotsintheglove
box, by using asampler with dual inlets that allows simultaneous collection of two samples,

22

July 1996



Method 1669

9.6

9.53

or by collecting two samples in rapid succession.

Field duplicates for dissolved metals determinations must be processed using the procedures
in Section 8.3. Field duplicatesfor trivalent chromium must be processed through the sample
preparation steps given in Sections 8.4.4.1 through 8.4.4.6.

Additional QC for Callection of Trivalent Chromium Aliquots

9.6.1

9.6.2

9.6.3

Method blank—The sampling team must prepare one method blank for every ten or fewer
field samples. Each method blank is prepared using the steps in Sections 8.4.4.1 through
8.4.4.6 on a 100 mL aliquot of reagent water (Section 7.1). Do not use the procedures in
Section 8.3 to process the method blank through the 0.45 pm filter (Section 6.14.1), even if
samples are being collected for dissolved metals determinations.

Ongoing precision and recovery (OPR)—The sampling team must prepare one OPR for every
ten or fewer field samples. The OPR is prepared using the stepsin Sections 8.4.4.1 through
8.4.4.6 on the OPR standard (Section 7.4.7). Do not use the procedures in Section 8.3 to
process the OPR through the 0.45 pm filter (Section 6.14.1), even if samples are being
collected for dissolved metals determinations.

MS/M SD—The sampling team must prepare one MS and one MSD for every ten or fewer
field samples.

9.6.3.1 If, through historical data, the background concentration of the sample can be
estimated, the MS and M SD samples should be spiked at alevel of oneto fivetimes
the background concentration.

9.6.3.2 For samplesin which the background concentration is unknown, the MS and MSD
samples should be spiked at a concentration of 25 pg/L.

9.6.3.3 Prepare the matrix spike sample by spiking a100-mL aliquot of samplewith 2.5 mL
of the standard chromium spike solution (Section 7.4.6), and processing the MS
through the steps in Sections 8.4.4.1 through 8.4.4.6.

9.6.3.4 Prepare the matrix spike duplicate sample by spiking asecond 100-mL aliquot of the
same sample with 2.5 mL of the standard chromium spike solution, and processing
the MSD through the steps in Sections 8.4.4.1 through 8.4.4.6.

9.6.3.5 If field samples are collected for dissolved metals determinations, it is necessary to
process an MS and an MSD through the 0.45 pm filter as described in Section 8.3.

10.0 Recleaning the Apparatus Between Samples

10.1

Sampling activity should be planned so that samples known or suspected to contain the lowest
concentrations of trace metals are collected first with the samples known or suspected to contain the
highest concentrations of trace metals collected last. In this manner, cleaning of the sampling
equipment between samples in unnecessary. If it is not possible to plan sampling activity in this
manner, dedicated sampling equipment should be provided for each sampling event.
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10.2

10.3

104

11.0

12.0

121

12.2

12.3

13.0

131

13.2

If samplesare collected from adjacent sites (e.g., immediately upstream or downstream), rinsing of the
sampling Apparatus with water that is to be sampled should be sufficient.

If it is necessary to cross a gradient (i.e., going from a high-concentration sample to a low-
concentration sample), such as might occur when collecting at a second site, the following procedure
may be used to clean the sampling equipment between samples:

10.3.1 Intheglove bag, and using the "clean hands/dirty hands' procedurein Section 8.2.5, process
the dilute nitric acid solution (Section 7.2) through the Apparatus.

10.3.2 Dump the spent dilute acid in the waste carboy or in the waterbody away from the sampling
point.

10.3.3 Process 1 L of reagent water through the Apparatus to rinse the equipment and discard the
spent water.

10.3.4 Collect afield blank as described in Section 9.4.

10.3.5 Rinse the Apparatus with copious amounts of the ambient water sample and proceed with
sample collection.

Procedures for recleaning trivalent chromium preservation equi pment between samples are described
in Section 8.4.4.

Method Performance

Samples were collected in the Great Lakes during September—October 1994 using the proceduresin
this sampling method.

Pollution Prevention

The only materials used in this method that could be considered pollutants are the acids used in the
cleaning of the Apparatus, the boat, and related materials. These acids are used in dilute solutionsin
small amounts and pose little threat to the environment when managed properly.

Cleaning solutions contai ning acids should be prepared in volumes consi stent with useto minimizethe
disposal of excessive volumes of acid.

Totheextent possible, the Apparatus used to collect sampl es should be cleaned and reused to minimize
the generation of solid waste.

Waste M anagement

Itisthe sampling team'sresponsibility to comply with all federal, state, and local regulationsgoverning
waste management, particularly the discharge regulations, hazardous waste identification rules, and
land disposal restrictions; and to protect the air, water, and land by minimizing and controlling all
releases from field operations.

For further information on waste management, consult The Waste Management Manual for
Laboratory Personnel and LessisBetter— aboratory Chemical Management for Waste Reduction,
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14.0

10.

11.

12.

13.

available from the American Chemical Society's Department of Government Relations and Science
Policy, 1155 16th Street NW, Washington, DC 20036.
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Methods 1624 and 1625, 40 CFR Part 136, Appendix A.

Glossary of Definitions and Pur poses

These definitions and purposes are specific to this sampling method but have been conformed to
common usage as much as possible.

Ambient Water—Waters in the natural environment (e.g., rivers, lakes, streams, and other receiving
waters), as opposed to effluent discharges.

Apparatus—T he sample container and other containers, filters, filter holders, |labware, tubing, pipets,
and other materialsand devices used for sample collection or sample preparation, and that will contact
samples, blanks, or analytical standards.

Equipment Blank—An aliquot of reagent water that is subjected in the laboratory to all aspects of
sample collection and analysis, including contact with al sampling devices and apparatus. The
purpose of the equipment blank is to determine if the sampling devices and apparatus for sample
collection have been adequately cleaned before they are shipped to the field site.  An acceptable
equipment blank must be achieved before the sampling devices and Apparatus are used for sample
collection.

Field Blank—An aliquot of reagent water that is placed in a sample container in the laboratory,
shipped to thefield, and treated asasamplein all respects, including contact with the sampling devices
and exposure to sampling site conditions, filtration, storage, preservation, and al anaytica
procedures. The purpose of the field blank is to determine whether the field or sample transporting
procedures and environments have contaminated the sample.
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155

15.6

15.7

158

15.9

15.10

15.11

15.12

15.13

Field Duplicates (FD1 and FD2)—Two identical aliquots of a sample collected in separate sample
bottles at the same time and place under identical circumstances using a duel inlet sampler or by
splitting a larger aliquot and treated exactly the same throughout field and laboratory procedures.
Analyses of FD1 and FD2 give a measure of the precision associated with sample collection,
preservation, and storage, as well as with laboratory procedures.

Matrix Spike (MS) and Matrix Spike Duplicate (MSD)—Aliquots of an environmental sample to
which known quantities of the analytes are added in the |aboratory. The MSand MSD are analyzed
exactly likeasample. Their purposeisto quantify the biasand precision caused by the sample matrix.
The background concentrations of the analytesin the sample matrix must be determined in a separate
aliquot and the measured valuesin the MS and MSD corrected for background concentrations.

May—This action, activity, or procedural step is optional.
May Not—This action, activity, or procedural step is prohibited.

Minimum Level (ML)—The lowest level at which the entire analytical system gives a recognizable
signal and acceptable calibration point (Reference 21).

Must—This action, activity, or procedural step is required.

Reagent Water—Water demonstrated to befreefromthemetal () of interest and potentially interfering
substances at the MDL for that metal in the referenced method or additional method.

Should—This action, activity, or procedural step is suggested but not required.

Trace-Metal Grade—Reagents that have been demonstrated to be free from the metal(s) of interest at
the method detection limit (MDL) of the analytical method to be used for determination of this
metal ().

Theterm "trace-metal grade’ has been used in place of "reagent grade” or "reagent” because acidsand
other materialslabeled "reagent grade" have been shown to contain concentrations of metals that will
interfere in the determination of trace metals at levelslisted in Table 1.
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TABLE 1. ANALYTICAL METHODS, METALS, AND CONCENTRATION LEVELS
APPLICABLE TO METHOD 1669

Method  Technique Metal MDL (ug/L)* ML (ug/L) 2
1631 Oxidation/Purge & Mercury 0.0002 0.0005
Trap/CVAFS

1632 Hydride AA Arsenic 0.003 0.01

1636 lon Chromatography Hexavalent 0.23 0.5
Chromium

1637 CCISTGFAA Cadmium 0.0075 0.02
Lead 0.036 0.1

1638 ICPIMS Antimony 0.0097 0.02
Cadmium 0.013 0.1
Copper 0.087 0.2
Lead 0.015 0.05
Nickel 0.33 1
Selenium 0.45 1
Silver 0.029 0.1
Thallium 0.0079 0.02
Zinc 0.14 0.5

1639 STGFAA Antimony 19 5
Cadmium 0.023 0.05
Trivalent 0.10 0.2
Chromium
Nickel 0.65 2
Selenium 0.83 2
Zinc 0.14 0.5

1640 CC/ICPIMS Cadmium 0.0024 0.01
Copper 0.024 0.1
Lead 0.0081 0.02
Nickel 0.029 0.1

! Method Detection Limit as determined by 40 CFR Part 136, Appendix B.
2Minimum Level (ML) calculated by multiplying laboratory-determined MDL by 3.18 and rounding
result to nearest multiple of 1, 2, 5, 10, 20, 50, etc., in accordance with procedures used by EAD and
described in the EPA Draft National Guidance for the Permitting, Monitoring, and Enforcement of
Water Quality-Based Effluent Limitations Set Below Analytical Detection/Quantitation Levels, March

22,1994,
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TABLE 2. ANALYTES, PRESERVATION REQUIREMENTS, AND CONTAINERS

Metal

Preservation Reguirements

Acceptable Containers

Antimony
Arsenic
Cadmium
Copper
Lead
Nickd
Sdenium
Silver
Thallium
Zinc

Chromium

()

Chromium
(V)

Mercury

Add 5 mL of 10% HNO, to 1-L
sample; preserve on-site or
immediately upon |laboratory receipt.

Add 1 mL chromium (111) extraction
solution to 100 mL aliquot, vacuum
filter through 0.4 pm membrane, add
1 mL 10% HNO;; preserve on-site
immediately after collection.

Add 50% NaOH; preserve
immediately after sample collection.

Total: Add 0.5% high-purity HCI or
0.5% BrCl to pH < 2;

Total & Methyl: Add 0.5% high-
purity HCL ; preserve on-site or
immediately upon laboratory receipt

500 mL or 1 L fluoropolymer, conventional
or linear polyethylene, polycarbonate, or
polypropylene containers with lid

500 mL or 1 L fluoropolymer, conventional
or linear polyethylene, polycarbonate, or
polypropylene containers with lid

500 mL or 1 L fluoropolymer, conventional
or linear polyethylene, polycarbonate, or
polypropylene containers with lid

Fluoropolymer or borosilicate glass bottles
with fluoropolymer or fluoropolymer-lined

caps
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Figure 2 - Grab Sampling Device
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Figure 3 - Jar Sampling Device
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Figure 4 - Sample Pumping System

-

Clamp
Tubing ' /
Adaptor ™1

Ring Stand

Filter
Cartridge

33



Attachment 2

Manufacturer’s Instructions — pH and Dissolved
Oxygen Meters



Use the SET/HOLD button to change the temperature unit,
and then press the MODE button three times, until the meter
returns to normal measurement mode.

To reset to the default calibration

To clear a previous calibration, press the MODE button af-
ter entering the calibration mode. The lower LCD will dis-
play ESC for 1 second and the meter will return to normal
measurement mode. The “CAL” symbol on the LCD will
disappear. The meter will be reset to the default calibration.

Battery replacement

The meter displays the remaining battery percentage every
time it is turned on. When the battery level is below 5%, the
symbol on the bottom left of the LCD lights up to indi-
cate a low battery condition. If the battery level is so low as
to cause erroneous reading, the Battery Error Prevention
System (BEPS) will automatically turn the meter off.

To change the batteries, remove the 4 screws located on
the back of the meter. Once the back has been removed,
carefully replace the 4 AAA batteries located in the compart-
ment while paying attention to their polarity. Replace the
back, making sure that the gasket is properly seated in
place, and tighten the screws.

Calibration solutions
HI 77400P  pH 4.01 & 7.01 (20 mL, 5 pcs each)
HI 770710P pH 7.01 & 10.01 (20 mL, 5 pcs each)

HI 70004P  pH 4.01 calibration solution (20 mL, 25 pcs)
HI 70006P  pH 6.86 calibration solution (20 mL, 25 pcs)
HI 70007P  pH 7.01 calibration solution (20 mL, 25 pcs)
HI 70009P  pH 9.18 calibration solution (20 mL, 25 pcs)
HI 70010P  pH 10.01 calibration solution (20 mL, 25 pcs)
HI 70030P  12.88 mS/cm @25°C (20 mL, 25 pcs)

HI 70038P  6.44 ppt (g/L) @25°C (20 mL, 25 pcs)

Other accessories
HI 710007  Protective rubber boot

HI991301 is in compliance with the CE directives.

§ HANNA

instruments

20/20 £4TOET66SI

HI 991301

Instruction Manual

Portable pH/EC/TDS/Temperature Meter

SPECIFICATIONS

Range pH 0.00 to 14.00
EC 0.00 to 20.00 mS/cm
TDS 0.00 to 10.00 ppt
Temperature 0.0to 60.0°C or 32.0 to 140.0°F
Resolution pH 0.01pH
EC 0.01 mS/cm
TDS 0.01 ppt
Temperature 0.1°Cor0.1°F
Accuracy pH +0.01pH
(@20°C/68°F) EC/TDS +2% F.S.
Temperature +0.5°C or £1°F
Typical EMC pH +0.03pH
Deviation EC/TDS +2% F.S.
Temperature +0.5°C or £1°F
Temperature pH Automatic
Compensation EC/TDS 3=0.0 to 2.4%/°C

pH Calibration

1 or 2 point with auto-buffer recognition

4.01/7.01/10.01 pH or 4.01/6.86/9.18 pH
EC/TDS Calibration Automatic (25°C/77°F) 1 point at:
12.88 mS/cm, 6.44 ppt (0.5 conv.) 9.02 ppt (0.7 conv.)

Conductivity to TDS 0.45 to 1.00 (CONV)
Conversion Factor

Probe HI 1288
Battery Type/lLife
Environment
Dimensions

pH/EC/TDS/temp. probe (included)
4 x 1.5V AAA with BEPS / 500 hours
0 to 50°C (32 to 122°F); RH 100%
143x80x38mm (5.6x3.2x1.5")

OPERATIONAL GUIDE

To connect the probe

Connect the HI 1288 probe to the DIN socket on the top of
the meter by aligning the pins and pushing in the plug.
Tighten the nut to ensure a good connection. Remove the
protective cap from the HI 1288 probe before taking any mea-
surement.

To turn the meter on and to check battery status

Press and hold the ON/OFF/MODE button for 2 seconds.
All the used segments on the LCD will be visible for a few
seconds, followed by a percent indication of the remaining
battery life. Eg. % 100 BATT.

To select the measurement unit (pH or EC or TDS)

Press the SET/HOLD button while in normal measurement
mode. The meter will display pH or EC or TDS.Temperature
will always be displayed on the bottom. Eg. pn 5.73 22.5 °c.

To freeze the display

Press and hold the SET/HOLD button for 2 seconds until
HOLD appears on the secondary display. Eg. pH 5.73 hold.
Press any button to return to normal mode.

To turn the meter off

Press the ON/OFF/MODE button while in normal measure-
ment mode. OFF will appear on the lower part of display.
Release the button.



pH MEASUREMENTS & CALIBRATION

« Before taking any measurement make sure the meter
has been calibrated.

« If the probe has been left dry, soak in a storage or pH 7
solution at least for one hour to reactivate it.

« Select the pH mode with the SET/HOLD button.

e Submerge the probe in the sample to be tested while
stirring it gently. Wait until the ® stability symbol on the
top left of the LCD disappears.

¢ The pH value automatically compensated for temperature
is shown on the primary LCD while the secondary LCD
shows the temperature of the sample.

¢ If measurements are taken in different samples succes-
sively, rinse the probe tip thoroughly to eliminate cross-
contamination; and after cleaning, rinse the probe tip with
some of the sample to be measured.

Calibration buffer set

« While in pH measurement mode, press and hold the
MODE button until TEMP and the current temperature unit
are displayed on the lower LCD. Eg. TEMP -c.

« Press the MODE button again to show the current buffer
set: pH 7.01 BUFF (for 4.01/7.01/10.01) or pH 6.86 BUFF (for
4.01/6.86/9.18).

¢ Press the SET/HOLD button to change the buffer set.

¢ Press the MODE button to return to normal pH measure-
ment mode.

pH calibration

¢ While in pH measurement mode, press and hold the
MODE button until CAL is displayed on the lower LCD.

¢ Release the button. The LCD will display p+ 7.01 USE or pH
6.86 USE (if you have selected the NIST buffer set).

» For a single point pH calibration, place the probe in any
buffer from the selected buffer set (eg. pH 4.01 or pH 7.01
or pH 10.01). The meter will automatically recognize the
buffer value.

If using pH 7.01 (or 6.86 from the NIST buffer set), after
recognition of the buffer press the MODE button to return
to the pH measurement mode.

» For a two point pH calibration, place the probe in pH 7.01
(or 6.86, if you have selected the NIST buffer set). The
meter will recognize the buffer value and then display pH
4.01 USE.

Primary
ppPLMS pH |~ display

indicator — —
Battery | o Uzﬁg g QOQUU g S_econdary
percentage display

Low battery CAL % "@% c Selectable
indicator - +D °F temperature
unit

Stabilty ATC

Place the probe in the second buffer (pH 4.01 or 10.01,
or, if using NIST, pH 4.01 or 9.18). When the second buffer
is recognized, the LCD will display OK for 1 second and
the meter will return to normal measurement mode.

EC/TDS MEASUREMENTS & CALIBRATION

« Place the probe in the sample to be tested. Use plastic
beakers or containers to minimize any electromagnetic
interference.

» Select either EC or TDS mode with the SET/HOLD but-
ton.

e Tap the probe lightly on the bottom of the container to re-
move air bubbles that may be trapped inside the tip.

« Wait for a few minutes for the temperature sensor to reach
thermal equilibirium (i.e. until the * stability symbol on the
top left of the LCD disappears).

* The meter will show the EC/TDS value automatically com-
pensated for temperature and the temperature of the
sample.

To change the EC/TDS conversion factor (CONV) and

the EC/TDS temperature compensation (BETA)

¢ While in EC/TDS measurement mode, press and hold
the MODE button until TEMP and the current temperature
unit are displayed on the lower LCD. Eg. TEMP -c.

¢ Press the MODE button again to show the current con-
version factor. Eg. 0.50 CONV.

¢ Press the SET/HOLD button to change the conversion
factor.

¢ Press the MODE button to show the current temperature
compensation 3. Eg. 2.1 BETA.

¢ Press the SET/HOLD button to change the temperature
compensation R.

* Press the MODE button return to normal operation.

EC calibration

¢ While in the EC measurement mode, press and hold the
MODE button until CAL is displayed on the lower LCD.

« Release the button and immerse the probe in HI7030
calibration solution (ms 12.88 USE).

¢ Once the calibration has been automatically performed,
the LCD will display OK for 1 second and return to normal
measurement mode.

¢ Since there is a known relationship between the EC and
TDS reading, it is not necessary to calibrate the meter in
TDS. If the EC/TDS conversion factor is either 0.5 or 0.7,
the meter will allow a direct calibration in ppm by using
the Hanna calibration solutions listed below.

TO CHANGE THE TEMPERATURE UNIT (FROM °C TO °F)

Press and hold the MODE button until TEMP and the cur-
rent temperature unit are displayed on the secondary LCD.
Eg. TEMP -c.
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Service Philosophy

The YS Modd 55 is sold as a complete dissolved oxygen measuring system including an attached
probe and either a 12 or 25 foot cable. Mogt service issues which occur in dissolved oxygen
sysdems are caused by improper mantenance of the probe or cable. For this reason,
troubleshooting efforts should be initidly directed a determining the condition and function of the
probe and cable.

In the event that a service problem isisolated to the meter itsdf, YSI recommends the replacement
of the entire defective sub-assembly rather than individua components. All replacement systems
are available through Y SI; see section entitled Warranty & Repair for details.



Specifications

Operating Environment
Medium: fresh, sea, or polluted water
Temperature: -5 to +45°C
Depth: 0to 12 or 0 to 25 feet (depending on cable length)

Storage Temperature: -10 to +50°C

Material: ABS, Stainless Sted, Acrylic, and other materias.

Dimensions:
Heght: 5inches (24.13 cm)
Thickness: 2.2 inches (49.53 cm)
Width: Sinchesmax.  ( 8.89cm)
Weight: 1.7 pounds ( 3.74 ko)

Power: 9VDC - 6 AA-sze Alkdine Batteries (included)
Approximately 100 hours operation from each new set of batteries

Water Tightness. Meets or exceeds | P65 standards

Extensive testing of the YSI Model 55 suggests the following typical performance:

Temperature
Sensor Type:  Thermistor
Range -5to +45°C

Accuracy: + 0.4°C
Resolution:  0.1°C

Dissolved Oxygen % Saturation
Sensor Type:  Membrane covered polarographic
Range: 0to 200 % air saturation
Accuracy: + 2 % air saturation
Resolution: 0.1 % air saturation

Dissolved Oxygen mg/L
Sensor Type:  Cdculated from % air saturation, temperature and sdinity.
Range: 0to 20 mg/L
Accuracy: + 0.3 mg/L
Resolution: 0.01 mg/L



Principles of Operation

The sensor condsts of an acrylic body
with a circular gold cathode embedded in
the end. Insde the gold ring there is a
amal chamber containing a porous siver
anode. In operation, this chamber isfilled
with a solution of KClI €ectrolyte
containing a small amount of surfactant to
improve wetting action.

A thin permeable membrane, sretched
over the sensor, isolates the eectrodes
from the environment, while dlowing
gasesto enter. When a polarizing voltage
is applied to the sensor eectrodes,
oxygen which has passed through the
membrane reacts at the cathode causing a
current to flow.

The membrane passes oxygen a a rate

proportiond to the pressure difference acrossit. Since oxygen is rapidly consumed at the cathode,
it can be assumed that the oxygen pressure under the membrane is zero. Hence, the force causing
the oxygen to diffuse through the membrane is proportiona to the partid pressure of oxygen
outsde the membrane. Asthe oxygen partid pressure varies, so does the oxygen diffusion through
the membrane. This causes the probe current to change proportionally.

It is important to recognize that oxygen dissolved in the sample is consumed during the test. It is
therefore essentia that the sample be continuoudy tirred at the sensor tip. If stagnation occurs,
your readings will be atificidly low. Stirring may be accomplished by mechanicadly moving the
sample around the probe tip, or by rapidly moving the probe through the sample. The rate of

stirring should be at least 1 foot per second.



Probe Operation & Maintenance

1. Membrane life depends on usage. Membranes will last a long time if indaled properly and
treated with care. Erratic readings are a result of loose, wrinkled, damaged, or fouled
membranes, or from large (more than 1/8" diameter) bubbles in the eectrolyte reservoir. If
erratic readings or evidence of membrane damage occurs, you should replace the membrane
and the KCl solution. The average replacement interva is two to four weeks.

2. If the membrane is coated with oxygen consuming (e.g. bacteria) or oxygen evolving organisms
(e.0. dgae), erroneous readings may occur.

3. Avoid any environment which contains substances that may attack the probe materials. Some of
these substances are concentrated acids, caustics, and strong solvents. The probe materids that
come in contact with the sample include FEP Teflon, acrylic plagtic, EPR rubber, stainless sted,
epoxy, polyetherimide and the polyurethane cable covering.

4. For correct probe operation, the gold cathode must dways be bright. If it is tarnished (which
can result from contact with certain gases), or plated with slver (which can result from extended
use with a loose or wrinkled membrane), the gold surface must be restored. To restore the
cathode you may either return the instrument to the factory, or clean it usng the YSI Modd
5680 Probe Reconditioning Kit. Never use chemicas or aorasives not supplied with thiskit.

5. It is dso possble for the slver anode to become contaminated, which will prevent successful
cdibration and/or operation. To clean the anode, remove the O-ring and membrane and soak
the probe overnight in 3% ammonium hydroxide. Next, rinse the sensor tip and KCl reservoir
with deionized water, add new KCI solution, and ingal a new membrane and O-ring. Turn the
ingrument on and alow the system to stahilize for a least 30 minutes. The same anode cleaning
procedure can be done using a 14% solution of ammonium hydroxide and soak the sensor tip
for 3-5 minutes. I, after severd hours of stabilization time, you are ill unable to cdibrate or
operate the probe, return the YSI Modd 55 system to an authorized service center for service.

NOT E: Soaking the anode in this fashion can, over time, errode the silver so that the probe is no
longer functiondl. It is important, therefore, that the probe not be soaked longer than
specified above.

6. If the sensor O-ring isworn or loose, replace it with the appropriate O-ring provided in the YSI
Model 5945 O-ring Pack. It is recomended that the O-ring be replaced at least 4 times a year
regardless of its physica appearance.



Calibration
Before You Calibrate

Before you calibrate the YSI Mode 55, be certain that the probe is properly filled with
K Cl solution and has a new membrane and O-ring.

To accurately cdibratethe YS Modd 55, you will need to know the following information:

1. The gpproximate dtitude of the region in which you plan to take your dissolved oxygen
measurements.

2. The gpproximate sdinity of the water you will be anadyzing. Fresh water has a inity of
gpproximately zero. Seawater has a sdinity of gpproximately 35 parts per thousand (PPT). If
you are not certain what the sdinity of the sample water is, usea YS  Sdinity-Conductivity-
Temperature meter to determineit.

The Calibration Process

1. Ensure tha the sponge indde the
indrument's cdibration chamber is wet.
Insert the probe into the cdibration
chamber.

2. Turn the ingrument on by pressing the
ON/OFF button on the front of the
indrument. Wait for the dissolved oxygen
and temperature readings to dabilize
(usudly 15 to 30 minuitesis required).

Note: It is normd for error messages to
appear momentarily at power up.

3. Use two fingers to press and release the
two A ¥ keysa the sametime.

4. The LCD will prompt you to enter the
local dtitude in hundreds of feet. Use the
arrow keys to increase or decrease the
dtitude.

Example: Entering the number 12 here
indicates 1200 fest.




When the proper dtitude gpears on the LCD, press the ENTER key once to view the
cdibration vaue in the lower right of the LCD; and a second time to move to the sdinity
compensation procedure.



5. The LCD will prompt you to enter the approximate sdinity of the water you are about to
anadyze. You can enter any number from 0 to 40 parts per thousand (PPT) of sdinity. Usethe
arow keys to increase or decrease the sdinity compensation.  When the correct salinity
appears on the LCD, pressthe ENTER key.

Operation

Once the calibration process is complete, the only keys which will remain operaiond are the
M ODE key, the LIGHT key, and the ON/OFF key. Y ou can move back and forth from reading
dissolved oxygen in the mg/L mode or the % air saturation mode by pressing the MODE key. If
you are working in adark area or have difficulty reading the LCD, pressand hold the LIGHT key
to activate the back-light of the YSI Model 55. The ON/OFF key turns the instrument on or off.

NOTE: Each time the YSI Model 55 has been turned off, it may be necessary to re-
calibrate before taking measurements. All calibrations should be completed at a
temperature which is as close as possible to the sample temperature. Dissolved
Oxygen readings are only as good asthe calibration.



Troubleshooting

SYMPTOM POSSBLE CAUSE ACTION
1. Instrument will not turn on A. Low battery voltage A. Replace batteries
B. Keypad is defective B. Replace keypad
C. Main board is defective C. Troubleshoot or replace board
2. Instrument will not calibrate A. Membraneisfouled or damaged A. Replace membrane & KCl
B. Probe anode is fouled or dark B. Clean anode
C. Probe cathode is tarnished C. Clean cathode
D. Probeis defective D. Replace probe
3. Instrument "locks up", keypad is | A. Instrument has rec'd a shock A & B. Remove battery lid, wait 15
non-functiona seconds for reset, replacelid.
B. Batteries are low or damaged B. Replace batteries
C. Main board is defective C. Troubleshoot or replace main board
4. Instrument readings are inaccurate | A. Cal atitude/salinity are incorrect A. Recdibrate w/correct value
orirratic B. Probe not in 100% O, saturated air B. Moisten sponge & placein Cal
during Cal procedure chamber w/ probe & Reca
C. Probe didn’t stabilize long enough C. Recdlibrate after 15-30 minutes warm-
before calibration up time
D. Probe electrodes fouled or tarnished D. Clean probe electrodes or replace
probe
5. LCD displays"LO BAT" A. Batteries are low or damaged A. Replace batteries
6. LCD displays message "ER 0" A. Instrument's self-test detects Al. Clean probe electrodes and retry
improper probe voltage during A2. Replace probe
calibration. A3. Replace main board
7. LCD displays message "ER 1" A. Instrument's self-test detects a Al. Remove battery lid, wait 15 seconds
variancein RAM for reset, replace lid.
A2. Replace main board
8. LCD displays message "ER 2" A. Instrument's self-test detects a A1l. Remove battery lid, wait 15 seconds
variance in ROM checksum for reset, replace lid.
A2. Replace main board
9. LCD displays message "ER 3" A. Instrument's self-test detects asystem | Al. Remove battery lid, wait 15 seconds
malfunction or component failure for reset, replacelid.
A2. Replace main board
10. LCD displays message "ER 4" A. Sample O, concentration ismorethan | A. Recalibrate using correct altitude and
20mg/l. salinity compensation
B. High probe output current B1. Service probe electrodes and retry
B2. Replace probe assembly
11. LCD displays message "ER 5" A. Sample O, concentration isbelow -0.5 | A. Recalibrate using correct atitude and
mg/l. salinity compensation
B. Low probe output current B1. Service probe electrodes and retry
B2. Replace probe assembly
12. LCD displays message "ER 6" A. Sample saturation is greater than A. Recalibrate using correct atitude and
200% salinity compensation
B. High probe current B1. Service probe electrodes and retry
B2. Replace probe assembly
13. LCD displays message "ER 7" A. Sample saturation is less than -3.0%. A. Recdlibrate using correct altitude and
B. Low probe output current salinity compensation
B1. Service probe electrodes and retry
B2. Replace probe assembly
14. LCD displays message "ER 8" A. Sample temperature is more than A. Reduce the sample temperature

9




SYMPTOM POSS BLE CAUSE ACTION

+46°C. B. Replace probe assembly
B. Probe thermistor defective

A. Sample temperatureislessthan -5°C. | A. Increase sample temperature

15. LCD displays message "ER 9"
B. Probe thermistor defective B. Replace probe assembly

10



Disassembly Procedures

Refer to the Assembly drawing on the next page before attempting to disassemble the meter case.
Follow these steps to disassemble the meter case:

STEP 1 -- Place the ingrument face down on a flat cloth-covered surface. Use a phillips screw
driver to completely remove the screw located at the bottom of the hand strap.

STEP 2 -- Using a standard screwdriver or a small coin, loosen the battery lid screw and remove
the battery lid and dl sx AA-dSze batteries.

STEP 3 -- With the instrument face down on the flat, cloth-covered surface, place two fingers into
the battery chamber and your other hand over the cable strain-relief. Pull straight up on the battery
chamber to seperate the case haves. Unplug the power connector from the PC Board.

NOTE: Because the Modd 55 is water tight, the case halves will be rdatively difficult to
Separate.

STEP 4 -- The main PC Board is hed in place by a single phillips screw located in the center of
the board. Remove the screw, and gently pull the PC Board away from the front case.

NOTE: Theleads on the cable which connect to the main PC Board are quite short. Be
careful not to damage the termina connectors when you pull the PC Board away from the
front case.

STEP 5 -- Carefully dide the probe cable termind connector out of its mating connector. Make
note of the wire color configuration so that the connectors can be correctly re-ingtaled later.

STEP 6 -- To separate the probe cable from the front case, unscrew the outer portion of the strain
relief (that portion which does not make contact with the front case). Slide the spird portion of the
grain relief down the cable toward the probe. Next, unscrew the remaining portion of the strain
relief from the front case.

STEP 7 -- To separate the LCD from the main PC Board, squeeze the four plastic off-set spacers
and dide the LCD PC board away from the main board one corner a atime. Next, remove the
four amdl phillips screws from the back of the LCD and remove the LCD from its clear plagtic
frame.

STEP 8 -- To remove the keypad from the front case, use a smal phillips screwdriver to remove
the screws from the keypad's metal backplate; then lift the keypad away from the front case.

11



Assembly Drawing

Bubble Number [tem Number Description
1 055201 Front Cover Assembly W/Keypad
2 055203 Main Board Assembly W/055212 Display
3 055204 Case Hardware Kit
4 055202 Rear Cover Assembly
5 055219 Sponge
6 055205 Probe Assembly, 12 Foot
6 055206 Probe Assembly, 25 Foot
7 055210 Battery Hardware Kit

12



Board Assemblies

-9 @B”[ )

U2

RNL

UP7A

Si§

2 i A,

5

Fd

=]y ] N med

(PCB-A) Main Board

° g 0o o
® JEny
(o> T R
O Ao 0O
o
(4]
—
m
~
o
-]
O e~ 0
O o o O

(PCB-B)Display Board

13

a207

[ ys1-55-C
\l?’

¥ A\

(PCB-C)Keypad Board




]
Test Procedures

System Test

The Modd 55 and it's probe can be easily tested using the YSI 16423 Test Box. If a test box
ig't available, the following quick test can be used to verify the system’s operation.

1. If necessary, service the probe’ s electrodes. Follow the instructions on page 5.

2. Indal afresh membrane and KCl solution. Place the probe in its calibration chamber.

3. Turn the system on and alow it to stabilize for 30 minutes,

4. Cdlibrate the system as described in the Calibration section of this manud.

5. With the probe in the cdlibration chamber, check the displayed reading for sability. Erratic or
drifting readings indicate a possible problem. See the Troubleshooting section for help.

6. Place the probe in a zero oxygen environment. The display should decrease rapidly and reach O
2% in 7 minutes or less.
A zero oxygen environment can be obtain by taking a reading in pure nitrogen gas, in a sodium
aulfite solution, or in aBOD boattle filled with 350 mL of didtilled water in which 3 to 7 grams of
active dry yeast has been dissolved and allowed to consume the oxygen (about 5 minutes).

Probe Test

The probe thermistor can be tested by measuring its resstance in a temperature controlled bath
and comparing the reading to the chart below. With the probe disconnected from the instrument,
connect a precison ohm meter to the Red and Black probe wires. All readings are + 10 ohms.

Bath temperature  Resistance Bath temperature  Resistance
Degrees Celsius in Ohms Degrees Celsius in Ohms

5 5721.11 25 2253.30

10 4484.22 30 1815.32

15 3540.50 35 1471.56

20 2815.03 40 1200.00

Electrical leakage between the sensor eectrodes and/or the thermistors can cause system failures.
Before using the test below, remove the probe’s membrane and rinse the eectrodes with ditilled
water. Then, thoroughly dry the sensor end, ingde and outside, with compressed air or a soft towel
before testing.

Ohm Meter Lead #1 Ohm Meter Lead #2 Resistance Reading

Green (slver anode) White (gold cathode) 200 meg ohm or greater
Green (Slver anode) Red (thermistor) 200 meg ohm or greater
White (gold cathode) Red (thermistor) 200 meg ohm or greater
Green, White, Red Thermistor Tube 200 meg ohm or greater
Green, White, Red Stainless stedl probe body 200 meg ohm or greater

14
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PartsList
Circuit Symbol Description YS Orde #
PCB-A & PCB-B................ MAIN BOARD W/DISPLAY.......... 055203
PCB-A....coeeeeeeieeeens MAIN BOARD ASSEMBLY.......... 055211
T RES, 1M ,5%,1/4W
R2.eeeeee e RES, 68K ,5%,1/4W
R3,R13,R15.......ccoeveeee. RES, 100K ,5%,1/4W
[ RES,10M,5%,1/4W
R, RES, 15K ,5%,1/4W
[ G T RES, 180K ,1%,1/4W
R7 e, RES, 154K ,1%,1/4W
[ F RES, 787K ,1%,1/4W
RO RES, 232K ,1%,1/4W
RIO0..... e RES, 196K ,1%,1/4W
R11......ooeeeee, RES, 715K ,1%,1/4W
RI2...iee e, RES, 220K ,5%,1/4W
R14.......oooeeiiee, RES,4.02K ,1%,1/4W
R16,R17...cccoieeeiieerene RES,120,5%,1/4W
RI8....ooeeeeeeee, RES,180,5%,1/4W
RIO....ceieee e, RES,17.2K,1%,1/4W
R20.....ee RES, 750K ,1%,1/4W
2 T RES,261K,1%,1/4W
R22...i RES, 127K ,1%,1/4W
R23,R25,R27.......ccveeun.. RES,1K,1%,1/4W
R24......e RES,18.7K ,1%,1/4W
R26......oooceeeeieeece e RES,78.7K,1%,1/4W
R28,R30.......ccccceeervrrrene RES,34.8K,1%,1/4W
R29.....coiieei e RES,23.2K,1%,1/4W
e RES, 121K ,1%,1/4W
RN RES SIP,100K
I COIL,220uH,10%,1/2wW
C1,C12,C13,C14,C15.....CAPR,.1uF
C2,C3.e e CAPR,CER,20pF
O CAPRELE,22uF,16V
C5,C10....ccueiiieieieriririnennnns CAPR,ELE,100uF,16V,1050C
O CAPRFILM,.47uF,5%,50V
C8,C9,C19.....couvvvvvvvvreinns CAPR,FILM,.1uF,100V
@31 I CAPRELE,10uF,25v
ClE..oeeeeeeeeieiereeeeeieeaeaens CAPR,FILM,.33uF,50V
O3 A CAPRFILM,.47uF,100V
D1,D2,D3,D4,D5 ............. DIODE,1N4148A
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Circuit Symbol Description YSl Order #

XL e CRYSTAL,2.000MHz
@ ) TRSTR,A733P118C
(72 TRSTR,M945
UL e IC,EXCL,XLS93C46P
U2 IC,MOTR,MC68HC705C8S
[ U IC,NATL,LM358N
Ud oo IC,TOSH,TC4011B
US oo |C,S81250HG9485
UB ..o IC,HARR,DC8069J027
U7 e IC,HARR,7663SACPA
UB ..o IC,TLDN,TSC7660CPA
U9 i IC, TLDN,TSC500CPE
L0 ) O IC,NATL,CD4053BCN
Ul2..ieeeeeeeines IC,PMI,OP177GP
PCB-B.....coveiveeeeverieeeennes DISPLAY BOARD ASSEMBLY........ 055212
R32..ee e RES,357K,1%,1/4W
D6,D7,08,09,010,D11....LED,GREEN
[ 1 G IC,HD61603
LCDL ..o LCD DISPLAY (P/N 0701032) ......... 055214
....LCD HOLDER (P/N 1701150)
ZEBRA CONNECTOR .....cccovvven v 055215
PCB-C ..ot KEYPAD BOARD ASSEMBLY ....... 055213
KEYPAD (P/N 0801081).........c.c....... 055216
CASE COMPONENTS........ SPRING TERMINAL,BATTERY ...... 055217
FRONT COVER ASSEMBLY .......... 055201
REAR COVER ASSEMBLY ............. 055202
** CASE HARDWAREKIT.............. 055204
## BATTERY HARDWAREKIT ...... 055210
PROBE ASSEMBLIES........... WITH 12 FOOT CABLE................... 055205
WITH 25 FOOT CABLE.................. 055206
NOTE:
** Case hardware kit includes: ## Battery hardware kit includes:.
1 Case gasket,custom 1 Battery cover,molded
1 PCB screw,sdf-threaded, BT #4 1 Battery screw,stainless,custom
1 Case screw,metric,M3x1.5x42.5mm,custom 1 Battery cover gasket,custom

1 Case screw o-ring

18



Only partswith YSI order numbersareavailablefrom YSI.
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Warranty And Repair

The YS Modd 55 Handheld Dissolved Oxygen Meter is warranted for two years from date of
purchase, againg defects in materids and workmanship, exclusve of batteries. YSI Mode 55
dissolved oxygen probes and cables are warranted for one year from date of purchase, against
defects in materia and workmanship.

YS products should be serviced by YSI Authorized Service Centers. Service by non-
authorized technicians will void the manufacturer'swarranty.

If you are experiencing difficulty with any Y S product, during or after the warranty period, contact
the YSI dedler from whom you purchased the product, the YS European Service Center or the
YSl Technica Support Department. If a YSl product is returned for service during the warranty
period, please supply proof of purchase.

Y S| Incorporated Y Sl European Service Center
Repair Center Lynchford House

1725 Brannum Lane Lynchford Lane

Yéelow Springs, OH 45387 Farnborough, Hampshire

GU14 GLT, England
Phone 937 767-7241

800 765-4974 Phone 44 252514711
Fax 937 767-9353 Fax 44 252511855
YSI PART# 055223 DWG A55223 Rev. C
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1. General Description

The YSI Modd 55 Handheld Dissolved Oxygen System is arugged, micro-processor based, digita
meter with an attached Y Sl dissolved oxygen probe.

TheYSl Modd 55 is designed for field use and is available with cable lengths of 12, 25 or 50 feet. The
body of the probe has been manufactured with stainless stedl to add rugged durability and sinking
weight. The large Liquid Crystd Display (LCD) is easy to read and is equipped with a back-light for
usein dark or poorly lighted aress.

The Mode 55's micro-processor alows the system to be easily calibrated with the press of afew keys.
Additiondly, the micro-processor performs a sdf-diagnogtic routine each time the instrument is turned
on. The sdf-diagnogtic routine provides you with ussful information about the function of the instrument
circuitry and the qudity of the readings you obtain. For alist of these diagnostic features, see chapter 7
Troubleshooting.

The system simultaneoudly displays temperature in °C and dissolved oxygen in either mg/L (milligrams
per liter) or % air saturation. The system requires only a single calibration regardless of which dissolved
oxygen display you use. Y ou can switch back and forth from % air saturation to mg/L with a single push
of the M ODE key.

A cdibration chamber is built into the instrument. A small sponge in the chamber can be moigtened to
provide awater saturated air environment which isided for air calibration. This chamber isaso
designed for trangporting and storing the probe. When the probe is stored in the chamber, the moist
environment will prolong effective membrane performance and probe life.

The ingrument is powered by six AA-size dkdine batteries. A new st of akaline batteries will provide
approximately 100 hours of continuous operation. When batteries need to be replaced, the LCD wiill
display a" LO BAT" message.

The YS Mode 55 instrument case is splash resistant. Y ou can operate your Modd 55 in a steedy rain
without damage to the instrument.



2. Specifications

Probe Operating Environment

Medium: fresh, sea, or polluted water
Temperature: -5 to +45°C
Depth: 0to 12, 0to 25 or 0 to 50 feet (depending on cable length)

Meter Ambient Operating/Storage Temperature: -10 to +50°C
Material: ABS, Stainless Sted, Acrylic, and other materids.

Dimensions:
Height: 9.5 inches (24.13 am)
Thickness 2.2 inches (5.6cm)
Width: 3.5inchesmax. ( 8.89 cm)
Weight:1.7 pounds (0.77 kg)

Power: 9 VDC - 6 AA-9ze Alkdine Batteries (included)
Approximately 100 hours operation from each new st of batteries
Water Tightness: Meets or exceeds | P65 standards
Extensive testing of the YSI Model 55 suggests the following typical performance:

Temperature
Sensor Type.....ce.eee. Thermigtor
RaNgE....cooeeerieieenes -5t0 +45°C
Accuracy............u..... +0.2°C
Resolution.................. 0.1°C

Dissolved Oxygen % Saturation
Sensor Type.............. Membrane covered polarographic
Range....cccccovvveieennnne 0to 200 % air saturation
Accuracy........c.coeueene. + 2 % air saturation
Resolution.................. 0.1 % air saturation

Dissolved Oxygen mg/L

Sensor Type.....c.e.eee. Cdculated from % air saturation, temperature and sdinity.
Range......ccceveevennne 0to 20 mg/L

ACCUraCY ......ccevvenene. + 0.3 mg/L

Resolution.................. 0.01 mg/L



3. Preparing The Meter

3.1. Unpacking

When you unpack your new YS Mode 55 Handheld Dissolved Oxygen System for the first time,
check the packing list to make sure you have received everything you should have. If thereis anything
missing or damaged, cal the deder from whom you purchased the Modd 55. If you do not know which
of our authorized dealers sold the system to you, call Y SI Customer Service at 800-765-4974 or 937-
767-7241, and well be happy to help you.

3.2. Warranty Card

Before you do anything ese, please complete the Warranty Card and return it to Y'Sl. Thiswill record
your purchase of this quality instrument in our computer system. Once your purchase is recorded, you
will receive prompt, efficient service in the event
any part of your YSI Mode 55 should ever need
repair.

3.3. Batteries

There are afew things you must do to prepare
your YS| Model 55 for use. Firdt, locate the six
AA-sze dkaine batteries which were included.
Use a screwdriver or asmdl coin to remove the
thumbscrew on the bottom of the instrument.

This thumbscrew holds the battery-chamber o POLARITY LABEL
cover in place. The battery-chamber cover is
marked with thewords"OPEN" and "CLOSE." = BATTERY CHAMBER LID

NOTE: On some models, the battery cover
thumbscrew may be unscrewed by hand (a
screwdriver may not be required).

Thereisaamdl label indgde each of the two
battery-chamber deeves. These labelsilludtrate the correct way to ingtal the batteries into each deeve
of the battery-chamber.

NOTE: Itisvery important that the betteries be indtaled ONLY asilludrated. The instrument will not
function if the batteries are ingtdled incorrectly.




Turn the instrument on by pressing and releasing the ON/OFF button on the front of the instrument. The
ingrument will activate al segments of the display for afew seconds, which will be followed by a sdf
test procedure which will last for several more seconds. During this power on self test sequence, the
ingrument’ s microprocessor is verifying that the instrument is working. If the insrument were to detect a
problem, a continuous error message would be displayed. If the instrument does not operate, consult
chapter 7 Troubleshooting.

NOTE: Theinformation on the display will be meaningless since the probe has not yet been prepared.

You may aso want to take the instrument into a dark room and, with the instrument ON, hold down the
LIGHT key. Theinsrument back-light should illuminate the LCD so that the display can be easily reed.

3.4. Calibration/Storage Chamber

The Modd 55 has a convenient cdibration/storage
chamber built into the instrument’ s Sde. This chamber
provides an ided storage areafor the probe during
trangport and extended non-use. If you look into the
chamber, you should notice asmal round spongeiin
the bottom. Carefully put 3 to 6 drops of clean water
into the sponge. Turn the ingtrument over and dlow
any excess water to drain out of the chamber. The wet
sponge creates a 100% water saturated air
environment for the probe which isided for dissolved
oxygen cdibration.

3.5. Hand Strap

The hand dtrap is designed to alow comfortable operation of the Mode 55 with minimum effort. If the
hand strap is adjusted correctly, it is unlikely that the instrument will be easily dropped or bumped from
your hand.

To adjust the hand strap on the back of the meter, unsnap the leather cover and pull the two Velcro
strips apart. Place your hand between the meter and the strap and adjust the strap length so that your
hand is snugly held in place. Press the two Ve cro strips back together and snap the leather cover back
into place.

3.6. The Meter Case

The meter caseis seded at the factory and is not intended to be opened, except by authorized service
technicians. Do not attempt to separ ate the two halves of the meter case asthis may damage
the ingtrument, break the water-proof seal, and may void the manufacturer'swarranty.
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4. Preparing The Probe

4.1. Description

The YS Mode 55 dissolved oxygen probe is anon-
detachable, polarographic sensor designed specificaly
for the YSI Mode 55 Handheld Dissolved Oxygen
System. Probe cables are available in lengths of 12,
25 or 50 fest.

STRAIN RELIEF

4.2. Choosing The Right
Membrane

The YS Modd 5775 Standard MembraneKit is
supplied with the YSI Model 55. Thiskit contains
thirty 1 mil (.001") membranes and a bottle of KCI
solution. Y'SI recommends the 5775 membranes for
most gpplications.

STAINLESS STEEL
PRCBE BADY

PROBE GUARD

For specid conditions, a 0.5 mil (.0005") membrane

isavailable. Order YS Modd 5776 High Sengtivity Membrane Kit. This haf-thickness membrane
improves measurement time at low temperatures and hel ps suppress background current at very low
dissolved oxygen levels. When datais routingly collected at sample temperatures below 15°C and at
dissolved oxygen levels below 20% air saturetion, the low sgna current resulting from the use of the
standard membranes tends to magnify the probe'sinherent constant background signd. Using the high
sengitivity membranesin this situation will decrease the percentage of error due to the probe's
background current.

For long-term monitoring Situations ONLY,, a haf-sengtivity, double-thickness, 2 mil (.002") membrane
isavailable. For these applications, order the YSI Mode 5685 Membrane Kit, which includes
membranes and dectrolyte.

4.3. Probe Preparation

The YSI Modd 55 probe is shipped dry. Before using the M odel 55, the protective membrane on
the probe tip must be removed, the probe must befilled with KCI solution and a new
membrane must beinstalled. Follow the ingtructions below to ingtdl the KCl solution and membrane.

To prepare for ingtalation of a new membrane on your Y S Modd 55 dissolved oxygen probe:
1. Unscrew the probe sensor guard.
2. Remove the old O-ring and membrane.
3. Thoroughly rinse the sensor tip and KCl reservoir with digtilled water.
4. Prepare the dectrolyte according to the directions on the KCl solution bottle.

5



4.4. Membrane Installation

A.

Secure a membrane between your thumb and the
probe body. Add electrolyte to the probe until a
large meniscus completely covers the gold cathode.

NOTE: Handle the membrane materid with care,
touching it a the ends only.

With the thumb and forefinger of your other hand,
grasp the free end of the membrane,

With a continuous mation, stretch the membrane up,
over, and down the other side of the sensor.
Stretching forms the membrane to the contour of the
sensor tip.

Secure the end of the membrane under your
forefinger while continuing to hold the probe.

Roll the O-ring over the end of the probe, being
careful not to touch the membrane surface. There
should be no wrinkles in the membrane or trapped
ar bubbles under the membrane. Some wrinkles
may be removed by lightly tugging on the edges of
the membrane beyond the O-ring.

Trim off excess membrane with scissors or asharp
knife. Check that the stainless sted temperature
Sensor is not covered by excess membrane.

Shake off excess KCl. Rinse the stainless stedl
thoroughly with ditilled water to prevent corroson.
Reingtd| the sensor guard. The sensor should be
kept in a humid environment (such asthe calibration
chamber) between measurements and when not in
use.




4.5. Probe Operation and Precautions

1

Membrane life depends on usage. Membranes will last along time if ingtaled properly and trested
with care. Erratic readings are aresult of loose, wrinkled, damaged, or fouled membranes, or from
large (more than 1/8" diameter) bubbles in the eectrolyte reservoir. If erratic readings or evidence
of membrane damage occurs, you should replace the membrane and the KCl solution. The average
replacement interval is two to four weeks.

If the membrane is coated with oxygen consuming (e.g. bacteria) or oxygen evolving organisms
(e.g. dgae), erroneous readings may Occur.

Chlorine, sulfur dioxide, nitric oxide, and nitrous oxide can affect readings by behaving like oxygen
at the probe. If you suspect erroneous readings, it may be necessary to determine if these gases are
the cause.

Avoid any environment which contains substances that may attack the probe materids. Some of
these substances are concentrated acids, caugtics, and strong solvents. The probe materias that
come in contact with the sample include FEP Teflon, acrylic plastic, EPR rubber, dainless sted,
epoxy, polyetherimide and the polyurethane cable covering.

For correct probe operation, the gold cathode must ways be bright. If it is tarnished (which can
result from contact with certain gases), or plated with silver (which can result from extended use
with aloose or wrinkled membrane), the gold surface must be restored. To restore the cathode,
you may either return the instrument to the factory or clean it using the YSI Mode 5680 Probe
Reconditioning Kit. Never use chemicals or aorasives not supplied with this kit.

It isaso possible for the silver anode to become contaminated, which will prevent successful
cdibration. To clean the anode, remove the O-ring and membrane and soak the probe overnight in
3% ammonium hydroxide. Next, rinse the sensor tip and KCl reservoir with deionized water, add
new KCI solution, and ingtdl a new membrane and O-ring. Turn the instrument on and alow the
system to stabilize for at least 30 minutes. If, after severd hours, you are till unable to cdlibrate,
return the YSI Model 55 system to an authorized service center for service.

If the sensor O-ring isworn or loose, replace it with the appropriate O-ring provided inthe Y S|
Model 5945 O-ring Pack.

To keep the dectrolyte from drying out, store the probe in the cdibration/storage chamber with the
wet sponge.



5. Calibration

Dissolved oxygen cdibration must be done in an environment with a known oxygen content. Since the
amount of oxygen in the aimosphere is known, it makes an excdlent environment for cdibration (at
100% relative humidity). The calibration/storage chamber contains amoist sponge to create a 100%
water saturated air environmen.

5.1. Before You Calibrate

Beforeyou calibrate the YSI Model 55, complete the procedures discussed in the Preparing
the Meter and Preparing the Probe chapter s of thismanual.

To accurately cdibratethe YS Modd 55, you will need to know the following information:
The gpproximeate dtitude of the region in which you are located.

The gpproximate sdinity of the water you will be analyzing. Fresh water has a sdinity of
approximately zero. Seawater has a salinity of approximately 35 parts per thousand (ppt). If
you are not certain what the sdinity of the sample water is, usea’Y Sl Modd 30 Sdinity-
Conductivity-Temperature meter to

determineit.

5.2. The Calibration Process

1. Ensurethat the sponge indde the
ingrument's cdibration chamber is wet.
Insert the probe into the calibration
chamber.

2. Turnthe ingrument on by pressng the
ON/OFF button on the front of the
indrument. Wait for the dissolved oxygen
and temperature readings to sabilize (usudly
15 minutes is required after turning the
ingrument on).

3. Toenter the cdibration menu, use two
fingersto press and release both the UP
ARROW and DOWN ARROW keys at
the sametime.

4. TheLCD will prompt you to enter the local
dtitude in hundreds of feet. Use the arrow keysto increase or decrease the dtitude.

EXAMPLE: Entering the number 12 here indicates 1200 fet.

i
I CALIBRATION CHAMBER
I
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5. When the proper dtitude appears on the LCD, pressthe ENTER key. The Modd 55 should now
disolay CAL inthe lower l€ft of the display, the cdibration vaue should be displayed in the lower
right of the display and the current DO reading (before cdibration) should be on the main display.

6. Make surethat the DO reading (large display) is stable, then pressthe ENTER button. The LCD
will prompt you to enter the approximate salinity of the water you are about to analyze. Y ou can
enter any number from 0 to 40 parts per thousand (PPT) of sdinity. Use the arrow keysto
increase or decrease the sdlinity setting. When the correct sdinity appears on the LCD (zero for
fresh water), pressthe ENTER key. The insrument will return to norma operation.

Once the cdlibration processis complete, the only keys which will remain operationa arethe M ODE
key, the LIGHT key and the ON/OFF key. Y ou can move back and forth from reading dissolved
oxygen in the mg/L mode or the % ar saturation mode by pressng the M ODE key. If you are working
in adark areaand have difficulty reading the LCD, pressand hold the LIGHT key to activate the
back-light of the YSI Modd 55. The ON/OFF key turns the instrument on or off.

For best results:
Each time the Modd 55 is turned off, re-calibrate before taking measurements.
Cdibrate a atemperature within £10°C of the sample temperature.



6. Principles Of Operation

The sensor congists of an acrylic body with acircular gold cathode embedded in the end. Insde the
gold ring thereisa small chamber containing a porous silver anode. In operation, this chamber isfilled
with asolution of KCl dectrolyte containing asmal amount of surfactant to improve wetting action.

A thin permeable membrane, stretched over the sensor, isolates the € ectrodes from the environment,
while dlowing gases to enter. When a polarizing voltage is applied to the sensor eectrodes, oxygen
which has passed through the membrane reacts at the cathode causing a current to flow.

The membrane passes oxygen at arate proportiona to the pressure difference acrossit. Since oxygen is
rapidly consumed at the cathode, it can be assumed that the oxygen pressure ingde the membraneis
zero. Hence, the force causing the oxygen to diffuse through the membrane is proportiond to the partia
pressure of oxygen outside the membrane. As the oxygen partia pressure varies, so does the oxygen
diffusion through the membrane. This causes the probe current to change proportionaly.

It isimportant to recognize that oxygen dissolved in the sample is consumed during thetest. It is
therefore essentia that the sample be continuoudy stirred at the sensor tip. If stagnation occurs, your
reedings will be artificidly low. Stirring may be accomplished by mechanicaly moving the sample around
the probe tip, or by rapidly moving the probe through the sample. The rate of stirring should be at least
1 foot per second.

6.1. Discussion Of Measurement Errors

There are three basic types of dissolved oxygen errors. Type 1 errors are related to limitations of
ingrument design and tolerances of instrument components. These are primarily the meter linearity and
the resistor tolerances. Type 2 errors are due to basic probe accuracy tolerances, mainly background
signd, probe linearity, and variations in membrane temperature coefficient. Type 3 errors are related to
the operator's ahility to determine the conditions at the time of cdibration. If cdibration is performed
againg more accurately known conditions, type 3 errors are appropriately reduced.

TypelErrors
A. Meter linearity error: 1% of full scale reading, or +0.15 mg/L
B. Component and circuitry error: £0.05 mg/L
Type2 Errors
A. DO errors caused by temperature compensation for measurements at £10°C from calibration
temperature: +1% (0.08 mg/L a 25°C)

DO errors caused by temperature measurement errors: A maximum +0.2°C temperature error is equal
to +0.5% (0.04mg/L at 25°C).
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Type3 Errors
A. Altitude:

Operator Error: A 1000 foot error in atitude (when calibrating) is equd to an error of
goproximately 3.6% at the 10 mg/L levd.

Instrument Error: - The maximum DO error caused by cdibrating to dtitude in increments of
100 feet: £0.18% (< 0.015 mg/L at 25°C)

B. Humidity:

Errors occur if cdibration is performed at less than 100% humidity. The worst possible case
would be cdibration a 0% humidity. The error varies with the calibration temperature as

follows
Temperature Calibration Error at 0% humidity
0°C 0.09 mg/L
10°C 0.14 mg/L
20°C 0.21 mg/L
30°C 0.33 mg/L
40°C 0.50 mg/L

Approximating The Error

It isunlikely thet the actud error in any measurement will be the maximum possible error. A better error
approximation is obtained using aroot mean squared (r.m.s.) calculation:

r.m.s. error = £[1& + 1b? + 2 + 2b® + 3& + 3b%“mglL

NOTE: Thissample calculation isfor a near extreme set of conditions.

11



7. Troubleshooting

NOTE: An error displayed briefly during thefirst few seconds after turning theinstrument on
does NOT indicate a problem.

SYMPTOM POSSIBLE CAUSE ACTION
1. Instrument will not turn on A. Low battery voltage A. Replace batteries (Page 3)
B. Batteriesinstalled incorrectly B. Check battery polarity. (Page 3)
C. Meter requires service C. Return system for service (Page 15)
2. Instrument will not calibrate A. Membraneisfouled or damaged A. Replace membrane and KCI (Page 6)
B. Probe anode is fouled or dark B. Clean anode (Page 7)
C. Probe cathode is tarnished C. Clean cathode (Page 7)
D. System requires service D. Return system for service (Page 15)
3. Instrument "locks up" A. Instrument has received a shock A. Remove battery lid, wait 15 seconds

B. Batteries are low or damaged
C. System requires service

for reset, replacelid. (Page 3)

. Replace batteries (Page 3)

Return system for service (Page 15)

4. Instrument readings are inaccurate

A. Cd dtitudeisincorrect
B. Salinity setting isincorrect

C. Probe not in 100% water saturated
air during Cal procedure

D. Membrane fouled or damaged

0w >lo0w

. Recalibrate wi/correct value (Page 8)
. Recalibrate w/correct value (Page 8)
. Moisten sponge and placein Cal

chamber w/ probe and Recal (Page 4,
8)

E. Probe anode is fouled or dark D. Replace membrane (Page 6)
F. Probe cathode is tarnished E. Clean anode (Page 7)
G. System requires service F. Clean cathode (Pege 7)
G. Return system for service (Page 15)
5. LCD displays"LO BAT" A. Batteries are low or damaged A. Replace batteries (Page 3)
or
Main display flashes “OFF"
6. Main display reads “undr” A. Praobe current too low to calibrate A. Replace membrane and KCI (Page 6)
B. System requires service B. Clean anode (Page 7)
C. Clean cathode (Page 7)
D. Return system for service (Page 15)
7. Main display reads “OVEr” A. Sample O, concentration is more A. Recdlibrate using correct altitude and

than 20 mg/L
B. Probe current too high to calibrate
C. System requires service

12
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salinity compensation (Page 8).
Replace membrane and KCl (Page 6)

. Clean cathode (Page 7)
. Clean anode (Page 7)
. Return system for service (Page 15)




SYMPTOM

POSSIBLE CAUSE

ACTION

8. Main display reads "Er 0" A. Cdlibration current out of range A. Replace membrane and KCI (Page 6)
B. Instrument’s self-test detects B. Clean anode (Page 7)
improper probe voltage during C. Clean cathode (Page 7)
calibration D. Return system for service (Page 15)
9. Main display reads "Er 1" A. Instrument's self-test detects a A. Remove battery lid, wait 15 seconds

variancein RAM

for reset, replace lid. (Page 3)

or
Main display reads“Err” B. System requires service B. Return system for service (Page 15)
(Secondary display reads “ra’)

10. Main display reads "Er 2" A. Instrument's self-test detects a A. Remove battery lid, wait 15 seconds

or

variance in ROM checksum

for reset, replace lid. (Page 3)

Main display reads “Err” B. System requires service B. Return system for service (Page 15)
(Secondary display reads“ro”)
11. Main display reads"Er 3" A. Instrument's self-test detects a A. Remove battery lid, wait 15 seconds

or

system malfunction or component
failure

for reset, replacelid. (Page 3)

Main display reads "FAIL" B. Return system for service (Page 15)
(secondary display reads “ eep”) B. System requires service
12. Main display reads "Er 4" A. Sample O, concentration is more A. Recdlibrate using correct atitude and

than 20 mg/L

salinity compensation (Page 8).

B. System requires service B. Replace membrane and KCl (Page 6)
C. Clean anode (Page 7)
D. Clean cathode (Page 7)
E. Return system for service (Page 15)
13. Main display reads"Er 5" A. Displayed O, concentration is A. Recalibrate using correct altitude and

below -0.5 mg/L.
B. System requires service

o8]

salinity compensation (Page 8).

. Return system for service (Page 15)

14. Main display reads"Er 6"

A. Sample O, concentration is over
range (% mode)

A. Recdlibrate using correct atitude and

salinity compensation (Page 8).

B. System requires service B. Replace membrane and KCl (Page 6)
C. Clean anode (Page 7)
D. Clean cathode (Page 7)
E. Return system for service (Page 15)
15. Main display reads "Er 7" A. Displayed O, concentration is A. Recdlibrate using correct atitude and

below -3.0%
B. System requires service

oy}

salinity compensation (Page 8).

. Return system for service (Page 15)

16. Secondary display reads "Er 8"
or
Main Display reads“ OVEr"
(Secondary display reads “ovr”)

A. Sample temperature is more than
+45.9°C

B. System requires service

13

A. Reduce the sample temperature

. Return system for service (Page 15)




SYMPTOM POSSIBLE CAUSE ACTION
17. Secondary display reads"Er 9" A. Sample temperature isless than A. Increase sample temperature.
or -5°C B. Return system for service (Page 15)
Main Display reads“ OVEr” B. System requires service
(Secondary display reads* udr”)
18. Main display reads "Er A" A. Short in probe/cable assembly A. Replace probe/cable assembly
B. System requires service B. Return system for service (Page 15)

14




8. Warranty And Repair

Y Sl Model 55 Dissolved Oxygen and Temperature Meters are warranted for two years from date of
purchase by the end user against defects in materials and workmanship. Y SI Model 55 probes and cables
are warranted for one year from date of purchase by the end user against defects in material and
workmanship. Within the warranty period, Y Sl will repair or replace, at its sole discretion, free of charge,
any product that Y S| determines to be covered by this warranty.

To exercise this warranty, write or cal your local Y Sl representative, or contact Y SI Customer Service in
Yellow Springs, Ohio. Send the product and proof of purchase, transportation prepaid, to the Authorized
Service Center selected by Y SI. Repair or replacement will be made and the product returned,
transportation prepaid. Repaired or replaced products are warranted for the balance of the original
warranty period, or at least 90 days from date of repair or replacement.

Limitation of Warranty

This Warranty does not apply to any Y Sl product damage or failure caused by (i) failure to install, operate
or use the product in accordance with Y SI’s written instructions, (ii) abuse or misuse of the product, (iii)
failure to maintain the product in accordance with Y SI’ s written instructions or standard industry
procedure, (iv) any improper repairs to the product, (v) use by you of defective or improper components or
parts in servicing or repairing the product, or (vi) modification of the product in any way not expresdy
authorized by YSI.

THISWARRANTY ISIN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING ANY
WARRANTY OF MERCHANTABILITY OR FITNESSFOR A PARTICULAR PURPOSE. YS'SLIABILITY UNDER
THISWARRANTY ISLIMITED TO REPAIR OR REPLACEMENT OF THE PRODUCT, AND THISSHALL BE YOUR
SOLE AND EXCLUSVE REMEDY FOR ANY DEFECTIVE PRODUCT COVERED BY THISWARRANTY. IN NO
EVENT SHALL YS BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES
RESULTING FROM ANY DEFECTIVE PRODUCT COVERED BY THISWARRANTY.

Y Sl Factory Service Centers

United States
Y'SI Incorporated - Repair Center - 1725 Brannum Lane - Yellow Springs, OH - 45387 - Phone: 937 767-7241 - Fax: 937 767-9353
Endeco/YSI Inc. - 13 Atlantis Drive - Marion, MA - 02738 - Phone: 508 748-0366 - Fax: 508 748-2543

Europe
YS| LTD - Lynchford House - Lynchford Lane - Farnborough, Hampshire - GU14 GLT - Phone: 441 252 514711 - Fax: 441 252 511855

Y Sl Authorized Service Centers

California
EviroServices & Repair - 1110 Burnett Avenue, Suite D - Concord, CA - 94520 - Phone: 510 609-1088 - Fax: 510 674-8655
Fisher Scientific ISD - 2822 Walnut Avenue, Suite E - Tustin, CA - 92681 - Phone: 800 395-5442

Florida

Aquatic Eco Systems, Inc. - 1767 Benbow Court - Apopka, FL - 32703 - Phone: 407 886-3939 - Fax: 407 886-6787
Georgia

Fisher Scientific ISD - 2775 Horizon Ridge Court - Suwanee, GA - 30174 - Phone: 800 395-5442
Illinois

Fisher - 1600 West Gleenlake Avenue - Itasca, Il - 60143 - Phone: 800 395-5442
Maine

Q. C. Services - P.O. Box 68 - Harrison, ME - 04040 - Phone: 207 583-2980
Mississippi

Agquacenter - 166 Seven Oaks Road - Leland, MS - 38756 - Phone: 601 378-2861 - Fax: 601 378-2862
New Jer sey

Fisher Scientific ISD - 52 Fadem Road - Springfield, NJ - 07081 - Phone: 800 395-5442
Oregon

Q. C. Services - P.O. Box 14831 - Portland, OR - 97293 - Phone: 503 236-2712

Pennsylvania
Fisher Scientific ISD - 585 AlpaDrive - Blawnox, PA - 15238 - Phone: 800 395-5442
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8.1. Cleaning Instructions

NOTE: Beforethey can be serviced, equipment exposed to biological, radioactive, or toxic
materials must be cleaned and disinfected. Biologica contamination is presumed for any instrument,
probe, or other device that has been used with body fluids or tissues, or with waste water. Radioactive
contamination is presumed for any ingrument, probe or other device that has been used near any
radioactive source.

If an instrument, probe, or other part is returned or presented for service without a Cleaning Certificate,
and if in our opinion it represents a potentia biological or radioactive hazard, our service personnel
reserve the right to withhold service until gppropriate cleaning, decontamination, and certification has
been completed. We will contact the sender for instructions as to the disposition of the equipment.
Disposition costs will be the responsibility of the sender.

When sarvice isrequired, either at the user's facility or a Y'S, the following steps must be taken to
insure the safety of our service personndl.

1. Inamanner gppropriate to each device, decontaminate all exposed surfaces, including any
containers. 70% isopropyl dcohol or asolution of 1/4 cup bleach to 1 gallon tap water are suitable
for mogt disnfecting. Instruments used with waste water may be disinfected with .5% Lysol if thisis
more convenient to the user.

2. Theuser shdl take norma precautions to prevent radioactive contamination and must use
appropriate decontamination procedures should exposure occur.

3. If exposure has occurred, the customer must certify that decontamination has been accomplished
and that no radioactivity is detectable by survey equipment.

4. Any product being returned to the Y SI Repair Center, should be packed securely to prevent
damage.

5. Cleaning must be completed and certified on any product before returning it to Y SI.
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8.2. Packing Instructions

1. Clean and decontaminate items to insure the safety of the handler.

2. Complete and include the Cleaning Certificate.

3. Pacethe product in aplastic bag to keep out dirt and packing materid.
4

. Usealarge carton, preferably the origind, and surround the product completely with packing
materid.

5. Insurefor the replacement vaue of the product.

Cleaning Certificate

Organization
Department
Address

City State Zip

Country Phone

Model No. of Device Lot Number

Contaminant (if known)

Cleaning Agent(s) used

Radioactive Decontamination Certified?
(Answer only if there has been radioactive exposure)
Yes No

Cleaning Certified By

Name Date
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9. Required Notice

The Federd Communications Commission defines this product as a computing device and requires the
following notice:

This equipment generates and uses radio frequency energy and if not installed and used properly, may
cause interference to radio and television reception. Thereis no guarantee that interference will not
occur in aparticular ingtdlation. If this equipment does cause interference to radio or televison
reception, which can be determined by turning the equipment off and on, the user is encouraged to try to
correct the interference by one or more of the following measures:

re-orient the receiving antenna

rel ocate the computer with respect to the receiver

move the computer away from the receiver

plug the computer into a different outlet so that the computer and receiver are on
different branch circuits.

If necessary, the user should consult the dedler or an experienced radio/televison technician for
additiona suggestions. The user may find the following booklet, prepared by the Federd
Communications Commission, helpful: "How to Identify and Resolve Radio-TV Interference Problems.”
This booklet is available from the U.S. Government Printing Office, Washington, DC 20402, Stock No.
0004-000-00345-4.
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10. Accessories And Replacement Parts

The following parts and accessories are available from Y Sl or any Franchise Dedler authorized by YS.

YS Order Number Description
5775 Standard Membrane and KClI kit (1 mil)
5776 High Sengtivity Membrane and KClI kit (.5 mil)
5685 Half Senstivity Membrane Kit (2 mil)
5680 Probe Reconditioning Kit (sanding tool and disksfor cathode cleaning)
5945 O-ring Kit
5520 Carrying Case
055205 Replacement Probe and Cable Assembly (12 feet)
055206 Replacement Probe and Cable Assembly (25 fet)
055229 Replacement Probe and Cable Assembly (50 feet)
055201 Replacement Front Case Cover
055242 Replacement Rear Case Cover
055244 Replacement Battery Cover Kit
055204 Replacement Case Gasket and Screw
055219 Storage Chamber Sponge
115603 Main Board Assembly
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11. Appendix A - Solubility Table

Solubility of Oxygen in mg/L in Water Exposed to Water-Saturated Air at
760 mm Hg Pressure.

Salinity = Measur e of quantity of dissolved saltsin water.
Chlorinity = Measure of chloride content, by mass, of water.
S(%q0) = 1.80655 x Chlorinity (%)

Temp Chlorinity: 0 50 ppt 100 ppt 150 ppt 200 ppt 250 ppt
°C Salinity: 0 90 ppt 181 ppt 271 ppt 36.1 ppt 452 ppt
0.0 14.62 13.73 12.89 12.10 11.36 10.66
10 14.22 13.36 1255 11.78 11.07 10.39
20 13.83 13.00 12.22 1148 10.79 10.14
30 1346 12.66 1191 11.20 10.53 9.90
40 1311 1234 1161 10.92 10.27 9.66
50 12.77 12.02 11.32 10.66 10.03 944
6.0 1245 11.73 11.05 10.40 9.80 9.23
70 12.14 11.44 10.78 10.16 9.58 9.02
80 11.84 1117 1053 9.93 9.36 8.83
9.0 11.56 1091 10.29 9.71 9.16 8.64
10.0 11.29 10.66 10.06 9.49 8.96 845
110 11.03 1042 984 9.29 8.77 8.28
120 10.78 10.18 9.62 9.09 859 811
130 104 9.96 942 8.90 841 7.95
140 10.31 9.75 922 8.72 824 7.79
150 10.08 954 9.03 854 8.08 764
16.0 9.87 934 884 8.37 792 750
17.0 9.67 9.15 8.67 821 777 7.36
18.0 947 897 850 8.05 7.62 122
190 9.28 8.79 833 7.90 748 7.09
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Temp Chlorinity: 0 50 ppt 100 ppt 150 ppt 200 ppt 250 ppt
°C Salinity: 0 90 ppt 181 ppt 271 ppt 36.1 ppt 452 ppt
20.0 9.09 8.62 8.17 7.75 7.35 6.96
210 892 8.46 8.02 7.61 721 6.84
220 8.74 8.30 787 147 7.09 6.72
230 858 814 1.73 1.34 6.96 6.61
24.0 842 7.99 759 721 6.84 6.50
250 826 7.85 746 7.08 6.72 6.39
26.0 811 7.71 733 6.96 6.62 6.28
270 797 7.58 7.20 6.85 6.51 6.18
280 7.83 744 7.08 6.73 6.40 6.09
290 7.69 7.32 6.96 6.62 6.30 599
30.0 7.56 7.19 6.85 6.51 6.20 590
310 743 7.07 6.73 6.41 6.10 581
320 731 6.96 6.62 6.31 6.01 572
33.0 718 6.84 6.52 6.21 591 5.63
340 7.07 6.73 6.42 6.11 582 555
35.0 6.95 6.62 6.31 6.02 573 546
36.0 6.34 352 6.22 593 5.65 538
370 6.73 6.42 6.12 584 556 531
38.0 6.62 6.32 6.03 5.75 548 523
390 6.52 6.22 598 5.66 540 515
400 641 6.12 584 558 532 5.08
410 6.31 6.03 5.75 5.49 524 501
420 6.21 593 567 541 517 493
430 6.12 584 558 533 5.09 4.86
440 6.02 575 5.50 525 5.02 479
450 593 5.67 541 517 494 472

* Thistableis provided for your information only. It isNOT required when cdibrating the Modd 55 in
accordance with the ingtructions outlined in the chapter entitled Calibration.
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12. Appendix B - Conversion Chart

To Convert From To Equation
Feet Meters Multiply by 0.3048
Meters Feet Multiply by 3.2808399
Degrees Cedsus Degrees Fahrenheit (°C” 9/5) + 32
Degrees Fahrenheit Degrees Cesus (°F-32)" 5/9
Milligrams per liter (mg/L) Parts per million (ppm) Multiply by 1
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Attachment 3

Calibration and Maintenance Logs



Instrument Manufacturer

Instrument Model

pH METER CALIBRATION AND MAINTENANCE LOG

Identification Number

Water pH Standard Battery
Date/Time Initials Temperature | Used/Expiration Check Comments
1/24/2006 Page 1 of 1

C:\Documents and Settings\jjb1\My Documents\GE\Hudson\RA\RAMP QAPP\Jan 20, 2006 Draft\Complete

Draft\SOPs\App61_Attla-20426_00161022_RAM QAPP.doc




DISSOLVED OXYGEN METER CALIBRATION AND MAINTENANCE LOG

Instrument Manufacturer

Instrument Model

Identification Number

Membrane
Water Actual Measured Battery Checked/
Date/Time Initials | Temperature D.O. D.O. Check Replaced Comments

1/24/2006 Page 1 of 1
C:\Documents and Settings\jjb1\My Documents\GE\Hudson\RA\RAMP QAPP\Jan 20, 2006 Draft\Complete Draft\SOPs\App61_Att1b-20426_00161022_RAM
QAPP.doc



APPENDIX 15

SOP FOR 24-HR. RUNTIME COMPOSITE
SAMPLING (INCLUDES DISCHARGE
COMPOSITE SAMPLING FROM
PROCESSING FACILITY FOR TWICE
WEEKLY POLYCHLORINATED BIPHENYL
SAMPLES)




SOP: 24-Hour Runtime
Composite Sampling

ARCADIS

Standard Operating Procedure: 24-Hour Runtime Composite Sampling

l. Scope and Application

This Standard Operating Procedure (SOP) applies to the collection of processing facility
discharge composite samples, using an ISCO sampler, for polychlorinated biphenyl
(PCB) analysis during Phase 1 of the Hudson River remedial action. A 24-hour runtime
composite sample of the discharge from the dredged sediment dewatering facilities will be
collected weekly to assess PCB concentrations.

Il. Personnel Qualifications

Field personnel, trained in the use of an ISCO sampler, will collect the composite
samples. All field personnel are required to take a 40-hour Occupational Safety and
Health Administration (OSHA) Hazardous Waste Operations training course and annual
refresher courses, and participate in a medical monitoring program prior to engaging in
any field collection activities as required in 29 CFR 1910.120. Additionally, field
personnel will be under the direct supervision of qualified professionals who are
experienced in performing the tasks required for sample collection.

lll.  Equipment List

Equipment needed to collect processing facility discharge composite samples for PCB
analysis includes:

e ISCO sampler (ISCO 3710VR Refrigerated Sampler or equivalent)

e At least four 2.5-gallon glass, pre-cleaned sample collection vessels (designed for
specific ISCO sampler)

e AC power source for ISCO sampler
e Disposable gloves

e Sample containers (two 1-liter amber glass bottles with Teflon®-lined lids from
laboratory)

e Plastic (polyethylene) resealable food storage bags
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SOP: 24-Hour Runtime
Composite Sampling

ARCADIS

e Plastic (polyethylene) trash bags

¢ Dedicated Teflon® suction line

e Dedicated, clean cooler with ice

e Box or container for transport of used sample collection vessel

e Field notebook

e Chain of custody forms

e Labels for sample containers

e Permanent marker

IV. Cautions

Sample containers should be packed on ice and stored in a cool, shaded place to
maintain a sample temperature of approximately 4°C, if possible. Ice must be double-
bagged to prevent leaks. Sample containers should be stored inside sealable plastic
bags to prevent interference from external sources should a container break during
transit.

V. Health and Safety Considerations

Health and safety issues are addressed in the site Health and Safety Plan (HASP;
Parsons 2008).

VI. Procedures
The ISCO sampler will be operated according to the procedures contained in the
operating manual (Attachment 1). The procedure for collecting the composite samples is

summarized below:

1. Complete project and sample location information on the Processing Facility
Discharge Reporting Form (Figure 2-19).

2. Puton a new pair of disposable gloves.
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SOP: 24-Hour Runtime
Composite Sampling

ARCADIS

3.  Plug the ISCO sampler in, connect the dedicated Teflon® suction line to the pump
tubing and the sample tap, open the sample tap and turn the sampler on.

4.  Verify that the refrigerator is set to 4°C.

5.  Make sure the ISCO sampler is programmed to collect a 24-hour runtime composite
sample with a sample collection frequency of one discrete volume of sample per
hour.

6. Return to the sample station 24 hours later.

7.  Puton a new pair of disposable gloves.

8.  Turn off the sampler.

9. Remove the sample collection vessel from the ISCO sampler.

10. Transfer the composite sample to the appropriate sample containers (i.e., two 1-liter
amber glass bottles with Teflon®-lined lids).

11. Affix a label to each sample container and record the following information (in
accordance with Appendix 23) on the label: date and time of sample retrieval,
sample identification, and analysis method. Note: the sample identification is

“Processing Facility Discharge.” The analysis method is “EPA Method 608.”

12. Seal the sample containers in resealable plastic bags; label the bags with date,
time, and sample identification; and place the bags in the cooler with ice.

13. Complete the chain of custody form in accordance with Section 10.1 of the main
text.

14. Place the used sample collection vessel in a separate container for delivery to the
laboratory for cleaning.

15. Put on a new pair of disposable gloves.

16. Place a clean sample collection vessel (pre-cleaned by the laboratory) in the ISCO
sampler.
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17. Unplug the ISCO sampler from the power source.
VII. Calibration and Maintenance

Calibration of the ISCO 3710VR Refrigerated Sampler is necessary to provide sample
volume accuracy and should occur prior to each use. Calibration will be noted in the field
notebook. The specific steps to calibrate the ISCO sampler are presented in the
installation and operation guide (Attachment 1).

Maintenance of the ISCO sampler includes both routine and preventative maintenance.
General maintenance procedures are provided herein and are detailed in the installation

and operation guide (Attachment 1).

Routine maintenance procedures include:

Clean the interior and exterior of the refrigerator, the controller, bottles, strainer, and
tubing.

e Clean the condenser coil and surrounding areas annually.

e Follow the cleaning protocols for priority pollutants and critical sampling. This
procedure is detailed below.

e Replace the pump tube when the display shows a warning at 500,000 pump counts
or when inspection reveals any cracks or defects.

o Replace the dedicated Teflon® suction line on an annual basis.

Preventative maintenance includes:

e Replace the internal desiccant when the internal case humidity exceeds 30%. The
internal case humidity is shown on the indicator visible through the front panel label

(the indicator turns pink or white when the humidity level exceeds the printed value).

If experiencing problems with the sampler, contact Teledyne ISCO’s Repair Service
Department at (402) 464-0231.
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VIIl. Decontamination of Equipment

The equipment cleaning procedures described herein include pre-field, in-field, and post-
field cleaning of sampling equipment, which will be conducted at an established
equipment decontamination area (EDA) onsite (as appropriate). Cleaning procedures for
sampling equipment will be monitored by collecting field blank samples as specified in the
applicable work plan.

The following materials, as required, will be available during field cleaning procedures:

Health and safety equipment, as required in the site Health and Safety Plan (HASP;
Parsons 2008), including personal protective equipment (PPE)

Distilled/deionized water
Nonphosphate detergent
Tap water

Appropriate cleaning solvent (e.g., hydrochloric acid [HCI], nitric acid [HNOg3], hexane,
acetone, isopropanol, methanol)

Rinsate collection plastic containers
Plastic overpack drum

Brushes

Plastic sheeting

Aluminum foil

Large heavy-duty garbage bags
Spray bottles

Resealable-type bags

Handiwipes
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e Field notebook

Ensure to rinse equipment thoroughly and allow the equipment to dry before reuse or
storage to prevent introducing solvent into sample medium.

Review the material safety data sheets (MSDSs) for the solvents to be used in the
decontamination. Avoid use of spray bottles to apply solvent on equipment to minimize
potential for introducing vapors into breathing zone. Work in a well-ventilated area and
stand upwind while applying solvent to equipment during the decontamination process.
Application of solvent to the equipment will be completed in a manner that minimizes
potential for exposure to workers. Follow health and safety procedures outlined in the
HASP.
A designated area will be established to clean sampling equipment in the field prior to and
between sample collection. Equipment cleaning areas will be set up within or adjacent to
the specific work area.
The manufacturer suggests the use of decontamination protocols used in National
Pollutant Discharge Elimination System (NPDES) compliance monitoring, as described in
Attachment 1 and provided below:
e Glass Sample Bottles

1. One spectro-grade acetone rinse.

2. Dishwasher cycle (wash and tap water rinse, no detergent).

3. Acid wash with at least 20% HCI.

4. Dishwasher cycle (wash and tap water rinse, no detergent).

5. Replace in covered Teledyne ISCO bases.
e Teflon® Suction Line

1. Rinse twice with spectro-grade acetone.

2. Rinse thoroughly with hot tap water using a brush, if possible, to remove
particulate matter and surface film.
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3. Rinse thoroughly three times with tap water.

4. Acid wash with at least 20% HCI.

5. Rinse thoroughly three times with tap water.

6. Rinse thoroughly three times with distilled water.

7. Rinse thoroughly with petroleum ether and dry by pulling air through the line.

8. Dry overnight in a warm oven (use an oven temperature of lower than 150°F), if
possible.

9. Cap ends with aluminum foil.
e Pump Tubes
1. Rinse by pumping hot tap water through the tube for at least 2 minutes.

2. Acid wash the tube by pumping at least a 20% solution of HCI through the tube
for at least 2 minutes.

3. Rinse by pumping hot tap water through the tube for at least 2 minutes.

4. Rinse by pumping distilled water through the tube for at least 2 minutes.
IX. Waste Management
Waste generated during retrieval of the composite samples and during decontamination,
such as disposable gloves and other expendables, will be placed in labeled 55-gallon
drums onsite.
X. Data Recording and Management
The Processing Facility Discharge Monitoring Reporting Form (Figure 2-19) will be
completed. Equipment cleaning and decontamination will be noted in the field notebook.

An inventory of the solvents brought onsite and used and removed from the site will be
maintained in the files. Containers with decontamination fluids will be labeled.
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XI.  Quality Assurance

Quality assurance/quality control (QA/QC) procedures are defined in Section 10.2 of this
document, and include collecting field QA/QC samples. Field QA/QC samples to be
collected are equipment rinse blank samples, field duplicates, and matrix spike samples.
Matrix spike samples and field duplicates will be prepared by filing additional
appropriately marked containers. Equipment blank samples will be prepared as follows:
1. Puton new disposable gloves.

2. Place a clean sample collection vessel in the ISCO sampler.

3. Slowly pour distilled water into the sampler intake and fill enough of the sample
collection vessel to provide sufficient sample volume to fill the sample container.

4. When nearly full, remove the sample collection vessel and distribute to appropriately
labeled sample container.

5. After collection, handle equipment blank sample in a manner that is consistent with all
other environmental samples.

6. After preparing the equipment blank sample, the sample collection vessel may be
reused to collect processing facility discharge samples without cleaning.

Xll. References

Parsons, 2008. Phase 1 Remedial Action Health and Safety Plan, Hudson River PCBs
Superfund Site. Prepared for General Electric Company, Albany, NY. August 2008.
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Foreword

This instruction manual is designed to help you gain a thorough understanding of the
operation of the equipment. Teledyne Isco recommends that you read this manual
completely before placing the equipment in service.

Although Teledyne Isco designs reliability into all equipment, there is always the possi-
bility of a malfunction. This manual may help in diagnosing and repairing the malfunc-
tion.

If the problem persists, call or e-mail the Teledyne Isco Technical Service Department
for assistance. Simple difficulties can often be diagnosed over the phone.

If it is necessary to return the equipment to the factory for service, please follow the
shipping instructions provided by the Customer Service Department, including the
use of the Return Authorization Number specified. Be sure to include a note
describing the malfunction. This will aid in the prompt repair and return of the
equipment.

Teledyne Isco welcomes suggestions that would improve the information presented in
this manual or enhance the operation of the equipment itself.

Teledyne Isco is continually improving its products and reserves the right to
change product specifications, replacement parts, schematics, and instruc-
tions without notice.

Contact Information

Customer Service
Phone: (800) 228-4373 (USA, Canada, Mexico)
(402) 464-0231 (Outside North America)
Fax: (402) 465-3022
Email: IscoCSR@teledyne.com
Technical Service
Phone: (800) 775-2965 (Analytical)
(800) 228-4373 (Samplers and Flow Meters)
Email: IscoService@teledyne.com
Return equipment to: 4700 Superior Street, Lincoln, NE 68504-1398
Other Correspondence
Mail to: P.O. Box 82531, Lincoln, NE 68501-2531
Email: Iscolnfo@teledyne.com
Web site: WWW.isco.com

Revised September 15, 2005
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3710R /3750 Refrigerated Sampler
Safety

General Warnings Before installing, operating, or maintaining this equipment, it is
imperative that all hazards and preventive measures are fully
understood. While specific hazards may vary according to
location and application, take heed in the following general
warnings:

/N WARNING
This instrument has not been certified for use in
“hazardous locations” as defined by the National Electrical
Code.

/\ WARNING

Avoid hazardous practices! If you use this instrument in
any way not specified in this manual, the protection
provided by the instrument may be impaired; this will
increase your risk of injury.

/\ WARNING

Eviter les usages périlleux! Si vous utilisez cet instrument
d’une maniére autre que celles qui sont specifiées dans ce
manuel, la protection fournie de I'instrument peut étre
affaiblie; cela augmentera votre risque de blessure.

Hazard Severity Levels This manual applies Hazard Severity Levels to the safety alerts,
These three levels are described in the sample alerts below.

/\ CAUTION

Cautions identify a potential hazard, which if not avoided, may
result in minor or moderate injury. This category can also warn
you of unsafe practices, or conditions that may cause property
damage.

/\ WARNING

Warnings identify a potentially hazardous condition, which
if not avoided, could result in death or serious injury.

/\DANGER

DANGER - limited to the most extreme situations
to identify an imminent hazard, which if not
avoided, will result in death or serious injury.




3710R /3750 Refrigerated Sampler
Safety

Hazard Symbols The equipment and this manual use symbols used to warn of
hazards. The symbols are explained below.

Hazard Symbols

Warnings and Cautions

The exclamation point within the triangle is a warning sign alerting you of
important instructions in the instrument’s technical reference manual.

ing you of “dangerous voltage” inside the product.

j The lightning flash and arrowhead within the triangle is a warning sign alert-

Pinch point. These symbols warn you that your fingers or hands will be seri-
ously injured if you place them between the moving parts of the mechanism
near these symbols.

\!_lé

Symboles de sécurité

Ce symbole signale I'existence d’instructions importantes relatives au pro-
& duit dans ce manuel.

Ce symbole signale la présence d’'un danger d’électocution.

Risque de pincement. Ces symboles vous avertit que les mains ou les
doigts seront blessés sérieusement si vous les mettez entre les éléments
en mouvement du mécanisme pres de ces symboles

\gs

Warnungen und Vorsichtshinweise

Das Ausrufezeichen in Dreieck ist ein Warnzeichen, das Sie darauf
aufmerksam macht, daf3 wichtige Anleitungen zu diesem Handbuch

& geharen.

Der gepfeilte Blitz im Dreieck ist ein Warnzeichen, das Sei vor “geféhrlichen
Spannungen” im Inneren des Produkts warnt.

Vorsicht Quetschgefahr! Dieses Symbol warnt vor einer unmittelbar dro-
n £ henden Verletzungsgef