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WATER GRAB SAMPLES IN RIVERS AND STREAMS

Note: The mention of brand names does not constitute recommendation of a specific company.
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Volunteer River Monitoring Program (VRMP)

Standard Operating Procedure
Methods for Collecting Water Grab Samples

1. Applicability. This standard operating procedure (SOP) is used by the Volunteer River
Monitoring Program (VRMP) of the Maine Department of Environmental Protection’s
(DEP’s) Bureau of Water Quality, Division of Environmental Assessment, Watershed
Management Unit. It applies to the collection of water grab samples for water chemistry
analysis [generally for nutrients, suspended sediments/solids, biochemical oxygen demand,;
see section 5-C-(1), below] that are collected by volunteers from rivers and streams in
Maine.

2. Purpose. The purpose of this SOP is to provide standardized methods for collecting water
grab samples from rivers and streams in Maine.

3. Definition. A water grab sample is a sample of river and stream water collected for the
purpose of analyzing its constituent water chemistry.

4. Responsibilities
A. Volunteer Monitors & Volunteer Groups

* Certification. It is the responsibility of the individual obtaining these water grab
samples to maintain a current certification for the parameter(s) they collect if they wish
their data to be entered into the VRMP database. Training for water sampling/testing will
be provided to volunteers on an annual basis by VRMP/DEP staff, and certification will
last for one year from the date of training.

» Water Sample Collection. It is the responsibility of the volunteer to collect water
samples as specified in their (VRMP) volunteer group’s Sampling and Analysis Plan
(SAP).

 Data Recording. It is the responsibility of the individual obtaining this data to record
the results and additional qualifying information on current VRMP field data sheets (see
Appendix 5 of the VRMP’s Quality Assurance Program Plan or QAPP) obtained from
their affiliated watershed association or through the VRMP program of the DEP.

» Submitting Samples to VRMP-Approved Laboratories. Volunteers and/or volunteer
groups will submit water grab samples to a VRMP-approved laboratory for analyses
following protocols outlined in their approved SAP. See QAPP Appendix 11 information
on approved laboratories. This includes the completion of laboratory chain of custody
forms.
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* Data Quality Checks and Data Submission. The data manager for the volunteer
group will collect and enter volunteer field sheet data onto the appropriate computer file,
perform quality assurance checks (Refer to Section 5.10 of the QAPP), and submit data to
the VRMP - all following protocols outlined in the volunteer group’s latest SAP that has
been approved by the VRMP.

B. VRMP-Approved Laboratories Used by the Volunteer Groups

» Sample Processing. Laboratories will accept water quality samples and chain of
custody forms from volunteer groups and then process/analyze the samples.

» Sending Data and Quality Assurance Results. Laboratories will send water quality
data and quality assurance results to both the volunteer group’s data manager and the
VRMP, simultaneously, using an electronic “EDD” (electronic data deliverable) format.

C. Volunteer River Monitoring Program (VRMP) Staff

* Oversight of Volunteer Groups and Volunteers. VRMP staff will oversee volunteer
groups and volunteers through a variety of ways including maintaining an up-to-date
VRMP QAPP; reviewing SAPs of the volunteer groups; providing annual training/(re-)
certification sessions for volunteers; conducting quality assurance checks on data
submitted by volunteer groups and laboratories; and uploading data into the DEP’s
EGAD (Environmental and Geographic Analysis Database) database. These tasks are
described in greater detail in the VRMP’s latest QAPP.

5. Guidelines and Procedures

A. Sampling period and location. Sampling period and site location information will be
documented in SAPs (which require approval by the VRMP) that are submitted by the
volunteer groups prior to the beginning of a sampling season. Detailed information
regarding how volunteer groups are to obtain and document site location information
can be found in the VRMP’s Appendix 2 (SOP-02 - Methods for Selecting and
Documenting Site Location) and Appendix 6 (Sampling Site Location Form).
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B. Supplies

(1) For water samples:

@)

(@ Water quality kits from a VRMP-approved laboratory, which include
containers specific to parameter(s) measured [see section C (1) below] and
preservatives, as required

(b) Waterproof labels (BE SURE TO STICK ON CONTAINER PRIOR TO
SAMPLING)

(c) VRMP-approved water sampling device, if using OPTION 3 [i.e., sampling
from bridges or boats; see section C below]

(d) VRMP approved laboratory-chain of custody sheets

(e) Permanent marker

() Pencil

Miscellaneous supplies (as needed [refer to Tables 3a {QA criteria} and 3c

{sample preservation} in the latest VRMP QAPP])

(@ Cooler with ice

(b) Waders
(c) Gloves
e Currently, gloves are considered OPTIONAL.

e In the future, if groups begin to monitor phosphorus or metals, this issue
may be revisited.
o If wearing gloves, the VRMP recommends non-latex glove materials (e.g.,
nitrile) to help avoid possible allergic reactions.
(d) Personal floatation device (PFD)
(e) Anchor, if sampling from a boat (e.g., OPTIONS 2 or 3)

C. Collecting Water Grab Samples in Field

1)

@)

Water samples for the VRMP are collected for all or a subset of the following
parameters: bacteria (E. coli, fecal coliform, or Enterococcus); turbidity; suspended
sediment concentration (SSC); hardness; alkalinity; total phosphorus (TP); ortho-
phosphorus; total Kjeldahl-nitrogen; nitrate/nitrite-nitrogen; total suspended solids;
total dissolved solids; chloride; pH; and specific conductance. (Other parameters,
such as metals, are not currently part of the VRMP program, but may be in the
future.) Parameters such as dissolved oxygen (DO), temperature, specific
conductance, and turbidity will usually be analyzed by volunteer groups using a
water quality meter or test kit. Separate VRMP SOPs exist for those parameters.

Record the sample kit number (pre-assigned by the laboratory) on the VRMP Data
Sheet.
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(3) Collect water samples using appropriate sample container before stirring up
sediments from the river or stream bottom, or, alternatively, collect samples
upstream of any agitated (stirred-up) water where you have walked. Collect
samples choosing one of the following OPTIONS:

1 - wading,

2 - collecting from edge of river/stream or boat by reaching one’s arm or by using

an extension pole, or

3 - VRMP-approved water sampling device, from either a bridge or boat, as
appropriate.
Be sure to avoid eddies, pools, and deadwater. See Appendix B of this document

for more information on acceptable location of sample collection.

(4) Avoid touching the inside or lip of the sample containers (e.g., bottles, cubitainers,
Whirl-Pak® bags) or caps.

(5) OPTION 1 (“wading method”, collecting from within a stream/river)

(@)

(b)
(©)

(d)

(€)

(f)

9)

Caution should be used in all cases, but especially when wading in rivers and
streams deeper than two feet. If sampling within a stream or river, wearing
waders and a U.S. Coast Guard approved Type-Il1 floatation vest (PFD) are
recommended. Additional caution should be used when the streambed or
streambanks are composed of loose or slippery material such as rocks,
bedrock, clay, or mud. Algae can make these materials even more slippery.
Do not wade into streams/rivers that are deeper than your thighs!!

Be sure waterproof label is on container and is properly labeled.

Approach the stream from a downstream location, walking upstream to the
sampling site. (This prevents the disturbance of bottom sediments that could
contaminate the water quality sample.)

Rinse sample containers in stream water three times (only for certain
parameters, as specified in Appendix A of this document).

If using a Whirl-Pak ® for bacteria sampling (avoid collecting surface film):
The Whirl-Pak ® should be submerged before opening it to collect the

water sample. Submerge it under water, open the bag and remove once it is
approximately half-full. Roll up (whirl) the bag to close it and seal it by tying
the two yellow tabs together. Using clean tongs with alligator clips that
attach to the Whirl-Pak ® bag by its two yellow tabs is acceptable for holding
the bag.

For all other containers (in both options, avoid collecting surface film):
(Alternative 1-a; submersing bottle before cap is unscrewed)

With cap still screwed on, submerse bottle underwater. (It is okay to loosen
cap before submersion.) Tip container upright, remove cap (keeping hand
downstream of bottle), and allow water to fill container. Once container is
full, place cap on while the container is still submersed. Remove

container from water.

(Alternative 1-b; unscrewing cap first and then submersing bottle)

Remove cap from bottle. With bottle pointed upside-down, quickly submerse
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the bottle under water, turn it upright, and allow it to fill with water. Once
container is full, quickly remove it from water and cap.

(6) OPTION 2 (Collecting from edge of river/stream or boat by reaching one’s arm or
by using an extension pole.)

Edge of River or Stream: Reaching to collect a sample from edge of
river/stream is acceptable if a well-mixed sample may be obtained. Use an
extension pole to collect sample if well-mixed sample cannot be obtained by
reaching.

Boat Situations: For boat situations, refer to Appendix B to determine whether
samples can be collected by reaching or whether a VRMP-approved sampling
device (OPTION 3) is required.

Reaching Method

(@)

(b)
(©)

(d)

(€)
(d)

(€)

(f)

Caution should be used in all cases. If in a boat, wear a US Coast Guard-
approved Type-Il1 flotation vest (PFD) at all times for safety. Anchor the
boat when in the correct position to sample. When sampling from a boat,
sample from the upstream side of the boat.

Be sure waterproof label is on sampling container and is properly labeled.

Be careful not to contaminate the cap, neck, or inside the container with your
fingers or other foreign objects.

Rinse sample containers in stream water three times (only for certain
parameters, as specified in Appendix A of this document).

If using a Whirl-Pak ® for bacteria sampling (avoid collecting surface film):
The Whirl-Pak ® should be submerged before opening it to collect the

water sample. Submerge it under water, open the bag and remove once it is
approximately half-full. Roll up (whirl) the bag to close it and seal it by tying
the two yellow tabs together. Using clean tongs with alligator clips that
attach to the Whirl-Pak ® bag by its two yellow tabs is acceptable for holding
the bag.

For all other containers (in both options, avoid collecting surface film):
(Alternative 1-a; submersing bottle before cap is unscrewed)

With cap still screwed on, submerse bottle underwater. (It is okay to loosen
cap before submersion.) Tip container upright, remove cap (keeping hand
downstream of bottle), and allow water to fill container. Once container is
full, place cap on while the container is still submersed. Remove

container from water.

(Alternative 1-b; unscrewing cap first and then submersing bottle)

Remove cap from bottle. With bottle pointed upside-down, quickly submerse
the bottle under water, turn it upright, and allow it to fill with water. Once
container is full, quickly remove it from water and cap.

Extension Pole Method (not recommended for sampling by boat)

(@)

Be sure waterproof label is on container and is properly labeled.
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Rinse the clamp end of the extension pole in the stream/river prior to
sampling.

Remove lid or stopper from sample container prior to sampling. Be careful
not to contaminate the cap, neck, or inside the container with your fingers or
other foreign objects.

Securely attach the sample container to the extension pole using the clamps.
Extend the pole to desired length. Ensure that a well-mixed sample will be
collected. (Do not, however, extend the pole too far when sampling

in high velocity streams to avoid damage to the pole.)

Rinse sample container in stream water three times (only for certain
parameters as specified in Appendix A of this document).

Prepare to collect water sample by first rotating the extension pole until the
sample container is oriented upside down.

Immerse the sample container to desired depth and then rotate the rod
underwater to fill the container. (Avoid collecting surface film.)

Once the sample container is full, remove it from the water, cap it and remove
it from the clamp.

OPTION 3 (“VRMP-approved water sampling device” method; if collecting from
a bridge or from a boat;)

(See VRMP SOP-01b for a list and description of approved sampling devices.
See Appendix B of this document for information on acceptable location of
sample collection.)

(@)
(b)
(©)
(d)
(€)

(f)

9)

Caution should be used in all cases. If sampling from a bridge, wear an
orange vest for safety. If collecting samples from a boat, wear a US Coast
Guard -approved Type-I11 flotation vest (PFD) at all times for safety.

If on a boat, anchor it when in the correct position to sample.

Be sure waterproof label is on appropriate containers and that they are
properly labeled.

Make sure the VRMP-approved water sampling device has been cleaned
ahead of time according to directions in Appendix C of this document.
Rinse the sampling device and any associated sample containers in stream
water three times (only for certain parameters as specified in Appendix A of
this document). (Make sure this is done from a safe location!) When on a
bridge, dump the rinse water at least 20 feet away from where you plan to
take the water sample. When on a boat, dump the rinse water on the
downstream side of the boat.

Lower the sampling device from the upstream side of the bridge or boat
(whenever possible) into the river to the appropriate depth. Completely fill
the sampling device with water. (See Appendix B for information on
appropriate depth for sampling.)

Pull the filled sampling device up and carry to a safe location. (Be sure to
watch out for traffic.) Avoid bumping the sampling device against the bridge
as you raise it to avoid any potential sample contamination.
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(h) Prepare to analyze your water sample. Place the sample container on a clean,
stable surface such as the bottom of an upside-down 5-gallon bucket.
Carefully open the sample device in order to access the water inside.

(i) Dissolved oxygen and temperature: In many cases volunteers will be
monitoring dissolved oxygen (DO) and temperature directly off of bridges
using meters and probes with long cords that follow other standard operating
procedures (SOPs). If, instead, you are analyzing DO and temperature from
the water within your sampling device, analyze the sample for DO and
temperature first, following the appropriate equipment SOPs, before
analyzing other parameters. Do not agitate the water before DO and
temperature have been measured.

(j) Other water quality parameters: After DO and temperature have been
measured, swirl and mix the water sample. Measure other parameters using
the appropriate meters/probes (following their specific SOPs) or pour off
water samples into their appropriate sample containers.

(k) Follow Appendix C for directions on how to clean and store the water
sampling device.

(9) Store and transport samples in cooler with ice, as appropriate (refer to Table 3c of

the VRMP QAPP for more information).

(10) Complete VRMP field data sheet (QAPP Appendix 5) and VRMP-approved

laboratory chain of custody sheet.

(11) Drop off samples at VRMP-approved laboratory within the holding time frame

(see Table 3c of the VRMP QAPP for more details). Include a completed chain
of custody sheet specific to your VRMP-approved laboratory.

D. Quality Control

1)

@)

3)
(4)

At the beginning of each field season, all VRMP staff and VRMP volunteers who
will collect water grab samples will have a training/(re-)certification session to
(re)familiarize themselves with the contents of this SOP.

For every volunteer, a field duplicate will be collected for 10% (i.e., 1 for every 10
water grab samples) collected for laboratory analysis. However, if, for example,
only 5 samples were collected for a given parameter in a given year by a
volunteer, 1 field duplicate must still be collected for that parameter. The field
duplicate must be processed by the same laboratory.

Laboratory: quality control samples analyzed in the laboratory are specified in
their respective SOPs and generally include duplicate, spiked, and blank samples.
Refer to the VRMP QAPP for more QA/QC details.
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Appendix A. List of Water Quality Parameter Containers that Require or do not Require
Rinsing with Stream Water (3 times) Prior to Actual Sampling. Containers for certain parameters
should not be rinsed prior to sampling because they are a) easily contaminated, b) already

washed/rinsed by the laboratory
preservative in them, which wou

using a special protocol, or ¢) already contain a pre-measured
Id be washed out if the container were to be rinsed.

Water Quality Parameter Containers REQUIRING Rinsing Prior to Sampling

Maine State Health and Environmental
Testing Laboratory (HETL)

*pH « ortho-phosphorus (soluble reactive phosphorus)
« total dissolved solids e« nitrogen (NO2, NO3, TKN)

« chloride « alkalinity or hardness

« turbidity * biochemical oxygen demand (BOD)

« solids/sediments (i.e., total suspended solids; suspended sediment
concentration)

Add to this list as more labs get added
to the VRMP list of approved labs.

Water Quality Parameter Containers Which

SHOULD NOT o

r DO NOT NEED TO BE RINSED Prior to Sampling

Maine State Health and Environmental
Testing Laboratory (HETL)

« total phosphorus
« bacteria (i.e., E. coli, fecal coliform, or Enterococcus)

Add to this list as more labs get added

to the VRMP list of approved labs.
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Appendix B. Required river/stream monitoring locations for inclusion in the VRMP.

Lateral Position Across a River/Stream

- Sampling needs to occur so that a flowing, well-mixed, representative sample is collected. If possible, volunteers
should try to sample in the “center half of flow”. The center half of flow is usually close to the middle of the channel,
though it sometimes can move away from the middle of the channel, following the thalweg (Figure 2), towards the
outside of a river-bend.

- Samplers need to avoid shore-related features such as:

« eddies » deadwaters « shallows * jetties
* pools (even though parts of the thalweg may pass through them)

« docks (unless they within the center half of flow).

- To obtain a well-mixed representative sample, volunteers can use a variety of techniques including:
» wading out by foot * reaching out e using an extension pole ¢ using a boat
« sampling from a bridge/culvert using a VRMP-approved water sampling device?!

Vertical Position in a River/Stream
(In all cases, avoid allowing water surface films or “stirred-up bottom sediments” into the sample.
Always face upstream when sampling.)

(For Dissolved Oxygen & Temperature as well as any Other Water Quality Parameters)
- For rivers/streams that are non-wadeable, sample at mid-depth (if depth is known) or 1 meter below the surface.
- For rivers/streams that are wadeable, sample at mid-depth or 1 %% feet below the surface.

(Volunteers will specify which depth on their data sheet.)

(For Dissolved Oxygen & Temperature Profiles)
- Sample at 1-m increments to obtain a vertical profile

Longitudinal Position in River/Stream
(when near crossing such as a bridge or culvert)

- To avoid the possible effects of roads, bridges, or scour pools on water quality, the preferred location to sample is at
the upstream end of a bridge or culvert crossing (as opposed to the downstream end) unless:
(1) itis safer to sample at the downstream end;
(2) the purpose of sampling at the downstream end of the crossing is to include any effects of the crossing on
water quality.

- Be sure to document where the sampling takes place with respect to a crossing, especially on the Site Location
Description Form (Appendix 6).

Impoundments

- Sample as close as possible* to the deepest “hole” (depth) of the impoundment — generally in the vicinity of the
upstream side of the dam. Bathymetry maps or sonar equipment can be used to determine river depths. *(Do not risk
your safety! Do not get too close to the dam! Do not go into “roped-off” sections of the impoundment.)

1 See VRMP's QAPP’s section 5.2 and also Appendix 2 SOP Cookbook (specifically, “Standard Operating
Procedure - Methods for Collecting Water Grab Samples”; SOP-01, Appendix D) for details regarding VRMP-
approved water sampling devices.
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Appendix C. Cleaning and storage methods for VRMP-approved water sampling devices.

A. Cleaning of sample devices before and after sampling events.
1. Rinse devices thoroughly with distilled water.
2. Store upside down or covered between site visits.
3. Rinse devices with stream water three times prior to each sampling site (only for
certain parameters, as specified in Appendix A of this document) and also after

the last sampling site.

B. Storage of sample devices between sampling events.
1. Empty out any water from with the device.
2. Prop open the sampling device a little so it can air dry. A clean plastic spoon or
small, clean stick may do the trick.
3. Store the device in a clean area.

C. End of season storage.
1. VRMP staff will collect all loaned water sampling devices, wash them with Liqui-

Nox (non-phosphate) detergent, rinse with deionized or distilled water, and dry the

equipment prior to the next sampling season.
2. Equipment will be stored in a clean location, either by the VRMP or volunteer

group, depending upon storage space availability.
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*** = For certain water samplers, a separate 2nd water sample must be collected for solids-related parameters.

Note: The mention of brand names does not constitute recommendation of a specific company. Also, "D. O." = dissolved oxygen and "Temp." = temperature.
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MDEP Weighted Bacteria
Sampler (and rope)

[[Secure a sterilized bottle, or a
sterile Whirl-Pak ® bag propped
upright a small bottle, within the
sampler; immerse upside-down
in water and pull rope to turn
bottle upright and fill with
sample water.]]
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Discrete-Depth
Water Sampler

(Currently, either the MDEP 250-
mL wide-mouth bottle
modification of the Aquatic
Research Instrument's (A.R.1)
D.O. water sampler for use with
D.O. meters -or- A.R.l.'s or
LaMotte's D.O. samplers, which
use 60-mL bottles for use with
D.O. kits.)
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[[For use with a D.O. probe,
prop sampler upright on an
upside-down bucket and insert
& jig D.O. probe.]]

Van Dorn Sampler
("Beta" Version Sampler)
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[[For D.O., prop sampler upright
on an upside-down bucket and
insert & jig D.O. probe.]]
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[[For D.O., prop sampler upright
on an upside-down bucket and
insert & jig D.O. probe.]]
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Volunteer River Monitoring Program (VRMP)

Standard Operating Procedure
Methods for Selecting and Documenting Site Locations
for Volunteers in the Volunteer River Monitoring Program

1. Applicability. This standard operating procedure (SOP) is used by the Volunteer River
Monitoring Program (VRMP) of the Maine Department of Environmental Protection’s (DEP’s)
Bureau of Water Quality, Division of Environmental Assessment, Watershed Management Unit. It
applies to locating and documenting monitoring locations as part of the VRMP.

2. Purpose. The purpose of this SOP is to provide standardized methods for volunteer groups to
locate and document site locations that will be monitored as part of the VVolunteer River Monitoring

Program.

3. Definitions.

A. GPS. Global Positioning System; A satellite-based navigation system made up of a network
of 24 satellites placed into orbit by the U.S. Department of Defense.

B. GIS. Geographic Information System; GIS is a computer system capable of capturing,
storing, analyzing, and displaying geographically referenced information.

C. SAP. Sampling and Analysis Plan; used by volunteer groups as part of the VRMP Quiality
Assurance Program Plan (QAPP). It details the sampling methods and QA procedures that

are to be used by the volunteer group.

4. Responsibilities
A. Volunteer Monitors & Volunteer Groups

o Certification. It is the responsibility of the individual collecting this data to maintain
current certification if they wish their data to be entered into the VRMP database.
Training will be provided to volunteers on an annual basis by VRMP/DEP staff.
Certification for certain tasks (e.g., water monitoring or sample collection) will last for
one year from the date of training, while certification for other tasks (e.g., site
documentation, GPS use, data management) will only need to occur on an as needed
basis (as determined by VRMP staff).
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Data Recording. It is the responsibility of the individual obtaining this data to record
the results and additional qualifying information on the current VRMP Site Description
Form obtained from their affiliated watershed association or through the VRMP program

of the DEP.

Data Quality Checks and Data Submission. The data manager for the volunteer group
will collect and enter the information from the VRMP Sampling Site Description Form
(QAPP Appendix 6) into the appropriate computer file, perform quality assurance
checks (Refer to Section 5.10 of the QAPP), and submit data to the VRMP following
protocols outlined in the volunteer group’s latest sampling and analysis plan (SAP) that
has been approved by the VRMP.

B. Volunteer River Monitoring Program (VRMP) Staff

Oversight of Volunteer Groups and Volunteers. VRMP staff will oversee volunteer
groups and volunteers through a variety of ways including maintaining an up-to-date
VRMP QAPP; reviewing SAPs of the volunteer groups; providing annual
training/certification sessions for volunteers; conducting quality control checks on data
submitted by volunteer groups and laboratories; and uploading data into the DEP’s
EGAD (Environmental and Geographic Analysis Database) database. These tasks are
described in greater detail in the VRMP’s latest QAPP.

5. Guidelines and Procedures.

A. Safety. Safety hazards exist when working in the field and in or around water. Volunteers
participating in the VRMP should exercise common sense and be aware of potential hazards
in the field that include but are not limited to: poison ivy, ticks, mosquitoes, sun/heat, and
stream dangers (e.g., slippery stream banks or stream bottoms, fast or deep flows). See
QAPP Appendix 4 for more information regarding safety.

B. Site Location Selection.

Purpose of monitoring. Site selection should be guided by the purpose of the
monitoring plan and objectives/goals. The monitoring plan and objectives/goals shall be
detailed in the specific SAP of the volunteer group.

Representativeness. The site selection of the monitoring location should reflect the
representativeness or environmental conditions (e.g., dominant river habitat type) of the
river/stream being monitored as best as possible (though volunteer safety remains the
highest priority). Try to avoid very slow moving or “backwater” type habitats.

Landowner permission. If the site is located on private land, ownership of the property
shall be determined and permission for access shall be obtained prior to final selection of

the site as a monitoring location.
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Access. Volunteer groups shall ensure there is safe access to the monitoring location as
well as a safe way to measure parameter(s). Sampling from a (safe) edge of the river or
from a bridge (using a VRMP approved water sampling device) should be considered if
local conditions are generally hazardous.

Final selection of sites. Site locations should be physically surveyed to verify the
aforementioned criteria and to select specific stream reaches for sampling. Volunteers
are encouraged to bring along another member of their group, or VRMP staff, to assist
them with appropriate site selection.

C. Documentation of Site Location.

VRMP Site Description Form. VRMP staff or volunteer groups should complete a
VRMP Sampling Site Description Form (QAPP Appendix 6) for each site selected to
document physical and geographic characteristics of the sample area and the horizontal
and vertical position of the sample collection.

Location Coordinates. VRMP staff or volunteer groups shall document site locations
using a GPS unit. If a GPS unit is unavailable, they may document the monitoring
location through other methods that include but are not limited to placing a point on an
online map or indicating location on a USGS topographical map such as the Gazetteer.
VRMP staff will provide assistance with GPS geographic coordinate data collection and
GIS map-making to volunteer groups as needed and as time permits.

Physical Documentation. Groups should document monitoring site characteristics on
the Sampling Site Location Form by providing a site sketch in the space provided. In
addition, any photographs taken and submitted with the Sampling Site Location Form
shall be recorded on the site sketch.
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Note: The mention of brand names does not constitute recommendation of a specific company.
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Volunteer River Monitoring Program (VRMP)

Standard Operating Procedure
Methods for using the Hach HQ30d Single-Input Multi-Parameter Digital Meter with the Hach
LDO101 IntelliCAL Rugged Optical Dissolved Oxygen Probe

1. Applicability. This standard operating procedure (SOP) is used by the Volunteer River
Monitoring Program (VRMP) of the Maine Department of Environmental Protection’s (DEP’s)
Bureau of Water Quality, Division of Environmental Assessment, Watershed Management Unit.
It applies to the collection of dissolved oxygen (DO) and temperature from rivers and streams in
Maine using the Hach HQ30d single-input multi-parameter digital meter with the Hach LDO101
IntelliCAL Rugged Dissolved Oxygen Probe.

2. Purpose. This purpose of this SOP is to provide standardized methods for volunteer groups to
determine dissolved oxygen and temperature of rivers and streams as an instantaneous reading
using the Hach HQ30d digital meter with the LDO101 IntelliCal Rugged Dissolved Oxygen
Probe. This SOP also provides standardized methods for DEP VRMP staff to conduct quality
assurance checks on volunteer groups’ equipment.
3. Definitions.

A. Hach. Manufacturer of water quality monitoring meters.

B. Luminescent Dissolved Oxygen Sensor (LDO). Sensor that measures the light
emission characteristics of a luminescent reaction.

C. Sensor Cap. Removable sensing cover that protects the sensor.

D. iButton®. A computer chip enclosed in a 16mm thick stainless steel can that contains
the calibration codes specific to individual sensor caps.

E. Calibration. Set of procedures established by the manufacturer to ensure that the meter
is operating properly; a critical quality assurance step in meter preparation prior to use.

F. Shroud. A protective cover for the LDO sensor cap.
4. Responsibilities.

A. Volunteer Monitors & Volunteer Groups
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Certification. It is the responsibility of the individual obtaining this data to maintain
current certification for the parameter(s) they collect if they wish their data to be
entered into the VRMP database. Training will be provided to volunteers on an
annual basis by VRMP/DEP staff, and certification will last for one year from the
date of training.

Data Recording. It is the responsibility of the individual obtaining this data to
record the results and additional qualifying information on current field sheets
obtained from their affiliated watershed association or through the VRMP program of
the DEP.

Data Quality Checks and Data Submission. The data manager for the volunteer
group will collect and enter volunteer field sheet data onto the appropriate computer
file, perform quality assurance checks (refer to Section 5.10 of the Quality Assurance
Program Plan), and submit data to the VRMP following protocols outlined in the
volunteer group’s latest sampling and analysis plan (SAP) that has been approved by
the VRMP.

B. Volunteer River Monitoring Program (VRMP) Staff

Oversight of Volunteer Groups and Volunteers. VRMP staff will oversee
volunteer groups and volunteers through a variety of ways including maintaining an
up-to-date VRMP quality assurance program plan (QAPP); reviewing sampling and
analysis plans (SAPs) of the volunteer groups; providing annual training/certification
sessions for volunteers; conducting quality assurance checks on volunteer data
collection and data submitted by volunteer groups and laboratories; and uploading
data into the DEP’s EGAD (Environmental and Geographic Analysis Database)
database. These tasks are described in greater detail in the VRMP’s latest QAPP.

5. Guidelines and procedures.

A. Hach HQ30d Meter Preparation.

First time use. Follow manufacturer’s instructions for preparing meter for first time
use. (refer to Appendix A; Section 3: Installation, pgs. 11-17 and Section 4: System
Start Up, pgs. 19 — 23).

0 Note of Caution: Before attaching the LDO probe for the first time, set the
date and time in the meter. If the meter data and time are incorrect when the
probe is installed, the probe will retain this incorrect time stamp for the
remainder of its service life. (Refer to Appendix A, Section 4.4: Setting the
Date and Time, pg. 22).

o If you plan to use the data storage features of the meter (in addition to
manually writing down data on the VRMP field data sheet), then familiarize
yourself with Appendix A, Section 5: Standard Operation, pgs. 25-45.
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Beginning of field season. Before each field season, volunteer monitoring groups
shall conduct a full inspection of the meter. A new sensor cap, iButton® and
batteries shall be installed prior to the start of field sampling and additionally, as
needed. Refer to Appendix C for details on sensor cap and iButton® replacement
(pgs. 3-7).

o0 Note of Caution: Only use optical tissue or cotton swabs and soapy water to
clean the sensor cap. Do not use organic solvent solutions such as acetone or
methanol with the LDO101 sensor cap and do not scrub the sensor cap or the
sensor lens.

In addition, each meter “setup” should be equipped with the following items so that
field repairs can be undertaken as necessary:

0 Extra batteries

o Field data sheet

o Pencil with eraser

Prior to field sampling. Before each field sample collection, the volunteer shall
inspect the meter including an inspection of the condition of the sensor cap and
batteries.

(1) Batteries should be checked for charge and/or expiration.

(2) Ensure that there is no water present between the sensor cap and the clear
plastic sensor lens at the top of the probe (Refer to Appendix B, Section
“Maintenance”, pg. 4)

(3) Be familiar with the testing, inspection, maintenance, and calibration
considerations described in sections 5.6 through 5.8 of the VRMP QAPP
(MDEP, 2009).

Dissolved Oxygen Calibration. The Hach HQ30d meter and LDO probe are
factory-calibrated. For best performance, a one-time calibration initialization can be
performed when a new sensor is installed. Additionally, calibrations can be
performed at the operator’s discretion but are not required. Ensure that the shroud is
removed prior to calibrating the probe (Refer to Appendix B, “Removing and
Replacing the Shroud, pgs. 2 - 3).

Calibration can be performed manually using one of two standards: Water saturated
air (manufacturer recommended) or calibration to a solution with a known DO
concentration (usually determined by a Winkler Titration). Note: VRMP staff has
found that a water saturated air sample method provides the best results.

o For the annual standardization & calibration of VRMP staff ““benchmark”
Hach HQ30D meters and LDO101 probes for use in accuracy-checking of
equipment at volunteer certification workshops. VRMP staff will follow the
instructions in Appendix A, Section 8.2: Calibrating the LDO Probe (pgs.79 —
81). VRMP staff will obtain the “Winkler titration method” measurements of
the dissolved oxygen concentration of the test water sample using the
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laboratory-grade Winkler titration setup at DEP facilities in Augusta. This
data obtained using the Winkler setup will be wused as the
calibration/standardization value that is entered into the Hach HQ30D meter
annually.

o For general purpose use of the Hach HQ30D meter and LDO101 probe.
Hach recommends meter calibration using the DO % water-saturated-air
calibration. (For instructions, refer to Appendix A, Section 8.2: Calibrating
the LDO Probe, pgs. 79 - 81). For best performance, a one-time calibration
initialization can be performed when a new sensor is installed. Additional
calibrations can be performed at the operator’s discretion but are not required.
= A count down message appears on the screen 30 days before the sensor-

cap expiration date of the LDO IntelliCAL probe. This message will be
displayed until there are zero days remaining and the sensor cap must be
replaced. All measurements taken after the sensor cap expiration date
appear with the calibration ? icon at the top left corner of the screen.

B. Dissolved Oxygen and Temperature Measurements.

Sampling Period and Site Location. Sampling period and site location information
will be documented in the volunteer groups’ SAPs (that require approval by the
VRMP) which are submitted by the volunteer groups prior to any sampling.
(Detailed information regarding how volunteer groups are to obtain and document
site location information can be found in VRMP SOP-02 [Documenting Site
Location].)

Sample Timing. Dissolved oxygen data collected between dawn and 8 am are
important for assessment of attainment of DO criteria within Maine’s Water Quality
Standards. But, except as naturally occurs, DO concentrations below the applicable
DO criteria at any time of day signal non-attainment. If there are no DO
concentrations below the criteria after 8 am, then data between dawn and 8 am must
be collected to assess attainment of the criteria.

Re-Familiarize Yourself with the Meter and its User Manual. Familiarize
yourself with the meter, including Appendix A, Section 1: General Information, pgs.
7-8, Section 3: Installation, pgs. 11 - 16, and Section 4: System Start Up, pgs. 19 -
22.

General Sampling Protocol.

0 Record site location on data sheet.

0 Remove probe from calibration/storage sleeve.

0 Submerge probe in the water at the site where you are monitoring, as
described in your group’s approved SAP.

o For any of the parameters measured, allow the reading to stabilize (at least 30
seconds) before recording the value on the field sheet.

o Follow the instructions below measuring specific parameters.
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o0 Since there is no warm-up period associated with the Hach HQ30D meter and
LDO probe and because the calibration is stable, you may wish to turn off the
instrument between readings to conserve battery power.

e Dissolved Oxygen Measurements.

(1) Review and follow the instructions for making DO measurements in
Appendix A, Section 8.1: Taking a Dissolved Oxygen Measurement, pg.79.

(2) Refer to instructions regarding display of units (e.g., mg/L, ppm, or DO % [%
saturation]) in Appendix A, Subsection 8.4.4: Modifying the LOD
Measurement Units, pg. 86.

(3) In most cases, only a limited amount of initial probe movement in the water is
required for taking measurements (as opposed to older styles of dissolved
oxygen meters which require continuous flow or movement across their
membranes).

e Temperature Measurements.
(1) Temperature will display when taking Dissolved Oxygen measurements.
Refer to Appendix A, Section 8.1: Taking a Dissolved Oxygen Measurement,
pg. 79.
(2) For information on how to change units, refer to Appendix A, Section 9.10:
Changing the Temperature Units, pg. 99.

e Quality Control.

(1) At the beginning of each field season, all VRMP staff and VRMP volunteers
who collect dissolved oxygen and temperature data will have a
training/refresher/certification session to (re)familiarize themselves with the
contents of this SOP.

(2) For every volunteer, a field duplicate shall be obtained for all parameters for at
least 10% of their own sampling efforts. A field duplicate will be collected
for every 10 samples monitored.

(3) Refer to the VRMP quality assurance project plan (QAPP) for more QA/QC
details.

6. Equipment Care.

A. Start of field season.

1. Follow manufacturer's directions for preparation of a new probe or renewing
probe in the spring. Be sure to replace sensor cap at the start of each sampling
season. (Refer to Appendix C, LDO Sensor Replacement Kit, pgs. 3 - 7).

o0 Note of caution: Avoid handling the black face of the sensor cap. DO NOT
use alcohol or other organic solvents to clean the black face of the sensor cap.
These solvents will destroy the sensor cap.

2. Use new batteries at start of each sampling season. An extra set of appropriate

size batteries should be included in the meter carrying case.
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Each DO meter should have the spare items for making repairs in the field. See
section 5-A of this SOP for a list of necessary items.

B. Field Season

1.

2.

w

Ideally the meter should be in water-resistant case with padding to protect it from
damage.

Allow the case and contents to air-dry at end of each day. This may be
accomplished be simply propping the lid open. When contents are very wet,
remove the contents and spread out to facilitate drying.

Keep meter from freezing.

Refer to Appendix A, Section 10: Maintenance, pg. 101 and Appendix B, Section,
“Maintenance”, pg. 4 for manufacturer’s recommendations for maintenance
requirements.

C. End of field season

1.
2.
3.

Completely dry meter, case, and all items in the case before storing.

Remove batteries.

Keep meter dry and at room temperature to prevent corrosion of electronic parts.
The Hach HQ30D and IntelliCAL LDO probe should be stored between -20° C to
60° C.

Record winterization date and equipment repairs in your volunteer group’s
Equipment Log.

Label the meter and case as “‘WINTERIZED’ in an obvious manner (so users will
know the current status of the unit).

7. Specifications

Measurement Range Resolution Accuracy
Temperature 0°C -50°C 0.1°C +0.3°C
— 0, i + —
Dissolved 1 —200% saturation + 0.1 mg/L for 0.1 — 8 mg/L
Oxygen 0.01 mg/L + 0.2 mg/L for greater than
0.1-20.0 mg/L (ppm) 8.0 mg/L
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8. Appendices.

A. Hach Meter and Probe owner’s manual:
Hach. 2006. Hach HQ Series Portable Meters User Manual. Loveland, Colorado.

B. Hach Probe Instruction Sheet:

Hach. 2006. Hach LD0O101-05, LD0O101-10, LD0O101-15, or LD0O101-30 Probe
Instruction Sheet. Loveland, Colorado.

C. Hach LDO™ Sensor Replacement Kit:
Hach. 2006. Hach LDO™ Sensor Replacement Kit, for use with Hach LDO101 Standard
and Rugged Dissolved Oxygen Probes User Manual. Loveland, Colorado.

9. References

A. DEP Standard Operating Procedures:

e Document number #:DEPLW-0890: Dissolved Oxygen and Temperature,
Instantaneous Measurement using Electronic Meters

B. Maine VRMP QAPP:

e Maine Department of Environmental Protection (MDEP). 2020. Maine
Volunteer River Monitoring Program (VRMP) Quality Assurance Program Plan
(VRMP). Portland, ME. Document number#: DEPLW-0984.
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Section 1l General Information

1.1 Safety Information

1.1.1 Use of Hazard Information

1.1.2 Precautionary Labels

Please read this entire manual before unpacking, setting up, or
operating this equipment. Pay attention to all danger and caution
statements. Failure to do so could result in serious injury to the
operator or damage to the equipment.

To ensure that the protection provided by this equipment is not
impaired, do not use or install this equipment in any manner other
than that specified in this manual.

DANGER
Indicates a potentially or imminently hazardous situation
which, if not avoided, could result in death or serious injury.

CAUTION
Indicates a potentially hazardous situation that may result in
minor or moderate injury.

Important Note: Information that requires special emphasis.

Note: Information that supplements points in the main text.

Read all labels and tags attached to the instrument. Personal injury
or damage to the instrument could occur if not observed. A symbol,
if noted on the instrument, will be included with a danger or caution
statement in the manual.

This symbol, if noted on the instrument, references the instruction manual for operation and/or safety information.

=t B

Electrical equipment and manufacturer supplied accessories marked with this symbol may not be disposed of in
European public disposal systems after 12 August of 2005. In conformity with European local and national
regulations (EU Directive 2002/96/EC), European electrical equipment users must now return old or end-of life
equipment to the Producer for disposal at no charge to the user.

Note: For return for recycling, please contact the equipment producer or supplier for instructions on how to return
end-of-life equipment, producer-supplied electrical accessories, and all auxiliary items for proper disposal.

&)

This symbol, if noted on the product, indicates the need for protective eye wear.




General Information

1.2 Product Overview

1.3 Meter Description

The HQ Series Portable Meters measure various parameters when
used with IntelliCAL™ probes such as pH, conductivity, salinity,
total dissolved solids (TDS), or dissolved oxygen (using Hach's
patented luminescent dissolved oxygen probes, LDO®). The meter
automatically recognizes the type of probe that is connected to the
meter. IntelliCAL probes store the unique serial number, current
calibration, and calibration history. When the default settings are
used, an operator can take measurements right out of the box.

Data is easily managed by using the settings for operator ID,
sample ID, and data storage. Supervisory control can be set by
using the access function. Settings for measurement and
calibration are stored as methods. The default method for each
parameter follows suggested USEPA measurement techniques.

The HQ series meters are available in four models:
e  HQlld—pH/mV
¢ HQ1l4d—conductivity, salinity, total dissolved solids (TDS)

¢ HQ30d—pH, conductivity, salinity, total dissolved solids
(TDS) or dissolved oxygen (LDO), 1 probe connector

*  HQ40d—pH, conductivity, salinity, total dissolved solids
(TDS), or dissolved oxygen (LDO), 2 probe connectors.

Other features:
¢ Auto probe recognition including serial number

* Methods containing parameter settings for regulatory
control

e Supervisory access control

¢ Long sensor life, LDO

¢ No polarization time, LDO

¢ Internal data storage of 500 results

e Sample ID and Operator ID for data traceability

* Adjustable automatic shut-off for extended battery life

¢ Automatic correction for barometric pressure and
temperature, LDO

e |IP67 (waterproof to 1 meter for 30 minutes, excluding
battery housing. Battery compartment submersible to 2 feet
for 15 seconds)

e Connectivity to PC/printer/flash memory stick/keyboard

e Power from four alkaline or Nickel Metal Hydride (NiMH)
AA batteries, or AC adapter




Section 2 Specifications

Specifications are subject to change without notice.

Meter Enclosure

Enclosure

Meter: IP67, waterproof to 1 meter for 30 minutes
Battery Compartment: water resistant to 2 feet for 15 seconds

Power Requirements (internal)

AA Alkaline or Nickel Metal Hydride (NiMH) Batteries (4)

Power Requirements (external USB/DC
power adaptor)

100-240 V, 50/60 Hz input;
4510 7.5V (7 VA) output (center contact +, outer shield -)

Storage Temperature

—20 to +60 °C (=4 to +140 °F)

Operating Temperature

0 to +60 °C (32 to 140 °F)

Operating Humidity

90% (non-condensing)

Weight

0.751b/11.6 0z/330 g
0.95 1b/15.2 02/430 g (with four AA alkaline batteries installed)

Inputs

5-pin Custom M-12 for probes

Meters accept IntelliCAL probes
(HQ11d pH only; HQ14d conductivity only)

8-Pin Connector for USB and external AC
power

The 8-pin connector enables USB and external AC power connectivity

pH IntelliCAL Probes (standard and rugged)

pH Range

PHC301 (refillable): 0.0-14.0 pH

PHC101 (gel filled): 2.0-14.0 pH

Sodium (Alkalinity) Error

-0.6 pHatpH 12.6 in 1 M NaOH

Temperature Range

0.0-80.0°C

Temperature Accuracy

+0.3°C

Warranty

PHC301 probe is covered by a one-year warranty
PHC101 probe is covered by a six-month warranty

LDO IntelliCAL Probes (standard and rugge

d)

Dissolved Oxygen Range

0.1-20.0 mg/L (ppm)
1-200% saturation

Dissolved Oxygen Accuracy

+0.1 mg/L for 0.1-8 mg/L
+0.2 mg/L for greater than 8.0 mg/L

% Saturation 1.0%
Temperature Range 0-50°C
Temperature Resolution 0.1°C
Temperature Accuracy +0.3°C

Warranty

Probe is covered by a three-year warranty.
Sensor cap is covered by a one-year warranty.

Conductivity IntelliCAL Probe

Conductivity Range

0.01 pS/cm to 200.0 mS/cm

Conductivity Resolution

0.01-19.99 uS/cm: 0.01 pS/cm
20.0-199.9 uS/cm: 0.1 uS/cm
200.0-1999.0 uS/cm: 1.0 uS/cm
2.0-19.99 mS/cm: 0.01 mS/cm
20.0-200.0 mS/cm: 0.1 mS/cm

Conductivity Accuracy

+0.5% of Reading

TDS Range

0 to 50,000 mg/L as NaCl

TDS Accuracy

+0.5% of Reading




Specifications

Conductivity IntelliCAL Probe (continued)

TDS Resolution

0.0-199.9 mg/L: 0.1 mg/L
200.0—1999.0 mg/L: 1.0 mg/L
2.0-19.99 g/L: 0.01 g/L
20.0-50.0 g/L: 0.1 g/L

Salinity Range

0 to 42 ppt (%o)

Salinity Accuracy 0.1 ppt
Salinity Resolution 0.01 ppt
Temperature Range —-10.0 to 110.0°C
Temperature Accuracy +0.3°C

Warranty Probe is covered by a one-year warranty.
Outputs
USB Peripheral and Host

10




Section 3 Installation

3.1 Unpacking the Instrument

Remove the instrument and accessories from the shipping
container and inspect each item for damage. Verify that all items
listed on the packing slip are included. If any items are missing or
damaged, contact the manufacturer or distributor (outside US).

Figure 1 HQ11d, HQ14d, HQ30d Instrument Components

1 HQd Meter 5 AC-DC Power Supply (optional)?!
2 User Manual (Cat. No. HQ40d18) 6 AC Power Cord (optional)l

3 AA Batteries (4) (Cat. No. 19380-04) 7 DC Power Adapter (optional)!

4

USB/DC Power Adapter (optional) (Cat. No. 58134-00)

1included in optional AC Power Adapter Kit (Cat. No. 58263-00 for 115 VAC or 58311-00 for 230 VAC).

Figure 2 HQ40d Instrument Components

HQ40d Meter 5 PC Application Software (Cat. No. HQ40d45)
AC Power Cord (Cat. No. 18010-00 for 115 VAC; 6 AC-DC Power Supply (Cat. No. 58270-00)
Cat. No. 46836-00 for 230 VAC)

3 AA Batteries (4) (Cat. No. 19380-04) 7 USB/DC Power Adapter (Cat. No. 58134-00)

User Manual (Cat. No. HQ40d18)

11



Installation

3.2 A AC Power and Batteries

3.2.1 Battery Power

DANGER
Use only alkaline or nickel metal hydride type batteries in the
meter. Other battery types might cause a fire or explosion.

DANGER

Make sure that the batteries are installed according to the
polarity markings in the meter battery compartment. Failure to
correctly install the batteries can result in damage to the
meter, fire, or explosion.

DANGER

AC mains outlets in wet or potentially wet locations MUST
ALWAYS be provided with a Ground Fault Circuit Interrupting
(GFCI/GFI) circuit breaker. The AC-DC power adapter provided
with this product is not sealed and must not be used on wet
benches or in wet locations without GFCI protection.

CAUTION
Never mix battery types in the meter. Use four AA alkaline, or
four AA nickel metal hydride batteries.

Important Note: The battery compartment of the meter and the
USB/DC power adapter are not waterproof. Use care when
operating these devices on a bench in wet environments. Water
may infiltrate these devices and eventually cause performance or
quality problems. Periodic inspection of the batteries and battery
compartment is recommended, if the meter is used in wet
environments: remove, clean, and dry the batteries, the interior of
the battery compartment, and the battery contacts; then reinsert the
batteries and close the compartment cover.

The meter can be battery powered using four AA batteries (alkaline
or nickel metal hydride) or by AC power. Connection to AC power
requires additional components (section 3.2.2 on page 14).

Important Note: Rechargeable alkaline or nickel metal hydride
batteries may also be used in the meter (do not mix battery types).
Batteries are not charged in the meter.

1. Pull the release tab on the battery cover and remove the cover
as shown in Figure 3.

2. Insert four AA batteries (alkaline or nickel metal hydride)
following polarity markings inside the battery housing.

3. Replace the battery cover.

12



Installation

Figure 3 Battery Installation

1 AA Alkaline or Nickel Metal Hydride Battery (4) 3 Release Tab
(Do not mix battery types.)
2  Battery Cover

A battery icon appears in the top right corner of the display to
indicate current battery status.

When batteries are installed, the meter will automatically shut off
after five minutes of sitting idle (this is the default setting). This auto
shut-off feature can be changed in the Display Options menu

(see section 9.7 on page 97).

Note: When using nickel metal hydride (NiMH) batteries, the battery icon
will not indicate a full charge after freshly charged batteries have been
inserted (NiMH batteries are 1.2 V versus 1.5 V for alkaline batteries). Even
though the icon does not indicate complete battery charge, if you use 2500
mAH NiMH batteries you will achieve 90% of instrument operation lifetime
(before you need to recharge) versus new alkaline batteries.

Note: NiMH batteries self-discharge during storage. If you do not insert
freshly charged NiMH batteries, operational lifetime will be reduced from
this 90%.

Note: As batteries age, their output voltage decreases. Whenever battery
voltage drops below 4-volts, the meter will shut itself down, to assure no
loss of data. Insert fresh batteries and meter functionality will be restored.

13



Installation

3.2.2 AC Power

All meters can be powered by AC power using a power supply,
adapter, and cord. The HQ40d meter ships with an AC-DC power
supply, a USB/DC power adapter, and a power cord (see Figure 6
on page 17). The USB/DC power adaptor allows the meter to
transfer data to a computer or flash memory stick (section 3.5 on
page 16).

The HQ30d, HQ11d, and HQ14d meters can be powered by AC
power using optional AC power adapter kits (Cat. No. 58263-00 for
115 VAC or 58311-00 for 230 VAC). Both kits include an AC-DC
power supply, a DC power adapter, and a power cord.

(Figure 1 on page 11).

3.3 Turning the Meter On and Off

3.4 Probe Connection

Note: The meter can be operated in several different languages. When the
meter is turned on for the first time, the user must select a language before
any other meter functions can be accessed. Additionally, the operator is
prompted to enter the correct time and date during initial use, and to verify
correct time and date whenever the batteries are changed. See section 4.3
on page 22.

Press the power ON/OFF key to turn the meter on. If the meter does
not turn on, be sure the batteries are installed properly or that the
AC-DC power supply is connected properly to an electrical outlet.

Press the power ON/OFF key to turn the meter off. When batteries
are used, the display backlight will turn off after 1 minute, and the
meter will automatically turn off after 5 minutes (default settings).
These features can be changed in the Meter Options>Display
Options>Auto Shut Off/Backlight menus.

CAUTION

BEFORE ATTACHING THE PROBE FOR THE FIRST TIME: Set
the date and time in the meter before attaching the IntelliCAL
probe for its first use. If the meter date and time are incorrect
when the probe is installed, the probe will retain this incorrect
time stamp for the remainder of its service life, even if the
meter time and date have subsequently been corrected.

14



Installation

The HQ11d, HQ14d, and the HQ30d support single connection and
display of IntelliCAL™ probes (see Figure 4).

Figure 4 Connectors on HQ11d, HQ14d, HQ30d Meters

1 USB/DC Power Adapter Port (8-pin) | 2 Probe Port (5-pin)
The HQ40d supports dual connection and display of InteliCAL™
probes (see Figure 5).
Figure 5 Connectors on HQ40d Meter
1 Probe Port (5-pin) ’ 2 USB/DC Power Adapter Port (8-pin)

15



Installation

3.5 Data Transfer

Important Note: The battery compartment of the meter and the
USB/DC power adapter are not waterproof. Use care when
operating these devices on a bench in wet environments. Water
may infiltrate these devices and eventually cause performance or
quality problems. Periodic inspection of the batteries and battery
compartment is recommended, if the meter is used in wet
environments: remove, clean, and dry the batteries, the interior of
the battery compartment, and the battery contacts; then reinsert the
batteries and close the compartment cover.

Data can be transferred to a PC, printer, or flash memory stick by
using the USB/DC power adapter. Refer to Figure 6 for USB/DC
‘ —— power adapter connections.

The USB peripheral connector on the USB/DC power adapter is

. used for data transfer to a flash memory stick or printer. The flash
USB - Perlpheral stick can be connected to a PC for data transfer.

L] The USB host connector on the USB/DC power adapter is used for
. direct connection to a PC using a standard USB cable. The HQ40d
Application Software must be installed onto a PC for direct
communication with the meter. Start the Application Software to
transfer data.

USB - Host

To conserve battery life, USB functionality is enabled only when the
meter is initially turned on and remains connected to AC power.

To enable USB:
1. Turn the instrument off.
2. Connect the USB/DC power adapter to the instrument.

3. Plug the AC power cord into the AC-DC power supply. Connect
the power output jack from the AC-DC power supply to the
USB/DC power adapter.

4. Plug the AC power cord into an AC receptacle.

5. Turn on the instrument and plug in the desired USB device
(refer to Figure 6).

See section 5.3 on page 31 for more information on data transfer.

16
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Figure 6 USB/DC Power Adapter Connections for Data Transfer

1 AC-DC Power Supply 4  Personal Computer Connection (USB Host)
2 AC Power Cord 5 Flash Memory Stick/Printer Connection (USB Peripheral)
3 USB/DC Power Adapter

17
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Section 4  System Start Up

4.1 Basic Start Up Overview

Install batteries, close the battery compartment door and power
on the meter.

Select the language to display on the screen.
Refer to section 4.3 on page 22.

Set the date and time. Refer to section 4.4 on page 22.

Set the Sample and Operator IDs. Refer to section 5.1 on
page 25.

Connect the probe to the meter.

When an IntelliCAL probe is connected to a HQ30d or HQ40d
meter, the meter automatically recognizes the parameter and is
ready for use. The HQ11d measures only pH/mV. The HQ14d
measures only conductivity, salinity, and total dissolved solids
(TDS).

Calibrate the probe.

e pH Probe, section 6.1 on page 47

«  Conductivity Probe, section 7.1 on page 63

* LDO Probe, section 8.2 on page 79 or use factory-default
setting

Take a measurement reading.

e pH Probe, section 6.2 on page 49

e Conductivity Probe, section 7.2 on page 64
e LDO Probe, section 8.1 on page 79

Run Check Standards (pH and Conductivity only).
e pH Probe, section 6.3 on page 49

e Conductivity Probe, section 7.3 on page 65
Set the method.

e pH Probe, section 6.4 on page 51

«  Conductivity Probe, section 7.4 on page 66
e LDO Probe, section 8.3 on page 81

10. Modify Meter Options. Refer to Section 9 on page 91.

19



System Start Up

4.2 Meter User Interface and Navigation

4.2.1 Keypad Description

Figure 7 shows the meter keypad and key descriptions common to
all models.

T

[H@)sz3a multi

//

/
\i\

Q
;

Figure 7 HQ Series Keypad Description

1 POWER ON/OFF 6 UP and DOWN Softkeys: function changes with software
menus
2 OPERATORID 7 GREEN/RIGHT Softkey: function changes with software
menu
BACKLIGHT 8 DATA LOG
SAMPLE ID 9 METER OPTIONS AND PARAMETER METHODS
BLUE/LEFT Softkey: function changes with software menu

20



System Start Up

4.2.2 Display Description (Single and Dual)

4.2.2.1 Using Single Screen Mode

The meter displays the concentration, units, temperature,
calibration status, operator ID, sample ID, date, and time as shown
in Figure 8 .

The HQ40d meter can display two parameters simultaneously in
the dual screen mode. See section 4.2.2.2.

[ 17]
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15:12:27
13-Mar-2006,

;ég\@

J

Figure 8 Single Screen Mode

Calibration Indicator

7 Time

IntelliCAL™ Probe Type

8 Date

Main Measurement Unit

9 Menu Driven Function Bar (Operated by GREEN/RIGHT
key, UP and DOWN keys, and BLUE/LEFT key)

Battery Status

10 Sample and Operator Identification

Sample Temperature

11 Stability or Display Lock Indicator

Additional Units

4.2.2.2 Using Dual Screen Mode (HQ40d only)

[DOT0T 7 pHCIOT [}

7 8 10.5 °C
- 7.66 mg/L 96.1 %
7 8 12.6 °C
- 7.00 pH 0.0 my
L Lpo 01 (020) 1:28:45 PM
i JOHN DOE Nov 7,2005

When two probes are connected to the HQ40d meter, the screen
can show the reading from both probes simultaneously, or show
just one probe.

With two probes connected to the meter, use the UP and DOWN
keys to change the screen mode to single or dual screen. In dual
screen mode, the UP key will select the left probe for single view
and the DOWN key will select the right probe.
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4.3 Selecting the Language

The meter can be operated in several different languages. When
the meter is turned on for the first time, the user must select a
language before any other meter functions can be accessed.

To select or change the language:

Access Control ﬂ 2. Use the UP and DOWN keys to highlight Language. Press the
Display Options GREEN/RIGHT key under Select.

Sound

Time
Temperature Units: °C
Language: English

_ 3. Use the UP and DOWN keys to select a language. Press the
Language GREEN/RIGHT key under OK.

& English |
™ Frangais

" Deutsch

" Italiano

" Portugués (Brasil)

& Espafiol

Cancel | ¢ | Ok |

4.4 Setting the Date and Time

CAUTION

BEFORE ATTACHING THE PROBE FOR THE FIRST TIME: Set
the date and time in the meter before attaching the IntelliCAL
probe for its first use. If the meter date and time are incorrect
when the probe is installed, the probe will retain this incorrect
time stamp for the remainder of its service life.

To change the time and date that is displayed on the meter:

Instrument Information ] 2. Use the UP and DOWN keys to highlight Time. Press the
Access Control GREEN/RIGHT key under Select.

Display Options

Sound

Time

Temperature Units: °C =
mnj

22



System Start Up

2y

=

Set Time

Time Format: 24 h

Set Date

Date Format: 9-Dec-2005

et | ¢ | select

(B Set Time

_r

Enter Time

16 HIRE:

Use Arrow Keys To Change

Cancel | ¢ | > |

()] Time Format

" 24h
% A /P |

@ Set Date

_r

Enter Date

EE] - mar - 2006
Use Arrgw Keys To Change

[N, Date Format
120052008
0122005
& 2005-12-9
 0-Dec-2005

{* Dec 9, 2005 |

3. By default, time entries use the 24-hour clock format. Use the
UP and DOWN keys to highlight Set Time, Time Format, Set
Date, or Date Format. Press the GREEN/RIGHT key under
Select.

SET TIME
Use the UP and DOWN keys to change the time. Press the
GREEN/RIGHT key to advance to the next space.

Press the GREEN/RIGHT key until OK replaces the right arrow in the
function bar. Select OK to complete the entry. All time entry is in
24-hour format.

TIME FORMAT
Use the UP and DOWN keys to select an AM/PM (12-hour) or
24-hour time clock. Press the GREEN/RIGHT key under OK.

SET DATE

By default, date entries use the day-month-year format. Use the UP
and DOWN keys to change the date. Press the GREEN/RIGHT key to
advance to the next space. Press the GREEN/RIGHT key until OK
replaces the right arrow in the function bar. Select OK to complete
the entry.

DATE FORMAT
Use the UP and DOWN keys to select a date format. Press the
GREEN/RIGHT key under OK.
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Section 5  Standard Operation

Important Note: Screen shot examples in this manual are included
for illustrative purposes, and may not reflect actual results.

5.1 Setting the Sample and Operator Identification

5.1.1 Sample ID

5.1.1.1 Creating a New Sample ID

& Sample ID
Current 1D: TANK 12
Create New Sample ID

& Create Hew Sample ID

Enter New Sample 1D:

Current 1D TAME 12

Gancel | ¢ | OK

Use the SAMPLE ID key to associate sample readings with a
particular sample location. The Sample ID will be shown in the
lower left corner of the display, and all stored data will include this
ID. If no Sample ID is entered, the meter will display a generic
“Sample ID".

Use the OPERATOR ID key to associate sample readings with an
individual. The Operator ID will be shown in the lower left corner of
the display, and all stored data will include this ID. If no Operator ID
is entered, the meter will display three dashes in the display.

Note: Sample and Operator ID text can be entered using the optional
keyboard.

To enter a new Sample ID:
1. Pressthe SAMPLE ID key.

2. Use the UP and DOWN keys to highlight Create New Sample
ID. Press the GREEN/RIGHT key under Select.

3. Use the UP and DOWN keys to scroll through the letters and
numbers. To accept a letter or number, press the GREEN/RIGHT
key. The cursor will advance to the next space.

4. Repeat the previous step to add additional letters or numbers
until the name is complete. To add a space, scroll to the blank
space between A and 9 using the UP and DOWN keys and
press the GREEN/RIGHT key. To replace a letter or number,
press the BLUE/LEFT key and re-enter the letter or number.

5. Press the GREEN/RIGHT key until OK replaces the right arrow
in the function bar. Select OK to complete the entry.
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5.1.1.2 Selecting a Sample ID

sample ID To select a different Sample ID:

Current 1D: Default 1 PreSS the SAMPLE ID key

Create New Sample ID 2. Use the UP and DOWN keys to highlight Current ID. Press the
GREEN/RIGHT key under Select.

m ) 3. Use the UP and DOWN keys to select the correct Sample ID.
Press the GREEN/RIGHT key under OK.

" STREAM EAST

O TANE 12

[ TP WRDOZ |
 Default

Cancel | ¢ | ok

5.1.1.3 Deleting a Sample ID
Sample ID To delete an existing Sample ID:
Current ID: TANK 12 1. Press the SAMPLE ID key.

Create New Sample 1D 2. Use the UP and DOWN keys to highlight Delete Sample ID.
Delete Sample ID Press the GREEN/RIGHT key under Select.

Note: The default Sample ID cannot be deleted.

3. Use the UP and DOWN keys to select the Sample ID to be

& Delete Sample ID
deleted. Press the GREEN/RIGHT key under Delete.

" STREAM EAST
¥ TANK 12 |
TP WRDOZ

“Concel | $ | Delete
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5.1.2 Operator ID

5.1.2.1 Creating a New Operator ID

f Operator ID
Current ID: JOHN DOE
Create New Operator 1D
Delete Operator ID

T Bt | & | Seled |
f Create New Operator ID

Enter New Operator 1D:

Current ID: JOHK DOE

Gancel | ¢ | OK

5.1.2.2 Selecting an Operator ID

U Operator ID
Current ID: Default
Create New Operator 1D

T et | ¢ | selec

[ Select Current Operator ID

" JOHW DOE

|ﬂ' SALLY JOMES

" Default

Gancel | ¢ | OK

To create a new Operator ID:

1.
2.

Press the OPERATOR ID key.

Use the UP and DOWN keys to highlight Create New Operator
ID. Press the GREEN/RIGHT key under Select.

Use the UP and DOWN keys to scroll through the letters and
numbers. To accept a letter or number, press the GREEN/RIGHT
key. The cursor will advance to the next space.

Repeat the previous step to add additional letters or numbers
until the name is complete. To add a space, scroll to the blank
space between A and 9 using the UP and DOWN keys and
press the GREEN/RIGHT key. To replace a letter or number,
press the BLUE/LEFT key and re-enter the letter or number.

Press the GREEN/RIGHT key until OK replaces the right arrow
in the function bar. Press the GREEN/RIGHT key under OK.

To select an existing Operator ID:

1.
2.

Press the OPERATOR ID key.

Use the UP and DOWN keys to highlight Current ID. Press the
GREEN/RIGHT key under Select.

Use the UP and DOWN keys to select the Operator ID. Press
the GREEN/RIGHT key under OK.
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5.1.2.3 Deleting an Operator ID

5.

f Operator ID

Current 1D: SALLY JONES
Create New Operator ID

Delete Operator ID

CEit |+ | Seleat |

" JOHN DOE
@ SALLY JONES

“Cancel | ¢ | Delete

2 Using the Data Log

5.2.1 Storing Data

5.2.2 Viewing Stored Data

£ Data Log

View Data Log

Delete Data Log
Send Data Log
Yiew Probe Data
Report Options

bt | & | select |

To delete an existing Operator ID:
1. Pressthe OPERATOR ID key.

Note: The Default Operator ID cannot be deleted

2. Use the UP and DOWN keys to highlight Delete Operator ID.
Press the GREEN/RIGHT key under Select.

3. Use the UP and DOWN keys to select the Operator ID to be
deleted. Press the GREEN/RIGHT key under Delete.

Note: If the Current Operator ID is deleted, Default becomes the
Current Operator ID.

The HQ series portable meters can store up to 500 sample
measurement, calibration, or check standard measurement results.

Data is stored automatically when Press to Read or Interval is
selected for Measurement Mode in the Meter Options menu. When
Continuous is selected, data will only be stored when the
GREEN/RIGHT key under Store is pressed.

The data log records events chronologically, and displays the
current number of data records (for example Data Record 250 of
500). The most recent data record is saved as 001 of 500. Perform
the following to recall data:

1. Pressthe DATA LOG key.

2. Use the UP and DOWN keys to highlight View Data Log. Press
the GREEN/RIGHT key under Select.

3. The display shows the most recent measurement, calibration,
or check standard. Use the UP and DOWN keys to scroll
through the stored data.
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[ Reading Log

Mov 7,2005  LLDO 01 (24)
2:46:57 M fUOHN DOE

7.51 mg/L 11.0 °C

Q5.3 %
Data Point 001 of 067

[ Calibration Log

Moy 52005 1710013 Al
Slope: -59.18 myYpH (100%)
Offset -40.9 my
hodel:pHC 101

Data Point 029 of 100

“Eit | & | Details |
| Check Standard Log

12:27:27 G-Jun-2006
6,902 |---em = FO102
Reading outside limits
Standard: 7.00pH - 25°C
Reading: 2.373 pH

Data Point 001 of 0032

bt | & | Details |

5.2.3 Viewing Probe Data

£ Data Log

Wiew Data Log
Delete Data Log
Send Data Log

Yiew Probe Data

Report Options

Bt | & | Select |

READING LOG

The measurement or Reading Log shows the most recent
measurement value with associated time, date, operator and
sample ID. A warning message appears if an error is associated
with the measurement such as over limit or expired calibration.

The first screen displays information associated with the reading.

Press the GREEN/RIGHT key to access the calibration details for the
reading. Press the UP and DOWN keys under Details. Scroll (if
necessary) to the desired information associated with the reading.

CALIBRATION LOG

The Calibration Log shows the most recent calibration data. Any
error messages appear before other calibration data. If there are
multiple error messages, they are listed in the Details screen.

The first screen displays information associated with the calibration.

Press the GREEN/RIGHT key to access the calibration details for the
calibration. Press the UP and DOWN keys under Details. Scroll (if
necessary) to the desired information associated with the reading.

CHECK STANDARD LOG
The Check Standard Log (pH or conductivity only) shows the most
recent check standard data with results.

The first screen displays the results of the check standard.

Press the GREEN/RIGHT key to access the calibration details for the
reading. Press the UP and DOWN keys under Details. Scroll (if
necessary) to the desired information associated with the reading.

Note: A probe must be connected to the meter to use the View Probe Data
function.

1. Press the DATA LOG key on the meter.

2. Use the UP and DOWN keys to highlight View Probe Data.
Press the GREEN/RIGHT key under Select.
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4= pHC101

= LDO101

" hit | | Select |

£8a Selected Probe Data

Yiew Current Calibration

Send Current Calibration
Wiew Calibration History
Send Calibration History

“ bt | ¢ | Select |

5.2.4 Deleting Data

I Data Log
Wiew Data Log

Delete Data Log

Send Data Log

View Probe Data
Report Options

bt | & | Select |

[ Delete Data Log

Delete All Data?

Gncel | | oK |

If only one probe is connected, proceed to Step 4. If two probes
are connected (HQ40d only), the connected probes will be
displayed. Use the UP and DOWN keys to highlight the probe.
Press the GREEN/RIGHT key under Select.

Use the UP and DOWN keys to highlight one of the selections
for Probe Data. Press the GREEN/RIGHT key under Select.

Data will be automatically deleted when the data log is full on a first
in first out basis (oldest data deleted first).

Data can be deleted manually when Access Control is off, or when
a valid password is entered.

1.
2.

Press the DATA LOG key.

Use the UP and DOWN keys to highlight Delete Data Log.
Press the GREEN/RIGHT key under Select.

The display will show “Delete All Data?”. Press the
GREEN/RIGHT key under Select to delete all stored data.
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5.3 Transferring Data

5.3.1 Transferring Data Options

5.3.1.1 Selecting Printed Report Types

Delete Data Log
Send Data Log

Report Options

Bt | & | Select |

£ Report Options
Report Type: Basic Report
Column Headers: On

Bt | & | Select |

£ Report Type

¥ Basic Report

" Advanced Report
" Total Report

Cancel | & | oK |

Data can be transferred to a printer, flash memory stick, or
computer (PC) using the USB connection on the USB/DC power
adapter. The meter must be powered on after connection to AC
power for data transfer to occur.

Note: If the response time is slow when transferring data, reformat the
flash memory stick or computer to use the file allocation table (FAT) format.

Data that is sent to a printer can be configured to contain one, two,
or three lines of information (Basic, Advanced, or Total Reports).
Data that is transferred to a computer or flash memory stick can be
configured to include or omit a column header row.

The data log can be printed at three levels of detail: Basic Report,
Advanced Report or Total Report as described in section 5.4.2 on
page 36.

Note: The Report Type applies only to reports that are sent to a printer.
Data that is transferred to the USB Flash memory Stick or PC will always
receive the Total Report.

1. Pressthe DATA LOG key. Use the UP and DOWN keys to
highlight Report Options. Press the GREEN/RIGHT key under
Select.

2. Use the UP and DOWN keys to highlight Report Type. Press
the GREEN/RIGHT key under Select.

3. Use the UP and DOWN keys to select Basic Report, Advanced
Report, or Total Report. Press the GREEN/RIGHT key under OK.

Printed reports will contain the level of detail that is selected.
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5.3.1.2 Including Column Headers in Data Files

£ Column Headers

Delete Data Log
Send Data Log

Report Options

| Exit | & | select |

i Report Options
Report Type: Basic Report
Column Headers: On

 0n

& off |

Cancel | ¢ | Ok |

The HQd meters include a row of column headings whenever data
is stored in the meter. This header contains descriptions of the data
so that the downloaded data is easily recognizable (section 5.6 on
page 42). The header information is sent to a USB flash memory
stick and/or PC when the column headers option is on.

Note: Column Headers applies only to data that is sent to a USB Flash
memory Stick or PC.

The column headers option is on by default and should be left on
for most users. If an application or post-processing method is used
that is incompatible with the headers, the column headers can be
turned off.

Note: If the column headers option is changed from off to on, or if the
language setting is changed, a column header row will appear in the data
table at the point where the change took place.

To turn column headers off or on:

1. Press the DATA LOG key. Use the UP and DOWN keys to
highlight Report Options. Press the GREEN/RIGHT key under
Select.

2. Use the UP and DOWN keys to highlight Column Headers.
Press the GREEN/RIGHT key under Select.

3. Use the UP and DOWN keys to select On or Off. Press the
GREEN/RIGHT key under OK.
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5.3.2 Sending Data to a Printer

———

i

USB - Peripheral

£ Data Log

Wiew Data Log
Delete Data Log

Send Data Log

Report Options

| Edt | & | select |
£ Send Data Log

Sending Data...

The HQd meters can connect to a compatible 72-column printer
using a USB cable. Printed report formats are detailed in
section 5.4 on page 36.

To send data to a printer:

1.

Turn off the meter. Connect the meter to an electrical outlet
using the USB/DC power adapter and then turn on the meter.

Connect the printer cable to the peripheral USB connector on
the USB/DC power adapter (for more information see
section 3.5 on page 16).

Press the DATA LOG key on the meter.

Use the UP and DOWN keys to highlight Send Data Log. Press
the GREEN/RIGHT key under Select.

The display will show "Sending Data" to indicate that the data is
being sent to the printer. All measurement data, calibration
data, and check standard results will be printed at the level of
detail selected (section 5.3.1.1 on page 31).

Important Note: Never disconnect USB devices from the USB/DC
power adapter or the USB/DC power adapter from the meter when
the "Sending Data" screen is displayed, or the meter may lock up.

5.3.3 Sending Data to a Flash Memory Stick

=

USB - Peripheral

£ Data Log

Wiew Data Log
Delete Data Log

Send Data Log

Report Options

Bt | & | Select |

To send data to a flash memory stick:

1.

Turn off the meter. Connect the meter to an electrical outlet
using the USB/DC power adapter and then turn on the meter.

Connect the flash memory stick to the peripheral USB
connector on the USB/DC power adapter (for more information
see section 3.5 on page 16).

Press the DATA LOG key on the meter.

Use the UP and DOWN keys to highlight Send Data Log. Press
the GREEN/RIGHT key under Select.
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0 sendpatatog [

Sending Data...

The display will show "Sending Data" to indicate that the data is
being stored on the flash memory stick. All measurement data,
calibration data, and check standard results will be stored on
the memory stick in a text (.txt) file format.

5.3.4 Sending Data to a Computer using the HQd PC Application Software

To send data directly to a computer:

£ Data Log

Delete Data Log
Send Data Log

Report Options

| Exit | & | select |

£ Send Data Log 7

Sending Data...

T 1.
n . 2.

Wiew Data Log 6.

Load the PC Application Software onto a PC.

Turn off the meter. Connect the meter to an electrical outlet
using the USB/DC power adapter and then turn on the meter.

Connect a USB cable (Cat. No. 59240-00) to the host USB
connector on the USB/DC power adapter and to the computer.

Open the PC Application software on the PC. Click on the
green triangle shown in the menu bar to initiate a connection.

Press the DATA LOG key on the meter.

Use the UP and DOWN keys to highlight Send Data Log. Press
the GREEN/RIGHT key under Select.

The meter will show "Sending Data". The data will appear in the
PC Application Software window. The file is saved in Comma
Separated Values (.csv) file format.

Note: The PC will receive the complete record. It is unaffected by
whatever "Report Type" setting (Basic, Advanced, Total) is selected for
printed reports.
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5.3.5 Sending Probe Calibration Data

£ Data Log

Wiew Data Log
Delete Data Log
Send Data Log
¥iew Probe Data
Report Options

Bt | & | Select |

£ Select Probe
« pHC101
= LDO101

Bt | & | Select |

£ Selected Probe Data
Send Current Calibration
Wiew Calibration History
Send Calibration History

Bt | & | Select |

£ Send Current Calibration

Sending Data...

Calibration data is included as part of the data log, but can also be
specifically printed or downloaded from the stored information in the
IntelliCAL probe. Printed calibration reports are detailed in

section 5.5 on page 40.

1. Pressthe DATA LOG key on the meter.

2. Use the UP and DOWN keys to highlight View Probe Data.
Press the GREEN/RIGHT key under Select.

Note: A probe must be connected to the meter in order to use the View
Probe Data function.

3. If only one probe is connected, proceed to Step 4. If two probes
are connected (HQ40d meter only), both probes will be
displayed. Use the UP and DOWN keys to highlight the desired
probe. Press the GREEN/RIGHT key under Select.

4. Use the UP and DOWN keys to highlight Send Current
Calibration or Send Calibration History.

¢ Send Current Calibration: sends the most recent
calibration information.

e Send Calibration History: sends all calibration information
that is stored in the probe.

Press the GREEN/RIGHT key under Select.

5. The display will show “Sending Data” to indicate that the data is
being sent to a printer, USB flash memory stick or PC.

Important Note: Never disconnect USB devices from the USB/DC
power adapter or the USB/DC power adapter from the meter when
the "Sending Data" screen is displayed, or the meter may lock up.
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5.4 Viewing Printed Data Log Reports

When the data log is sent to a printer (section 5.3.2 on page 33),
the printed report contains all stored sample data, check standard
data, and calibration information.

Note: All error messages will print at the end of each report option selected
(Basic Report, Advanced Report, or Total Report).
5.4.1 Report Names

The first line of each report displays the report name, which is
associated with the data log file. Figure 9 shows an example of the
report name on a printed report.

__________________________________________________

RD LDO 16: 14 32 13-12- 05 6.59 mg/L NORTH TANK -05 JOSEPH L

Figure 9 Report Name

1 Serial Number 3 Date and Time (24 h) (YYMMDDhhmm)

2 Report Label 4  File Type Extension

5.4.2 Sample Results

The amount of information that is printed for sample readings varies
with the selected Report Type (Basic, Advanced, or Total).

5.4.2.1 Basic Reports

A Basic Report contains a single line of information per sample
reading. Figure 10 details the information available in this type
of report.

9999RV123456-SENDDATA-0512131618 . TXT

. —_————— —— e ——

iRD| -LDO"16 14:32/113-12-0516.59 Irmg/L. INORTH TANK. I—05 JOSEPH L,

e e

Figure 10 Sample Data on a Basic Report

Measurement Type (RD = Reading) 6 Reading Units
2  Parameter Type (pH, LDO, CD, etc.) 7 Sample ID: user-defined, displays "SAMPLE ID" if
undefined
3 Time (hh:mm:ss in 24 h format) 8 Sample ID Counter
4  Date (DD-MM-YY or user-defined format) 9 Operator ID: user-defined, displays "- - -" if undefined

Reading Value
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5.4.2.2 Advanced Reports

An Advanced Report contains two lines of information per sample
reading. The first line of information is the same as the information
in a Basic Report. The second line includes additional information
as shown in Figure 11.

9999RV123456-SENDDATA-0512131618.TXT
RD LDO 16 14: 32 13-12- 05 6. 59 mg/L PLATTE BDGE2022 JULIE

= I

________________________________________________________________________
F======z===+——__\=-=-==

Figure 11 Sample Data on an Advanced Report

Probe Model Name

Error Message (if applicable)

Probe Serial Number: when using the HQ40d meter, the serial number will be prefaced by "<" or ">" to indicate which
channel the probe was connected to during a dual reading.

4 Additional Units: displays all additional units associated with the reading. Contents vary depending on type of parameter
being read.

5 Method Settings: displays highest-priority method setting associated with the reading. Contents vary depending on type
of parameter being read and configuration of specific method.

5.4.2.3 Total Reports

A Total Report contains three lines of information per sample
reading. The first two lines of information are the same as the
information in an advanced report. The third line includes additional
information as shown in Figure 12.

9999RV123456-SENDDATA-0512131618 . TXT

RD pH 07:52:47 08-03-06 3.95 pH PLATTE BDGE2046 JULIE
pHC301 =~ <06047527 21.8°C,167.0mv
Default! CAL12:52 /08-03-06!58.36mV/pH; -9.3mV, |MICHAEL)

Figure 12 Sample Data on a Total Report

Method Name: user-defined Method Name used to take this reading

Calibration Time: time of last calibration, prefaced by "CAL" and displayed as hh:mm in 24 h format

Calibration Date: date of last calibration (DD-MM-YY or user-defined format)

Calibration Slope

Offset: contents vary depending on type of parameter being read and configuration of specific method. May be blank.

OOl W|IN|F

Calibration Operator ID: user-defined Operator ID of person who performed the last calibration.
Displays "- - -" if undefined.
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5.4.3 Calibration Results

Calibration data is included in the data log printout as two lines of
information (Figure 13).The amount of information that is displayed
for calibration data does not vary with the selected Report Option.

P __________4 ____________4 g_______________ mndEviiduvaemve SvEvEvEvEEvENiviN) NvElvEvavEvie=er

______________________________

____________________________________

Figure 13 Calibration Data Report

Measurement Type (CL = Calibration)

Parameter Type (pH, LDO, CD, etc.)

Calibration Time: prefaced by "CAL" and displayed as hh:mm in 24 h format

Calibration Date (DD-MM-YY or user-defined format)

Calibration Slope

Offset: contents vary depending on type of parameter being read and configuration of specific method. May be blank.

N[o|ga| b~ WIN|F

r2: contents vary depending on type of parameter being read, configuration of specific method and number of calibration
standards read. May be blank.

oo

Calibration Operator ID: user-defined Operator ID of person who performed this calibration. Displays "- - -" if undefined.

Method Name: user-defined Method Name used to take this reading

10 Probe Model Name

11 Probe Serial Number: when using the HQ40d meter, the serial number will be prefaced by "<" or ">" to indicate which
channel the probe was connected to during a dual reading
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5.4.4 Check Standard Results

Check standard results are included in the data log printout as a
single line of information (Figure 14). The amount of information
that is displayed for check standard results does not vary with the
selected Report Option.

9999RV123456 SENDDATA 0512131618 TXT

Figure 14 Check Standard Report
Measurement Type (ST = Check Standard)
Parameter Type (pH, LDO, CD, etc.)
Check Standard Time (hh:mm:ss in 24 h format)
Check Standard Date (DD-MM-YY or user-defined format)
Reading Value

Reading Units
Check Standard Pass/Fail: identifies whether Check Standard acceptance criteria has been met

Check Standard Operator ID: user-defined Operator ID of person who performed the check standard.
Displays "- - -" if undefined.

0| N[Ol W[IN|F
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5.5 Viewing Printed Calibration Reports

A report can be printed for current calibration information or
calibration history as described in section 5.3.5 on page 35.

5.5.1 Current Calibration Reports

A Current Calibration Report contains two lines of information.
Figure 15 details the information available in this type of report.

jjgjjvnusjlsmncmfoslz131sj TXT

s.--‘____—- __________

____4*_____--____-__— EEEE—— o R

_______________

Figure 15 Current Calibration Report

1 Report Type (IC = Current Calibration)

2 Parameter Type (pH, LDO, CD, etc.)

3 Calibration Time: prefaced by "CAL" and displayed as hh:mm in 24 h format

4  Calibration Date (DD-MM-YY or user-defined format)

5 Calibration Slope

6 Offset: contents vary depending on type of parameter being read and configuration of specific method. May be blank.

7  r2: contents vary depending on type of parameter being read, configuration of specific method and number of calibration
standards read. May be blank.

8 Calibration Operator ID: user-defined Operator ID of person who performed this calibration. Displays "- - -" if undefined.
Method Name: user-defined Method Name used to take this reading

10 Probe Model Name

11 Probe Serial Number: when using the HQ40d meter, the serial number will be prefaced by "<" or ">" to indicate which

channel the probe was connected to during a dual reading.
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5.5.2 Calibration History Reports

A Calibration History Report contains two lines of information per
calibration. Figure 16 details the information available in this type
of report.

G TN __________4______\____4 ‘____________ _____________

___________________

CH LDO CAL13:01 10-03 06 104. 1%
LDO|L01 >52040259

CH CDC CALOO:05 01[-01-05 0.41'cm-1
CDCi401 >060:.3258

@ ®

Figure 16 Calibration History Report

Report Type (CH = Calibration History)

Parameter Type (pH, LDO, CD, etc.)

Calibration Time: prefaced by "CAL" and displayed as hh:mm in 24 h format

Calibration Date (DD-MM-YY or user-defined format)

Calibration Slope

Offset: contents vary depending on type of parameter being read and configuration of specific method. May be blank.

Probe Model Name

O N[Ol WIN]|F

Probe Serial Number: when using the HQ40d meter, the serial number will be prefaced by "<" or ">" to indicate which
channel the probe was connected to during a dual reading.
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5.6 Viewing Downloaded Data Files

Data sent to a flash memory stick will be found as a .txt file. Data
sent to a computer will be found as a .csv file. The file name will
have the following format:

"Serial Number-Data File Type-DateTime"

Table 1 details several examples of file names from a flash memory
stick. The DateTime information contains the date in the
"YYMMDD" format and Time in the 24-hour format.

Table 1 Example File Names for Data Sent to a Flash Memory Stick

Data File Type

Example File Name

Send Data Log

9999NNO00000-SENDDATA-0603131624.TXT

Send Current Calibration

9999NNO000000-SENDCCAL-0603131624.TXT

Send Calibration History

9999NNO000000-SENDCALH -0603131624.TXT

Real Time Data

RTDATA.TXT

When opened, each line of the .txt file is a data record containing
several fields separated by commas. If a field is not used or is not
populated for a particular record, the field will be blank and only the
comma (,) will appear in the file.

To view the data in columns, open the file using an application such
as Microsoft® Excel® spreadsheet software. When viewed in a
spreadsheet, each column will have a header row (column headers
option must be on as detailed in section 5.3.1.2 on page 32).

The column header names with data examples are detailed in
Table 2. The displayed data will vary depending on the type of
probe and the method of measurement that is used.

Table 2 Data File Description

Column No. | Column Header Name

Data Description and Example Values

1 Type

Type of data:

RD = Reading

CL = Calibration

CK = Check Standard
CH = Calibration History
IC = Current Calibration

Parameter Type

Parameter: LDO, pH, or CD (conductivity)

Date Date of reading: stored in user-defined Date Format

4 Time Time of reading: stored in user-defined Time Format
Operator ID of the person who performed the reading or calibration. Will

5 Operator 1D display "- - -" if default Operator ID is used.

6 Probe Model Model number of the probe, for example pHC101, CDC401, LDO101
Probe Serial Number

7 Probe SN On the HQ40d meter, the serial number is prefaced by "<" or ">" to indicate
which port the probe was connected to during the reading.

8 Method Name User-defined name of the method used for the reading.

9 Sample ID User-defined Sample ID for the reading

P Will display "Sample ID" if the default Sample ID is used.
10 Primary Reading Value Measured value

Will display "-----" if out of range.
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Table 2 Data File Description

Column No. | Column Header Name Data Description and Example Values
11 Primary Reading Units Measurement units defined for method, for example pH or mS/cm
12 Supp Reading 1 First Supplemental Reading if applicable, for example temperature.
13 Supp Units 1 Units for First Supplemental Reading, if applicable.
14 Supp Reading 2 Second Supplemental Reading, if applicable (example: “mV” for pH
15 Supp Units 2 Units for Second Supplemental Reading, if applicable.
16 Supp Reading 3 Third Supplemental Reading, if applicable.
17 Supp Units 3 Units for Third Supplemental Reading, if applicable.
18 Reading Setting 1
19 Reading Setting 2 . ) )

- - Any settings that affect the reading, for example "NaCl/Non-Linear"
20 Reading Setting 3
21 Reading Setting 4
22 Reading Message 1
23 Reading Message 2 Any message (warning, information, etc.) that was displayed during the
24 Reading Message 3 measurement, for example "Out of limits".
25 Reading Message 4

Value of the standard that was used to verify accuracy, for example:
26 Check Std Value 7.00pH-25°C (pH, temp-compensated)
7.01pH (pH, custom)

21 Check Std Units lc\l:gfec:kpslﬁgdrgtd dlijsnrl)tlzlyfg(; f\)é?én ;f\ieitp:g/i(r:]rc:ijded in the previous column.
o8 Check Std Graph E)?;r?]rpeighzhg(\;\:nf _t_rlei_r_wle;ailljlrg?lent in relation to the acceptance limits
29 Check Std Status g(a;r:wsp(l);t'r'llgec;;ﬁg \S/\tﬁtr:?nalri?nirtes?,d‘l'rl]?geading outside limits"
30 Calibration Status ?E z;;g;;r;:agzrgigir;; valid
31 Cal Date Date of Calibration Reading: stored in user-defined Date Format
32 Cal Time Time of Calibration Reading: stored in user-defined Time Format
33 Cal Operator ID J\t:ﬁ é)ig);r;ytcl)'f IDs,I?E(r:llggfclinv(\algen the probe was calibrated
34 Cal Slope Name Slope (pH or LDO) or Cell Constant (conductivity)
35 Cal Slope The slope value for the calibration
36 Cal Slope Aux Used by pH to give the percent of nominal slope
w | cusimeuns
38 Cal Offset Calibration offset value
39 Cal Offset Units cE:jzlaltr:SItleonncw)Gsefz)lrjglltls
40 Calr2 Unitless calibration correlation coefficient
i | canummerorsus
42 Calstd 1 Known value of the first calibration standard
43 Cal Std 1 Units Units of the first calibration standard
44 Cal Std 1 Primary Value Measured value of the first calibration standard
45 Cal Std 1 Primary Units Associated units for the calibration measurement
46 Cal Std 1 Supp Value Value of supplemental measurement, for example temperature
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Table 2 Data File Description

Column No. | Column Header Name Data Description and Example Values
47 Cal Std 2
48 Cal Std 2 Units
49 Cal Std 2 Primary Value Value and units of the second calibration standard, if used.
50 Cal Std 2 Primary Units
51 Cal Std 2 Supp Value
52 Cal Std 3
53 Cal Std 3 Units
54 Cal Std 3 Primary Value Value and units of the third calibration standard, if used.
55 Cal Std 3 Primary Units
56 Cal Std 3 Supp value
57 Cal Std 4
58 Cal Std 4 Units
59 Cal Std 4 Primary Value Value and units of the fourth calibration standard, if used.
60 Cal Std 4 Primary Units
61 Cal Std 4 Supp Value
62 Cal Std 5
63 Cal Std 5 Units
64 Cal Std 5 Primary Value Value and units of the fifth calibration standard, if used.
65 Cal Std 5 Primary Units
66 Cal Std 5 Supp Value
67 Cal Std 6
68 Cal Std 6 Units
69 Cal Std 6 Primary Value Value and units of the sixth calibration standard, if used.
70 Cal Std 6 Primary Units
71 Cal Std 6 Supp Value
72 Cal Std 7
73 Cal Std 7 Units
74 Cal Std 7 Primary Value Value and units of the seventh calibration standard, if used.
75 Cal Std 7 Primary Units
76 Cal Std 7 Supp Value
g
78 Cal Message 1
79 Cal Message 2 ) )
Any messages about the calibration.
80 Cal Message 3
81 Cal Message 4
82 Date/Time POSIX E::T;T:: Iﬂzggelagdmg stored in POSIX formatl!
83 Cal Date/Time POSIX Ej;; a;rr; 'Il'llrr11$302focgijlébratlon stored in POSIX format!

1 POSIX date format expresses the date and time as the number of seconds from 1/1/1970 and is provided for advanced
post-processing applications.
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5.7 Archiving and Exchanging User Methods

In addition to capturing real-time data and transferring data from the
data log, user-created methods can be saved to a USB flash
memory stick. These methods can then be archived to a PC or
transferred to another HQd meter.

Whenever a flash memory stick is connected to a meter, a 'User’
folder is created on the memory stick, and all user-created methods
that are stored in the meter are archived to this folder.

When a memory stick is connected to a meter, any user-created
methods on the meter will be downloaded to the memory stick. The
'‘User’ folder will be recreated each time the memory stick is
connected. If the 'User' folder does not exist, a new 'User’ folder will
be created. The meter will not upload any methods from the
memory stick if the 'User’ folder does not exist or is empty.

The method names will appear in the 'User’ folder with a prefix by
the parameter type and an underscore (e.g., LDO_, Cond_, pH_),
and a file extension of .NGM. Only the METHOD NAME appears in
the method library in the meter.

If a method on a meter has the same name as a method on a
memory stick, the method in the meter will be overwritten. For
example, if a file on the USB flash memory stick has the name
"LDO_SOUR TEST.NGM?", this file will overwrite an LDO method on
another meter with the same displayed method name (SOUR
TEST).

When a memory stick is connected to a PC, a user can delete or
change the name of any method, or delete the entire 'User" folder
on the memory stick. Method names that are changed must
preserve the prefix (e.g. LDO ) and the file extension (.NGM). The
METHOD NAME is limited to 12 characters. Allowable characters in
the METHOD NAME are A through Z, 0 through 9, and one or more
spaces.
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Section 6 pH Operation and Methods

6.1 Calibrating the pH Probe

Note: Use pH buffer solutions to calibrate the pH IntelliCAL probe. The
minimum number required and values of the pH buffer solutions are
specified in the Calibration Options menu. A maximum of three buffers can
be entered by using the “Color Coded” and DIN buffer sets. A maximum of
five buffers can be entered by using the IUPAC buffer set.

Note: If using the HQ40d meter with two probes, the display must be in
single display mode.

1. Press the BLUE/LEFT key under Calibrate.

L7 pHC101 1111}
pH °C

rY

L Sample ID 15:48:14
| JOHN DOE 13-Mar-2006

Calibrate || Read

2. The display will show the buffer values to be measured. These
values are set in the Calibrations Options menu. Rinse the
probe and place it in the first buffer solution. The probe

| pHC101 Calibration

pH °C automatically recognizes buffer values from a selected set,
Y therefore entering the buffer values in a specific order is not
401 700 1007 required. However, it is recommended to begin with the lowest

Rinse probe, place into a standard, pH buffer for greatest accuracy.

and press the Read key. 3. Press the GREEN/RIGHT key under Read. The meter will
_m automatically detect which buffer is being measured.

When the reading is stable, the display will highlight the buffer that

L~ pHC101 Calibration has been read and display the temperature corrected pH value.
ﬂ Temperature correction is automatic: the displayed pH is the true
7 0 2 pH 8.6 °C pH value of the buffer at the measured temperature.
u 0.0 my 4. Rinse the probe and place it in the next buffer solution.
201 | 1001
_ _ 5. Press the GREEN/RIGHT key under Read.
Rinse probe, place into a standard,
and press the Read key. 6. Repeat this procedure until the minimum number of calibration

|_ml points specified in the pH Method have been acquired.

7. When the minimum number of buffer points are collected, Done
appears above the UP key. Continue calibrating with the

| pHC101 Calibration

ﬂ Method-specified calibration buffers (up to the maximum
pH 18.8 *C number specified in the pH Method), until all have been used,
. 1750 v or press the UP key to review the Calibration Summary.

10,0
Rinse probe, place into a standard,
and press the Read key.

[“Cancel | Done | Read |
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Y Calibration Summary
A-lun-2006 12:29:24 1=
Slape: -56.70 my/pH (96%)

Offset: 52.7mY

Calibration Standards:

1. 4.07pH 222.2my 24 5°C
2 T.00pH B2 amy 24.5°C o

| Cancel | & | store |

|- oK pHC101 1117}
PH "

Y

L. sample ID 15:57:15
K JOHN DOE 13-Mar-2006

Calibrate || Read

6.1.1 Calibration Errors

6.1.1.1 Standard Not Recognized

| pHC101 Calibration

pH 18.6 *C
TE.0my
4.01 Jooo 100
Standard not recognized. Please
rinse the electrode and try again.

6.1.1.2 Slope Error

|~ pHC101 Calibration
A
4 1 6 pH 24.5 *C
] 2743 my
10.01
Slope out of range.
9.2 %

| cancel [ [ Read |

The Calibration Summary will appear. Press the GREEN/RIGHT
key under Store to accept the calibration and return to
measurement mode. The calibration is recorded in the
500-result data log. The calibration information is also sent to a
PCl/printer/flash memory stick if connected.

When the calibration is successful, the display will show OK in
the upper left corner. The icon will appear as a question mark if
the calibration information has expired or if a check standard
has failed or been delayed.

If the mV reading of the buffer does not fall within the limits set for
auto detection, the display will show “Standard not recognized.” If
this happens, perform the following steps:

1.
2.

Rinse the probe and place it in a fresh buffer solution.

Press the GREEN/RIGHT key under Read. If the meter still does
not recognize the buffer, be sure that the buffers used are the
ones specified for the method. If so, refer to the IntelliCAL
probe instruction sheet for cleaning and troubleshooting
procedures.

If the calibration slope does not meet the acceptance criteria, the
display will show “Slope out of range”. If this happens, perform the
following steps:

1.

Obtain fresh buffer solutions. Rinse the probe and repeat the
calibration.

If the meter still gives a Slope error, be sure the buffers that are
used are the ones specified for the method. If the error
continues, there may be a problem with the probe.
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6.2 Taking a pH Measurement

If complete traceability is required, set the Sample ID and
Operator ID before taking a measurement.

Note: The default setting for Measurement Mode is “Press to Read”. If a
different mode is required, change the Measurement Mode (see
section 9.5 on page 94).

L~ OK pHCI01 TR, 1. Place the pH probe into the sample.

Stahilizing. . 2. Press the GREEN/RIGHT key under Read.
7 00 pH 25.1°C 3. The display will show “Stabilizing...” and a progress bar will fill
" 0.0 v from 0 to 100% as the probe stabilizes in the sample. Stability is
determined by using a fixed change in the signal/time equation.

g SAMPLE PHO1 16:05:25 The lock icon will appear and the result will be automatically
o stored in the 500-result data log.
'ﬁl JOHN DOE 13-Mar-2006

| Calibrate _ml 4. To take another measurement, repeat this procedure.

6.3 Running Check Standards

The Run Check Standards option for pH verifies reading accuracy
by measuring a buffer solution of known pH value and comparing
the measured to the theoretical value. The meter will indicate if the
check standard passed or failed based on user-selected
acceptance criteria (section 6.5.4.4 on page 61).

6.3.1 Automatic or Custom Check Standards

The pH value of a buffer solution will change when the temperature
of the solution changes. Use one of the check standard buffers
listed in the check standard options menu (section 6.5.4.1 on

page 59) to best compensate for this temperature effect. When one
of these buffers is selected, the solution can be at any temperature
(within the temperature range), and the meter will automatically
calculate the correct theoretical pH value of the standard at the
measured temperature.

It is very important that the actual reading is compared to this
correct theoretical value, or the check standard routine will not be
valid. When a buffer is selected from the menu, the displayed pH
value will include the reference temperature, for example pH 4.01
@ 25°C.

A custom check standard can be used (section 6.5.4.2 on page 59),
but accuracy may be compromised. If a custom buffer is used as a
check standard, no temperature compensation will be applied. The
buffer must be measured at a known and constant temperature,
and the pH value at that temperature must be entered into the
meter. When a custom standard has been entered by the user, the
displayed pH value will not include a temperature reference.
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6.3.2 Measuring Check Standards

Check Standard 11111/

pH o
1k
T.00pH - 25°C
Place left probe in standard.
Then press Read.

Cancel | | Read |

Check standard Passed [T

Std: ¥.00pH - 25°C
7 002 pH 24.5 °C
0.0 my
Check Standard Passed
6.902 w7102 13:31:30
Reading within limits 6-lun-2006

| [ pone |

Std: T OOpH 25°C
6 055 pH 24.5 °C
3.6 my
Check Standard Failed
6,902 |z---mem = 7102 13:31:45
Reading outside limits G-lun-2006

| calibrate | | Done |

A check standard can be measured at any time by using the Meter
Options menu or at specific intervals. Set the criteria for Check
Standards from the Meter Options menu.

Note: Access Control must be off or a valid password entered before any
of the check standard method options can be changed.

When the Check Standard reminder is ON, the meter will
automatically display the Check Standard screen. The check
standard can either be measured immediately, or be delayed and
measured at a later time (this is a user-specified option, see
Parameter Methods in section 6.4 on page 51).

To measure the Check Standard:

1. Obtain the pH buffer solution specified for the check standard.
The buffer solution to be used is shown in the display.

2. Place the probe in the buffer solution.

3. Press the GREEN/RIGHT key under Read.

4. The display shows the value of the check standard and either
“Check Standard Passed” or “Check Standard Failed” appears.
If “Check Standard Passed” appears, the success criteria has
been met, and the measurement has been verified to be
accurate. Press the GREEN/RIGHT key under Done to proceed
with sample measurements.

5. If “Check Standard Failed” appears, the measurement is
outside of the accepted limits.

If the acceptance criteria is set to “Cal Expires on Failure: Yes”,
the instrument will display the CALIBRATION ? icon until it is
re-calibrated. Press the BLUE/LEFT key under Calibrate and
follow the steps for calibration.
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6.3.3 Deferring a Check Standard

pH o
Y
T.00pH - 25°C
Place left probe in standard.
Then press Read.

| pefer | Read |

Defer Check Standard

& 5 min |
10 min
15 min
20 min
60 min

Cancel | & | ok |

6.4 Setting the pH Method

A Check Standard Reminder can be deferred to a later time. This
option is set in the Parameter Methods menu so that a supervisor
can control this function. A password is required to change this
setting. To defer the Check Standard measurement to a later time,
use the Reading Check Standard screen.

1. Press the UP key under Defer.

2. Use the UP and DOWN keys to select when the next reminder
will be displayed.

3. Press the GREEN/RIGHT key under OK. The Check Standard
reminder will appear after the selected time has passed.

The pH Method menu is available via the

METER OPTIONS/PARAMETER METHODS key when Access Control
is off, or when a valid password is entered. A pH probe must be
connected to the meter to edit pH methods. Method selection is not
restricted.

Table 3 outlines the menu options for a pH Method. These options
do not need to be changed if the default method is used. Modify
Current Method submenus and default settings are described in
section 6.5 on page 52.

The HQ series meters contain a default method for pH with settings
for measurement, calibration, check standards, and units. The
default settings cannot be changed.

Use the Save Current Method As function to save the selected
method with a new name. The meter settings for this new method
can then be modified.

Note: To enter options that are different from the default settings, a new
method must be created and then modified, as described in section 6.5.1
on page 53.
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Table 3 pH Methods Menu Summary

pH MAIN MENU

pH SUBMENU

Current Method

Set Current Method

Save Current Method As

New Method Name

Modify Current Method

Measurement Options

Calibration Options

Check Standards Options

Units

Delete a Method

Delete a Method

6.5 Modify Current Method Menu for pH Summary

pH METHOD OPTION

AVAILABLE SELECTIONS

DEFAULT SETTING

| Measurement Options

Resolution

0.1 Fast
0.01 Fast
0.01 Medium
0.01 Slow
0.001 Slow

0.01 Medium

Measurement Limits

Lower Limit: 0.00-14.00 pH
Upper Limit 0.00-14.00 pH

Lower: 0.00 pH
Upper: 14.00 pH

Calibration Options

Buffer set

Color Coded 4.01, 7.00, 10.01
IUPAC 1.68, 4.01, 7.00, 10.01, 12.45
DIN 1.09, 4.65, 9.23

Color Coded 4, 7, 10

Set Calibration Reminder

Reminder: On or Off
Repeat: 2h,4h,8h,2d,5d,7d

Expires: Immediately, Reminder +30 min, + 1 h, + 2 h, continue
reading

Reminder: Off
Repeat: 8h
Expires: +30 min.

Minimum Cal Points

1, 2, or 3 Calibration Points

1 Calibration Point

Slope Limit Slope Limit: 0 to £10% +5%
Check Standards Options
Check Standard 0-14 pH 7 pH buffer
Check Standard Reminder: On or Off Reminder: Off
eck Standar Repeat: 2 h, 4h, 8h, 12 h, 24 h Repeat: 4h
Reminder
Allow Defer: Yes or No Defer: Yes
. Acceptance Limits: 0.01-1.00 pH +0.05 pH
Acceptance Criteria . . . .
Calibration Expires On Failure: Yes or No No
Standard Valuel Enter a Value 7.00 pH
Units pH or mV pH

1 For Custom Check Standard only
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6.5.1 Modifying pH Methods

W, Full Access Meter Options

4= pHC101 Method

% pHC101 Method

Run Check Standard

Setup Measurement Mode
Instrument Information

Access Control -
CBit | | Seledt |

A pPHC101 Method
Current Method: PH ALT
Save Current Method As
Modify Current Method

Delete a Method

I Save Current Method As

Hew Method Name:

Current method: Default

Cancel | ¢ | OK |

Modify Current Method

Measurement Options
Calibration Options
Check Standards Options
Units: pH

| Exit | & | select |

A new pH method can be entered when Access Control is off, or
when a valid password is entered.

1. Pressthe OPTIONS key.

2. Use the UP and DOWN keys to highlight pHC101 Method.
Press the GREEN/RIGHT key under Select.

3. Use the UP and DOWN keys to highlight Save Current Method
As. Press the GREEN/RIGHT key under Select.

Note: The default method cannot be modified or deleted, but can be
saved with a new name (Save Current Method As) and then modified.

4. Use the UP and DOWN keys to scroll through the letters and
numbers. To select a letter or number, press the GREEN/RIGHT
key. The cursor will advance to the next space.

5. Repeat the previous step to add additional letters or numbers
until the name is complete. To add a space, scroll to the blank
space (between A and 9) using the UP and DOWN keys and
press the GREEN/RIGHT key. To delete a letter or number, press
the BLUE/LEFT key and re-enter the letter or number.

6. Press the GREEN/RIGHT key until OK replaces the Right arrow
in the function bar. Press the GREEN/RIGHT key under OK.
Alternately, use the accessory USB keyboard option.

6.5.2 Modifying the pH Measurement Options

Edit measurement options to change the displayed resolution or
upper and lower pH limit.

1. With Measurement Options highlighted in the Modify Current
Method menu, press the GREEN/RIGHT key under Select.
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A Modify Current Method

Measurement Options
Calibration Options
Check Standards Options
Units: pH

Measurement Options

Resolution: 0.01 — Medium
Measurement Limits

" hit | ¢ | Seleat |

#1 Set Resolution/Response Time
0.1 — Fast

007 — Fast
& 0,01 — hedium
001 — Slow

& 0007 — Slow

Concel | ¢ | oK |

Modify Current Method
Measurement Options
Calibration Options
Check Standards Options
Units: pH

| Exit | & | select |

A1 Measurement Options
Resolution: 0.01 — Medium
Measurement Limits

To Edit the Resolution
1. With Measurement Options highlighted in the Modify Current
Method menu, press the GREEN/RIGHT key under Select.

2. With Resolution highlighted, press the GREEN/RIGHT key
under Select.

3. Use the UP and DOWN keys to select the desired resolution and
speed of response. The most accurate readings are obtained at
the “slow” response settings. Press the GREEN/RIGHT key
under OK.

To Edit the Upper and Lower pH Limits
1. With Measurement Options highlighted in the Modify Current
Method menu, press the GREEN/RIGHT key under Select.

2. Use the UP and DOWN keys to select Measurement Limits.
Press the GREEN/RIGHT key under Select.
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AT Measurement Limits

Lower Limit: 0.00 pH
Upper Limit: 14.00 pH

“hit | ¢ | select

Set Lower Limit

Enter a Lower Limit

02 . offpH
Range = 0.00 pH - 14,00 pH

Set Upper Limit

Enter an Upper Limit

11 . offJpH
Range = 02.00pH - 14.00 pH

3. Use the UP and DOWN keys to select Lower Limit or Upper
Limit. Press the GREEN/RIGHT key under Select.

4. Set Lower Limit: Use the UP and DOWN keys to change the
limit value. Use the BLUE/LEFT key to move to the left. Use the
GREEN/RIGHT key to move to the right. When the cursor is at
the far right, press the GREEN/RIGHT key under OK.

5. Set Upper Limit: Use the UP and DOWN keys to change the
limit value. Use the BLUE/LEFT key to move to the left. Use the
GREEN/RIGHT key to move to the right. When the cursor is at
the far right, press the GREEN/RIGHT key under OK.

6.5.3 Modifying the pH Calibration Options

A7 Modify Current Method
Calibration Options

Check Standards Options
Units: pH

| Exit | & | select |

Edit calibration options to change the specified buffer sets for
calibration, calibration reminders, minimum required number of
calibration points, and slope acceptance criteria.

To modify the current calibration method options, use the UP and
DOWN keys to highlight Calibration Options in the Modify Current
Method menu. Press the GREEN/RIGHT key under Select.

The Calibrations Options menu will appear. Edit the buffer sets,
calibration reminder, calibration points, and slope limits using the
following steps.
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A
Buffer Set: Color Coded
Set Calibration Reminder

Calibration Options

Minimum Cal Points: 1
Slope Limit: 5 %

Bt | & | Select |

A select Calibration Standards
[ Color Coded - 4.01,7.00,10.01 |

O UPAC - 1.62,4.01,7.00,10.01,12.45
€ DIM - 1.09,4.65,9.23

Cancel | ¢ | Ok |

Y Calibration Options
Buffer Set: Color Coded
Set Calibration Reminder
Minimum Cal Points: 1
Slope Limit: 5 %

| Exit | & | select |

1 Set Calibration Reminder

Reminder: On
Repeat: 4 h
Expires: Reminder + 30 min

“hit | ¢ | select

Editing the Buffer Sets for Automatic Recognition.
1. Use the UP and DOWN keys to highlight Buffer Set. Press the
GREEN/RIGHT key under Select.

2. Use the UP and DOWN keys to select the desired buffer set for
calibration. Press the GREEN/RIGHT key under OK. The meter
will use these buffers for auto recognition.

Editing the Calibration Reminder
1. Use the UP and DOWN keys to highlight Set Calibration
Reminder. Press the GREEN/RIGHT key under Select.

To turn Reminder On or Off:
2. Use the UP and DOWN keys to highlight Reminder. Press the
GREEN/RIGHT key under Select.

56



pH Operation and Methods

Set Calibration Reminder

& on |

 off

Concel | ¢ | oK |

AT Set Calibration Reminder
Reminder: On

Repeat: 4 h

Expires: Reminder + 30 min

Reminder: On

Repeat: 4 h

Expires: Reminder + 30 min

" hit | ¢ | Seleat |

3. Use the UP and DOWN keys to select On or Off. Press the
GREEN/RIGHT key under OK.

To set the Reminder frequency:
4. Use the UP and DOWN keys to highlight Repeat. Press the
GREEN/RIGHT key under Select.

5. Use the UP and DOWN keys to select the desired reminder
frequency. Press the GREEN/RIGHT key under OK.

To edit the calibration expiration:
6. Use the UP and DOWN keys to highlight Expires. Press the
GREEN/RIGHT key under Select.
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Calibration Expiration

C Immediately

(¥ Rerninder + 30 min |
 Reminder + 1 h

" Reminder+ 2 h

" Continue Reading

Y Calibration Options
Buffer Set: Color Coded
Set Calibration Reminder

Minimum Cal Points: 1

Slope Limit: 5 %

| Exit | & | select |

A1 Minimum Calibration Points

® 1 |
2
€3

Concel | ¢ | oK |

Y Calibration Options
Buffer Set: Color Coded

Set Calibration Reminder
Minimum Cal Points: 1

Slope Limit: 5 %

Enter Slope Limit (x):

1Y%

Range =1 % - 10 %

7. Use the UP and DOWN keys to select how long after the
reminder the calibration will expire. Press the GREEN/RIGHT
key under OK.

Note: The meter cannot be used for measuring samples after the
calibration expires unless the Continue Reading setting is enabled.

Editing the Calibration Points

The meter can be set to require a minimum number of calibration
points be entered before calibration can be completed. To set the
minimum number of buffers that are required to complete
calibration:

1. Use the UP and DOWN keys to highlight Minimum Cal Points.
Press the GREEN/RIGHT key under Select.

2. Use the UP and DOWN keys to select the desired minimum
number of calibration points. Press the GREEN/RIGHT key
under OK.

Setting the Calibration Slope Limit

The meter can reject a calibration if the calibration slope falls
outside of specified limits. Specify a narrower tolerance to achieve a
more accurate calibration.

To change the acceptable slope tolerance for calibration:

1. Use the UP and DOWN keys to highlight Slope Limit. Press the
GREEN/RIGHT key under Select.

2. Use the UP and DOWN keys to enter a value for the acceptable
slope limit. Use the BLUE/LEFT key to move to the left. Use the
GREEN/RIGHT key to move to the right. When the cursor is at
the far right, press the GREEN/RIGHT key under OK.

The meter will reject a calibration if the slope falls outside of the
specified slope limit.
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6.5.4.1 Selecting a Check Standard Buffer

A7 check Standards Options

Std: 7.00pH
Check Standard Reminder
Acceptance Criteria

bt | & | select |

A select Current Standard

. 1.09pH - 25°C . 9.23pH - 25°C
. 1.628pH - 25°C . 10.01pH - 25°C
. 4.07pH - 25°C . 12.45pH - 25°C
 465pH - 25°C {7 Custom

& 7.00pH - 25°C |

Cancel | & | oK |

A select Current Standard

e 1.09pH - 25°C I 9.23pH - 25°C
. 1.628pH - 25°C . 10.01pH - 25°C
. 4.07pH - 25°C . 12.45pH - 25°C

" 4.65pH - 25°C  |® Custom |
€ 7.00pH - 25°C

Cancel | & | oK |

A Check Standards Options
Std: Custom

Check Standard Reminder
Acceptance Criteria

Standard ¥alue: 7.00pH

bt | & | Select |

6.5.4 Modifying the pH Check Standard Options

The buffer solution that is used for check standard measurements
can be changed.

From the Modify Current Method screen:
1. Use the UP and DOWN keys to highlight Check Standard
Options (not pictured).

2. Use the UP and DOWN keys to highlight Std:. Press the
GREEN/RIGHT key under Select to select the buffer to be used.

3. Use the UP and DOWN keys to select a temperature-
compensated buffer. Press the GREEN/RIGHT key under OK.

Important Note: selecting a temperature-compensated buffer is
strongly recommended whenever check standards cannot be
measured at known, consistent, and constant temperatures.

6.5.4.2 Using a Custom Check Standard

1. To use a custom standard, use the UP and DOWN keys to
highlight Custom. Press the GREEN/RIGHT key under OK.

Note: If a custom standard is selected, the pH value is not corrected
for temperature.

2. If Custom standard is selected in step 1, use the UP and DOWN
keys to highlight Standard Value. Press the GREEN/RIGHT key
under Select.
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y Set Custom Standard

Enter Standard Yalue:

06 . opH
Range = 0.00 pH - 14,00 pH

A1 Check Standards Options
Check Standard: 07.00pH
Check Standard Reminder
Acceptance Criteria

AT Check Standard Reminder
Reminder: Off

Repeat: 4 h

Allow Defer: Yes

Concel | ¢ | oKk |

~1 Check Standard Repeat

= 20 min

T 2h

& 4h |
T g8h

12 h

24 h

3. If acustom standard is chosen, use the UP and DOWN keys to
enter a value to be used for the custom check standard. Use
the BLUE/LEFT key to move to the left. Use the GREEN/RIGHT
key to move to the right. When the cursor is at the far right,
press the GREEN/RIGHT key under OK.

6.5.4.3 Editing the Check Standard Reminder Options

To turn the Check Standard reminder on or off, set the frequency of
the check standard reminder, and edit the defer option refer to the
following steps.

To edit Check Standard Reminder Options:

1. Use the UP and DOWN keys to highlight Check Standard
Reminder. Press the GREEN/RIGHT key under Select.

2. To turn the Check Standard on or off, use the UP and DOWN
keys to highlight Reminder. Press the GREEN/RIGHT key
under Select.

3. Use the UP and DOWN keys to select On or Off. Press the
GREEN/RIGHT key under OK.

4. To set the Check Standard Reminder frequency, use the UP
and DOWN keys to select Repeat. Press the GREEN/RIGHT key
under Select.

5. Use the UP and DOWN keys to select the reminder frequency.
Press the GREEN/RIGHT key under OK.
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e Allow Defer

I Yes |
i~ Mo

A Check Standards Options
Std: Custom

Check Standard Reminder

Acceptance Criteria

Standard ¥alue: 6.50pH

Bt | & | Select |

y Acceptance Criteria

Acceptance Limits: 0.10pH
Cal Expires on Failure: No

bt | & | Select |

y Set Acceptance Limits

Enter Acceptance Limits (+):

Bl. 10pH

Range = 0.0TpH - 1.00pH

Cancel | ¢ | » |

6. To edit the defer options, use the UP and DOWN keys to select

Allow Defer. Press the GREEN/RIGHT key under Select.

7. Use the UP and DOWN keys to select Yes or No. Press the

GREEN/RIGHT key under OK.

6.5.4.4 Editing the Acceptance Criteria for Check Standards

1. Use the UP and DOWN keys to highlight Acceptance Criteria.
Press the GREEN/RIGHT key under Select.

Refer to the following steps to edit the Check Standard acceptance
criteria or edit whether a failed Check Standard requires
re-calibration before continuing measurements.

1. Use the UP and DOWN keys to highlight Acceptance Limits.
Press the GREEN/RIGHT key under Select.

2. Use the UP and DOWN keys to enter a tolerance (as +pH) that
the Check Standard must fall within. Use the BLUE/LEFT key to
move to the left. Use the GREEN/RIGHT key to move to the
right. When the cursor is at the far right, press the
GREEN/RIGHT key under OK.
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» Acceptance Criteria
Acceptance Limits: 0.10pH
Cal Expires on Failure: No

Cal Expires On Failure
O ves
& ho

Concel | ¢ | oK |

3. Use the UP and DOWN keys to highlight Cal Expires on
Failure. Press the GREEN/RIGHT key under Select.

4. Use the UP and DOWN keys to select Yes or No. Press the
GREEN/RIGHT key under OK.

When set to Yes, the meter must be calibrated when a Check
Standard falls outside of the specified acceptance limits. No
measurements can be taken until the meter is successfully
re-calibrated.

When set to No, the meter will operate normally in the
measurement mode.

6.5.5 Modifying the pH Measurement Units

A7 Modify Current Method
Measurement Options
Calibration Options

Check Standards Options

Units: pH

| et [ ¢ [ selec |

e Select Units

& pH |
& my

The meter will display both pH and mV values in the
measurement mode.

To change which unit is prominent:

1. Use the UP and DOWN keys to highlight Units. Press the
GREEN/RIGHT key under Select.

2. Use the UP and DOWN keys to select pH or mV. Press the
GREEN/RIGHT key under OK.
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L~ CDCAD1 7T}

&
183.5%" ™

MaCl/Mon-Linear
L Sample 1D {014) 16:21:00
| JOHN DOE 13-Mar-2006

[calibrate || Read |

|~ CDCA01 Calibration

H5/cm °C

MaCl, 1000uSicm - 25°C
Rinse probe, place into a standard,

and press the Read key.

| CDCA01 Calibration

&
1002+ =~

Mal, 1000uS/cm - 25°C

[“Cancel | Done | Read |

Y Calibration Summary

17 -k 2y-2006 11:01:49

Cell constant: 0185 cm-1

Calibration Standard:

1 1000psfcm 9295/icm 24.5°C
T ABC

| Cancel | | store |

7.1 Calibrating the Conductivity Probe

Calibrating a conductivity probe establishes the linear cell constant
of the probe. Use a conductivity standard solution to calibrate the
IntelliCAL conductivity probe. The conductivity standard can be
specified in the Conductivity Options menu (see section 7.4 on
page 66).

1. Pressthe BLUE/LEFT key under Calibrate.

Note: If using the HQ40d meter with two probes, the display must be
in single screen mode.

2. The display will show the required conductivity standard
solution. Rinse the probe and place it in the standard solution.

Note: All conductivity calibrations are performed using conductivity
units (uS/cm, mS/cm) regardless of whether conductivity, resistivity,
salinity, or total dissolved solids (TDS) is measured.

3. Press the GREEN/RIGHT key under Read. The meter will
calculate the cell constant based on the selected calibration
standard.

4. When the reading is stable, the display will show the
temperature corrected value of the conductivity reading of the
standard solution.

5. Press the UP key under Done.

6. The Calibration Summary will appear. Press the GREEN/RIGHT
key under Store to accept the calibration and return to the
measurement mode. The calibration is stored in the meter data
log. If using the HQ40d meter, the calibration information is also
sent to a PC/printer/flash memory stick if connected.
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|-~ OK CDCA01 1111110}

&
1000~ =~

MaClMan-Linear
L. sample ID {015) 16:30:43
K JOHN DOE 13-Mar-2006

[calibrate || Read |

|- OK CDCam T

5!
1000+ ™~

MaCliMan-Linear
L SAMPLE 14:11:37
| JOHN DOE 28-Nov-2005

Calibrate || Read |

7.

When the calibration is successful, the display will show OK in
the upper left corner. A question mark will be displayed if a
calibration has expired or if a check standard has failed or been
delayed.

7.2 Taking a Conductivity, Salinity, Resistivity, or TDS Measurement

If complete traceability is required, enter an Operator ID and
Sample ID before measuring samples: be sure the Operator ID and
Sample ID shown in the display are current. Press the OPERATOR
ID and SAMPLE ID keys to update.

Note: The default setting for Measurement Mode is “Press to Read”. If a
different mode is required, change the Measurement Mode (see
section 9.5 on page 94).

1
2.
3.

Place the conductivity probe into the sample.
Press the GREEN/RIGHT key under Read.

The display will show “Stabilizing...” and a progress bar will fill
from 0 to 100% as the probe stabilizes in the sample. The lock
icon will appear and the result will be stored automatically in the
500-result data log.

This screen is an example of a conductivity measurement
displayed in conductivity units. Repeat this procedure to take
additional measurements. See Figure 17 on page 64,
Figure 18 , and Figure 19 on page 65.

Note: When an IntelliCAL conductivity probe is attached to the meter,
the measurement results will be displayed in units of conductivity,
salinity, resistivity, or total dissolved solids (TDS). To change the
measurement units, save the default method under a new name, and
select the unit of choice in the new method.

[ OK

a 0 49 gfkg 128.6 °C

L SAMPLE
| JOHN DOE

CDCAM E 2t

14:13:07
28-Noy-2005

Calibrate | | Read _

Figure 17 Example of Conductivity Measurement Displayed in Salinity Units
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[ OK CDCADT e

49 2 mg/I 12.6 °C
L SAMPLE 14:10:11
i JOHN DOE 28-Nov-2005

Calibrate | | Read _

Figure 18 Example of Conductivity Measurement Displayed in TDS Units

|~ OK CDCAM A

&
1 000 Gem 186°C

MaCl/Man-Linear
L SAMPLE 14:26:03
| JOHN DOE 28-Nov-2005

Calibrate | | Read _

Figure 19 Example of Conductivity Measurement Displayed in Resistivity Units

7.3 Running Check Standards Manually or Automatically

When the Check Standard reminder is on, the meter will
automatically display the Check Standard screen. The check
standard can either be measured immediately, or the measurement
can be delayed until a later time.

To measure the Check Standard:

1. Obtain the conductivity standard solution specified for the
Check Standard check standard. The conductivity solution to be used is shown
on the display.

pS/em c 2. Place the probe in the conductivity standard.

NaCl, 1000uS/cm - 25°C 3. Press the GREEN/RIGHT key under Read.

Place left probe in standard.
Then press Read.

Cancel | | Read |

4. The display will show the value of the check standard and
Check Standard Passed either “Check Standard Passed” or “Check Standard Failed”.
B std Wacl, 1000us/cm

H5/em  245°C 5. If“Check Standard Passed” is displayed, the reading is verified
to be accurate. Press the GREEN/RIGHT key under Done to

Check Standard Passed proceed with sample measurements.
920y <o 10E0 13:35:34
Reading within limits 6-lun-2006

[ [ e |
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If “Check Standard Failed” is displayed, the measurement is
outside of the accepted limits.

6.
Check standard Failed M)

B std: MaCl, 1000usicm

1131% =~

Check Standard Failed
Q20[ - = 1080y 13:35:48
Reading outside limits 6-lun-2006

| calibrate | | Done |

7.3.0.1 Deferring a Check Standard

7. If the acceptance criteria does not allow failed Check
Standards, all results will be displayed with the CALIBRATION ?
icon, and will be stored with a flag indicating a suspect
calibration. Press the BLUE/LEFT key under Calibrate and
follow the steps for calibration.

A Check Standard Reminder can be deferred to a later time. This
option is set within the Method to allow for supervisor control of this
function. A password may be required to change this setting.

10 min

|ﬂ. T8 rin | To defer the Check Standard measurement to a later time:

20 min 1. Press the UP key under Defer.

60 min 2. Use the UP and DOWN keys to select when the next reminder

will be displayed.

“cancel |+ | oc IS

Press the GREEN/RIGHT key under OK. The Check Standard
reminder will re-appear after the selected time has passed.

7.4 Setting the Conductivity Method

The Conductivity Method menu is available via the

METER OPTIONS/PARAMETER METHODS key when Access Control
is off, or when a valid password is entered. A conductivity probe
must be connected to the meter to change these options.

Table 4 outlines the menu options for Conductivity Method. These
options do not need to be changed if the default method is used.
The Modify Current Method submenus and default settings are
described in detail in section 7.5 on page 67.

The HQ series meters contain a default method for conductivity
with settings for measurement, calibration, check standards, and
units. The default settings cannot be changed.

To enter options that are different from the default settings, a new
method must be created and then modified.

Table 4 Conductivity Parameter Method Menu Summary

CONDUCTIVITY MAIN MENU

CONDUCTIVITY SUBMENU

Current Method

Set Current Method

Save Current Method As

New Method Name

Modify Current Method

Parameter

Measurement Options

Calibration Options

Check Standards Options

Delete a Method

Delete a Method
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7.5 Modify Current Method Menu for Conductivity Summary

TDS: no options other than mg/L
Resistivity: no options other than Ohm-cm

CONDUCTIVITY OPTION AVAILABLE SELECTIONS DEFAULT SETTING

Conductivity
Salinity -

Parameter Conductivity
TDS
Resistivity

Measurement Options
Conductivity: Auto range between puS/cm and mS/cm, fixed puS/cm,
or fixed mS/cm Auto range

Units Salinity: ppt, g/kg, <unitless> (conductivity)

ppt (salinity)

Measurement Limits
(conductivity, salinity,
TDS, and resistivity
respectively)

Lower Limit: 0.01 uS/cm, 0 ppt, 0 mg/L, 5 Ohm-cm
Upper Limit: 200,000 uS/cm, 40 ppt, 50,000 mg/L, 5 x 107 Ohm-cm

Lower: 0.01 pS/cm
Upper: 200,000 pS/cm

Temperature Correction?

None
Linear (conductivity 1.9%C)

Parameter Based

Non-Linear/NacCl Defaults
Natural Water

Correction Eactorl.2 Enter Factor (Avallaple only for conductivity and resistivity with linear 1.90%/°C
temperature correction)

Reference 20 °C R

Temperaturel.3 25 °C 25°C

Calibration Options

Set Calibration Standard

1 D KCI, 111.3 mS/cm, 25 °C
0.1 D KClI, 12.85 mS/cm, 25 °C
0.01 D KCl, 1.41 mS/cm, 25 °C
0.1 M KClI, 12,880 uS/cm, 25 °C
0.01 M KClI, 1413 pS/cm, 25 °C
0.001 M KCl, 146.93 uS/cm, 25 °C
NacCl, 18 mS/cm, 25 °C

NacCl, 1000 pS/cm, 25 °C

NaCl, 25 uS/cm, 25 °C

NaCl, 0.05%, 1015 uS/cm, 25 °C
Seawater

Custom

NacCl, 1000 pS/cm,
25°C

Calibration Reminder

Reminder: On or Off
Repeat: 30 min, 2 h,4h,8h,2d,5d,7d

Expires: Immediately, Reminder +30 min, + 1 h, + 2 h, continue
reading

Reminder: Off
Repeat: 8h
Expires: +30 min

Standard Value

(For custom calibration standard only)

User Selectable

Reference Temperature

(For custom calibration standard only)

User Selectable

Temperature Correction

(For custom calibration standard only)

User Selectable

Check Standards Options

Check Standard Value Enter value 1413 pS/cm
Check Standard Reminder: On or Off Reminder: Off
ec tandar Repeat: Off, 0.5 h, 2 h, 4h, 8h, 12 h, 24 h Repeat: 4h

Reminder
Allow Defer: Yes or No Defer: No
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7.5 Modify Current Method Menu for Conductivity Summary (continued)

CONDUCTIVITY OPTION

AVAILABLE SELECTIONS

DEFAULT SETTING

Acceptance Criteria

Acceptance Limits: £1 to +10%
Calibration Expires On Failure: Yes or No

+5%
Off

Standard Value

(For Custom Standard Only)

User Selectable

Reference Temperature

(For Custom Standard Only)

User Selectable

Temperature Correction

(For Custom Standard Only)

User Selectable

1 Automatic temperature correction for salinity or TDS.

2 Available for conductivity and resistivity with linear temperature correction only.

3 Available for conductivity and resistivity with linear on non-linear/NaCl temperature correction only.

7.5.1 Modifying a Conductivity Method

CDCA01 Method

Current Method: &
Save Current Method As

Modify Current Method

Delete a Method

" hit | ¢ | Seleat |

A method for conductivity can be edited when Access Control is off,
or when a valid password is entered.

1.

From the Conductivity Parameter Methods menu, use the
UP and DOWN keys to highlight Modify Current Method. Press
the GREEN/RIGHT key under Select.

Note: The default method cannot be modified or deleted, but can be
saved with a new name (Save Current Method As) and then modified.

7.5.2 Modifying the Conductivity Parameter

A Modify Current Method

Parameter: Conductivity
Measurement Options
Calibration Options
Check Standards Options

| Exit | & | select |

#T SelectUnits
& Conductivity |
" zalinity
" TDs
" Resistivity

Concel | ¢ | 0K |

Change the parameter to measure Conductivity, TDS, Salinity,
or Resistivity.

1.

2.

With Parameter highlighted in the Modify Current Method
menu, press the GREEN/RIGHT key under Select.

Use the UP and DOWN keys to select the desired parameter.
Press the GREEN/RIGHT key under OK.
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7.5.3 Modifying the Conductivity Measurement Options

A Modify Current Method
Parameter: Conductivity
Measurement Options

Calibration Options
Check Standards Options

Bt | & | Select |

A Measurement Options

Measurement Units: Auto

Measurement Limits
Temp Correction: HacCl
Reference Temperature: 25 °C

T Bt | ¢ | select

Set Conductivity Units

& Auto |

 usiom
© mSicm

Wieasurement Options

Measurement Units: Auto

Measurement Limits

Temp Correction: Linear
Correction Factor: 1.90 %/°C
Reference Temperature: 25 °C

“hit | ¢ | Seleat |

Use Measurement Options to change units for conductivity upper
and lower measurement limits, or temperature correction for
conductivity or resistivity.

1. Use the UP and DOWN keys to highlight Measurement
Options in the Modify Current Method menu. Press the
GREEN/RIGHT key under Select.

The available Measurement Options will vary depending on
which parameter is selected.

Changing Measurement Units

The units for conductivity can be fixed or “auto-scaling”. The units
for Salinity can also be changed. To change the units for either
parameter:

1. Use the UP and DOWN keys to highlight Measurement Units.
Press the GREEN/RIGHT key under Select.

2. Use the UP and DOWN keys to select the desired units. Press
the GREEN/RIGHT key under OK.

Changing Measurement Limits
Upper and lower limits can be set for conductivity, salinity, TDS, and
resistivity. To change limits:

1. Use the UP and DOWN keys to select Measurement Limits.
Press the GREEN/RIGHT key under Select.
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o yleasurement Limits

Lower Limit: 0.01 pS/cm

Upper Limit: 400000.00 pSfcm

Enter Limit in pS/cm:

000000. 0fJus/em

Range = 007 paforr - 40000000 45icm

Enter Limit in pS/cm:

400000 . ofJus/cm

Range = Q.07 pSscrr - 400000, 00 p5icm

Measurement Options

Measurement Units: Auto
Measurement Limits

Temp Correction: Linear
Correction Factor: 1.90 %/°C
Reference Temperature: 25 °C

"Bt | ¢ | Select |

Set Cond Corr

i~ None
™ Linear

¥ MaCl - Non-Linear

™ Matural vy atar

Concel | & | ok |

2.

Use the UP and DOWN keys to select Lower Limit or Upper
Limit. Press the GREEN/RIGHT key under Select.

Set Lower Limit: Use the UP and DOWN keys to change the
limit value. Use the BLUE/LEFT key to move to the left. Use the
GREEN/RIGHT key to move to the right. When the cursor is at
the far right, press the GREEN/RIGHT key until OK replaces the
right arrow in the function bar. Select OK to complete the entry.

Set Upper Limit: Use the UP and DOWN keys to change the
limit value. Use the BLUE/LEFT key to move to the left. Use the
GREEN/RIGHT key to move to the right. When the cursor is at
the far right, press the GREEN/RIGHT key until OK replaces the
right arrow in the function bar. Select OK to complete the entry.

Note: Upper and lower limits only use conductivity units.

Changing Temperature Correction
Temperature correction options are available for conductivity
or resistivity.

To change the Temperature Correction Options:

1.

Use the UP and DOWN keys to highlight Temperature
Correction. Press the GREEN/RIGHT key under Select.

Use the UP and DOWN keys to select the temperature
correction to be used. Press the GREEN/RIGHT key until OK
replaces the right arrow in the function bar. Select OK to
complete the entry.
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A1 Measurement Options
Measurement Units: Auto
Measurement Limits

Temp Correction: Linear
Correction Factor: 1.90 %/°C

Reference Temperature: 25 *C

T Bt | ¢ | select

Set Correction Factor

Enter Factor In %/°C

E. 2 0%/°C

Range = Q.00 %,7C - .90 %,/7C

Measurement Options
Measurement Units: Auto

Measurement Limits

Temp Correction: Linear
Correction Factor: 1.90%/°C
Reference Temperature: 25 °C

“hit | ¢ | select

#1  Set Reference Temperature
200

& 25 °C |

Concel | ¢ | oKk |

Changing the Correction Factor
When the temperature correction is set to linear, the correction
factor can be changed.

To change the Correction Factor:

1. Use the UP and DOWN keys to highlight Correction Factor.
Press the GREEN/RIGHT key under Select.

2. Use the UP and DOWN keys to change the correction factor.
Use the BLUE/LEFT key to move to the left. Use the
GREEN/RIGHT key to move to the right. When the cursor is at
the far right, press the GREEN/RIGHT key under OK.

Changing the Reference Temperature
The reference temperature can be changed when the temperature
correction is set to linear or NaCl/non-linear.

To change the Reference Temperature:

1. Use the UP and DOWN keys to highlight Reference
Temperature. Press the GREEN/RIGHT key under Select.

2. Use the UP and DOWN keys to select the reference
temperature to be used. Press the GREEN/RIGHT key until OK
replaces the right arrow in the function bar. Select OK to
complete the entry.
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7.5.4 Modifying the Conductivity Calibration Options

2

Modify Current Method
Parameter: Conductivity
Measurement Options

Calibration Options

Check Standards Options

| Exit | ¢ | seled |
2

Calibration Options
Std: HacCl, 1000p5/cm
Set Calibration Reminder

bt | & | Select |

A select Current Standard
0010 KCI|, 1. 4TmSicm - 25°C ;I
016 KO, 12880u5fcm - 25°C
00 KCI, 14135 cm - 25°C
000 KO, 146.93u5fcm - 25°C
0 MNacl, 18msfom - 25°C

[t Macl, 1000uS/cm - 25°C |-
| Cancel | & | oK |

Y Calibration Options
Std: MacCl, 1000p5/cm
Set Calibration Reminder

AL, et Lalibration keminder

Repeat: 4 h
Expires: Reminder + 30 min

"Bt | ¢ | Selea |

Calibration Options changes the specified conductivity standard for
calibration and calibration reminders.

1. Use the UP and DOWN keys to highlight Calibration Options.
Press the GREEN/RIGHT key under Select.

Changing the Conductivity Standard
1. Use the UP and DOWN keys to highlight Std. Press the
GREEN/RIGHT key under Select.

2. Use the UP and DOWN keys to select the calibration standard
solution to be used. Press the GREEN/RIGHT key under OK.

Editing the Calibration Reminder
1. Use the UP and DOWN keys to highlight Set Calibration
Reminder. Press the GREEN/RIGHT key under Select.

2. To turn Reminder On or Off, use the UP and DOWN keys to
highlight Reminder. Press the GREEN/RIGHT key under Select.
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AT Set Calibration Reminder
Reminder: On

Repeat: 4 h

Expires: Reminder + 30 min

1 Set Calibration Repeat

©2h

& 4h |
C2h

24

o

7

Cancel | & | OK |

Set Calibration Reminder
Reminder: On
Repeat: 4 h

Expires: Reminder + 30 min

" Immediately

(¥ Rerinder + 30 min |
 Reminder + 1h

" Reminder+ 2 h

" Continue Reading

3. Use the UP and DOWN keys to select On or Off. Press the

GREEN/RIGHT key under OK.

To set the Calibration Reminder frequency, use the UP and
DOWN keys to highlight Repeat. Press the GREEN/RIGHT key
under Select.

Use the UP and DOWN keys to select the desired reminder
frequency. Press the GREEN/RIGHT key under OK.

To edit when the Calibration Reminder expires, use the UP and
DOWN keys to highlight Expires. Press the GREEN/RIGHT key
under Select.

Use the UP and DOWN keys to select how long after the
reminder the calibration will expire. Press the GREEN/RIGHT
key under OK.
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2

Std: Custom

Calibration Options

Set Calibration Reminder

Standard ¥Yalue: 1000 pS/fcm

Reference Temperature: 25 °C
Temp Correction: 1.90 %/°C

| Exit | & | select |

Set Custom Standard

Enter Standard Value:

0010 0fJus/cm

Range = Q00007 paicm - 199999 psfiom

Std: Custom
Set Calibration Reminder
Standard ¥alue: 1000 pS/cm

Reference Temperature: 25 °C
Temp Correction: 1.90 %/°C

| Exit | & | select |

2

Set Standard Temperature

Enter Standard Yalue in °C

2 ENe

Range = 00 =C - 99 #C

Cancel | ¢ | » |

Y Calibration Options
5td: Custom

Set Calibration Reminder
Standard Value: 1000 pS/cm

Reference Temperature: 25 °C
Temp Correction: 1.90 %/°C

Bt | & | Select |

Editing the Custom Calibration Standard

When Custom is selected for the conductivity calibration standard,
the concentration, reference temperature, and temperature
correction can be set for the calibration standard.

STANDARD VALUE
To enter the conductivity Standard Value of the custom
calibration solution:

Use the UP and DOWN keys to highlight Standard Value. Press
the GREEN/RIGHT key under Select.

2. Use the UP and DOWN keys to change the value of conductivity
standard for calibration. Use the BLUE/LEFT key to move to the
left. Use the GREEN/RIGHT key to move to the right. When the
cursor is at the far right, press the GREEN/RIGHT key under OK.

REFERENCE TEMPERATURE
To enter the Reference Temperature for the custom
calibration standard:

1. Use the UP and DOWN keys to highlight Reference
Temperature. Press the GREEN/RIGHT key under Select.

2. Use the UP and DOWN keys to change the Reference
Temperature for calibration. Use the BLUE/LEFT key to move to
the left. Use the GREEN/RIGHT key to move to the right. When
the cursor is at the far right, press the GREEN/RIGHT key
under OK.

TEMPERATURE CORRECTION
To enter the Temperature Correction to be used with the custom
calibration standard:

1. Use the UP and DOWN keys to highlight Temp Correction
(%/C). Press the GREEN/RIGHT key under Select.
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2. Use the UP and DOWN keys to change the Correction Factor.

A Set Temp Correction Use the BLUE/LEFT key to move to the left. Use the
] GREEN/RIGHT key to move to the right. When the cursor is at
Enter Temp Correction (): the far right, press the GREEN/RIGHT key under OK.

B . 2 0%/C

Range = 0,00 %/°C - 9,99 %,/C

Cancel | ¢ | » |

7.5.5 Modifying Conductivity Check Standard Options

Check Standard Options changes the standard solution used for
the check standard, the reminder, and the acceptance criteria.

To edit the Check Standard Options, use the UP and DOWN keys to

A2 Modify Current Method highlight Check Standards Options. Press the GREEN/RIGHT key
Parameter: Conductivity under Select. The Check Standard menu appears with the
Measurement Options following sections.

Calibration Options

Check Standards Options

L Exit | & | selea |
Editing the Check Standard Value

A2 Check Standards Options 1. To edit the Check Standard value, use the UP and DOWN keys
Std: HacCl, 1000p5/cm to highlight Std:. Press the GREEN/RIGHT key under Select.

Check Standard Reminder
Acceptance Criteria

bt | & | Select |

m 2. Use the UP and DOWN keys to select the Check Standard Value
A7 Select Current Standard to be used. Press the GREEN/RIGHT key under OK.
001D KC|L 1. 41mSiom - 25°C ;I

' 0.1M KCI, 12880p5/cm - 25°C

C 0.0 KC, 1413p5/cm - 25°C
0001 KCI, 146.93pS/m - 25°C
& Nacl, 18msfom - 25°C

[ NacCl, 1000uS/cm - 25°C |

Cancel | & | oK |
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A7 Check Standards Options
Std: MacCl, 1000p5/cm

Check Standard Reminder
Acceptance Criteria

Repeat: 2 h
Allow Defer: Yes

= 20 min

& 2h |
i 4h
" &2h
12 h

= 24h

Goncel | ¢ | Ok

Editing the Check Standard Reminder

Refer to the following steps to turn the Check Standard Reminder
on or off, to set the Check Standard repeat, and to defer the
Check Standard.

Use the UP and DOWN keys to highlight Check Standard
Reminder. Press the GREEN/RIGHT key under Select.

To turn Check Standard Reminder on or off, use the UP and
DOWN keys to highlight Reminder. Press the GREEN/RIGHT
key under Select.

3. Use the UP and DOWN keys to select On or Off. Press the

GREEN/RIGHT key under OK.

To set the Check Standard Reminder repeat, use the UP and
DOWN keys to highlight Repeat. Press the GREEN/RIGHT key
under Select.

Use the UP and DOWN keys to select the desired reminder
frequency. Press the GREEN/RIGHT key under OK.

To edit the Allow Defer option, use the UP and DOWN keys to
highlight Allow Defer. Press the GREEN/RIGHT key

under Select. The defer option allows the operator to continue
with sample measurements instead of measuring a check
standard when the reminder appears.

Use the UP and DOWN keys to select Yes or No. Press the
GREEN/RIGHT key under OK.
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. - Editing the Acceptance Criteria for Check Standards
A Check Standards Options 1. Use the UP and DOWN keys to highlight Acceptance Criteria.
Std: HacCl, 1000p5S/cm Press the GREEN/RIGHT key under Select.

Check Standard Reminder

Acceptance Criteria

2. To edit Acceptance Limits, use the UP and DOWN keys to

—— — highlight Acceptance Limits. Press the GREEN/RIGHT key
Acceptance Limits: 8 % under Select.

Cal Expires on Failure: No

"Bt | ¢ | Select |

o . 3. Use the UP and DOWN keys to enter a percent range that the
A set Acceptance Limits Check Standard must fall within. Use the BLUE/LEFT key to
move to the left. Use the GREEN/RIGHT key to move to the
right. When the cursor is at the far right, press the
GREEN/RIGHT key under OK.

Enter Acceptance Limits (+):

H»%
Range =1% -9 %

Cancel | ¢ | » |

m -~ 4. To edit the result of a failed Check Standard, use the UP and
A Acceptance Criteria DOWN keys to highlight Cal Expires on Failure. Press the

Acceptance Limits: 8 % GREEN/RIGHT key under Select.

Cal Expires on Failure: No

5. Use the UP and DOWN keys to select Yes or No. Press the
GREEN/RIGHT key under OK.

When set to Yes, the meter must be re-calibrated when a
Check Standard falls outside of the specified acceptance limits.
If the meter is not re-calibrated, each result will be displayed
with the CALIBRATION ? icon and stored with a flag indicating a
questionable calibration.

. Cancel | ¢ | ok | When set to No, the meter will operate normally in the

measurement mode.
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Section 8 LDO Operation and Methods

8.1 Taking a Dissolved Oxygen Measurement

|~ 0K LDO101 e A
&
8 98 mgj’L 10,5 *C
(] 96.1 %
250 hPa
g SAMPLE {D01) 09:52:40
lﬁl JOHN DOE 22-Nov-2005

Galibrate | | ead _

8.2 Calibrating the LDO Probe

If complete traceability is required, enter a Sample ID and
Operator ID before measuring.

Note: The default setting for Measurement Mode is “Press to Read”. To
change the mode, see Measurement Mode in section 9.5 on page 94.

Important Note: A count down message appears on the screen
thirty days before the sensor-cap expiration date of the LDO
IntelliCAL probe. This message will be displayed until there are
zero days remaining and the sensor cap must be replaced. All
measurements taken after the sensor cap expiration date appear
with the calibration ? icon at the top left corner of the screen.

1. Place the LDO probe into the sample.
2. Press the GREEN/RIGHT key under Read.

3. The display will show “Stabilizing...” and a progress bar will fill
from 0 to 100% as the probe stabilizes in the sample. When the
result has stabilized, the lock icon will appear and the result will
be stored automatically in the data log.

4. To make another measurement, repeat this procedure.

The display will also show the temperature and pressure. If a
salinity correction was entered, the correction will appear on
the display.

Important Note: Factory calibration is the default setting. Factory
calibration coefficients are stored in the LDO IntelliCAL probe
iButton®*, Each lot of LDO sensor caps is factory calibrated.
Performance will vary slightly as a function of usage history. For
best performance, a one-time calibration initialization can be
performed when a new sensor is installed. Additional calibrations
can be performed at the operator's discretion but are not required.
Manually calibrating the LDO probe will require creating and
modifying a new method (see section 8.4 on page 82).

LDO calibration can be performed manually using one of two
standards:

e Water-saturated air (recommended). For example, use a bottle
with a narrow neck such as a BOD bottle (Cat. No. 621-00).
Add a small amount (1-cm) of water to the bottle, stopper and
shake vigorously for several minutes, then insert the probe.

« A water sample with a known dissolved oxygen concentration.
The concentration must be determined by Winkler titration, or
by calculation of a saturated-air water sample using existing
pressure, temperature, and salinity conditions.

Note: Modify the LDO Method to use a water sample as a standard.

* iButton is a registered trademark of Maxim Integrated Products, Inc.
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|- OK LDO101 o
&
8 98 mgj’L 0.5 °C
" 06.1 %
250 hPa
g SAMPLE (001) 09:52:40
lﬁl JOHN DOE 22-Noy-2005

Galibrate || ead |

LDO101 Calibration

%o °C
gL
100 %
Dry the probe. Place it in

water-saturated air and press read.

10.5 =C
9.34 mgiL

100.0"
oo

Calibration Complete

~Cancel | Done | Read

Y Calibration Summary
B-lun-2006 132808
Slope: 97.2 %
Calibration standard:
T, 100.0% 25 55 BE0hPa
F ABC
| Cancel [ | store |
|~ OK LDO101 |
8.98™" ..
[ 6.1 %
250 hPa
g LDO 01 (019) 13:37:16
lﬁl JOHN DOE O-Nov-2005

Calibrate Read

To calibrate using water-saturated air:

1.

Press the BLUE/LEFT key under Calibrate.

Note: If using the HQ40d meter with two probes, the display must be
in single screen mode.

Dry the probe and place it in the calibration chamber.
Press the GREEN/RIGHT key under Read.

Note: Be sure that no water is on the probe after placing it in the
calibration chamber.

When the reading is stable the standard value will be
highlighted on the screen and the calibrated reading value will
appear on the screen. Press the UP key under Done.

The Calibration Summary will appear. Press the GREEN/RIGHT
key under Store to accept the calibration and return to the
measurement mode. The calibration is recorded in the data log.
If using the HQ40d meter, the calibration information is also
sent to a PC/printer/flash memory stick if connected.

When the calibration is successful, the display will show OK in
the upper left corner. A question mark will be displayed if the
calibration has expired or if a check standard has failed or
been delayed.
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8.2.1 Calibration Error- Slope Out of Range

| LDO101 Calibration
83.0" .o
] 775 mgiL

Slope out of range

8.3 Setting LDO Methods

If the calibration slope does not meet the acceptance criteria, the
display will show “Slope out of range”. If this happens, allow the
probe to stand in the water-saturated air for several minutes to
reach equilibrium and re-press the GREEN/RIGHT key under Read.

The LDO Method menu is available via the

METER OPTIONS/PARAMETER METHODS key when Access Control
is off, or when a valid password is entered. An LDO IntelliCAL
probe must be connected to the meter to change these options.

Table 5 outlines the software menu for LDO options. These options
do not need to be changed if the default method is used. The
Modify Current Method submenus and default settings are
described in detail in section 8.4 on page 82.

The HQ series meters contain a default method for LDO with
settings for measurement, calibration, and units. The default
settings cannot be changed. The default method must be saved
and then modified. Use the Save Current Method As function to
save the method as a new method that can be modified.

To enter options that are different from the default settings, a new
method must be entered and then modified.

Table 5 LDO Options Main Menu Summary

LDO MAIN MENU

LDO SUBMENU

Current Method

Set Current Method

Save Current Method As

New Method Name

Modify Current Method

Measurement Options
Select Units
Calibration Standard

Delete a Method

Delete a Method
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8.4 Modify Current Method Menu Summary

LDO METHOD OPTION AVAILABLE SELECTIONS DEFAULT SETTING
‘ Measurement Options
0.1 Fast
0.01 Fast
Resolution . 0.01 Medium
0.01 Medium
0.01 Slow
o Lower Limit: 0—20 mg/L Lower: 0 mg/L
Measurement Limits .
Upper Limit: 0-20 mg/L Upper: 20 mg/L
Salinity Correction 0-70 0
hPa
. mBar
Pressure Units . hPa
inHg
mmHg
Off
30s
. 60 s
Averaging Interval Off
90s
3 min
5 min
mg/L
Units g mg/L
%
User
Calibration? Factory
Factory
100%
Calibration Standard? ° 100%
mg/L
Set Standard Valuel Enter Value User-defined value

1 For User Calibration Only

8.4.1 Entering a New LDO Method

A new method for LDO can be entered when Access Control is off,
or when a valid password is entered.

1. Press the OPTIONS key.

2. Use the UP and DOWN keys to highlight LDO101 Method.
Press the GREEN/RIGHT key under Select.

W,  Full Access Meter Options

= LDO101 Method
Run Check Standard
Setup Measurement Mode

Instrument Information o
Access Control

Display Options -

C Bt | ¢ | Select |
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~T LDO101 Method
Current Method: LDO

Save Current Method As
Modify Current Method

Delete a Method

AT Save Current Method As

New Method Name:

Current method: Default

Cancel | % | oK |
8.4.2 Modifying an LDO Method
LDO101 Method

Current Method: LDO
Save Current Method As

Modify Current Method

Delete a Method

T et | $ | seleat

3. Use the UP and DOWN keys to highlight Save Current Method

As. Press the GREEN/RIGHT key under Select.

Note: Modify Current Method and Delete a Method are not available
until a new method is created.

4. Use the UP and DOWN keys to scroll through the letters and
numbers. To select a letter or number, press the GREEN/RIGHT
key. The cursor will advance to the next space.

5. Repeat the previous step to add additional letters or numbers
until the name is complete. To add a space, scroll to the blank
space (between A and 9) using the UP and DOWN keys and
press the GREEN/RIGHT key. To delete a letter or number, press
the BLUE/LEFT key.

6. Pressthe GREEN/RIGHT key until OK replaces the Right arrow
in the function bar. Select OK to complete the entry.

A method for LDO can be edited when Access Control is off, or
when a valid password is entered.

1. From the LDO Method menu, use the UP and DOWN keys to
highlight Modify Current Method. Press the GREEN/RIGHT key
under Select.

Note: The default method cannot be modified or deleted, but can be
saved with a new name (Save Current Method As) and then modified.

8.4.3 Modifying LDO Measurement Options

~1 Modify Current Method

Measurement Options
Select Units: mg/L
Calibration: Factory

"Bt | ¢ | Selet |

Edit Measurement Options to change the displayed resolution,
upper and lower limits, salinity correction, pressure units, or
averaging interval.

1. With Measurement Options highlighted in the Modify Current
Method menu, press the GREEN/RIGHT key under Select.
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A Measurement Options

Resolution: 0.01 — Medium

Measurement Limits
Salinity Correction: 00.0%
Pressure Units: mmHg
Averaging Interval: Off

“Bit | ¢ | select

#1 Set Resolution/Response Time

01 — Fast
001 — Fast

& 0.01 — Medium
007 — Slow

Measurement Options

Resolution: 0.01 — Medium
Measurement Limits
Salinity Correction: 00.0%
Pressure Units: mmHg
Averaging Interval: Off

" Bit | ¢ | Seleat |

e Measurement Limits

Lower Limit: 0.0 mg/L
Upper Limit: 20.0 mg/L

“Bit | ¢ | select

Set Lower Limit

Enter Lower Limit:

00 . Fmg/L

Range = 0.0 mgiL - 20.0 mgiL

Changing Resolution
1. With Resolution highlighted, press the GREEN/RIGHT key

under Select.

2. Use the UP and DOWN keys to select the desired resolution and
speed of response. Press the GREEN/RIGHT key under OK.

Changing Measurement Limits
1. Use the UP and DOWN keys to select Measurement Limits.
Press the GREEN/RIGHT key under Select.

2. Use the UP and DOWN keys to select Lower Limit or Upper
Limit. Press the GREEN/RIGHT key under Select.

3. Lower Limit: Use the UP and DOWN keys to change the limit
value. Use the BLUE/LEFT key to move to the left. Use the
GREEN/RIGHT key to move to the right. When the cursor is at
the far right, press the GREEN/RIGHT key under OK.
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4. Upper Limit: Use the UP and DOWN keys to change the limit
value. Use the BLUE/LEFT key to move to the left. Use the
Enter Upper Limit: GREEN/RIGHT key to move to the right. When the cursor is at

the far right, press the GREEN/RIGHT key under OK.

Set Upper Limit

Flo . omg/L

Range = 0.0 mgdl - 20.0 mgfl

Salinity Correction Changing Salinity Correction
Correct dissolved oxygen values for high concentrations of
Enter Correction (0% = Off): dissolved salts by entering the sample salinity. Use a conductivity

probe to measure the salinity.

00. ﬂ%n 1. Use the UP and DOWN keys to enter the sample salinity/salinity
correction factor. Use the BLUE/LEFT key to move to the left.
Use the GREEN/RIGHT key to move to the right. When the

Range = 0.0 %o - 70.0 %o cursor is at the far right, press the GREEN/RIGHT key under OK.

I Sot Pressure Units Changing Pressure Units

|ﬁ. hPa | 1. Us_e the UP and DOWN keys to select the desired pressure
units. Press the GREEN/RIGHT key under OK.

 mBar

" inHyg

" mmHg

Cancel | & | ok |

Changing the Averaging Interval

Averaging Interval

& off In samples containing a high amount of air bubbles such as
| | aeration basins, results will appear unstable or noisy. Use the
303 averaging function to improve stability.
:: 60 s To select the interval for averaging results:

90 s
& 2 min 1. Use the UP and DOWN Kkeys to select the desired Averaging
o Interval. Press the GREEN/RIGHT key under OK.

E min

““ Displayed results will be averaged over the selected interval.

2. Whenever the average function is enabled, the averaging icon
(x) will be displayed along with the averaging interval.

|~ oK LDO101 [111]1I
(=] Stabilizing...

6 82mgfL 25.5 °C

. 100.0 %

X =305 250 hPa

& sample ID 13:39:34
L 6-Jun-2006

| calibrate [ | Read |
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8.4.4 Modifying the LDO Measurement Units

A Modify Current Method
Measurement Options

Select Units: mg/L
Calibration: Factory

et | 5 | Select _
A Select Units

& mgiL |
%

The meter will display both mg/L DO and % saturation in the
measurement mode. To change which unit is prominent:

1. Use the UP and DOWN keys to highlight Select Units. Press
the GREEN/RIGHT key under Select.

2. Use the UP and DOWN keys to select the units. Press the
GREEN/RIGHT key under OK.

8.4.5 Modifying the LDO Calibration Standard

Important Note: Factory calibration is the default setting. Factory
calibration coefficients are stored in the iButton.

Each lot of LDO sensor caps is factory calibrated. Performance will
vary slightly as a function of usage history. For best performance, a
one-time calibration initialization can be performed when a new
sensor is installed. Additional calibrations can be performed at the
operator's discretion but are not required. See section 8.2 on

page 79 for calibration instructions.

8.4.5.1 Selecting Water-Saturated Air as the Calibration Standard

A7 Modify Current Method

Measurement Options
Select Units: mg/L
Calibration: User
Calibration Standard: 100%

"Bt | ¢ | Select |

To use water-saturated air as the calibration standard:

1. Use the UP and DOWN keys to highlight Calibration Standard
in the Modify Current Method menu. Press the GREEN/RIGHT
key under Select.

86



LDO Operation and Methods

AT Set Calibration Standard

= 100% |
T mogiL

A1 Modify Current Method

Measurement Options
Select Units: mg/L
Calibration: User
Calibration Standard: 100%

“hit | ¢ | select

I Set Calibration Standard

= 100% |
& mygiL

Concel | ¢ | oK |

A Modify Current Method

Measurement Options

Select Units: mgfL
Calibration: User

Calibration Standard: mg/L
Set Standard Value: 7.00 mg/L

| Exit | & | select |

2. Use the UP and DOWN keys to select 100%. Press the
GREEN/RIGHT key under OK.

8.4.5.2 Selecting a Water Sample as the Calibration Standard

Water-saturated air is recommended for calibration of the HQ
series meters, however a water sample with a known dissolved
oxygen concentration can also be used. The dissolved oxygen
concentration must be determined by Winkler titration, or by
calculation of a saturated-air water sample using existing pressure,
temperature, and salinity conditions.

1. Use the UP and DOWN keys to highlight Calibration Standard
in the Modify Current Method menu. Press the GREEN/RIGHT
key under Select.

2. Use the UP and DOWN keys to select mg/L. Press the
GREEN/RIGHT key under OK.

When using a water sample as the calibration standard, a default
value of 7.00 mg/L is used. Change the standard value to the exact
concentration determined for the sample as follows:

3. Use the UP and DOWN keys to select Set Standard Value.
Press the GREEN/RIGHT key under Select.
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o 4. Use the UP and DOWN keys to change the standard value. Use
A Set mg/L Standard the BLUE/LEFT key to move to the left. Use the GREEN/RIGHT
key to move to the right. When the cursor is at the far right,
press the GREEN/RIGHT key under OK.

7. 0omglL

Range = 2.00 mg/L - 20.00 mgsL

Select which method to use when additional methods have been

LDO101 Method entered in the LDO Options menu.

Current Method: LDO ALT1
Save Current Method As
Modify Current Method
Delete a Method

1. Use the UP and DOWN keys to highlight Current Method.
Press the GREEN/RIGHT key under Select.

“bit | ¢ | Select |

2. Use the UP and DOWN keys to select the desired method.
Press the GREEN/RIGHT key under OK.

Set Current Method
™ Default

[ LDO ALT1 |
" LDO ALT2
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8.4.7 Deleting a Method

T LDO101 Method
Current Method: LDO ALT1
Save Current Method As
Modify Current Method

Delete a Method

~ Bt | | Select |
AT Delete a Method

0 LDO ALTT
& LDO ALT2

“Cancel | ¢ | Delete |

To delete an existing LDO method:

1. Use the UP and DOWN keys to highlight Delete a Method.
Press the GREEN/RIGHT key under Select.

2. Use the UP and DOWN keys to select the desired method.
Press the GREEN/RIGHT key under Delete. Once a method has
been deleted, it cannot be recovered.
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Section 9 Advanced Operations

The various meter features that can be changed via the OPTIONS
key is displayed in section 9.1 and section 9.2. The Parameter
Method menu selection is a dynamic selection screen that can
change depending on how many probes are attached to the meter.
The Full Access Meter Options menu is displayed when Access
Control is off, or when a valid password is entered. These options
do not need to be changed if the default factory settings are used.

9.1 Meter Options Menu- Full Access

FULL ACCESS METER OPTIONS (Access Control Off or valid password entered)

RUN CHECK STANDARD Measure standard solution (available for pH and conductivity)

Press To Read

SETUP MEASUREMENT MODE | Interval: Duration and Interval

Continuous

Probe Information
INSTRUMENT INFORMATION

Meter Information

On or Off
ACCESS CONTROL

Set Access Password

Contrast

DISPLAY OPTIONS Auto-Shutoff

Backlight

Key Press

SOUND Stability Alert

Calibration Reminder

Set Time

Time Format
TIME

Set Date

Date Format

TEMPERATURE UNITS Set Temperature Units

LANGUAGE Select Language

9.2 Operator Meter Options Menu

OPERATOR METER OPTIONS (Access Control On)

RUN CHECK STANDARD Measure standard solution (available for pH or conductivity)

Probe Information

INSTRUMENT INFORMATION -
Instrument Information

ACCESS PASSWORD Enter Password
Contrast
DISPLAY OPTIONS Auto-Shutoff
Backlight
Key Press
SOUND Stability Alert

Calibration Reminder
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9.3 Using Access Control

9.3.1 Turning Access Control On

ull Access keter Options
4 pHC101 Method

Run Check Standard

Setup Measurement Mode

Instrument Information
Access Control

Display Options hd

C Bt | ¢ | Selet |

- Access Control
Access Control: Off
Set Access Password

L1
m
-+
-
==
=
m
W
s
=
=]
W
i
£
=
-

Use Arrowe Keys To Change

Cancel | ¢ | OK |

Access Control is used to protect parameter methods and meter
setup. When Access Control is on, options for Setup Measurement
Mode, Access Control, Time, Temperature Units, and Language will
be disabled in the Setup menu.

The Access Control option is available in the Meter Options>Full

Access menu, which is available upon initial startup when Access
Control is set to OFF, or when Access Control is set to ON and a

valid password is entered.

Important Note: Set the password before turning Access Control
on. If a password is specified and Access Control is set to ON,
make sure the password is stored in a safe place. If the password is
forgotten, the operator will be locked out of the meter.

To protect parameter methods and meter setup:
1. Press the METER OPTIONS key.

2. Use the UP and DOWN keys to highlight Access Control.
Press the GREEN/RIGHT key under Select.

3. Use the UP and DOWN keys to highlight Set Access
Password. Press the GREEN/RIGHT key under Select.

4. Use the UP and DOWN keys to scroll through the letters and
numbers. To accept a letter or number, press the GREEN/RIGHT
key. The cursor will advance to the next space.

5. Repeat the previous step to add additional letters or numbers
until the password is complete. To add a space, scroll to the
blank space between A and 9 using the UP and DOWN keys
and press the GREEN/RIGHT key. To replace a letter or number,
press the BLUE/LEFT key and re-enter the letter or number.

6. Pressthe GREEN/RIGHT key until OK replaces the right arrow
in the function bar. Select OK to complete the entry.
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- AccessControl |
dccess Control: OFF

Set Access Password

C it | ¢ | select |

- ccess Contro
& on |
& off

9.3.2 Turning Access Control Off

& pHC101 Method -

Run Check Standard
Setup Measurement Mode

Instrument Information
dccess Control
Display Options

hd|
~ et | ¢ | Select |

9.4 Running Check Standards

7. Use the UP and DOWN keys to highlight Access Control.
Press the GREEN/RIGHT key under Select.

8. Use the UP and DOWN keys to select ON. Press the
GREEN/RIGHT key under Select.

Access is now restricted. The Operator Meter Options menu will be
displayed when the OPTIONS key is pressed.

To turn Access Control off:
1. Press the OPTIONS key.

2. Use the UP and DOWN keys to highlight Access Control.
Press the GREEN/RIGHT key under Select. Select Off to turn
Access Control off.

Run Check Standards verifies equipment accuracy by measuring a
solution of known conductivity or pH. When the IntelliCAL probe is
placed in the solution, the meter will indicate if the Check Standard
passed or failed.

The meter can automatically display a reminder to measure a
check standard at a specified interval with a specified acceptance
criteria. These options are changed in the Parameter Method menu
for each parameter.
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9.5 Setting the Measurement Mode

s, Full Access Meter Options

& pHC101 Method
Run Check Standard

Instrument Information
Access Control
Display Options

C et | ¢ | select

Mode: Press To Read

F

Setup Measurement Mode

-

W, Setup Measurement Mode

"Bt | ¢ | Select |

Three measurement modes affect the way measurements are
taken and data is stored:

PRESS TO READ:

The GREEN/RIGHT key must be pressed for each sample
measurement. Each result is stored in the Data Log automatically
when the Set Stability Criteria are met. The result is also sent
simultaneously to any device (PC/printer/flash memory stick) that is
connected to the USB/DC power adaptor.

INTERVAL:

The meter measures the sample at a user defined interval for a
user defined duration and stores the data in the Data Log
automatically. The result is also sent simultaneously to any device
(PClprinter/flash memory stick) that is connected to the USB/DC
power adaptor.

CONTINUOUS:

The meter continuously measures the sample, and data can be
stored manually in the Data Log. When stored, the data point is also
sent simultaneously to any device (PC/printer/flash stick) that is
connected to the USB/DC power adaptor.

To select a measurement mode:
1. Press the OPTIONS key.

2. Use the UP and DOWN keys to highlight Setup Measurement
Mode. Press the GREEN/RIGHT key under Select.

3. With Mode highlighted, press the GREEN/RIGHT key
under Select.
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N Select Mode 4. Use the UP and DOWN keys to select Press to Read, Interval,

or Continuous. Press the GREEN/RIGHT key under OK.
¥ Press To Read | y

" Interval

" Cantinuous

Concel | ¢ | OK

9.5.1 Setting Auto Measurement Intervals

When using the Interval Mode, it must be specified how often and
for how long the measurements will be taken. Calibration
Reminders, Auto Shut Off, and Check Standard Reminders do not
interrupt interval measurements. However, a missed calibration will
store readings as Cal? rather than as Cal OK. After interval
measurements are completed, any missed reminders appear and
Auto Shut Off is enabled.

To specify the measurement interval and duration:

W, Setup Measurement Mode

Mode: Interval 1. Select Interval as the Measurement Mode.
Duration: 1 h 2. Use the UP and DOWN keys to select Duration.
Interval: 1 min Press the GREEN/RIGHT key under Select to display the Set

Duration screen.

“bit | ¢ | Select |

= et Duration 3. Use the UP and DOWN keys to select the duration or total time
= ) 2 h that measurements will be taken. Press the GREEN/RIGHT key
15 min e under OK.
20 min 24 h
& 1h | © 42 h
i odh = no limit

Gancel | & | OK |

N, set Interval 4. Use the UP and DOWN keys to select Interval.
ra Press the GREEN/RIGHT key under Select to display the Set
0% Interval screen.
0 30s
&1 5. Use the UP and DOWN keys to select how often measurements
|t"‘ min | will be taken. Press the GREEN/RIGHT key under OK.
E min
15 min
= 20 min
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9.5.2 Starting Interval Measurements

|~ oK pHC101 [111]1I
pH o

Y

A TIGRES 13:40:16
T ABC 6-Jun-2006
Calibrate | | start |

|~ oK pHC101 (T
7 00 pH 24.5 °C

. 0.0 my

A TIGRES (013) 07:59:51
T ABC Recording

Calibrate | [ stop |

From the Main Measurement screen, press the GREEN/RIGHT key
under Start to begin interval measurements. The remaining duration
for the measurement is displayed in the lower right corner of the
screen. The Sample ID automatically advances by number for each
reading.

The auto-shutoff feature is disabled during interval measurements.
The meter goes into a standby state between readings to conserve
power. Measurements are suspended when performing calibration,
running check standards, or using the Meter Options menu.
Measurements resume when returning to the reading mode.

Measurements stop when the selected interval duration has
passed. The auto-shutoff feature becomes active. To repeat the
interval measurement, press the GREEN/RIGHT key under Start.

9.5.3 Preventing Data Log Overflow in Interval Reading Mode

When measurements are taken at specified intervals, each result
will be stored automatically in the Data Log. The meter can store up
to 500 data records. If the number of accumulated results exceeds
500, data will be replaced on a first in first out basis (FIFO). Meters
can be connected to a PC/printer/flash memory stick to prevent loss
of data.

Table 6 Suggested Combinations of Interval/Duration to
Prevent Data Log Overflow

Interval Duration
10 seconds 1 hour
30 seconds 4 hours
1 minute 8 hours
5 minutes 24 hours

Note: Stop interval measurements before making any method or meter
setup changes.

96



Advanced Operations

9.6 Viewing Instrument Information

] Instrument Information

4= LDO101 Information
Meter Information

et | ¢ | select

‘

Operator Meter Options
s pHC101 Set Current Method (=
Run Check Standard

Instrument Information
Access Password

Display Options -

Bt | & [ seled

Display Options
Contrast: 5
Auto-Shutoff: 5 min
Backlight: 1 min

T Bt | ¢ | select

L Adjust Contrast

Use arrow keys to adjust.

H
Range =0-89

Use the Instrument Information menu to find the serial number,
software version, and model number of the meter or IntelliCAL
probes connected to the meter.

1. Press the OPTIONS key.

2. Use the UP and DOWN keys to highlight Instrument
Information. Press the GREEN/RIGHT key under Select.

3. Use the UP and DOWN keys to choose probe information or
meter information. Press the GREEN/RIGHT key
under Select.

9.7 Setting the Display Options

Use Display Options to change the display contrast, battery saving

auto-shutoff options, and the backlight option.

1. Pressthe METER OPTIONS key. Use the UP and DOWN keys to

highlight Display Options. Press the GREEN/RIGHT key
under Select.

2. Use the UP and DOWN keys to choose Contrast,
Auto-Shutoff, or Backlight. Press the GREEN/RIGHT key
under Select.

CONTRAST

Use the UP and DOWN keys to adjust the contrast of the display.
Zero is the lightest setting and 9 is the darkest setting. Press the
GREEN/RIGHT key under OK to accept the setting.
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9.8 Setting the Sound Options

L] Auto-Shutoff

1 min 30 min
& 2 min i 1h
& 5 min | " 2h
10 min i Mever

“Cancel |+ | ok |

0. 2 min
© 20s S min
30 10 min
& 1 min | € Mever

Concel | ¢ | oK |

W, Full Access Meter Options
Setup Measurement Mode

[

Instrument Information

Access Control
Display Options

[ Key Press

¥ Stability Alert
¥ cal Reminder

< | ¢ | ox |

AUTO-SHUTOFF
Auto-shutoff maximizes battery life and is not active when the meter
is connected to AC power or in Interval Reading Mode.

Use the UP and DOWN keys to select a time period after which the
meter will shut off if no keys are pressed. Press the GREEN/RIGHT
key under OK.

BACKLIGHT

The display is illuminated when the BACKLIGHT key is pressed. To
maximize battery life, set a time period after which the backlight will
automatically turn off if no key is pressed.

Use the UP and DOWN keys to select a time period after which the
backlight will shut off if no keys are pressed. Press the
GREEN/RIGHT key under OK.

The meter can make an audible sound when a key is pressed,
when stability is reached, or when the calibration reminder is due.
The meter can also make an audible sound when it begins
transferring data to a flash memory stick and again when the data
transfer is complete.

To turn the sound on or off:
1. Pressthe METER OPTIONS key.

2. Use the UP and DOWN keys to highlight Sound. Press the
GREEN/RIGHT key under Select.

3. Use the UP and DOWN keys to highlight Key Press, Stability
Alert, or Cal Reminder. Press the BLUE/LEFT key under the
check mark. Multiple items can be selected.

Note: Select Stability Alert to turn on sound for data transfer to a
flash memory stick.
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9.9 Setting the Date and Time

W, Full Access Meter Options
Access Control ﬂ
Display Options
Sound

Time
Temperature Units: °C
Language: English

C et | ¢ | selea

] Set Temperature Units

@ c |
& °F

Concel | ¢ | oK |

9.11 Language

Refer to section 4.4 on page 22 for more information.

9.10 Changing the Temperature Units

To select degrees Celsius or Fahrenheit:
1. Pressthe METER OPTIONS key.

2. Use the UP and DOWN keys to highlight Temperature Units.
Press the GREEN/RIGHT key under Select.

3. Use the UP and DOWN keys to select Celsius or Fahrenheit.
Press the GREEN/RIGHT key under OK.

Refer to section 4.3 on page 22 for more information.
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Section 10 Maintenance

10.1 General Meter Cleaning

10.2 General Probe Cleaning

10.3 Battery Replacement

DANGER
Only qualified personnel should conduct the tasks described
in this section of the manual.

The meter is designed to be maintenance-free. If the meter is dirty,
wipe the surface with a damp cloth. Use a cotton-tipped applicator
to clean or dry the connectors if they get wet.

For information about cleaning the probes, see the instruction sheet
that comes with the IntelliCAL probe.

See section 3.2 on page 12.

10.4 Updating Instrument Software

From time to time Hach Company may release updates to the
meter software. A flash stick connected to the USB/DC power
adapter can be used to update the instrument software or transfer
data from the instrument.

Note: The manufacturer will determine if an update to the software is
necessary to make sure that the HQd Series correctly functions.
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Section 11 Parts and Accessories

11.1 Parts
Description Quantity Catalog Number
LDO Probe, standard, with 1 m cable 1 LDO101-01
LDO Probe, standard, with 3 m cable 1 LDO101-03
LDO Probe, rugged, with 5 m cable 1 LDO101-05
LDO Probe, rugged, with 10 m cable 1 LD0O101-10
LDO Probe, rugged, with 15 m cable 1 LDO101-15
LDO Probe, rugged, with 30 m cable 1 LD0O101-30
pH Gel Probe, standard, with 1m cable 1 PHC101-01
pH Gel Probe, standard, with 3m cable 1 PHC101-03
pH Liquid Probe, standard, with 1m cable 1 PHC301-01
pH Liquid Probe, standard, with 3m cable 1 PHC301-03
pH Gel Probe, rugged, with 5m cable 1 PHC101-05
pH Gel Probe, rugged, with 10m cable 1 PHC101-10
pH Gel Probe, rugged, with 15m cable 1 PHC101-15
pH Gel Probe, rugged, with 30m cable 1 PHC101-30
Conductivity Probe, standard with 1m cable 1 CDC401-01
Conductivity Probe, standard with 3m cable 1 CDC401-03
Conductivity Probe, rugged with 5m cable 1 CDC401-05
Conductivity Probe, rugged with 10m cable 1 CDC401-10
Conductivity Probe, rugged with 15m cable 1 CDC401-15
Conductivity Probe, rugged with 30m cable 1 CDC401-30
11.2 Accessories
Description Quantity Catalog Number
Probe Depth Marker (Rugged Cable Markers) 5 58286-10
IF;rDO(;:ttia;i?rrnge;p, Replacement (includes iButton, cap seal, and 1 58112-00
Glove Kit 1 58287-00
Field Kit 1 52258-00
Standard Probe Holder 1 58294-00
Rugged Shroud Kit 1 58259-00
Color Coded Probe Clips (five colors, two clips in each color) 1 58184-00
AC Power Adapter Kit, 115 VAC 1 58263-00
AC Power Adapter Kit, 230 VAC 1 58311-00
Batteries, Alkaline AA 4/pkg 19380-04
USB/DC Power Adapter 1 58134-00
USB Cable, 6 ft. (1.8 m), Type A Male, Type B Male 1 59240-00
Keyboard (QWERTY) 1 LZV582
BOD Bottle (300 mL) 1 621-00
BOD Stirrer/Funnel Accessory Kit (US) 1 58266-00
BOD Stirrer/Funnel Accessory Kit (EU) 1 58267-00
Software for direct connection to PC 1 HQ40d45
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11.3 Consumables

Description Quantity Catalog Number
IUPAC Series Certified pH Standards (Buffers)?:

pH 1.679 £ 0.010 @ 25 °C 500 mL S11M001
pH 4.005 + 0.010 @ 25 °C 500 mL S11M002
pH 7.000 (Radiometer Analytical) + 0.010 @ 25 °C 500 mL S11M004
pH 10.012 + 0.010 @ 25 °C 500 mL S11M007
pH 12.45 + 0.05 @ 25 °C 500 mL S11M008
Color-coded pH Standards (Buffers):

pH 4.01 +0.02 @ 25 °C 500 mL 22834-49
pH 7.00 £0.02 @ 25 °C 500 mL 22835-49
pH 10.01 +0.02 @ 25 °C 500 mL 22836-49
pH 4.01 +0.02 @ 25 °C 4L 22834-56
pH 7.00 £0.02 @ 25 °C 4L 22835-56
pH 10.01 +0.02 @ 25 °C 4L 22836-56
pH 4.01 +0.02 @ 25 °C 20L 22834-61
pH 7.00 £0.02 @ 25 °C 20 L 22835-61
pH 10.01 +0.02 @ 25 °C 20L 22836-61
Certified Conductivity Standards?:

KCI, 1 Demal, 111.3 mS/cm £ 0.5% @ 25 °C 500 mL S51M001
KCI, 0.1 Demal, 12.85 mS/cm £ 0.35% @ 25 °C 500 mL S51M002
KCI, 0.01 Demal, 1408 puS/cm = 0.5% @ 25 °C 500 mL S51M003
NaCl, 0.05%, 1015 pS/cm + 0.5% @ 25 °C 500 mL S51M004
KCI Conductivity Standards:

0.1 Molar KClI, 12.88 mS/cm @ 25 °C 500 mL C20C250
0.01 Molar KCI, 1413 uS/cm @ 25 °C 500 mL C20C270
0.001 Molar KCI, 148 uS/cm @ 25 °C 500 mL C20C280
NaCl Conductivity Standards:

180 uS/cm @ 25 °C 100 mL 23075-42
1000 puS/cm @ 25 °C 100 mL 14400-42
18.00 mS/cm @ 25 °C 100 mL 23074-42
BOD Consumables:

Nitrification Inhibitor (TCMP) - (200 tests) 359 2533-35
Nitrification inhibitor (TCMP) - (2500 tests) 500 g 2533-34
Nitrification Inhibitor (ATU) 509 28454-25
BOD Seed (50 tests) 50 capsules 24712-00
BOD Standard Solution, 300 mg/L GGA, 10-mL Voluette® Ampules 25/pkg 14865-10
Nutrient Buffer Pillow, 0.5 mL (for preparing 300 mL of dilution water) 50/pkg 14160-66
Nutrient Buffer Pillow, 3 mL (for preparing 3 L of dilution water) 50/pkg 14861-66
Nutrient Buffer Pillow, 4 mL (for preparing 4 L of dilution water) 50/pkg 24364-66
Nutrient Buffer Pillow, 6 mL (for preparing 6 L of dilution water) 50/pkg 14862-66
Nutrient Buffer Pillow, 19 mL (for preparing 19 L of dilution water) 25/pkg 14863-98
Buffer Solution, APHA, for BOD, pH 7.2, phosphate type 1L 431-53
Calcium Chloride Solution, APHA 1L 428-53
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11.3 Consumables (continued)

Description Quantity Catalog Number
Magnesium Sulfate Solution, APHA 1L 430-53
Ferric Chloride Solution, APHA 1L 429-53

Miscellaneous:
pH Filling Solution (for PHC301), 3M KClI, saturated with AgCI 30 mL 28417-00
pH Electrode Storage Solution 500 mL 27565-49

1 Certified standards ship with certificates for traceability to Standard Reference Materials
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Section 12 How to Order

U.S.A. Customers

Information Required

International Customers

By Telephone:

6:30 a.m. to 5:00 p.m. MST
Monday through Friday

(800) 227-HACH (800-227-4224)

By Fax:
(970) 669-2932

By Mail:

Hach Company

P.O. Box 389

Loveland, Colorado 80539-0389 U.S.A.

By E-mail:
orders@hach.com

» Hach account number (if available)
* Your name and phone number
*  Purchase order number

»  Brief description or model number

Billing address
Shipping address
Catalog number

Quantity

Hach maintains a worldwide network of dealers and distributors. To
locate the representative nearest you, send an e-mail to:

intl@hach.com or contact:

Hach Company World Headquarters; Loveland, Colorado, U.S.A.
Telephone: (970) 669-3050; Fax: (970) 669-2932

Technical and Customer Service (U.S.A. only)

Hach Technical and Customer Service Department personnel are
eager to answer questions about our products and their use.
Specialists in analytical methods, they are happy to put their talents

to work for you.

Call 1-800-227-4224 or e-mail techhelp@hach.com
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Section 13 Repair Service

Authorization must be obtained from Hach Company before
sending any items for repair. Please contact the Hach Service
Center serving your location.

In the United States:

Hach Company

Ames Service

100 Dayton Avenue

Ames, lowa 50010

(800) 227-4224 (U.S.A. only)
FAX: (515) 232-3835

In Canada:

Hach Sales & Service Canada Ltd.
1313 Border Street, Unit 34
Winnipeg, Manitoba

R3H 0X4

(800) 665-7635 (Canada only)
Telephone: (204) 632-5598

FAX: (204) 694-5134

E-mail: canada@hach.com

In Latin America, the Caribbean, the Far East,

Indian Subcontinent, Africa, Europe, or the Middle East:
Hach Company World Headquarters,

P.O. Box 389

Loveland, Colorado, 80539-0389 U.S.A.

Telephone: (970) 669-3050

FAX: (970) 669-2932

E-mail: inti@hach.com
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Section 14 Certification

Hach Company certifies this instrument was tested thoroughly,
inspected and found to meet its published specifications when it
was shipped from the factory.

The HQ Series Portable Meters have been tested and are certified
as indicated to the following instrumentation standards:

Product Safety (power supply only)

EMI Immunity

Emissions

115/230 VAC External Power Supply

Certified to CSA and Listed to UL safety standards (cULus mark),
TUV-GS & CE marked per 73/23/EEC

Instrument tested with the external Power Supply:

Per 89/336/EEC EMC: EN 61326:1998 (Electrical Equipment for
measurement, control and laboratory use— EMC requirements)
Supporting test records by Hach Company, certified compliance by
Hach Company.

Standards include:
IEC 1000-4-2:1995 (EN 61000-4-2:1995) Electro-Static Discharge
Immunity (Criteria B)

IEC 1000-4-3:1995 (EN 61000-4-3:1996) Radiated RF
Electro-Magnetic Field Immunity (Criteria B)

IEC 1000-4-4:1995 (EN 61000-4-5:1995) Electrical Fast
Transients/Burst (Criteria B)

IEC 1000-4-5:1995 (EN 61000-4-5:1995) Surge (Criteria B)

IEC 1000-4-6:1996 (EN 61000-4-6:1996) Conducted Disturbances
Induced by RF Fields (Criteria A)

IEC 1000-4-11:1994 (EN 61000-4-11:1994) Voltage Dip/Short
Interruptions (Criteria B)

Additional immunity Standard/s include:

ENV 50204:1996 Radiated Electro-Magnetic Field from Digital
Telephones (Criteria B)

Instrument tested with the external Power Supply:

Per 89/336/EEC EMC: EN 61326:1998 (Electrical Equipment for
measurement, control and laboratory use—EMC requirements)
Class “B” emission limits all models except HQ40D Multi-Portable
Meter with “2” LDO probes. The HQ40D when used with “2” LDO
probes meets only Class “A” limits. Supporting test records by
Hewlett Packard, Fort Collins, Colorado Hardware Test Center
(A2LA # 0905-01) and certified compliance by Hach Company.

Standards include:
EN 61000-3-2 Harmonic Disturbances Caused by Electrical
Equipment

EN 61000-3-3 Voltage Fluctuation (Flicker) Disturbances Caused
by Electrical Equipment
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Additional Emissions Standard/s include
EN 55011 (CISPR 11), Class “B” emission limits all models except
HQ40D Multi-Portable Meter with “2” LDO probes. The HQ40D
when used with “2” LDO probes meets only Class “A” limits.

CANADIAN INTERFERENCE-CAUSING EQUIPMENT REGULATION

IECS-003: Class “A” emission limits. Supporting test records by
Hewlett Packard, Fort Collins, Colorado Hardware Test Center
(A2LA # 0905-01) and certified compliance by Hach Company.

This Class “A” digital apparatus meets all requirements of the
Canadian Interference- Causing Equipment Regulations.

Cet appareil numérique de la classe “A” respecte toutes les
exigences du Reglement sur le matériel brouilleur du Canada.

FCC PART 15: Class emission A limits
Supporting test records by Hewlett Packard, Fort Collins, Colorado
Hardware Test Center (A2LA # 0905-01) and certified compliance
by Hach Company.

This device complies with Part 15 of the FCC Rules. Operation is
subject to the following two conditions:

(1) this device may not cause harmful interference, and (2) this
device must accept any interference received, including
interference that may cause undesired operation.

Changes or modifications to this unit not expressly approved by the
party responsible for compliance could void the user's authority to
operate the equipment.

This equipment has been tested and found to comply with the limits
for a Class “A” digital device, pursuant to Part 15 of the FCC Rules.
These limits are designed to provide reasonable protection against
harmful interference when the equipment is operated in a
commercial environment. This equipment generates, uses, and
can radiate radio frequency energy and, if not installed and used in
accordance with the instruction manual, may cause harmful
interference to radio communications. Operation of this equipment
in a residential area is likely to cause harmful interference, in which
case the user will be required to correct the interference at their
own expense. The following techniques of reducing the
interference problems are applied easily.

1. Disconnect the external power supply from the meter and/or
remove one of the meter’s batteries to verify that meter is or is
not the source of the interference.

2. Move the meter and it's power supply away from the device
receiving the interference.

3. Reposition the receiving antenna for the device receiving the
interference.

4. Try combinations of the above.
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Section 15 Limited Warranty

Hach Company warrants its products to the original purchaser against any defects that are due to faulty
material or workmanship for a period of one year from date of shipment unless otherwise noted in the
product manual.

In the event that a defect is discovered during the warranty period, Hach Company agrees that, at its
option, it will repair or replace the defective product or refund the purchase price excluding original
shipping and handling charges. Any product repaired or replaced under this warranty will be warranted
only for the remainder of the original product warranty period.

This warranty does not apply to consumable products such as chemical reagents; or consumable
components of a product, such as, but not limited to, lamps and tubing.

Contact Hach Company or your distributor to initiate warranty support. Products may not be returned
without authorization from Hach Company.

Limitations
This warranty does not cover:

« Damage caused by acts of God, natural disaster, labor unrest, acts of war (declared or undeclared),
terrorism, civil strife or acts of any governmental jurisdiction

« Damage caused by misuse, neglect, accident or improper application or installation

» Damage caused by any repair or attempted repair not authorized by Hach Company

* Any product not used in accordance with the instructions furnished by Hach Company
* Freight charges to return merchandise to Hach Company

» Freight charges on expedited or express shipment of warranted parts or product

» Travel fees associated with on-site warranty repair

This warranty contains the sole express warranty made by Hach Company in connection with its
products. All implied warranties, including without limitation, the warranties of merchantability and fithess
for a particular purpose, are expressly disclaimed.

Some states within the United States do not allow the disclaimer of implied warranties and if this is true in
your state the above limitation may not apply to you. This warranty gives you specific rights, and you
may also have other rights that vary from state to state.

This warranty constitutes the final, complete, and exclusive statement of warranty terms and no person
is authorized to make any other warranties or representations on behalf of Hach Company.

Limitation of Remedies

The remedies of repair, replacement or refund of purchase price as stated above are the exclusive
remedies for the breach of this warranty. On the basis of strict liability or under any other legal theory, in
no event shall Hach Company be liable for any incidental or consequential damages of any kind for
breach of warranty or negligence.
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Appendix A Connecting the Citizen Handy Printer PD-24

WARNING
Refer to the manual provided with the printer for detailed safety information.
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@ Instruction Sheet

LDO101-05, LDO101-10, LDO101-15, or LDO101-30 Probe

Safety

CAUTION

BEFORE ATTACHING THE PROBE FOR THE FIRST TIME: Set the date and time in the
meter before attaching the probe for the first use. If the meter date and time are
incorrect when the probe is installed, the probe will retain this incorrect time stamp for
the remainder of its service life, even if the meter time and date have subsequently
been corrected.

To ensure that the protection provided by this equipment is not impaired, do not use or install
this equipment in any manner other than that specified in this document.

A This symbol, if noted on the instrument, references the instruction manual for operation and/or safety information.

Electrical equipment marked with this symbol may not be disposed of in European public
disposal systems after 12 August of 2005. In conformity with European local and national

E: regulations (EU Directive 2002/96/EC), European electrical equipment users must now return old

or end-of life equipment to the Producer for disposal at no charge to the user.

Note: For return for recycling, please contact the equipment producer or supplier for instructions on how to return
end-of-life equipment, producer-supplied electrical accessories, and all auxiliary items for proper disposal.

Overview

CAUTION

When deploying the probe at a distance, toss the probe body with a gentle underhand

throw. Swinging the probe by the cable may cause injury to the user, will cause severe
strain on the probe cable, and will shorten service life. Damage incurred in this manner
will not be covered by the product warranty.

Figure 1 shows the LDO101-05, LDO101-10, LDO101-15, or LDO101-30 Probe, a
luminescent dissolved oxygen (LDO) probe with a bell-and-ring shroud. The probe can

be equipped with a 5-, 10-, 15-, or 30-meter cable. The probe is designed for fast, accurate
measurement of dissolved oxygen concentration in wastewater, drinking water, and
general applications.

Each probe is supplied with color-code clips for easy identification. There are two each of five
colors (black, yellow, light green, light blue, and magenta), one for the probe and one for the
cable connector. Attach a pair of color-code clips to the probe and cable connector.

Replacement sensor caps (including the iButton®*) are available (Cat. No. 58112-00).

Optional probe-cable depth markers are also available (Cat. No. 58286-10).

* iButton is a registered trademark of Maxim Integrated Products, Inc.




LDO101-05, LDO101-10, LDO101-15, or LDO101-30 Probe
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Figure 1 The LDO101-05, LDO101-10, LDO101-15, or LDO101-30 Probe

1 Probe Body with Shroud 4  Pressure-sensor Module
2 Locations for Color Code Clip Installation 5 iButton®
3 5- 10-, 15-, or 30-meter Cable 6 Cap

Removing and Replacing the Shroud

Important Note: Do not remove the cable from the probe. Doing so can damage
the probe.

The LDO101 Probe comes fully assembled. Remove the shroud to change the sensor cap
or calibrate the probe. Refer to the Sensor Cap Instruction Sheet for information on
changing the sensor cap (Cat. No. 5811289).

Removing the Shroud
1. Hold the shroud (Figure 2, item 1) and unscrew the locking ring (Figure 2, item 2).

2. Pull the shroud toward the sensor end of the probe. Resistance will be felt until the
locking ribs on the shroud disengage from the locking groove on the probe body.

3. Completely remove the shroud and locking ring and set them aside.




LDO101-05, LDO101-10, LDO101-15, or LDO101-30 Probe

Replacing the Shroud

1. Place the locking ring (Figure 2, item 2) on the probe body with the threads toward the

shroud (Figure 2, item 1).

2. Slide the shroud onto the probe until the locking ribs (Figure 2, item 4) are seated in
the locking groove (Figure 2, item 7).

3. Screw the locking ring onto the threads.

4. Hold the shroud and hand-tighten the locking ring.

Figure 2 Shroud and Sensor Cap Removal

1  Shroud 6 Cap Seal
2 Locking Ring 7  Locking Groove
3 Sensor Cap 8 Temperature Sensor
4 Locking Ribs (4x) 9 Sensor Lens
5 O-ring
Calibration

Each lot of LDO sensor caps is factory-calibrated. For best performance, a one-time
calibration initialization can be performed when a new sensor is installed. Additional
calibrations can be performed but are not required.

For calibration steps, refer to the HQ Portable Meters User Manual. The IntelliCAL™
probes store the current calibration and calibration history in the probe memory. It is not
necessary to recalibrate when moving a calibrated probe from one meter to another.




LDO101-05, LDO101-10, LDO101-15, or LDO101-30 Probe

Maintenance

Important Note: Do not scrub the sensor cap or the sensor lens.

Important Note: Do not use organic solvent solutions such as acetone or methanol with the

LDO101 sensor cap. These solvents will damage the plastic sensor cap.

General Maintenance

* After use, visually inspect the sensor cap. Use optical tissue or a cotton swab with soapy
water to clean the sensor cap (Figure 2, item 3). Rinse with fresh water.

» Before measuring a new sample, rinse the probe with deionized water and blot dry with a
paper towel.

* If the cap is sealed properly using the top O-ring seal, no water should be present
between the sensor cap and the clear plastic sensor lens (Figure 2, item 9) at the top of
the probe. If water is present, remove the cap and thoroughly dry the inside of the cap and
the sensor lens. The cap may require replacement (Cat. No. 58112-00).

Storage

* Between uses, store the probe dry in ambient conditions.

Specifications

Specifications are subject to change without notice.

0.1-20.0 mg/L (ppm)
1-200% saturation

+ 0.1 mg/L for 0-8 mg/L
+ 0.2 mg/L for greater than 8 mg/L

Dissolved Oxygen Range

Dissolved Oxygen Accuracy

% Saturation Resolution 0.1%

% Saturation Accuracy * 1% of reading
Temperature Range 0-50 °C
Temperature Resolution 0.1°C
Temperature Accuracy +0.3°C
Pressure Resolution 1 hPa
Pressure Accuracy +0.8%

Probe is covered by a three-year warranty.

Warrant .
y Sensor cap is covered by a one-year warranty.

FOR TECHNICAL ASSISTANCE, PRICE INFORMATION AND ORDERING: HACH COMPANY

® Inthe U.S.A. - Call toll-free 800-227-4224 WORLD HEADQUARTERS
Outside the U.S.A. - Contact the HACH office or distributor serving you. Telephone: (970) 669-3050
On the Worldwide Web — www.hach.com; E-mail — techhelp@hach.com FAX: (970) 669-2932

© Hach Company,2005-2006. All rights reserved. Printed in U. S. A. March 2006, Edition 4
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LDO™ Sensor Replacement for LDO101 Probes

Each LDO sensor cap replacement kit comes with a sensor-specific
calibration update iButton®. When the iButton is installed in the pressure-
sensor module (located on the LDO101 probe cable), the probe calibration is
updated for the new sensor cap.

The kit includes:
» Sensor cap with O-ring and seal

e Calibration update iButton

Replacing the Sensor Cap and iButton

1. Disconnect the LDO101 probe from the meter. If using a rugged LDO101
probe, remove the protective shroud from the end of the probe.

2. Remove the used sensor cap from the probe and discard. Do not touch or
soil the exposed sensor lens (Figure 1).

3. Carefully remove the used O-ring from the sensor tip. Remove the used
cap seal by rolling it off with your fingers. Do not use sharp metal tools.




LDO™ Sensor Replacement for LDO101 Probes, continued

4. Position the new cap seal on the probe body with the narrow shoulder of
the seal facing the probe tip (Figure 1). Slide the seal until it rests against
the probe body threads.

5. Place the new O-ring into the groove at the sensor tip (Figure 1). Do not
touch the sensor lens.

Note: If the sensor lens is soiled, rinse with dilute isopropyl alcohol or deionized
water and blot completely dry. Do not wipe the lens or use abrasive cleaners.

6. Finger-tighten the new sensor cap onto the probe until the seal is
compressed. Do not over-tighten. The cap will push the seal over the
threads and into position (Figure 1). Do not touch or soil the sensor lens.

Note: Avoid handling the black face of the sensor cap. DO NOT use alcohol or
other organic solvents to clean the black face of the sensor cap. These solvents
will destroy the sensor cap.

7. Inspect the cap seal to make sure the narrow shoulder of the seal is
inside the cap.




LDO™ Sensor Replacement for LDO101 Probes, continued

8. Pull to open the iButton®* cover on the pressure-sensor module
(Figure 1). Tip the module to remove the existing iButton.

9. Verify that the lot code printed on the new iButton matches the lot code on
the new sensor cap (Figure 2).

10. Insert the new iButton with the paper label facing up.

11. Close the iButton cover and press until it seats against the surface of the
module housing. The cover must be seated properly to ensure good
electrical contact with the iButton and to ensure a proper seal.

12. Re-assemble the protective shroud and ring (if using the rugged probe)
and re-connect the LDO101 probe to the meter.

Note: Changing the iButton resets the stored calibration to correspond to the new
sensor. If the meter was calibrated manually, the PROBE ? icon will appear to indicate
that the manual calibration is not valid for use with the new sensor.

* iButton is a registered trademark of Maxim Integrated Products, Inc.




LDO™ Sensor Replacement for LDO101 Probes, continued

Figure 1 LDO101 Standard Probe—Sensor Cap and iButton

1 Sensor Cap 6 1- or 3-meter Cable

2 O-ring 7 iButton

3 Sensor Lens 8 iButton Cover

4 Cap Seal 9 Pressure-sensor Module

5 Temperature Sensor 10 Location for Color-code Clips




LDO™ Sensor Replacement for LDO101 Probes, continued
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Figure 2 Sensor Cap

1 Lot Code on Sensor Cap




LDO™ Sensor Replacement for LDO101 Probes, continued

Replacement Parts

Description Quantity Catalog Number
LDO Sensor Replacement Kit for LDO101 Probes 1 58112-00
Instruction Manual for Sensor Replacement 1 58112-89

FOR TECHNICAL ASSISTANCE, PRICE INFORMATION AND ORDERING: HACH COMPANY

® Inthe U.S.A. - Call toll-free 800-227-4224 WORLD HEADQUARTERS
Outside the U.S.A. - Contact the HACH office or distributor serving you. Telephone: (970) 669-3050
On the Worldwide Web — www.hach.com; E-mail — techhelp@hach.com FAX: (970) 669-2932
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Volunteer River Monitoring Program (VRMP)

Standard Operating Procedure
Methods for using the YSI 550A Handheld Meter

1. Applicability. This standard operating procedure (SOP) is used by the Volunteer River
Monitoring Program (VRMP) of the Maine Department of Environmental Protection’s (DEP’s)
Bureau of Water Quality, Division of Environmental Assessment, Watershed Management Unit.
It applies to the collection of dissolved oxygen (DO) and temperature from rivers and streams in
Maine using the YSI 550A handheld meter.

2. Purpose. This purpose of this SOP is to provide standardized methods for volunteer groups to
determine dissolved oxygen of rivers and streams by volunteers as an instantaneous reading
using the YSI 550A handheld meter.

3. Definitions.
A. YSI. Yellow Springs International, manufacturer of water quality monitoring meters.
B. Probe. Sensing device located at the end of a cable that is attached to the meter.
C. KCl solution. Potassium Chloride solution used to fill the probe.

D. Calibration. Set of procedures established by the manufacturer to ensure that the meter
is operating properly; a critical quality assurance step in meter preparation prior to use.

E. Membrane. A clear, transparent and paper-thin substance similar to cellophane on the
end of the probe. The membrane is permeable and allows gases such as oxygen to pass
through into probe sensors while at the same time isolating most other undesirable

substances.
F. Jigging. To move the probe under water using steady movements. Unless the probe is

being held in swiftly flowing water, the probe shall be moved (“jigged”) approximately
1/2 foot per second to overcome the inherent consumption of oxygen by the sensor.

4. Responsibilities.

A. Volunteer Monitors & Volunteer Groups
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Certification. It is the responsibility of the individual obtaining this data to maintain
current certification for the parameter(s) they collect if they wish their data to be
entered into the VRMP database. Training will be provided to volunteers on an
annual basis by VRMP/DEP staff, and certification will last for one year from the
date of training.

Data Recording. It is the responsibility of the individual obtaining this data to
record the results and additional qualifying information on current field sheets
obtained from their affiliated watershed association or through the VRMP program of
the DEP.

Data Quality Checks and Data Submission. The data manager for the volunteer
group will collect and enter volunteer field sheet data onto the appropriate computer
file, perform quality assurance checks (Refer to Section 5.10 of the Quality Assurance
Program Plan), and submit data to the VRMP following protocols outlined in the
volunteer group’s latest sampling and analysis plan (SAP) that has been approved by
the VRMP.

B. Volunteer River Monitoring Program (VRMP) Staff

Oversight of Volunteer Groups and Volunteers. VRMP staff will oversee
volunteer groups and volunteers through a variety of ways including maintaining an
up-to-date VRMP quality assurance program plan (QAPP); reviewing sampling and
analysis plans (SAPs) of the volunteer groups; providing annual training/certification
sessions for volunteers; conducting quality assurance checks on data submitted by
volunteer groups and laboratories; and uploading data into the DEP’s EGAD
(Environmental and Geographic Analysis Database) database. These tasks are
described in greater detail in the VRMP’s latest QAPP.

5. Guidelines and procedures.

A. YSI 550A Meter Preparation.

First time use. Follow manufacturer’s instructions for preparing meter for first time
use. (Refer to Appendix A; “Initial Inspection”, pg. 1 and “Preparing the Probe, pg.
5).

Beginning of field season. Before each field season, volunteer monitoring groups
shall conduct a full inspection of the meter. If membrane has been stored dry, follow
manufacturer’s instructions for first time use (see above). A new membrane and
batteries shall be installed prior to the start of field sampling and additionally, as
needed (refer to Appendix A, “Preparing the Probe”, pg. 5). VRMP staff will check
meter against “benchmark” DO meter accuracy at DEP lab. In addition, each meter
“setup” should be equipped with the following items so that field repairs can be
undertaken as necessary:
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o0 Extra KCL fluid and membrane caps for probe
0 Extra batteries
0 Field data sheet
o Screwdriver for removing back of meter to replace batteries
o0 Pencil with eraser

Prior to field sampling. Before each field sample collection, the volunteer shall
inspect the meter including an inspection of the condition of the probe membrane,
membrane, and batteries.

(1) Check the membrane for air bubbles and wrinkles. If bubbles or wrinkles are
present, remove membrane, refill with KCL solution, and replace membrane
(Refer to Appendix A, “Membrane Cap Installation”, pg. 5).

(2) Check to make sure drops of water are not clinging to the membrane. If drops are
present, blow on membrane to gently remove droplets. Don't tap; these probes are
very fragile. Replace probe into the calibration chamber on the side of the meter.

(3) Batteries should be checked for charge and/or expiration.

(4) Be familiar with the testing, inspection, maintenance, and calibration
considerations described in sections 5.6 through 5.8 of the VRMP QAPP (MDEP,
2019).

(5) Power on the meter and allow sufficient warm-up time (20 min) prior to initial use
for the day.

Dissolved Oxygen Calibration. If collecting dissolved oxygen measurements, the
YSI 550A meter shall be calibrated each time the unit is turned on. Meters shall be
calibrated to a 100% water-saturated air environment (for instructions, refer to
Appendix A, “Dissolved Oxygen Calibration”, pgs. 6-7).

Dissolved Oxygen Check Against “Zero Dissolved Oxygen” Standard. VRMP
staff shall check DO meters using zero oxygen solution at the beginning of the field
season. Volunteers shall check their DO meter using zero oxygen solution mid-
season and at the end of the field season. The zero oxygen solution is provided from
VRMP/DEP staff. Volunteers shall record the dissolved oxygen value they measure
with their meter in the appropriate blank on the field data sheet. (See section 5-B of
this SOP for instructions on how to make measurements with the YSI 550A meter.)

B. Dissolved Oxygen and Temperature Measurements.

Sampling Period and Site Location. Sampling period and site location information
will be documented in the volunteer groups’ SAPs (that require approval by the
VRMP) which are submitted by the volunteer groups prior to any sampling.
(Detailed information regarding how volunteer groups are to obtain and document
site location information can be found in VRMP SOP-02 [Methods for Selecting and
Documenting Site Locations].)
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Sample Timing. Dissolved oxygen data collected between dawn and 8 am are
important for assessment of attainment of DO criteria within Maine’s Water Quality
Standards. But, except as naturally occurs, DO concentrations below the applicable
DO criteria at any time of day signal non-attainment. If there are no DO
concentrations below the criteria after 8 am, then data between dawn and 8 am must
be collected to assess attainment of the criteria.

Familiarize Yourself with the Meter. Familiarize yourself with the basic operation,
keypad, and readouts of the meter (Appendix A, “General Description”, pg. 1,
“Features of the YSI 550A”, pgs. 3 — 4 and “Principles of Operation”, pg. 5).

General Sampling Protocol.

(1) Record site location on data sheet.

(2) Remove probe from calibration chamber.

(3) Submerge probe in the water at the site where you are monitoring, as described in
your group’s approved SAP.

(4) For either parameter (DO or temperature), allow the reading to stabilize (at least
15 seconds) before recording the value on the field sheet.

(5) Follow the instructions below measuring specific parameters.

(6) The meter should remain turned on between stations, unless time between
samplings exceeds 30-60 minutes. If meter is turned off, the field probe should be
stored inside the calibration chamber during transport, sufficient time (20 min)
should be allowed for warm-up, and the meter should be re-calibrated.

Dissolved Oxygen Measurements.

(1) Review and follow the instructions for making DO measurements in Appendix A,
“Probe Operation: Measurement Procedure”, pg. 8. Make sure units are taken in
mg/L (or ppm).

(2) Note of caution: Unless the probe is equipped with a stirrer, jigging of the probe
is extremely important for obtaining accurate dissolved oxygen readings, unless
you have placed the probe in a swiftly-moving section of stream or river. (The
probe is dependent on the amount of oxygen that passes across the membrane, and
the probe actually consumes oxygen as it is making measurements.) An up-and-
down motion (jigging) creating movement of 1/2 foot per second is
recommended.

Temperature Measurements.
(1) Review and follow the instructions for making temperature measurements in
“Measurement Procedure”, pg. 8.

Quality Control.

(1) At the beginning of each field season, all VRMP staff and VRMP volunteers who
collect dissolved oxygen, temperature, specific conductance, and salinity data will
have a training/refresher/certification session to (re)familiarize themselves with
the contents of this SOP.
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(2) For every volunteer, a field duplicate shall be obtained for all parameters for at

least 10% of their own sampling efforts. A field duplicate will be collected for
every 10 samples monitored.

(3) Refer to the VRMP quality assurance project plan (QAPP) for more QA/QC

details.

6. Equipment Care.

A. Start of field season.

1.

w

Follow manufacturer's directions for preparation of a new probe or renewing
probe in the spring (refer to Appendix A; “Preparing the Probe”, pg. 5 and “Probe
Electrode Maintenance”, pg. 9-10). Be sure to replace membrane at the start of
each sampling season.

Use new batteries at start of each sampling season. An extra set of appropriate
size batteries should be included in the meter carrying case.

If needed, clean the probe (anode and cathode) according to manual directions.
Each DO meter should be equipped with extra items for making repairs in the
field. See section 5-A of this SOP for a list of items.

B. Field Season

w

Ideally the meter should be in water-resistant case with padding to protect it from
damage.

Allow the case and contents to air-dry at end of each day. This may be
accomplished be simply propping the lid open. When contents are very wet,
remove the contents and spread out to facilitate drying.

Keep meter from freezing.

Refer to Appendix A, “Probe Electrode Maintenance”, pg. 9 — 10 for
manufacturer’s recommendations for maintenance requirements.

C. End of field season

©

NN E

Completely dry meter, case, and all items in the case before storing.

Remove batteries.

Remove membrane cap, rinse, and dry.

Rinse entire probe and calibration chamber with distilled water.

Put membrane cap back on to keep dust and dirt out for winter.

Keep meter dry and at room temperature to prevent corrosion of electronic parts.
Review Appendix A for more tips.

Record winterization date and equipment repairs in your volunteer group’s
Equipment Log.

Label the meter and case as “‘WINTERIZED’ in an obvious manner (so users will
know the current status of the unit).
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7. Specifications
Measurement Range Resolution Accuracy
Temperature -5°C to45°C 0.1°C +0.3°C
+2% air sat or £2% of
Dissolved Oxygen (%) 010200% 0.1% or 1% user reading, ;/ggggrever 'S
selectable g
200 to 500% +6% of reading
+0.3 mg/L or +2% or
0 to 20 mg/L reading, whichever is
Dissolved Oxygen 0.01mg/Lor0.1 greater
(mg/L) mg/L, user selectable
20 to 50 mg/L +6% of reading

8. Appendix

A. YSI Meter owner’s manual:
YSI Incorporated. 2002. YSI Model 550A Dissolved Oxygen Instrument Operations

Manual. Yellow Springs, Ohio.

9. References

A. DEP Standard Operating Procedures:
e Document number #: DEP-LWO0890: Dissolved Oxygen and Temperature,

Instantaneous Measurement using Electronic Meters

B. Maine VRMP QAPP:
e Maine Department of Environmental Protection (DEP). 2020. Maine Volunteer

River Monitoring Program (VRMP) Quality Assurance Program Plan (VRMP).
Portland, ME. DEPLW-0984.
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GENERAL DESCRIPTION

The Y Sl 550A Handheld Dissolved Oxygen Instrument is a rugged, microprocessor based, digital
instrument with afield-replaceable Y Sl dissolved oxygen probe. The Y Sl 550A DO Instrument is
impact-resistant and waterproof.

The Y Sl 550A DO Instrument is designed for field use and is available with cable lengths of 12, 25, 50,
or 100 feet (3.5, 7.5, 15, 30.5 meters). The body of the probe has been manufactured with stainless steel
to add rugged durability and sinking weight. The large Liquid Crystal Display (LCD) is easy to read
and is equipped with a backlight for usein dark or poorly lighted areas.

The Y SI 550A DO Instrument can be easily calibrated with the press of afew keys. Additionally, the
instrument’ s microprocessor performs a self-diagnostic routine each time the instrument is turned on.
The self-diagnostic routine provides you with useful information about the function of the instrument
circuitry and the quality of the readings you obtain.

The system displays temperature in either °C or °F and dissolved oxygen in either mg/L (milligrams per
liter) or % air saturation. The system requires only asingle caibration regardless of which dissolved
oxygen display is used, and will calibrate in either mode. Salinity compensation values can be changed
at any time without performing a new calibration.

A detachable calibration chamber is mounted to the back of the instrument. A small spongein the
chamber can be moistened to provide awater saturated air environment that isideal for air calibration.
This chamber is also designed for transporting and storing the probe. When the probeis stored in the
chamber, the moist environment will prolong effective membrane performance and probe life.

The Y Sl 550A DO Instrument is powered by 4 C-size alkaline batteries. A new set of alkaline batteries
will provide approximately 2000 hours of continuous operation. If the backlight is used often, batteries
will be depleted faster.

The Y Sl 550A case iswaterproof with an |P-67 rating. The instrument is 100% corrosion proof and can
be operated in awet environment without damage to the instrument.

INITIAL INSPECTION

When you unpack your new Y Sl 550A DO Handheld Instrument for the first time, check the packing
list to make sure you have received everything. If there is anything missing or damaged, call the dealer
from whom you purchased the Y SI 550A. If you do not know which authorized dealer sold the system
to you, call YSI Customer Service at 800-897-4151 or 937-767-7241.

YSI 550A Y S| Environmental Page 1



WARRANTY REGISTRATION

Please complete the Product Registration on the Y Sl website at www.ysi.com. If you are not online,
you may complete the Warranty Card included with your instrument and return it to Y S| Incorporated.
Y our purchase of this quality instrument will then be recorded in Y SI’ s customer database. Once your
purchase is recorded, you will receive prompt, efficient servicein the event any part of your Y SI 550A
DO Instrument should ever need repair.

WARRANTY

The YSI 550A DO Instrument is warranted for three years from date of purchase by the end user
againgt defects in materials and workmanship. Y SI 550A DO probes and cables are warranted for one
year from date of purchase by the end user againgt defects in material and workmanship. Within the
warranty period, Y SI will repair or replace, at its sole discretion, free of charge, any product that Y S|
determines to be covered by thiswarranty.

To exercise this warranty, write or call your local Y S| representative, or contact Y S| Customer Service
in Yellow Springs, Ohio. Send the product and proof of purchase, transportation prepaid, to the
Authorized Service Center selected by YSI. 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 YS| product damage or failure caused by (i) falure to ingtall,
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 partsin servicing or repairing the product, or (vi) modification of the product in any way
not expressly authorized by Y SI.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED,
INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE. YSI's LIABILITY UNDER THIS WARRANTY IS LIMITED TO REPAIR OR
REPLACEMENT OF THE PRODUCT, AND THIS SHALL BE YOUR SOLE AND EXCLUSIVE
REMEDY FOR ANY DEFECTIVE PRODUCT COVERED BY THIS WARRANTY. IN NO
EVENT SHALL YS BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR
CONSEQUENTIAL DAMAGES RESULTING FROM ANY DEFECTIVE PRODUCT COVERED
BY THISWARRANTY.
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FEATURES OF THE YSI 550A

KEYPAD

D Powersthe unit on or off. Theinstrument will activate all segments of the display for
afew seconds, and then will show a self-test procedure for several more seconds.
During this power on self-test sequence, it is normal to error messages appear and
disappear. If the instrument were to detect a problem, a continuous error message
would be displayed.

W Turns the display backlight on or off. Thelight will turn off automatically after two
minutes of non-use.

Mode During DO calibration it allows the user to select between % and mg/L. After
selection, it may be pressed several times to exit back to measurement mode without
completing the calibration. During measurement, it switches the instrument display
between DO %, DO mg/L, and sdlinity calibration.

Aad v Increases or decreases the vaue during calibrations.

v and Mode Press at the same time to switch the temperature units between Fahrenheit (F) and
Cesus (C).

A and Mode Press at the same time to increase or decrease the resolution of the instrument in
mg/L or % measurement mode.

BATTERIES

The Y Sl 550A DO Instrument is powered by 4 C-size alkaline batteries. A new
set of akaline batteries will provide approximately 2000 hours of continuous
operation. When batteries need to be replaced, the LCD will display a" LO
BAT" message. When the message first appears, the instrument will have
approximately 50 hours of lifeleft, provided the back light is not used.

INSTRUMENT CASE

The waterproof instrument case is sealed at the factory and is not to be opened, except by authorized
service technicians.

Caution: Do not attempt to separate the two halves of the instrument case as this may damage the
instrument, break the waterproof seal, and will void the manufacturer's warranty.
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CALIBRATION/STORAGE CHAMBER

The Y Sl 550A DO Instrument has a convenient
calibration/storage chamber that can be attached to the
instrument’ sback. The calibration chamber can be
used from either side of the instrument, by moving the
rubber stopper to either end.

If you look into the chamber, you should notice asmall
round sponge in the bottom. Carefully put 3 to 6 drops CALIBRATION CHAMBER

of clean water into the sponge. Turn the instrument

over and allow any excess water to drain out of the chamber. The wet sponge creates a 100% water
saturated air environment for the probe. This environment isideal for dissolved oxygen calibration and
for storage of the probe during transport and non-use.

The Y Sl 550A DO Instrument’ s storage chamber can be conveniently used from either side of the
instrument.
SMALL HOLE

FOR STOPPER’'S
TAIL

1. Removethe chamber fromthe
instrument by unscrewing the two

screws.
2. Remove the rubber stopper from STOPPER
the chamber by pulling the “tail”
free of the small hole on the TAIL
chamber.

3. Re-attached the rubber stopper to
the storage chamber by threading
the “tail” through the opposite small hole on the chamber.

4. Re-attached the storage chamber to the instrument using the two screws.

HAND STRAP

The hand strap is designed to allow comfortable operation of the Y SI 550A DO Instrument with
minimum effort. If the hand strap is adjusted correctly, it isunlikely that the instrument will be dropped
or bumped from your hand. The hand strap can be conveniently used from either side of the instrument.

To switch the hand strap from one side to the other:

Pull the two velcro strips apart.

Pull the strap free of the upper and lower hooks.

Feed the strap through the hooks on the other side of the instrument.
Adjust the strap length so that your hand is snugly held in place.
Press the two velcro strips back together.

agbhowhE
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PRINCIPLES OF OPERATION

The sensor consists of asilver body as the anode and a circular gold cathode embedded in the end. In
operation, this end of the sensor isfilled with a solution of electrolyte containing a small amount of
surfactant to improve wetting action.

A thin semi-permeable membrane, stretched over the sensor, isolates the electrodes from the
environment, while allowing gases to enter. When a polarizing voltage is applied to the sensor
electrodes oxygen that has passed through the membrane reacts at the cathode causing a current to flow.

The membrane passes oxygen at arate proportional to the pressure difference acrossit. Since oxygenis
rapidly consumed at the cathode, it can be assumed that the oxygen pressure inside the membrane is
zero. Hence, the force causing the oxygen to diffuse through the membrane is proportional to the partial
pressure of oxygen outside the membrane. Asthe oxygen partial pressure varies, so does the oxygen
diffusion through the membrane. This causes the probe current to change proportionally.

PREPARING THE PROBE

MEMBRANE CAP INSTALLATION

The Y Sl 550A DO probeis shipped with adry, protective membrane. Before using the instrument for
thefirst time, remove the protective cap and replace it with a new one following these instructions:

Remove the probe sensor guard to access the probe tip.

Unscrew and remove the old membrane cap and discard.

Thoroughly rinse the sensor tip with digtilled or DI water.

Fill anew membrane cap with O, probe solution that has been prepared according to the directions

on the bottle. Be very careful not to touch the membrane surface. Lightly tap the side of the

membrane cap to release bubbles that may be trapped.

5. Thread the membrane cap onto the probe. It isnormal for asmall amount of electrolyte to
overflow.

6. Replace the probe sensor guard.

El O o

MEMBRANE MAINTENANCE

Additional membrane changes will be required over time. The average replacement interval is4to 8
weeks, although they may last longer if kept clean. To clean the membrane, use alint-free cloth, such
as aKimwipe, and rubbing alcohol to gently remove the contamination. In harsh environments, such
as wastewater, membrane replacements may be required every 2 to 4 weeks.
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DISSOLVED OXYGEN CALIBRATION

Dissolved oxygen calibration must be done in an environment with known oxygen content. The Y Sl
550A DO Instrument can be calibrated in either mg/L or % saturation. Sections below include
instructions on how to calibrate in either mode.

BEFORE YOU CALIBRATE

To accurately calibratethe Y Sl 550A, you will need to know the following information:

e The approximate salinity of the water you will be analyzing. Fresh water has a salinity of
approximately zero. Seawater has a salinity of approximately 35 parts per thousand (ppt). If you
are uncertain what the sdinity of the sasmple water is, use a Y Sl 30 Sdlinity-Conductivity-
Temperature instrument to determine a salinity value.

»  For cdlibration in % saturation mode, the approximate atitude (in feet) of the region where you are
located isrequired. Thisinformation can be obtained over the internet or from alocal airport or
weather station. To convert from metersto feet, divide by 0.3048.

For best results:

e Check calibration with each use and recalibrate as necessary to prevent drift. Dissolved oxygen
readings are only as good as the cdibration.

o Cdlibrate at atemperature within £10°C of the sample temperature.

CALIBRATION IN % SATURATION

1.  Ensurethat the sponge inside the instrument's calibration chamber is moist. Insert the probe into
the calibration chamber.

2. Turntheinstrument on. Allow it to warm up and readings to stabilize for about 15-20 minutes.

3. Pressand release both the UP ARROW and DOWN ARROW keys at the same time to enter the
calibration menu.

4. Pressthe Mode key until “%" is displayed on the right side of the screen for oxygen units. Press
ENTER.

5. TheLCD will prompt you to enter the local atitude in hundreds of feet. Use the arrow keysto
increase or decrease the altitude. When the proper altitude appears on the LCD, pressthe
ENTER key.

EXAMPLE: Entering the number 12 here indicates 1200 feet.
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6. CAL will now display in the lower left corner of the screen, the calibration value in the lower
right corner and the current DO reading (before calibration) will be the main display. Oncethe
current DO reading is stable, pressthe ENTER button.

7.  TheLCD will prompt you to enter the approximate salinity of the water you are about to analyze.
Y ou can enter any number from O to 70 parts per thousand (PPT) of salinity. Use the arrow keys
to increase or decrease the salinity setting. When the correct salinity appears on the LCD, press
the ENTER key. Theinstrument will return to normal operation.

CALIBRATION IN MG/L
1. Turntheinstrument on. Allow it to warm up and readingsto stabilize for about 15-20 minutes.

2. Placethe probein asolution with a known mg/L reading. Continuoudly stir or move the probe
through the sample at arate of at least 1/2 foot per second (16cm per second) during the entire
calibration process.

3. Pressand release both the UP ARROW and DOWN ARROW keys at the same time to enter the
calibration menu.

4. Pressthe Mode key until “mg/L” is displayed on the right side of the screen for oxygen units.
PressENTER.

5. CAL will now display in the lower left corner of the screen and the current DO reading (before
calibration) will be on the main display. Once the current DO reading is stable, use the up and down
arrow keysto select the mg/L value of the known solution, then pressthe ENTER button.

6. TheLCD will prompt you to enter the approximate salinity of the water you are about to analyze.
Enter any number from 0 to 70 parts per thousand (PPT) of salinity. Use the arrow keysto increase or
decrease the sdlinity setting. When the correct salinity appears on the, pressthe ENTER key. The
instrument will return to normal operation.

SALINITY COMPENSATION CALIBRATION

=

Press the M ode key until salinity calibration is displayed on the screen.

2. Usethe UP ARROW and DOWN ARROW keysto adjust the salinity value to that of the
samples you will be measuring, 0-70 ppt.

3. Pressthe ENTER key to save the calibration.

4. Press Mode to return to dissolved oxygen measurement
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PROBE OPERATION

NOTE: TheY Sl 550A DO Instrument should not be used in a purpose other than that specified by
Y Sl Incorporated. See Warranty for details.

STIRRING

It isimportant to recognize that a very small amount of oxygen dissolved in the sample is consumed
during probe operation. It istherefore essentia that the sample be continuoudly stirred at the sensor tip.
If stagnation occurs, measurements will appear artificially low.

Stirring may be accomplished by mechanically moving the sample around the probe tip, or by moving
the probe through the sample. The Y SI Model 550A has a flow dependence of <25%. The rate of
gtirring required is 1/2 foot per second (16¢cm per second).

MEASUREMENT PROCEDURE

Insert the probe into the sample to be measured.

Continuoudly gtir or move the probe through the sample.
Allow temperature and dissolved oxygen readings to stabilize.
Observe/Record readings.

If possible, rinse the probe with clean water after each use.

agbhwhpE

PRECAUTIONS

1. Membraneslast longer if properly installed and regularly maintained. Erratic readings can result
from loose, wrinkled, damaged, or fouled membranes, large (more than 1/8" diameter) air bubbles
in the electrolyte reservoir, or membrane coating by oxygen consuming (e.g. bacteria) or oxygen
producing (e.g. algae) organisms. If unstable readings or membrane damage occurs, replace both
the membrane cap and e ectrolyte solution.

2. Chlorine, sulfur dioxide, nitric oxide, and nitrous oxide can affect readings by behaving like
oxygen at the probe.

3. Avoid substances such as acids, caustics, and strong solvents, which may damage probe materials.
Probe materials include the PE membrane, acrylic plastic, EPR rubber, stainless steel, epoxy,
polyetherimide and the PV C cable covering.

4. Always store the probein the calibration/storage chamber with the moistened sponge.
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PROBE ELECTRODE MAINTENANCE

SILVER ANODE

After extended use, athick layer of AgCI builds up on the silver anode reducing the sensitivity of the
sensor. The anode must be cleaned to remove this layer and restore proper performance. The cleaning
can be chemical or mechanical:

e Chemical cleaning: Remove the membrane cap and rinse the electrodes deionized or
distilled water. Soak the entire anode section in a 14% ammonium hydroxide solution for 2
to 3 minutes (or a 3% solution may be used and soaked overnight for 8-12 hours). Rinse
heavily in cool tap water followed by athorough rinsing with distilled or deionized water.
The anode should then be thoroughly wiped with awet paper towel to remove the residual
layer from the anode.

Warning: Chemical cleaning should be performed on an as-needed basis, and no more
often than onceayear (or once per six monthsin wastewater environments). When
readings appear unstable or theinstrument will not calibrate, first attempt a
membrane change and recalibrate. |If a new membrane doesnot resolve the problem,
then proceed with the chemical cleaning.

» Mechanical cleaning: Sand off the dark layer from the silver anode with 400 grit wet/dry
sandpaper. Wrap the wet sandpaper around the anode and twist the probe. Rinse the anode
with clean water after sanding, and wipe thoroughly with a wet paper towel.

GOLD CATHODE

For correct probe operation, the gold cathode must be textured properly. It can become tarnished or
plated with silver after extended use. The gold cathode can be cleaned by using the Y S| 5238 Probe
Reconditioning Kit or 400 grit wet/dry sandpaper. Never use chemicals or abrasives not recommended
or supplied by YSI.

Using the sanding paper provided in the Y SI 5238 Probe Reconditioning Kit, wet sand the gold with a
twisting motion about 3 times or until al silver deposits are removed and the gold appearsto have a
matte finish. If the cathode remains tarnished, return the probe for service. Wipe the gold cathode
thoroughly with awet paper towel before putting on a new membrane cap.

REPLACEMENT OF THE DO ELECTRODES
Should replacement of the DO Electrodes be required, the user may purchase aY Sl 559 Replaceable

DO Module Kit. Thekit includes an instruction sheet, DO sensor module, set screw, and hex key
wrench.
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Remove probe guard.
IMPORTANT: Thoroughly dry the

sensor so that no water enters the PROBE

probe port when the sensor is GUARD

removed. Do

Insert the long end of the hex key SENSOR

wrench into the small holeinthe side

of the DO sensor. Turn the wrench CABLE ‘

counter clockwise until the sensor is \> -

released. HEX KEY

Pull the DO sensor out of the probe. WRENCH

The DO sensor iskeyed, or has aflat
side, so that it can not be removed or
inserted improperly.

Make sure that the inside of the connector and the o-ring of the sensor are clean and dry, with no
contaminants, such as grease, dirt, or hair. Insert the new sensor.

Use the hex key wrench to tighten the screw, making sure that the screw does not stick out on either
side of the DO sensor module. Also, if the hex screw was removed completely, make surethat it is
not cross-threaded when replaced.

The Y Sl 559 DO moduleis shipped with a dry, protective membrane. Before using for the first
time, remove the protective cap and replace it with a new one following the instructions for
Membrane Cap Installation.

ACCESSORIES/REPLACEMENT PARTS

The following parts and accessories are available from Y Sl or any Y S| Authorized Dedler.

YSI Modd Number Description
5908 Membrane Kit, 1.25 mil PE, 6 caps and bottle of electrolyte solution
559 Replaceable DO Module
5238 Probe Reconditioning Kit, 10 sanding discs (400 grit) and sanding tool
5065 Form-Fitted Cover with Shoulder Strap
614 Ultra Clamp, C-Clamp Mount
4654 Tripod
5085 Hands Free Harness
5050 Small, Hard-sided Carrying Case, Foam-lined
5060 Small, Soft-sided Carrying Case, Precut Foam Interior
5080 Small, Hard-sided, Pelican Carrying Case, Precut Foam Interior
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SPECIFICATIONS

Display Resolution Range Accuracy
Dissolved O, mg/L | 0.01 mg/L or 0.1 mg/L, 0to 20 mg/L + 0.3 mg/L or £ 2% of reading,
user selectable whichever is greater
20to 50 mg/L + 6% of reading
Dissolved O, % 0.1% or 1%, user 0to 200% + 2% air sat or + 2% of reading,
selectable whichever is greater
200 to 500% + 6% of reading
Temperature °C 0.1°C -5to+45°C +0.3°C
Temperature °F 0.1°F 23t0 113°F + 0.6 °F
Medium: Fresh, sea or polluted water
Dissolved Oxygen Sensor: Steady-state polarographic
Dissolved Oxygen Probe: Field-replaceable module
Dissolved Oxygen Response Time:  95% of end value in 9 seconds
Temperature Units: Celsius or Fahrenheit, user selectable
Parameter Compensation: Automatic temperature compensation for dissolved oxygen

Automatic salinity compensation (0-70 ppt) for dissolved oxygen
Altitude compensation for dissolved oxygen percent calibration

Size: 4.7 in. width; 9in. length (11.9 cm x 22.9 cm)
Weight with Batteries: 21b. (0.91 kg)
Power : 4 dkaline C-cells
Battery life: Over 2000 hours at 25°C (77°F)
Cables: 12, 25, 50, and 100-foot lengths
(3.5, 7.5, 15, 30.5 meter lengths)
Other Features: Waterproof to |P-67

High-impact resistance
Push-button calibration

Built-in calibration chamber
Large back-lit display

Low battery indicator on display
Manual salinity input
CE-compliance
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TROUBLESHOOTING

NOTE: An error displayed briefly during thefirst few seconds after turning theinstrument on
doesNOT indicate a problem.

SYMPTOM POSSIBLE SOLUTION
1. Instrument will not turn on, A. Low battery voltage, replace batteries
LCD displays"LOBAT", or | B Batteriesinstaled incorrectly, check battery polarity
Main display flashes " OFF" C. Return system for service
2. Instrument will not calibrate. | A. Replace membrane and electrolyte
B. Clean probe electrodes
C. Return system for service
3. Instrument "locks up”. A. Remove batteries, wait 15 seconds for reset, replace batteries
B. Replace batteries
C. Return system for service
4. Instrument readings are A. Veify cdibration dtitude and salinity settings are correct and
inaccurate. recalibrate.
B. Probe may not have been in 100% water saturated air during

calibration procedure. Moisten sponge in calibration chamber
and recalibrate.

. Replace membrane and electrolyte. Recalibrate.
. Clean probe electrodes.
. Return system for service.

5. Main display reads“Over” or
“Undr”.

>mo o

W

Sample O, concentration is more than 60 mg/L or 500%, or less
than —0.02 mg/L or -0.3%.

. Verify calibration altitude and salinity settings are correct and

recalibrate.
Replace membrane and electrolyte. Recalibrate.

. Clean probe electrodes.

Return system for service.

6. Main display reads“Over” or
“Undr” during calibration.

O®m>» Mmoo

Replace membrane and electrolyte. Recalibrate.

. Clean probe electrodes.
. Return system for service.
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SYMPTOM

POSSIBLE SOLUTION

7. Secondary display reads
"Ovr" or “Undr”.

A. Sample temperature isless than -5° C (23°F) or more than
+45°C (122°F). Increase or decrease the sample temperature to

bring within the allowable range.

B. Return system for service.

8. Main display reads “Err” and
Secondary display reads
“ ROH , “ RA” , Or “AdC” X

A. Return system for service

9. Main display reads “Err” or
burn” and
Secondary display reads
“EEP’

A. Return system for service

CONTACT INFORMATION

Y Sl offers awide range of customer assistance and technical support functions to ensure that you have
the information required to use our products. Contact Y Sl if you need assistance or have questions

regarding any Y Sl Product. Business hours are Monday through Friday, 8AM to 5PM ET.

Y Sl Environmental Incorporated
1725 Brannum Lane

Yellow Springs, OH 45387

Toll Free: 800-897-4151 (US)
Phone: +1 937 767-7241

Fax: +1 937 767-1058

E-Mail: environmental @ysi.com
WWW.YSi.com

YSI 550A
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REQUIRED NOTICE

The Federa 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 interferenceto radio
and television reception. Thereis no guarantee that interference will not occur in a particular installation. If this equipment does
cause interference to radio or television 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:

e re-orient the receiving antenna

o relocatethe Y Sl Instrument with respect to the receiver

e movetheYSl Instrument away from the receiver

e plugthe YSl Instrument into adifferent outlet so that the computer and receiver areon

different branch circuits.

If necessary, the user should consult the dealer or an experienced radio/television technician for additional suggestions. The user
may find the following booklet, prepared by the Federal 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.

Note: While testing to EN-61000-4-6, Conducted RF Immunity, per Table A.1 of EN61326, Electrical Equipment for
Measurement, Control and Laboratory Use, the Y S| 550A exhibited an ERROR 8 message from 8.6 MHz 22.8 MHz at induced
RF voltages of 3-Voltsto 1-Volt RMS on the 25-foot probe cable. If you observe this interference please rel ocate the probe-cable
away from heavy industrial equipment power and control cables or communications equipment cables which may be causing the
interference.
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Volunteer River Monitoring Program

Standard Operating Procedure
Methods for using the YSI DO200 Handheld Meter

1. Applicability. This standard operating procedure (SOP) is used by the Volunteer River
Monitoring Program (VRMP) of the Maine Department of Environmental Protection’s (DEP’s)
Bureau of Water Quality, Division of Environmental Assessment, Watershed Management Unit.
It applies to the collection of dissolved oxygen (DO) and temperature from rivers and streams in
Maine using an YSI DO200 handheld meter.

2. Purpose. The purpose of this SOP is to provide standardized methods for volunteer groups to
determine temperature and dissolved oxygen (DO) of rivers and streams as an instantaneous
reading using the YSI DO200 handheld meter.

3. Definitions.
A. YSI. Yellow Springs International, manufacturer of water quality monitoring meters.
B. Probe. Sensing device located at the end of a cable that is attached to the meter.

C. KCI solution. Potassium Chloride solution used to fill the probe, also referred to as
Oxygen Probe solution

D. Calibration. Set of procedures established by the manufacturer to ensure that the meter
is operating properly; a critical quality assurance step in meter preparation prior to use.

E. Membrane. A clear, transparent and paper-thin substance similar to cellophane on the
end of the probe. The membrane is permeable and allows gases such as oxygen to pass
through into probe sensors while at the same time isolating most other undesirable

substances.

F. Jigging. To move the probe under water using steady movements. Unless the probe is
being held in swiftly flowing water, the probe shall be moved (“jigged”) approximately
1/2 ft per second to overcome the inherent consumption of oxygen by the sensor.
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4. Responsibilities.

A. Volunteer Monitors & Volunteer Groups

Certification. It is the responsibility of the individual obtaining this data to maintain
current certification for the parameter(s) they collect if they wish their data to be
entered into the VRMP database. Training will be provided to volunteers on an
annual basis by VRMP/DEP staff, and certification will last for one year from the
date of training.

Data Recording. It is the responsibility of the individual obtaining this data to record
the results and additional qualifying information on current VRMP field sheets
obtained from their affiliated watershed association or through the VRMP program of
the DEP.

Data Quality Checks and Data Submission. The data manager for the volunteer
group will collect and enter volunteer field sheet data into the appropriate computer
file, perform quality assurance checks (Refer to Section 5.10 of the Quality Assurance
Program Plan), and submit data to the VRMP following protocols outlined in the
volunteer group’s latest sampling and analysis plan (SAP) that has been approved by
the VRMP.

B. Volunteer River Monitoring Program (VRMP) Staff

Oversight of Volunteer Groups and Volunteers. VRMP staff will oversee
volunteer groups and volunteers through a variety of ways including maintaining an
up-to-date VRMP quality assurance program plan (QAPP); reviewing sampling and
analysis plans (SAPs) of the volunteer groups; providing annual training/certification
sessions for volunteers; conducting quality assurance checks on data submitted by
volunteer groups and laboratories; and uploading data into the DEP’s EGAD
(Environmental and Geographic Analysis Database) database. These tasks are
described in greater detail in the VRMP’s latest QAPP.

5. Guidelines and Procedures.

A. YSI DO200 Meter Preparation.

First time use. Follow manufacturer’s instructions for preparing meter for first time
use. (Refer to Appendix A; sections “General Introduction”, “Initial Inspection”,
“Precautions”, “Probe Preparation”, and “Battery Installation”; pgs. 2 — 3).

Beginning of field season. Before each field season, volunteer monitoring groups
shall conduct a full inspection of the meter. If membrane has been stored dry, follow
manufacturer’s instructions for first-time use (see above). A new membrane cap and
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batteries shall be installed on the probe at the start of the sampling season and
additionally, as needed.

Each meter “setup” should be equipped with the following items so that field repairs
can be undertaken as necessary:

o0 Extra KCL fluid and membrane caps for probe

Extra batteries

Field data sheet

Screwdriver for removing back of meter to replace batteries

Pencil with eraser

O 00O

Prior to field sampling. Before each field sample collection, the volunteer shall
inspect the meter including an inspection of the condition of the probe membrane or
membrane cap and batteries.
(1) Check the membrane for air bubbles and wrinkles. If bubbles or wrinkles are
present, remove membrane cap, refill with KCL solution and replace membrane
cap.
(2) Check to make sure no drops of water are clinging to the membrane. If
drops are present, blow on membrane to gently remove droplets. Don't tap; these
probes are very fragile. Replace probe into the calibration bottle.
(3) Batteries should be checked and meter should be calibrated according to
manufacturer’s instructions (see next paragraph).
(4) Power on the meter and allow sufficient warm-up time (20 min) prior to
initial use for the day.

Dissolved Oxygen Calibration. The YSI DO200 meter shall be calibrated each time
the unit is turned on. Meters shall be calibrated to a 100% water-saturated air
environment. (For instructions, refer to Appendix A, section “Calibration Set-Up”,
pgs. 4-5).

Dissolved Oxygen Check Against “Zero Dissolved Oxygen” Standard.
Volunteers shall check their DO meter using zero oxygen solution at least once a
month, typically at the beginning of the month. The zero oxygen solution can be
obtained from VRMP/DEP staff as needed. Volunteers shall record the dissolved
oxygen value they measure with their meter in the appropriate blank on the field data
sheet. (See section 5-B of this SOP for instructions on how to make measurements
with the YSI DO200 meter.)

B. Dissolved Oxygen/Temperature Measurements.

Sampling Period and Location. Sampling period and site location information will
be documented in the volunteer groups’ SAPs (that require approval by the VRMP)
which are submitted by the volunteer groups prior to the beginning of a sampling
season. (Detailed information regarding how volunteer groups are to obtain and
document site location information can be found in VRMP SOP-02 [Documenting
Site Location].)
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Sample Timing. Dissolved oxygen data collected between dawn and 8 am are
important for assessment of attainment of DO criteria within Maine’s Water Quality
Standards. But, except as naturally occurs, DO concentrations below the applicable
DO criteria at any time of day signal non-attainment. If there are no DO
concentrations below the criteria after 8 am, then data between dawn and 8 am must
be collected to assess attainment of the criteria.

Familiarize Yourself with the Meter. Familiarize yourself with the basic operation,
keypad, and readouts of the meter (Appendix A; sections “The Keypad”, “The LCD
Display”, “Operational Procedures”, and “Measurement Modes”; pgs. 3-4.)

General Sampling Protocol.

0 Record site location on data sheet.

0 Remove probe from calibration bottle.

0 Submerge probe in the water at the site where you are monitoring, as described in
your group’s approved SAP.

o Allow the dissolved oxygen (DO) reading to stabilize (at least 15 seconds) before
recording the value on the field sheet.

o Follow the instructions specific to measuring DO and temperature below.

0 The meter should remain turned on between stations, unless time between
samplings exceeds 30-60 minutes. If meter is turned off, the field probe should be
stored inside the calibration chamber during transport, sufficient time (20 min)
should be allowed for warm-up, and the meter should be re-calibrated.

Dissolved Oxygen Measurements
(1) Review and follow the instructions for making DO measurements in section
“Operational Procedures” and “Measurement Modes” (Appendix A, pg. 4). Make
sure units are taken in mg/L (or ppm).
(2) Note of caution: Unless the probe is equipped with a stirrer, jigging of the
probe is extremely important for obtaining accurate dissolved oxygen readings,
unless you have placed the probe in a swiftly-moving section of stream or river.
(The probe is dependent on the amount of oxygen that passes across the
membrane, and the probe actually consumes oxygen as it is making
measurements.) An up-and-down motion (jigging) creating movement of 1/2 ft
per second is recommended.

Temperature Measurements.
(1) Review and follow the instructions for making temperature measurements in
Section “Operational Procedures” and “Measurement Modes” (Appendix A, pg.
4).

Quiality Control
(1) At the beginning of each field season, all VRMP staff and VRMP volunteers
who will collect dissolved oxygen and temperature data will have a
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training/refresher/certification session to (re)familiarize themselves with the
contents of this SOP.

(2) For every volunteer, a field duplicate shall be obtained for all parameters for at
least 10% of their own sampling efforts. A field duplicate will be collected for
every 10 samples monitored.

(3) Refer to the VRMP quality assurance project plan (QAPP) for more QA/QC
details.

6. Equipment Care.

A. Start of field season.

1.

2.

3.

Follow manufacturer's directions for preparation of a new probe or renewing
probe in the spring (refer to Appendix A; section “Probe Preparation”, pg. 3).

Use new batteries at start of each sampling season. An extra set of appropriate
size batteries should be included in the meter carrying case.

Each D.O. meter should have the following items for making repairs in the field.
See item 5-A (under “Beginning of field season”) for details.

B. Field Season

SRR

Ideally the meter should be in water-resistant case with padding to protect it from
damage.

Always store the probe in the calibration/storage bottle with a small wet sponge to
keep the electrolyte from drying out and the membrane cap from being damaged.
Allow the case and contents to air-dry at end of each day. This may be
accomplished be simply propping the protective case’s lid open. When contents
are very wet, remove the contents and spread out to facilitate drying.

Keep meter from freezing.

Refer to Appendix A (sections “Precautions” {pgs, 2-3} and *“Probe
Maintenance” {pg. 5}) for manufacturer’s recommendations for maintenance
requirements.

End of field season

NogakowdhE

Completely dry meter and case and all items in the case before storing.

Remove batteries.

Remove membrane cap.

Rinse entire probe and probe chamber with distilled water.

Cover top of probe to keep dust and dirt out for winter.

Keep meter dry and at room temperature to prevent corrosion of electronic parts.
Review Appendix A (sections “Precautions” {pgs, 2-3} and “Probe Maintenance”
{pg. 5}) for more tips.

Record winterization date and equipment repairs in your volunteer group’s
Equipment Log.
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9. Label the meter and case as “‘WINTERIZED’ in an obvious manner (so users will

know the current status of the unit).

7. Specifications

Display Range Accuracy Resolution
+2% of the reading or = 2%
Dissolved Oxygen 0 to 20.00 ppm air saturation, whichever is 0.01 mg/L
(ppm or mg/L) (mg/L) greater
i +2% of the reading or 0.2
0,
Dissolved Oxygen % 0to 200.0 % ppm, whichever is greater 0.1%
Temperature (°C) -6.0 t0 46.0 °C +0.3 °C + 1 digit 0.1°C
8. Appendix

A. Dissolved Oxygen Meter owner’s manual:

YSI Incorporated. 2004. Operations Manual: YSI EcoSense® DO200 Field/Lab
Dissolved Oxygen and Temperature Instrument. Yellow Springs, Ohio.

9. References.

A. DEP Standard Operating Procedures:

Instantaneous Measurement using Electronic Meters

B. Maine VRMP QAPP:

Document number #:DEP-LW0890: Dissolved Oxygen and Temperature,

Maine Department of Environmental Protection (MDEP). 2020. Maine Volunteer

River Monitoring Program (VRMP) Quality Assurance Program Plan (QAPP).
Portland, ME. DEPLW-0984.
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WARRANTY

The YSI DO200 Instrument is warranted for one year from date of purchase by the end user
against defects in materials and workmanship. YSI DO200 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, YSI will repair or replace, at its sole discretion, free of charge, any
product that YSI determines to be covered by this warranty.

To exercise this warranty, write or call your local YSI representative, or contact YSI Customer
Service in Yellow Springs, Ohio. Send the product and proof of purchase, transportation
prepaid, to the Authorized Service Center selected by YSI. 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 YSI product damage or failure caused by: (i) failure to
install, operate or use the product in accordance with YSI's written instructions; (ii) abuse or
misuse of the product; (iii) failure to maintain the product in accordance with YSI’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 expressly authorized by YSI.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED,
INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE. YSI's LIABILITY UNDER THIS WARRANTY IS LIMITED TO REPAIR OR
REPLACEMENT OF THE PRODUCT, AND THIS SHALL BE YOUR SOLE AND EXCLUSIVE
REMEDY FOR ANY DEFECTIVE PRODUCT COVERED BY THIS WARRANTY. IN NO EVENT
SHALL YSI BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL
DAMAGES RESULTING FROM ANY DEFECTIVE PRODUCT COVERED BY THIS
WARRANTY.

CONTACT INFORMATION

YSI Environmental, Inc. ® 1725 Brannum Lane ¢ Yellow Springs OH, 45387
800-897-4151 » 937-767-7241 » Fax: 937-767-1058
Email: environmental @ysi.com * Website: www.ysi.com/environmental
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GENERAL INTRODUCTION

The YSI DO200 is one of three instruments in the EcoSense® product line from YSI. The
DO200 is a precise tool that measures dissolved oxygen in % and ppm (mg/L) and temperature.
A built-in microprocessor stores, calculates, and compensates for all parameters related to DO
determinations including DO electrode temperature characteristics.

This unit has a splash-resistant IP65 case. The mechanical touch keys are highly reliable with
tactile and audio feedback. This instrument uses one 9V battery. Re-calibration is not required
when power is restored.

The front of the instrument has a large LCD that displays DO %, ppm, and temperature
simultaneously along with user prompts and mode indicators. The unit prompts the user through
calibration and measurement procedures.

The model DO200 field and lab probes use a polarographic electrode with convenient screw-on
cap membranes. The 200-4 and 200-10 field probes come with a built-in temperature probe for
automatic temperature compensation, as well as a stainless steel body for added weight. The
200-BOD lab probe comes with a power supply and includes self-stirring and replaceable
electrodes.

Other features include long battery life and high 50/60 Hz AC noise rejection. This instrument is
universal and user-friendly for field, industrial, and laboratory applications.

INITIAL INSPECTION

Carefully unpack the unit and accessories, and inspect for shipping damages. Compare
received parts with materials listed on the packing list. Notify YSI immediately of any damage or
missing parts. Save all packing materials until satisfactory operation is confirmed.

PRECAUTIONS

The Case

Though the DO200 instrument is housed in a splash-proof IP65 case, DO NOT use it
underwater; the connector is not waterproof. The splash-resistant case prevents permanent
damage to the unit if accidentally sprayed with non-corrosive solutions. In case of submersion,
follow these steps immediately:

1. Dry the connector if necessary, and replace the DO probe. Rinse unit carefully with distilled
water. After rinsing and drying, inspect and clean connectors to remove all contaminants that
may affect probe connections.

2. Wait for unit and probe to dry completely before resuming operation.

3. If the unit does not function correctly after steps 1 and 2, call YSI for possible repair or
replacement (see Warranty).

The Probes (Field & Lab)

1. Membranes last longer if properly installed and regularly maintained. Erratic readings can
result from damaged or fouled membranes or from large bubbles in the electrolyte reservoir.
If unstable readings or membrane damage occurs, replace both the membrane cap and
Oxygen Probe solution (also known as “O2 Probe Electrolyte”, potassium chloride, or KC1
solution). The average replacement interval is 4 to 8 weeks, although they may last longer if
kept clean. Harsh environments, such as wastewater, may require membrane replacement
every 2 to 4 weeks. Unstable readings may occur if membrane cap is coated with oxygen
consuming or oxygen evolving organisms such as bacteria or algae.

2. Chlorine, sulfur dioxide, nitric oxide and nitrous oxide can affect readings by behaving like
oxygen at the probe.

3. Avoid substances that may damage probe materials such as concentrated acid, caustics
and strong solvents. Probe materials include Stainless steel, epoxy and ABS Plastic.



4. Keep the probe’s gold cathode clean and textured (when properly maintained it has a matte
finish). If it is tarnished (from contact with certain gases), or plated with silver (from
extended use with a loose or wrinkled membrane), then clean it, following the instructions in
“Probe Maintenance”.

5. To prevent the membrane and electrolyte from drying out, store the field probe in the
calibration bottle with the moistened sponge and the lab probe in a BOD bottle with 1 inch of
water to keep them in a saturated air environment.

PROBE PREPARATION

The YSI DO200 probe ships with a dry, protective membrane. To install a new membrane cap
on the probe:

1. Unscrew probe membrane cap and discard.

2. Fill a new cap with Oxygen Probe Solution. Prepare according to directions on the solution
bottle.

Thread filled membrane cap onto sensor.

4. Allow sufficient warm-up time for initial use (10-15 min). During this time an “ovEr” message
may appear on the display. This is normal. After the warm up is complete the message will
disappear.

BATTERY INSTALLATION

An initial display of “LOW BAT” on the LCD indicates approximately
one hour of battery life for unit operation within specifications. Replace
battery when “LOW BAT” appears on the LCD.

To replace battery, remove the two battery cover screws and the
battery cover and o-ring. Replace the 9V battery. Replace the battery
cover and o-ring (be sure to align the o-ring correctly to prevent a bad

seal) and fasten the two battery cover screws for the splash-
resistant feature.

THE KEYPAD

Figure 1.
Battery Installation

1. (IJ: Turns the unit on or off.

2. MODE: In normal operation, toggles display between Dissolved Oxygen in % air saturation
and Dissolved Oxygen in ppm (mg/L). In Calibration mode, exits current calibration and
displays the next calibration parameter.

3. CAL: In normal operation, changes the mode from Normal to Calibration. See Calibration
Set-up.

4. =d: In Calibration Set-up, press this key to save the current parameter to memory.

A and V Keys: Increases or decreases the display value as desired.



THE LCD DISPLAY

1. BAT: Low battery indicator.
CAL: Calibration mode indicator. @ g
SAL ppt: Displays during calibration

when user is prompted for the U ﬂ G:U

approximate salinity of the sample in U M Moi7®

parts per thousand (ppt). o T ppm_—@
4. mBar: Displays during calibration to .

prompt user for barometric pressure. & E Sﬁ 5 c ®
5. Main display for dissolved oxygen

values. Figure2. LCD Display
6. %/ppm: Unit indicators.

54

7. °C: Temperature display.
OPERATIONAL PROCEDURES

Press (I) to turn the unit on or off. The instrument will perform a self-diagnostic test, during which
an “ovEr’ message may appear on the display. This is normal. After the warm up is complete
the message will disappear. After the self-diagnostic test completes, the temperature displays in
the lower right of the display, and the unit is ready for operation. Immerse the probe halfway into
the sample solution. If possible, do not allow probe to touch any solid object in the solution.
Allow no air bubbles around the probe. When the unit is not in use, turn it off to save battery life.

NOTE: During an oxygen measurement, the probe must be moved approximately 1/2 ft per
second to overcome the inherent consumption of oxygen by the sensor. When using the 200-
BOD lab probe, however, simply use the probes self-stirring feature.

MEASUREMENT MODES
This unit provides three distinct measurements:

1. Temperature - Current solution temperature continually displays.
2. Dissolved Oxygen % - Measurement of oxygen in percent saturation.
3. Dissolved Oxygen ppm - Measurement of oxygen in ppm (mg/L).

Carefully observe the units displayed at the far side of the LCD to determine the desired mode.
CALIBRATION SET-UP

Requirements

1. The approximate pressure (in millibars [mBar]) of the region to be measured for dissolved
oxygen.

2. The approximate salinity of the water to be analyzed. Fresh water has an approximate
salinity of zero. Seawater has an approximate salinity of 35 parts per thousand (ppt).

3. For highest accuracy, complete all calibrations at a temperature as close as possible to the
sample temperature.



Procedure

1.

For the field probe, place 5-6 drops of clean water (tap, distilled, or deionized) into the
sponge inside the calibration bottle. Turn the bottle over and allow any excess water to drain
out of the bottle. The wet sponge creates a 100% water-saturated air environment for the
probe, which is ideal for calibration, transport, and storage of the Model DO200 probe. For
calibration, the probe remains in a water saturated air atmosphere and is not submersed.

For the lab probe, simply use the same bottle the probe is stored in with approximately 1
inch of water in the bottom. This creates a 100% water-saturated air environment for the
probe, which is ideal for calibration and storage of the Model 200-BOD probe. For

calibration, the probe remains in a water saturated air atmosphere and is not submersed.

For the field probe, slide it into the calibration bottle. Be sure the membrane does not touch
the sponge.

Turn on the DO200 by pressing (I) Wait 10 to 15 minutes for the dissolved oxygen and
temperature readings to stabilize.

Press CAL.

The LCD prompts for the local pressure in mBar. Use the A and V keys to increase or
decrease the pressure value respectively. See the section titled ‘Conversions’ to convert
barometric pressure units to mBars.

When the proper pressure displays, press ==l once to view the calibration value in the lower
right of the display. Once the value in the main display stabilizes, press =l again to move to
the salinity compensation procedure.

The display prompts for the approximate salinity of the water to be analyzed. Use the A and
V keys to increase or decrease the salinity compensation value to the value of your sample
(between 0 to 40 parts per thousand [ppt]). When the correct salinity displays, press =sl.

The unit holds calibration even if it is powered off. However, it is recommended to check
calibration with each use and recalibrate as necessary to prevent drift. Dissolved oxygen
readings are only as good as the calibration.

PROBE MAINTENANCE

To clean the probes, use the YSI Probe Reconditioning kit (part number 5238) for the field
probe. For the lab probe, use the sanding disc included in the 5908 membrane kit and follow the
cleaning instructions outlined in the 200-BOD probe manual in regards to sanding. In addition to
the Reconditioning Kit and sanding disc with your 5908 membrane kit, you may try a chemical
cleaning. To clean the electrodes chemically, perform an ammonium hydroxide soak.

1.
2.
3.

6.

Remove membrane cap and rinse the probe with clean water (tap, distilled, or deionized).
Turn unit off, or disconnect probe.

Obtain either:
* 14 % lab strength ammonium hydroxide and soak for 2-3 minutes
* 3% household cleaning strength ammonia and soak overnight (8-12 hours)

Rinse ammonium hydroxide/ammonia from probe.

Use sandpaper (400 grit wet/dry, supplied with 5238 kit and with the 5908 membrane kit) to
buff (wet sand) excess deposits from probe.

Install a new membrane cap.

Never use chemicals or abrasives not recommended by YSI.



TROUBLESHOOTING

Main Display reads:

Possible Solutions:

“ovEr” or “undr”

* Check membrane and electrolyte solution.

* Clean anode and cathode.
* Return product for service.

Secondary Display reads:

Possible Solutions:

“undr”

¢ Heat the sample to above —6.0 °C
* Return product for service.

“ovEr”

¢ Cool sample to below 46.0 °C
¢ Return product for service.

SPECIFICATIONS

Display Range Accuracy Resolution
Dissolved O, 0 to 20.00 ppm (mg/L) +2 % of the reading or +2% air 0.01 mg/L
(ppm or mg/L) saturation, whichever is greater
Dissolved O, 010 200.0 % +2% of the reading or +0.2 ppm, 0.1 %
% air-sat whichever is greater.
Temperature °C -6.0t0 46.0 °C +0.3 °C =1 digit 0.1°C
21t0115°F

Pressure Compensation

600 to 1100 mBar (450 to 825 mmHg)

Salinity Compensation

From 0.0 to 40.0 ppt

ATC Probe

Thermistor, 10KQ, at 25°C

Calibration Backup

Yes

Audio Feedback

Yes, on all keys

Power Source

One 9V battery

Operating Temperature

0 to 50°C (32 to 122 °F)

Instrument Casing

Splash-resistant IP 65

Weight (with battery)

350 grams (.75 Ibs)

Dimensions (L x W x D)

186 mm x 70 mm x 37 mm (7.3 in x 2.8 in x 1.5 in)

CONVERSIONS
To Convert: Multiply by:
Inches of Hg to mBar 33.864
Inches of Hg to mmHg 254
mmHg to mBar 1.333

RECOMMENDED SPARE PARTS LIST

PART # DESCRIPTION
200-4 4 meter (approx. 13 feet) probe and cable assembly
200-10 10 meter (approx. 33 feet) probe and cable assembly
200-BOD Self-stirring BOD lab probe and cable assembly with power supply
280 DO carrying case, hard sided
5908 Membrane kit, 1.25 mil PE (605306), six cap membranes and KCI solution
480 Instrument carrying case, soft

Item #605368 ¢ Drawing #A605368
Revision C * September 2004
For the latest version of this manual, visit www.ysi.com/environmental

6




GARANTIE

L’appareil YSI DO200 est garanti pour une période d’'un an, a compter de la date d’achat par
I'utilisateur final, contre tout défaut matériel et de fabrication. Les sondes et les cables de I'YSI
DO200 sont garantis pour une période d'un an, a compter de la date d’achat par l'utilisateur
final, contre tout défaut matériel et de fabrication. Pendant la période de garantie, YSI s’engage
a réparer ou a remplacer, gratuitement et a sa discrétion, tout produit qu’YSI peut établir comme
étant couvert par la garantie.

Pour faire valoir cette garantie, écrivez ou appelez votre représentant YSI ou contactez le
Service clientéle d’YSI a Yellow Springs, Ohio, Etats-Unis. Envoyez le produit et son justificatif
d’achat en port payé au Centre de service homologué sélectionné par YSI. La réparation ou le
remplacement seront effectués et le produit vous sera retourné en port payé. Les produits
réparés ou remplacés sont garantis jusqu’a expiration de la période de garantie originale ou au
moins 90 jours a compter de la date de réparation ou de remplacement.

Limitation de garantie

Cette garantie ne s’applique pas aux produits YSI endommagés ou présentant des
dysfonctionnements pour les raisons suivantes : (i) installation, exploitation ou utilisation du
produit d’'une fagon non conforme aux instructions écrites d'YSI ; (ii) abus ou mésusage du
produit ; (iii) manquement a I'entretien du produit conformément aux instructions écrites d’YSI
ou aux procédures industrielles normales; (iv) réparation non conforme du produit; (v)
utilisation par vous de piéces ou de composants défectueux ou non conformes lors de I'entretien
ou de la réparation du produit ; ou, (vi) modification du produit d’'une fagon non expressément
autorisée par YSI.

CETTE GARANTIE REMPLACE TOUTES LES AUTRES GARANTIES, EXPRESSES OU
INDUITES, Y COMPRIS LES GARANTIES DE COMMERCIABILITE OU D’ADAPTATION A UN
USAGE PARTICULIER. LA RESPONSABILITE D’YSI SELON LES TERMES DE CETTE
GARANTIE SE LIMITE A LA REPARATION OU AU REMPLACEMENT DU PRODUIT,
CONSTITUANT VOTRE SEUL ET UNIQUE RECOURS POUR TOUT PRODUIT
DEFECTUEUX COUVERT PAR CETTE GARANTIE. YSI NE POURRA EN AUCUN CAS ETRE
TENU RESPONSABLE DE DOMMAGES SPECIAUX, INDIRECTS, ACCIDENTELS OU
CONSECUTIFS RESULTANT DE L’UTILISATION DE TOUT PRODUIT DEFECTUEUX
COUVERT PAR CETTE GARANTIE.

COMMENT NOUS CONTACTER

YSI Environmental, Inc. ¢ 1725 Brannum Lane * Yellow Springs OH, 45387, Etats-Unis
800-897-4151 » 937-767-7241 » Télécopie : 937-767-1058
E-mail : environmental @ysi.com ¢ Site Web : www.ysi.com/environmental


mailto:environmental@ysi.com
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INFORMATIONS GENERALES

L’YSI DO200 est un des trois instruments de la ligne de produits EcoSense® de YSI. L'YSI
DO200 est un outil de précision mesurant I'oxygéne dissous en pourcentage, ppm (mg/l) ainsi
que sa température. Un microprocesseur incorporé stocke, calcule et compense tous les
parametres relatifs aux déterminations liées a I'oxygene dissous, y compris les caractéristiques
de température des électrodes de détection de 'oxygene dissous.

L’appareil est doté d’un boitier résistant aux éclaboussures, conforme a la norme IP65. Les
touches mécaniques sont trés fiables et fournissent une réaction tactile et sonore. Cet appareil
utilise une pile de 9 V. Aucun réétalonnage n’est nécessaire lorsque I'alimentation électrique est
rétablie.

L’avant de I'appareil dispose d’un écran a cristaux liquides affichant simultanément le
pourcentage, les mg/l et la température de I'oxygene dissous, ainsi que les invites destinées a
I'utilisateur et les indicateurs de mode. L’appareil émet des invites destinées a I'utilisateur lors
des procédures d’étalonnage et de mesure.

Le modele de sonde de terrain et de laboratoire DO200 utilise une électrode polarographique
disposant de capuchons a membrane vissables. Les sondes de terrain 200-4 et 200-10 sont
équipées d'une sonde de température incorporée permettant la compensation automatique de la
température, ainsi que d’un corps en acier inoxydable qui en augmente la masse. La sonde de
laboratoire 200-BOD est équipée d’un bloc d’alimentation électrique et comporte des électrodes
remplagables auto-agitées.

Parmi les autres caractéristiques, on notera la longue durée de vie des piles et une élimination
du bruit élevée de 50/60 Hz c.a. Cet appareil est convivial et particulierement souple dans les
applications sur le terrain, industrielles et en laboratoire.

INSPECTION INITIALE

Déballez soigneusement I'appareil et les accessoires et vérifiez qu’ils n’ont pas été
endommagés lors de I'expédition. Comparez les piéces regues aux matériaux répertoriés dans
le bordereau d’emballage. Notifiez immédiatement YSI s’il s’avére que des pieces sont
endommagées ou manquantes. Mettez de c6té les matériaux d’emballage jusqu’a ce que le
fonctionnement correct de I'appareil soit confirmé.

PRECAUTIONS

Boitier

Bien que le modele DO200 soit abrité dans un boitier résistant aux éclaboussures conforme a la
norme IP65, ne I'utilisez PAS sous I'eau, car son connecteur n’est pas étanche. Le boitier
résistant aux éclaboussures prévient les dommages permanents si 'appareil est
accidentellement éclaboussé par des solutions non corrosives. En cas de submersion, prenez
immédiatement les mesures suivantes :

1. Séchez le connecteur, le cas échéant, et remplacez la sonde d’oxygéne dissous. Rincez
soigneusement I'appareil avec de I'eau distillée. Aprés le ringage et le séchage, inspectez et

nettoyez les connecteurs en vue d’éliminer tout contaminant pouvant affecter les connexions de

la sonde.

Attendez que 'appareil et la sonde soient parfaitement secs avant de reprendre les opérations.

Si 'appareil ne fonctionne pas correctement apres les étapes 1 et 2, appelez YSI en vue
d’une réparation ou d’'un remplacement éventuels (voir la Garantie).

Les sondes (de terrain et de laboratoire)

1. Les membranes durent plus longtemps si elles sont correctement installées et entretenues
régulierement. Des membranes endommageées ou sales et des grosses bulles dans le
réservoir d’électrolyte peuvent entrainer des lectures incohérentes. Si les lectures sont
instables ou la membrane endommageée, remplacez le capuchon & membrane et la solution
de la sonde a oxygene (également appelée « Electrolyte de sondage d’oxygénométrie »,
chlorure de potassium ou solution KCI). Les intervalles de remplacement sont
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habituellement de 4 a 8 semaines, bien qu'ils puissent se prolonger s’ils sont conservés en
bon état de propreté. Les milieux particulierement difficiles, tels que les eaux usées,
peuvent exiger que la membrane soit remplacée toutes les 2 a 4 semaines. Des lectures
instables peuvent avoir lieu si le capuchon a membrane est recouvert d’organismes
consommant ou évoluant dans I'oxygeéne, tels que des bactéries ou des algues.

2. Le chlore, 'anhydride sulfureux, le monoxyde d’azote et I'oxyde nitreux peuvent affecter les
lectures en se comportant comme de I'oxygéne au niveau de la sonde.

3. Evitez les produits pouvant endommager les matériaux de la sonde, tels que I'acide
concentré et les solvants puissants et caustiques. Les matériaux de la sonde comportent de
I'acier inoxydable, de I'adhésif époxyde et du plastique ABS.

4. Gardez la cathode dorée de la sonde en bon état de propreté et texturée (lorsqu’elle est
correctement entretenue, elle présente un fini mat). Si elle se ternit (aprés étre entrée en
contact avec certains gaz) ou présente un aspect argenté (en raison d’une utilisation
prolongée avec une membrane lache ou plissée), nettoyez-la en suivant les instructions de
la section « Entretien de la sonde ».

5. Pour éviter que la membrane et I'électrode se desséchent, stockez la sonde de terrain dans
la bouteille d’étalonnage avec I'éponge humide et la sonde de laboratoire dans un flacon
BOD avec 2,5 cm (1 po) d’eau pour les conserver dans un milieu saturé.

PREPARATION DE LA SONDE

La sonde YSI DO200 est fournie avec une membrane protectrice séche. Pour installer un
nouveau capuchon a membrane sur la sonde :

1. Dévissez le capuchon a membrane de la sonde et jetez-le.

2. Remplissez un nouveau capuchon de solution de sondage d’oxygénométrie. Effectuez la
préparation conformément aux instructions de la bouteille de solution.

Enfilez le capuchon a membrane rempli sur le capteur.

4. Laissez I'ensemble se réchauffer suffisamment longtemps lors de la premiére utilisation
(10 a 15 minutes). Il se peut que le message « ovEr » s’affiche pendant ce temps sur
I’écran. Cette condition est normale. Le message disparaitra une fois le chauffage terminé.

INSTALLATION DE LA PILE

Lorsque I'écran a cristaux liquides affiche pour la premiére fois « LOW
BAT », il reste environ une heure de fonctionnement sur pile selon les
spécifications. Remplacez la pile lorsque lindication « LOW BAT »
s’affiche sur I'écran.

Pour remplacer la pile, enlevez les deux vis du compartiment ainsi que
le couvercle et le joint torique. Remplacez la pile de 9 V. Replacez le
couvercle et le joint torique (veillez a aligner le joint

correctement afin d’assurer une bonne étanchéité) et Figure 1.
revissez les deux vis du compartiment pour conserver une Installation de la pile
bonne résistance aux éclaboussures.

CLAVIER

1. (I) : Met I'appareil hors ou sous tension.

2. MODE : En fonctionnement normal, bascule I'affichage entre la mesure de I'oxygéne
dissous exprimée en pourcentage de saturation de I'air ou exprimée en ppm (mg/l). En
mode d’étalonnage, quitte I'étalonnage actuel et affiche le parametre d’étalonnage suivant.

3. CAL : En fonctionnement normal, passe du mode Normal au mode Etalonnage
(Calibration). Voir la section Configuration de I'étalonnage.

4. =l : Lors de la configuration de I'étalonnage, appuyez sur cette touche pour enregistrer le
parametre actuel en mémoire.

5. Touches A et V : Augmentent ou diminuent la valeur affichée, comme voulu.



ECRAN A CRISTAUX LIQUIDES
1. BAT : Indicateur de pile déchargée.

—®
2. CAL : Indicateur de mode d’étalonnage E% [T - ——C)
(Calibration). CF“ 5
3. SAL ppt : S’affiche lors de I'étalonnage
pour inviter I'utilisateur a indiquer la U m m ®
salinité approximative de I'échantillon, U M M %ppm_|
o @

exprimée en parties par millier (ppt).

4. mBar : S’affiche lors de I'étalonnage c
pour inviter I'utilisateur a indiquer la ® ] E 5 @__%

pression barométrique.

5. Affichage principal des valeurs de Figure 2. Ecran a cristaux liquides
I'oxygéne dissous.

6. %/ppm : Indicateurs d'unité.
7. 2C : Affichage de la température.

PROCEDURES D’UTILISATION

Appuyez sur (I) pour mettre I'appareil hors ou sous tension. L’appareil exécutera un test
d’autodiagnostic pendant lequel le message « ovEr » peut s’afficher sur I'écran. Cette condition
est normale. Le message disparaitra une fois le chauffage terminé. Une fois que le test
d’autodiagnostic est terminé, la température s’affiche dans la partie inférieure droite de I'écran et
I'appareil est prét a étre utilisé. Plongez la sonde a mi-hauteur dans la solution de I'échantillon.
Si possible, ne laissez pas la sonde toucher un objet quelconque dans la solution. Ne laissez
aucune bulle se former autour de la sonde. Lorsque I'appareil n’est pas utilisé, mettez-le hors
tension pour économiser la pile.

REMARQUE : Lors de la mesure de I'oxygéne, la sonde doit étre déplacée d’environ 15 cm
(1/2 pied) par seconde pour compenser la consommation d’oxygéene inhérente du capteur.
Cependant, avec une sonde de laboratoire 200-BOD, utilisez simplement la fonction d’auto-
agitation des sondes.

MODES DE MESURE
Cet appareil permet trois mesures distinctes :

1. Temperature (Température) — La température actuelle de la solution s’affiche
constamment.

2. Dissolved Oxygen % (Pourcentage d’oxygéne dissous) — Mesure de 'oxygene en
pourcentage de la saturation.

3. Dissolved Oxygen ppm (Mg/l d’'oxygene dissous) — Mesure de 'oxygéne en ppm (mg/l).

Observez soigneusement les unités affichées a I'extrémité de I'écran a cristaux liquides pour
déterminer le mode voulu.

CONFIGURATION DE L’ETALONNAGE

Exigences préalables

1. La pression atmosphérique approximative (exprimée en millibars [mBar]) de la région ou
I'oxygéne dissous doit étre mesuré.

2. La salinité approximative de I'eau devant étre analysée. L’eau douce a une salinité
approximative de zéro. L’eau de mer a une salinité approximative de 35 x 10°.

3. Pour une meilleure précision, réalisez I'étalonnage a une température aussi proche que
possible de celle de I'échantillon.



Procédure

1.

Avec la sonde de terrain, déposez 5 ou 6 gouttes d’eau propre (courante, distillée ou
désionisée) sur I'éponge, a l'intérieur de la bouteille d’étalonnage. Renversez la bouteille et
laissez toute eau en exces s’écouler hors de la bouteille. L’éponge humide permet d’obtenir
un milieu atmosphérique saturé a 100 % d’humidité pour la sonde, ce qui est optimal pour
I'étalonnage et le stockage de la sonde du modéle DO200. Pour I'étalonnage, la sonde
reste dans une atmosphére saturée d’humidité et n’est pas immergée.

Avec la sonde de laboratoire, utilisez simplement la bouteille de stockage de la sonde avec
environ 2,5 cm (1 po) d’eau au fond. Cela permet d’obtenir un milieu atmosphérique saturé
a 100 % d’humidité pour la sonde, ce qui est optimal pour I'étalonnage et le stockage de la
sonde du modéle 200-BOD. Pour I'étalonnage, la sonde reste dans une atmosphere
saturée d’humidité et n’est pas immergée.

Avec la sonde de terrain, glissez-la dans la bouteille d’étalonnage. Veillez a ce que la
membrane ne touche pas I'éponge.

Mettez le modéle DO200 sous tension en appuyant sur b. Attendez 10 a 15 minutes que
les lectures de I'oxygéne dissous et de la température se stabilisent.

Appuyez sur CAL.

L’écran vous invite a indiquer la pression atmosphérique locale, exprimée en mBar. Utilisez
les touches A et V, respectivement, pour augmenter ou diminuer la valeur de la pression.
Reportez-vous a la section intitulée « Conversions » pour convertir les unités de pression
barométriques en mBar.

Lorsque la pression voulue est affichée, appuyez une fois sur ==l pour afficher la valeur
d’étalonnage dans la partie inférieure droite de I'écran. Une fois que la valeur affichée dans
I'écran principal se stabilise, appuyez a nouveau sur ==l pour passer a la procédure de
compensation de la salinité.

L’écran vous invite a indiquer la salinité approximative de 'eau devant étre analysée.
Utilisez les touches A et V pour augmenter ou diminuer la valeur de compensation de la
salinité afin qu’elle corresponde a la valeur de I'échantillon (entre 0 et 40 parties par millier
[ppt]). Une fois que la salinité correcte est affichée, appuyez sur =s=l.

L’appareil retient I'étalonnage méme s’il est mis hors tension. Cependant, nous vous
recommandons de vérifier 'étalonnage a chaque utilisation et de réaliser un nouvel
étalonnage, le cas échéant, afin d’éviter toute déviation. La validité des lectures d’'oxygéne
dissous dépend d’'un bon étalonnage.

ENTRETIEN DE LA SONDE

Pour nettoyer les sondes, utilisez le kit YSI de reconditionnement de sonde (YSI Probe
Reconditioning kit) (numéro de référence 5238). Avec la sonde de laboratoire, utilisez le disque
abrasif fourni dans le kit de membrane 5908 et suivez les consignes de nettoyage décrites dans
le manuel de la sonde 200-BOD concernant le pongage. En plus du kit de reconditionnement et
du disque abrasif fourni dans le kit de membrane 5908, un nettoyage chimique peut s’avérer
utile. Pour effectuer un nettoyage chimique de la sonde, trempez-la dans de 'ammoniaque.

1.

2.
3.

4.
5.

6.

Enlevez le capuchon a membrane et rincez la sonde avec de I'eau propre (courante,
distillée ou désionisée).

Mettez I'appareil hors tension ou déconnectez la sonde.

Obtenez soit :

¢ de 'ammoniaque de laboratoire a 14 % et laissez tremper la sonde 2 ou 3 minutes

» de 'ammoniaque de nettoyage domestique a 3 % et laissez tremper la sonde de 8 a
12 heures.

Rincez la sonde de toute trace d’ammoniaque.

Utilisez le papier de verre (n° 400 sec/mouillé, fourni avec le kit 5238 et avec le kit de
membrane 5908) pour poncer a I'eau la sonde et éliminer tout dépét restant.

Installez un nouveau capuchon a membrane.

N'utilisez jamais de produits chimiques ou abrasifs non recommandés par YSI.



DEPANNAGE

L’écran principal affiche :

Solutions possibles :

« OVEr » ou « undr »

* Vérifiez la membrane et la solution d’électrolyte.
* Nettoyez I'anode et la cathode.
* Retournez le produit au centre de service.

L’écran secondaire affiche :

Solutions possibles :

* Réchauffez I'échantillon pour que sa température soit

«undr » supérieure a -6,0 °C
* Retournez le produit au centre de service.
« OVET » * Refroidissez I'échantillon pour que sa température soit
VEr inférieure 46,0 °C
* Retournez le produit au centre de service.
SPECIFICATIONS
Affichage Fourchette Précision Résolution

(ppm ou mg/l)

Oxygéne dissous 0 a 20,00 ppm (mg/l) Le plus grand de +2 % de la lecture 0,01 mg/I

ou +2 % de la saturation de I'air

dissous,
pourcentage de
la saturation

Oxygene 0 a200,0 % Le plus grand de +2% de la lecture 0,1%

ou 0,2 ppm (mg/l)

de l'air
Température °C -6,0 2 46,0 °C +0,3 °C 1 chiffre 0,1°C
(°F) (2142 115°F)

Compensation de la pression

600 a 1100 mBar (450 a 825 mmHg)

Compensation de la salinité

De 0,0 240,0x 10°

Sonde CAT

Thermistor, 10 KQ, a 25 °C

Sauvegarde de I’étalonnage QOui
Touches sonores Oui, toutes les touches
Source d’alimentation Une pile de 9 V

Température de fonctionnement

0a 50 °C (32 a 122 °F)

Boitier de I'appareil

Résistant aux éclaboussures, norme IP 65

Poids (avec pile)

350 g (0,75 de livre)

Dimensions (L x P x H)

186 mm x 70 mm x 37 mm (7,8 po x 2,8 po x 1,5 po)

CONVERSIONS

Pour convertir : Multiplier par :
Pouces de mercure en mBar 33,864

Pouces de mercure en mmHg 25,4

mmHg en mBar 1,333

LISTE DES PIECES DETACHEES RECOMMANDEES

N° REF. DESCRIPTION

200-4 Assemblage, cable de 4 métres (environ 13 pieds) et sonde
200-10 Assemblage, cable de 10 métres (environ 33 pieds) et sonde
200-BOD Sonde BOD de laboratoire auto-agitante et cablage avec bloc d’alimentation
280 Sacoche de transport DO, flancs durs
5908 Kit de memprane, PE de 31,75 pm (1,25 millié-_me de pouce) d’épaisseur
(605306), six capuchons & membrane et solution KCI
480 Sacoche de transport de I'appareil, souple

Article n° 605368  Dessin n° A605368
Révision C ¢ Septembre 2004

Pour la derniére version de ce manuel, visite www.ysi.com/environmental
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GARANTIA

El medidor YSI DO200 tiene un afio de garantia contra defectos de materiales y fabricacion,
contado a partir de la fecha de compra por el usuario final. Las sondas y cables del medidor YSI
DO200 tienen un afio de garantia contra defectos de materiales y fabricacién, contado a partir
de la fecha de compra por el usuario final. Durante el periodo de garantia, YSI reparara o
reemplazard, segun su criterio, sin coste alguno, cualquier producto que YSI determine que esta
cubierto por esta garantia.

Para hacer valer esta garantia, escriba o llame al representante local de YSI, o comuniquese
con el Servicio de atencion al cliente de YSI en Yellow Springs, Ohio, EE.UU. Envie el producto
y la factura de compra, con el flete prepagado, al centro de servicio técnico autorizado
seleccionado por YSI. Se realizara la reparacion necesaria o el reemplazo y el producto sera
enviado de vuelta, con el flete prepagado. Los productos reparados o reemplazados se
garantizan durante el resto del periodo de la garantia original, o al menos durante 90 dias
contados a partir de la fecha de reparacion o reemplazo.

Limitacidn de la garantia

Esta garantia no tendra validez en caso de dafios o fallos en el producto de YSI debido a lo
siguiente: (i) la instalacién, funcionamiento o utilizacion del producto de manera contraria a las
instrucciones escritas suministradas por YSI; (ii) abuso o uso inadecuado del producto; (iii) falta
de mantenimiento del producto de acuerdo con las instrucciones escritas suministradas por YSI
o con los procedimientos estandar de la industria; (iv) cualquier reparacién indebida realizada
en el producto; (v) utilizacion por parte del usuario de componentes o repuestos defectuosos o
inadecuados para el mantenimiento o reparacién del producto; o (vi) cualquier modificacion del
producto no autorizada de manera expresa por YSI.

ESTA GARANTIA SE OTORGA EN LUGAR DE CUALQUIER OTRA GARANTIA, EXPLICITA O
IMPLICITA, LO QUE INCLUYE TODA GARANTIA DE COMERCIALIZACION O IDONEIDAD
PARA UN PROPOSITO ESPECIFICO. DE CONFORMIDAD CON ESTA GARANTIA, LA
RESPONSABILIDAD DE YSI SE LIMITA A LA REPARACION O REEMPLAZO DEL
PRODUCTO, LO CUAL SERA LA SOLUCION UNICA Y EXCLUSIVA QUE TENDRA EL
COMPRADOR POR CUALQUIER PRODUCTO DEFECTUOSO CUBIERTO POR ESTA
GARANTIA. EN NINGUN CASO, YSI SERA RESPONSABLE POR NINGUN DANO
CUANTIFICABLE, INDIRECTO, INCIDENTAL O CONSIGUIENTE QUE RESULTARA DE
ALGUN PRODUCTO DEFECTUOSO CUBIERTO POR ESTA GARANTIA.

INFORMACION DE CONTACTO

YSI Environmental, Inc. ® 1725 Brannum Lane ¢ Yellow Springs OH, 45387, EE.UU.
800-897-4151 » 937-767-7241 * Fax: 937-767-1058
Correo electrénico: environmental @ysi.com ¢ Pagina en Internet: www.ysi.com/environmental
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PRESENTACION GENERAL

El medidor YSI DO200 es uno de los tres medidores de la linea de productos EcoSense® de
YSI. El medidor YSI DO200 es un instrumento de precision que mide el oxigeno disuelto
mostrandolo en porcentajes y en ppm (mg/L), y también mide la temperatura. Tiene un
microprocesador integrado que almacena, calcula y realiza la compensacion de todos los
parametros relacionados con la determinacion del oxigeno disuelto, incluso, las caracteristicas
de temperatura del electrodo de oxigeno disuelto.

Esta unidad cuenta con un estuche IP65 resistente a salpicaduras. Las teclas de contacto
mecanico son muy confiables y al pulsarlas proporcionan una respuesta tactil y audible. Este
instrumento utiliza una pila de 9 voltios. No requiere nueva calibraciéon cuando se restablece la
corriente.

La parte delantera del instrumento tiene una pantalla grande de cristal liquido que muestra
simultaneamente el oxigeno disuelto en valor porcentual, en partes por millén (ppm) y la
temperatura, junto con las indicaciones para el usuario y los indicadores del modo de
funcionamiento. La unidad orienta al usuario durante los procedimientos de calibracion y
medicion.

Las sondas de campo y de laboratorio modelo DO200 utilizan un electrodo polarografico con
céapsulas practicas de membrana enroscables. Las sondas de campo 200-4 y 200-10 cuentan
con una sonda integrada para temperatura que realiza la compensacién automatica de la
temperatura, asi como una estructura de acero inoxidable que proporciona mas peso. La sonda
de laboratorio 200-BOD cuenta con alimentacion de corriente e incluye autoagitacion y
electrodos reemplazables.

Otras caracteristicas incluyen una pila de larga duracién y un mecanismo de eliminacién de
ruido de 50/60 Hz CA. Este medidor es universal y facil de usar en aplicaciones in situ,
industriales y de laboratorio.

INSPECCION INICIAL

Saque la unidad de su embalaje con cuidado y verifique que no haya sufrido dafios durante el
envio. Compare las piezas recibidas con los materiales enumerados en la lista de embalaje.
Notifique inmediatamente a YSI en caso de que haya piezas faltantes o dafiadas. Guarde todos
los materiales de embalaje hasta que confirme que la unidad funciona satisfactoriamente.

PRECAUCIONES

Estuche

Aungue el medidor DO200 esta alojado en un estuche IP65 resistente a las salpicaduras, NO
debe usarse bajo el agua, ya que el conector no es hermético. Este tipo de estuche evita los
dafos permanentes en la unidad en caso de que sea accidentalmente salpicada con soluciones
no corrosivas. En caso de inmersion, siga estos pasos de inmediato:

1. Seque el conector, si es necesario, y cambie la sonda de oxigeno disuelto. Enjuague la unidad
cuidadosamente con agua destilada. Después del enjuague y secado, revise y limpie los
conectores para eliminar cualquier contaminante que pueda afectar las conexiones de la
sonda.

2. Espere hasta que la unidad y la sonda se sequen por completo antes de reanudar el
funcionamiento.

3. Sila unidad no funciona correctamente después de realizar los pasos 1y 2, comuniquese
con YSI para su posible reparaciéon o reemplazo (consulte la garantia).

Sondas (Campo y laboratorio)

1. Las membranas duraran mas tiempo si se instalan correctamente y se les hace
mantenimiento con frecuencia. Pueden producirse lecturas erraticas si las membranas
estan danadas o sucias o si hay burbujas grandes en el depésito del electrdlito. Si se
producen lecturas inestables o dafos en la membrana, cambie tanto la capsula de la
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membrana como la solucién de la sonda de oxigeno (también llamada “electrdlito de la
sonda de O2”, cloruro potasico o solucién KCI). En promedio, estos cambios deben hacerse
cada 4 a 8 semanas, aunque la capsula y la solucién pueden durar mas tiempo si se
mantienen limpias. En ambientes arduos, por ejemplo, en aguas residuales, puede ser
necesario cambiar la membrana cada 2 a 4 semanas. Pueden producirse lecturas
inestables si la capsula de la membrana esta recubierta de microorganismos que
consuman o transformen oxigeno, como las bacterias y las algas.

2. Elcloro, el dioxido de azufre, el 6xido nitrico y el 6xido nitroso pueden afectar las lecturas,
ya que se comportan de manera similar al oxigeno en la sonda.

3. Evite las sustancias que puedan dafar los materiales de la sonda, tales como acidos
concentrados, causticos y solventes fuertes. Los materiales de la sonda incluyen acero
inoxidable, epoxia y copolimeros acrilonitrilo, butadieno y estireno (ABS).

4. Mantenga el catodo de oro de la sonda limpio y con la misma textura (cuando el
mantenimiento es adecuado, el acabado es mate). Si estda manchado (por el contacto con
ciertos gases) o recubierto de plata (debido al uso prolongado con la membrana floja o
arrugada), debera limpiarlo segun las instrucciones de la seccién “Mantenimiento de la
sonda”.

5. Para evitar que la membrana y el electrdlito se sequen, almacene la sonda de campo en la
botella de calibracion con la esponja himeda y la sonda de laboratorio en una botella BOD
con 2,5 cm (1 pulgada) de agua para mantenerlas en un ambiente saturado de aire.

PREPARACION DE LA SONDA

La sonda del YSI DO200 viene con una membrana protectora seca. Instrucciones para instalar
una capsula nueva en la membrana de la sonda:

1. Desenrosque la capsula de la membrana de la sonda y deséchela.

2. Llene una nueva capsula con solucion para sondas de oxigeno. Prepare la solucién de
acuerdo con las instrucciones de la botella.

Enrosque la capsula llena en el sensor.

4. Deje que la solucion se caliente antes de utilizarla por primera vez (de 10 a 15 minutos).
Durante este tiempo puede aparecer un mensaje “ovEr” en la pantalla. Esto es normal. El
mensaje desaparecera cuando se haya completado el calentamiento.

INSTALACION DE LA PILA

En la pantalla de cristal liquido aparecera el mensaje de “LOW BAT” (pila
descargada) para indicar que queda aproximadamente una hora de carga de la
pila para el funcionamiento de la unidad segun las especificaciones. Cambie la
pila cuando aparezca el mensaje “LOW BAT” en la pantalla de cristal liquido.

Para cambiar la pila, saque los dos tornillos de la tapa y luego retire la tapa y el
aro térico. Coloque una nueva pila de 9 voltios. Vuelva a colocar la tapa y el aro
tdrico (asegurese de alinear este aro correctamente para garantizar un buen
sellado) y ajuste los dos tornillos de la tapa para que funcione la

proteccioén contra salpicaduras. Figura 1.

TECLAS Instalacion de la bateria

1. (I): Para encender y apagar la unidad.

2. MODE (MODO): Durante el funcionamiento normal, hace que la pantalla muestre
alternadamente el oxigeno disuelto en un porcentaje de aire saturado y en ppm (mg/L). En
el modo Calibration (Calibracion), sale de la calibracion actual y muestra el siguiente
parametro de calibracion.

3. CAL: Durante el funcionamiento normal, cambia el modo de Normal a Calibration
(Calibracién). Consulte la seccion “Ajuste de la calibracion”.
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4. =d: En el ajuste de la calibracion, pulse esta tecla para guardar en la memoria el pardmetro
actual.

5. Teclas Ay V: Para aumentar o disminuir el valor que aparece en la pantalla como sea
conveniente.

PANTALLA DE CRISTAL
LIQUIDO

1. BAT: Indicador de pila descargada. (%—@

CAL: Indicador del modo de calibracion.
I ch 00071
U U0

L&

SAL ppt: Aparece durante la calibracién
cuando se pide al usuario la salinidad
aproximada de la muestra en partes por

% ppm_|

b 44

millar (ppt). Eg g c
4. mBar: Aparece durante la calibracion ® o ] °

para pedir al usuario la presién
barométrica.

5. Pantalla principal que muestra los valores Figura 2. Pantalla de cristal liquido

del oxigeno disuelto.
6. %/ppm: Indicadores de la unidad.
7. °C: Indicador de la temperatura.

INSTRUCCIONES DE FUNCIONAMIENTO

Pulse la tecla (I) para encender y apagar la unidad. El instrumento llevara a cabo una prueba de
autodiagndstico, durante la cual puede aparecer un mensaje “ovEr” en la pantalla. Esto es
normal. El mensaje desaparecera cuando se haya completado el calentamiento. Después de
completar la prueba de autodiagndstico, aparecera la temperatura en la parte inferior derecha
de la pantalla y la unidad estara lista para funcionar. Sumerja la sonda hasta la mitad en la
solucién de muestra. A ser posible, no permita que la sonda haga contacto con ningun objeto
sélido en la solucién. No permita que haya burbujas alrededor de la sonda. Cuando la unidad
no esté en uso, apaguela para ahorrar carga de la pila.

NOTA: Durante la medicién de oxigeno, se debe mover la sonda unos 15 cm (1/2 pie) por
segundo para contrarrestar el consumo de oxigeno que hace el sensor. Sin embargo, cuando
se usa la sonda de laboratorio 200-BOD, utilice simplemente la caracteristica de autoagitacion.

MODOS DE MEDICION

Esta unidad realiza tres mediciones distintas:

1. Temperatura: la pantalla muestra constantemente la temperatura actual de la solucién.
2. % de oxigeno disuelto: medicién del oxigeno en porcentaje de saturacion.
3. Oxigeno disuelto en ppm: medicién del oxigeno en ppm (mg/L).

Observe detenidamente las unidades mostradas en el extremo de la pantalla de cristal liquido
para determinar el modo deseado.

AJUSTE DE LA CALIBRACION

Requisitos
1. La presion aproximada (en milibares [mBar]) de la regién en la que se mide el oxigeno
disuelto.

2. La salinidad aproximada del agua que se analizara. El agua dulce tiene aproximadamente
cero de salinidad. El agua de mar tiene una salinidad aproximada de 35 partes por millar
(ppY).



3. Para lograr mayor precision, haga todas las calibraciones con una temperatura que sea lo

mas similar posible a la temperatura de la muestra.

Procedimiento

1.

Para la sonda de campo, ponga 5 ¢ 6 gotas de agua limpia (de grifo, destilada o
desionizada) en la esponja que se encuentra dentro de la botella de calibracion. Dé vuelta a
la botella y permita que se vacie todo el exceso de agua que tenga dentro. La esponja
humedecida crea para la sonda un ambiente de aire con 100 % de saturacion de agua, el
cual es ideal para la calibracion, transporte y almacenamiento de la sonda modelo DO200.
Para la calibracién, la sonda permanece en una atmdsfera de aire saturada de agua y no
sumergida.

Para la sonda de laboratorio, utilice simplemente la misma botella en que se almacena la
sonda con aproximadamente 2,5 cm (1 pulgada) de agua en el fondo. Esto crea para la
sonda un ambiente de aire con 100 % de saturacion de agua, el cual es ideal para la
calibracion y el almacenamiento de la sonda modelo 200-BOD. Para la calibracion, la sonda
permanece en una atmdsfera de aire saturada de agua y no sumergida.

Deslice la sonda de campo hacia el interior de la botella de calibracion. Asegurese de que
la membrana no haga contacto con la esponja.

Pulse la tecla (I) para encender la unidad DO200. Espere entre 10 y 15 minutos para que
se estabilicen las lecturas del oxigeno disuelto y de la temperatura.

Pulse la tecla CAL.

La pantalla de cristal liquido le pedira la presion local expresada en mBar. Con las
teclas Ay V aumente o disminuya, respectivamente, el valor de la presion. Vea la seccién
titulada “Conversiones” para convertir las unidades de presion barométrica a milibares.

Cuando aparezca en pantalla la presion correcta, pulse la tecla =« una vez para ver el
valor de calibracion en la parte inferior derecha de la pantalla. Una vez que el valor en la
pantalla se estabilice, pulse la tecla == nuevamente para pasar al procedimiento de
compensacion de salinidad.

La pantalla le pedira la salinidad aproximada del agua que se analizara. Con las
teclas Ay V aumente o disminuya el valor de compensacion de la salinidad de la
muestra (entre 0 y 40 partes por millar [ppt]). Cuando aparezca la salinidad correcta,
pulse la tecla =s=.

La calibracién queda registrada aun cuando la unidad se apague. No obstante, se
recomienda verificar la calibracién en cada uso y recalibrar si es necesario para evitar el
desplazamiento. La lectura del oxigeno disuelto sélo es precisa cuando la calibracion
también lo es.

MANTENIMIENTO DE LA SONDA

Para limpiar las sondas, utilice el juego de reacondicionamiento de sonda de YSI (nimero de
componente 5238), para la sonda de campo. Para la sonda de laboratorio, utilice el disco de
lijado incluido en el juego de membranas 5908 y siga las instrucciones de limpieza descritas en
el manual de la sonda 200-BOD con respecto al lijado. Ademas de utilizar este juego y el disco
de lijado con su juego de membranas 5908, se le puede hacer una limpieza quimica. Para
limpiar los electrodos quimicamente, prepare una solucion de remojo con hidréxido de amonio.

1.

2.
3.

Quite la cépsula de la membrana y enjuague la sonda con agua limpia (de grifo, destilada o
desmineralizada).

Apague la unidad y desconecte la sonda.
Utilice uno de los siguientes métodos:

¢ Hidroxido de amonio al 14 % de concentracién para uso en laboratorios y remoje la sonda
durante 2 6 3 minutos.

e Amoniaco al 3 % de concentracion para uso doméstico y ponga la sonda en remojo de un
dia para otro (de 8 a 12 horas).

Enjuague el hidréxido de amonio o el amoniaco de la sonda.

Con papel de lija (de grano 400 para superficies himedas y secas, incluido con el juego
5238 y con el juego de membranas 5908) elimine (lijado en humedo) cualquier exceso
depositado en la sonda.



6. Instale una nueva capsula en la membrana.

Nunca utilice productos quimicos ni abrasivos que no estén recomendados por YSI.

LOCALIZACION DE FALLOS

La pantalla principal
muestra:

Posibles soluciones:

“ovEr” o “undr”

* Revise la membrana y la solucion de electrdlitos.
* Limpie el anodo y el catodo.
¢ Envie el producto al servicio técnico.

La pantalla secundaria

Posibles soluciones:

muestra:
“undr” * Caliente la muestra hasta una temperatura mayor a
-6,0 °C.
* Envie el producto al servicio técnico.
“ovEP’ * Enfrie la muestra hasta una temperatura menor a

46,0° C.
¢ Envie el producto al servicio técnico.

ESPECIFICACIONES

Pantalla Escala Precision Resolucién
0O, disuelto 0 a 20,00 ppm (mg/L) +2 % de la lectura 0 £2 % de 0,01 mg/L
(ppm o mg/L) saturacion del aire, lo que sea
mayor
0O, disuelto 0a 200,0 % +2 % de la lectura o +0,2 ppm, 0,1%
% de sat de aire lo que sea mayor
Temperatura en -6,0a46,0°C +0,3° C +1 cifra 0,1°C
C (°F) (21a115°F)

Compensacion de la presidn

600 a 1100 mBar (450 a 825 mmHg)

Compensacion de la salinidad

De 0,0 a 40,0 ppt

Sonda ATC

Termistor, 10KQ, a 25° C

Respaldo de la calibracién

Si

Respuesta audible

Si, en todas las teclas

Fuente de corriente

Una pila de 9 voltios

Temperatura de funcionamiento

0a50°C (32a122° F)

Estuche del medidor

IP 65, resistente a salpicaduras

Peso (con la pila)

350 gramos (0,75 libras)

Dimensiones (anc x prof x alt)

186 mm x 70 mm x 37 mm (7,3 pulg. x 2,8 pulg. x 1,5 pulg.)

CONVERSIONES

Para convertir:

Multiplique por:

Pulgadas de Hg a mBar 33,864
Pulgadas de Hg a mmHg 25,4
mmHg a mBar 1,333




LISTA DE REPUESTOS RECOMENDADOS

PIEZA N° DESCRIPCION
200-4 Conjunto de sonda de 4 metros (aproximadamente 13 pies) y cables
200-10 Conjunto de sonda de 10 metros (aproximadamente 33 pies) y cables
200-BOD Conjunto de sonda de laboratorio BOD con autoagitacion y cables con
alimentacion de corriente
280 Estuche portatil para oxigeno disuelto, de lados rigidos
5908 Conjunto de membranas, 31,75 pm (1,25 mil) PE (605306), seis membranas
con capsula y solucién KCI
480 Estuche portatil para medidor, no rigido

Articulo N° 605368 e llustracion N° A605368
Revision C » Septiembre de 2004
Para la versiéon mas reciente de este manual, visite www.ysi.com/environmental
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GARANTIE

Fir das Instrument YSI DO200 wird fiir den Zeitraum von einem (1) Jahr ab dem Datum des
Kaufs durch den Endbenutzer eine Garantie bezlglich Material- und Fabrikationsfehlern
gewahrt. Fir YSI DO200-Sonden und -Kabel wird fir den Zeitraum von einem (1) Jahr ab dem
Datum des Kaufs durch den Endbenutzer eine Garantie beziglich Material- und
Fabrikationsfehlern gewahrt. Innerhalb der Garantiefrist wird YSI jedes Produkt, auf das diese
Garantie anwendbar ist, nach eigenem Ermessen entweder kostenlos reparieren oder ersetzen.

Setzen Sie sich schriftlich oder telefonisch mit Inrem 6értlichen YSI-Vertreter in Verbindung oder
kontaktieren Sie den YSI-Kundendienst in Yellow Springs, Ohio (USA), um diese Garantie in
Anspruch zu nehmen. Schicken Sie das Produkt mit dem Kaufnachweis unter Vorauszahlung
der Frachtkosten an das von YSI ausgewdhlte Vertragskundendienstzentrum. Dort wird die
Reparatur oder der Ersatz vorgenommen und das Produkt anschlieBend frachtfrei an Sie
zurlickgesandt. Fir reparierte oder ersetzte Produkte erstreckt sich die Garantie Uber die
Restlaufzeit des urspriinglichen Garantiezeitraums, mindestens jedoch Gber 90 Tage ab dem
Datum der Reparatur oder des Ersatzes.

Garantiebegrenzung

Diese Garantie gilt nicht fur irgendwelche Beschadigungen oder Ausfélle eines YSI-Produkts,
die durch Folgendes verursacht werden: (i) Versaumnis, das Produkt in Ubereinstimmung mit
den schriftlichen Instruktionen von YSI zu installieren, in Betrieb zu nehmen oder zu benutzen;
(ii) Missbrauch oder Zweckentfremdung des Produkts; (iii) Versdumnis, das Produkt in
Ubereinstimmung mit den schriftlichen Instruktionen von YSI oder einem brancheniiblichen
Verfahren in Stand zu halten; (iv) unsachgeméafBe Reparaturen am Produkt; (v) eine von lhnen
vorgenommene Verwendung defekter oder ungeeigneter Komponenten oder Teile bei der
Wartung oder Reparatur des Produkts; oder (vi) die Ab&nderung des Produkts in irgendeiner
Weise, die nicht ausdriicklich von YSI genehmigt ist.

DIESE GARANTIE TRITT AN DIE STELLE ALLER ANDEREN GEWAHRLEISTUNGEN,
GLEICHGULTIG, OB  VERTRAGLICH ODER GESETZLICH ZUGESICHERT,
EINSCHLIESSLICH JEGLICHER ZUSICHERUNG ALLGEMEINER
GEBRAUCHSTAUGLICHKEIT ODER EIGNUNG FUR EINEN BESTIMMTEN ZWECK. DIE
HAFTUNG VON YSI GEMASS DIESER GARANTIE BESCHRANKT SICH AUF DIE
REPARATUR ODER DEN ERSATZ DES PRODUKTS, UND DIES STELLT IHREN EINZIGEN
UND AUSSCHLIESSLICHEN RECHTSBEHELF FUR JEDES DEFEKTE PRODUKT DAR, DAS
UNTER DIESE GARANTIE FALLT. YSI HAFTET AUF KEINEN FALL FUR IRGENDWELCHE
BESONDEREN, MITTELBAREN, BEILAUFIG ENTSTANDENEN ODER FOLGESCHADEN,
DIE AUS IRGENDEINEM DEFEKTEN PRODUKT RESULTIEREN, DAS UNTER DIESE
GARANTIE FALLT.

KONTAKTINFORMATION

YSI Environmental, Inc. ® 1725 Brannum Lane ¢ Yellow Springs, OH 45387, USA
800-897-4151 « 937-767-7241 » Fax: 937-767-1058
Email: environmental @ysi.com ¢ Website: www.ysi.com/environmental
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ALLGEMEINE EINLEITUNG

Das YSI DO200 ist eines von drei Instrumenten aus der EcoSense®-Produktgruppe von YSI.
Das DO200 ist ein Prazisionsinstrument, das geldsten Sauerstoff in Prozent bzw. Teilen pro
Million (mg/L) und die Temperatur misst. Ein eingebauter Mikroprozessor speichert, berechnet
und kompensiert alle Parameter, die mit der Bestimmung des geldsten Sauerstoffs in
Zusammenhang stehen, einschlieBlich der Temperatur-Charakteristika der Elektrode fur
gelodsten Sauerstoff.

Dieses Gerat besitzt ein spritzwasserfestes Gehduse geman der Schutzklasse IP65. Die
mechanischen Berlhrungstasten mit fihlbarem und hérbarem Feedback sind duBerst
zuverldssig. Das Instrument wird von einer 9 Volt-Batterie gespeist. Es ist keine erneute
Kalibrierung notwendig, wenn die Stromversorgung wiederhergestellt wird.

Auf der Vorderseite des Instruments befindet sich ein groBes LCD-Anzeigefeld, das gleichzeitig
die Werte fur den geldsten Sauerstoff in Prozent, Teile pro Million (ppm) sowie die Temperatur
mit Bedienerhinweisen/Eingabeaufforderungen und die Betriebsart anzeigt. Das Gerat fuhrt den
Benutzer durch die Kalibrierungs- und Messverfahren.

Die fur den AuBenbereich und das Labor vorgesehenen Sonden des Modells DO200 verwenden
eine polarografische Elektrode mit praktischen Schraubkappenmembranen. Die Sonden 200-4
und 200-10 fur den AuBBenbereich sind mit einem eingebauten Temperaturfihler zur
automatischen Temperaturkompensation ausgestattet und haben einen Edelstahlkdrper fur
zusatzliches Sinkgewicht. Die Sonde 200-BOD fir die Arbeit im Labor ist mit einem
Stromversorgungsgerat versehen und enthalt selbstriihrende und ersetzbare Elektroden.

Zu den weiteren Merkmalen gehéren eine lange Batterielebensdauer und eine hohe 50/60 Hz
WS-Storgerdauschunterdiickung. Das Instrument ist universell einsetzbar und in
benutzerfreundlicher Weise fiir Anwendungen in der Feldforschung, in der Industrie und im
Labor geeignet.

INSPEKTION VOR DEM EINSATZ

Packen Sie das Geréat und sein Zubehor sorgféltig aus und untersuchen Sie alle Teile auf
eventuelle Transportschaden. Vergleichen Sie die erhaltenen Teile mit den Gegensténden, die
auf dem Packzettel aufgefiihrt sind. Benachrichtigen Sie YSI unverziglich Gber irgendwelche
Schéden oder fehlende Teile. Bewahren Sie das Verpackungsmaterial auf, bis der einwandfreie
Betrieb des Gerats bestatigt ist.

VORSICHTSMASSNAHMEN

Das Gehause

Obwohl das DO200-Instrument in einem spritzwassergeschitzten IP65-Gehause untergebracht
ist, DARF ES NICHT unter Wasser eingesetzt werden; das Anschlussstiick ist nicht wasserfest.
Das spritzwassergeschiitzte Gehause verhindert permanente Schaden am Gerét, falls es
versehentlich mit nichtétzenden Lésungen bespriiht wird. Im Falle eines Eintauchens in eine
Flissigkeit missen sofort die folgenden Schritte ausgefihrt werden:

1. Trocknen Sie das Anschlussstick, falls notwendig, und ersetzen Sie die Sonde fir gelésten
Sauerstoff. Spllen Sie das Gerat sorgféltig mit destilliertem Wasser ab. Nach dem Abspulen
und Trocknen sollten Sie die Anschlussstiicke inspizieren und saubern, um alle
verunreinigenden Substanzen zu entfernen, die die Sondenanschlisse beeintrachtigen
kénnten.

2. Warten Sie, bis das Gerat und die Sonde véllig trocken sind, bevor Sie das Gerat wieder in
Betrieb nehmen.

3. Falls das Geréat nach den Schritten 1 und 2 nicht korrekt funktionieren sollte, rufen Sie YSI
wegen einer moglichen Reparatur oder eines Ersatzes an (siehe Garantie).

Die Sonden (AuBenbereich und Labor)

1. Die Membranen halten langer, wenn sie richtig installiert und regelmaBig gewartet werden.
Stark schwankende Messwerte kdnnen die Folge beschadigter oder verschmutzter
2



Membranen sein oder von grof3en Blasen im Elektrolytbehalter herriihren. Falls instabile
Ablesungen oder Membranschéden auftreten, sollten Sie sowohl die Membrankappe als
auch die Sauerstoff-Sondenlésung (auch als ,O, Sonden-Elektrolyt”, Kaliumchlorid- oder
KCI-Lésung bezeichnet) auswechseln. Das durchschnittliche Auswechslungsintervall
betragt 4 bis 8 Wochen. Die Membranen kénnen langer halten, wenn sie sauber gehalten
werden. Unter harten Umgebungsbedingungen, wie beispielsweise Abwasser, miissen die
Membranen unter Umstanden alle 2 bis 4 Wochen ausgewechselt werden. Instabile
Ablesungen kénnen vorkommen, falls die Membrankappe mit Sauerstoff verbrauchenden
oder entwickelnden Organismen, wie beispielsweise Bakterien oder Algen, Uberzogen ist.

2. Chlor, Schwefeldioxid, Stickoxid und Distickstoffoxid kénnen die Messwertablesungen
beeintrachtigen, indem sie sich an der Sonde wie Sauerstoff verhalten.

3. Vermeiden Sie Substanzen, die das Sondenmaterial beschédigen kénnten, wie zum
Beispiel konzentrierte Saure, Atzmittel (Kaustika) und starke Lésungsmittel. Zum
Sondenmaterial gehdren Edelstahl, Epoxidharz und ABS-Kunststoff.

4. Halten Sie die Goldkathode der Sonde sauber und strukturiert (sie besitzt eine mattierte
Oberflache, wenn sie richtig in Stand gehalten wird). Falls sie (durch Kontakt mit
bestimmten Gasen) anlauft oder (durch langere Benutzung mit einer lockeren oder
runzligen Membrane) mit Silber plattiert wird, muss sie entsprechend den Anweisungen im
Abschnitt ,Wartung und Pflege der Sonde“ gereinigt werden. xxxx

5. Um ein Austrocknen der Membrane und der Elektrolytldsung zu verhindern und die Sonden
in feuchter Umgebungsluft aufzubewahren, sollte die AuBenbereichsonde in der
Kalibrierungsflasche mit dem befeuchteten Schwamm und die Laborsonde in einer BOD-
Flasche mit etwa 2,5 cm (1 Zoll) Wasser aufbewahrt werden.

VORBEREITUNG DER SONDE

Die YSI DO200-Sonde wird mit einer trockenen Schutzmembrane ausgeliefert. Installieren Sie
eine neue Membrankappe folgendermaf3en auf der Sonde:

1. Schrauben Sie die Membrankappe der Sonde ab und entsorgen Sie sie.

2. Fullen Sie eine neue Kappe mit Sauerstoff-Sondenlésung. Bereiten Sie die Lésung anhand
der Hinweise auf der Lésungsflasche zu.

3. Schrauben Sie die gefiillte Membrankappe auf den Sensor.

4. Erlauben Sie genigend Aufwarmzeit vor dem ersten Einsatz (10 bis 15 Minuten). Wahrend
dieser Zeit erscheint méglicherweise die Mitteilung ,,ovEr" auf dem Anzeigefeld. Dies ist
normal. Nach dem Ende des Aufwdrmens verschwindet die Mitteilung wieder.

EINSETZEN DER BATTERIE

Eine anféngliche Anzeige von ,LOW BAT" auf dem LCD bedeutet,
dass das Gerat noch ca. 1 Stunde innerhalb der Spezifizierungen
mit der Batterie betrieben werden kann. Wechseln Sie die Batterie
aus, wenn ,LOW BAT" auf dem LCD-Anzeigefeld erscheint.

Zum Austausch der Batterie entfernen Sie die beiden Schrauben
der Batterieabdeckung, die Batterieabdeckung und den O-Ring.
Wechseln Sie die 9 Volt-Batterie aus. Setzen Sie die
Batterieabdeckung und den O-Ring wieder ein (achten Sie Abbildung 1.

auf die korrekte Ausrichtung des O-Rings, um eine schlechte Einsetzen der Batterie
Abdichtung zu vermeiden) und ziehen Sie die beiden

Schrauben der Batterieabdeckung fest, damit das

Gerat spritzwassergeschutzt bleibt.

DAS TASTENFELD

1. (!): Schaltet das Gerét ein oder aus.

2. MODE: Schaltet im Normalbetrieb die Anzeige zwischen geléstem Sauerstoff in Prozent
Luftsattigung und geldstem Sauerstoff in Teilen pro Million (ppm [mg/L]) hin und her. Im

Kalibrierungsmodus wird damit die aktuelle Kalibrierung verlassen und der néachste
Kalibrierungsparameter angezeigt.




3. CAL: Andert im Normalbetrieb die Betriebsart von Normal auf Kalibrierung. Siehe
Kalibrierungseinstellung.

4. =d: Driicken Sie in der Kalibrierungseinstellung auf diese Taste, um den aktuellen
Parameter zu speichern.

5. AundV Tasten: Damit wird der
Anzeigewert nach Wunsch erhéht oder
verringert.

DAS LCD-ANZEIGEFELD
1. BAT: Anzeige fur niedrigen

Eig
Batteriestand.

2. CAL: Anzeige fur den o)
Kalibrierungsmodus. %ppm_| @

3. SAL ppt: Wird wahrend der °
Kalibrierung angezeigt, wenn der ©
Benutzer aufgefordert wird, den ®&— o g 5 @__
ungefahren Salzgehalt der Probe in °
Teilen pro Tausend einzugeben (ppt).

4. mBar: Wird wéhrend der Kalibrierung angezeigt,
aufzufordern, den Luftdruck einzugeben.

5. Hauptanzeige fur Werte des gelésten
Sauerstoffs.

6. % / ppm: Anzeigen fir die MafBeinheit.
7. 2C: Temperaturanzeige.

b

b

Abbildung 2. LCD-Anzeigefeld

BEDIENUNGSVERFAHREN

Dricken Sie auf (I), um das Gerét ein- oder auszuschalten. Das Instrument wird einen
Eigendiagnosetest vornehmen, wahrend dem mdglicherweise die Mitteilung ,,ovEr* auf dem
Anzeigefeld erscheint. Dies ist normal. Nach dem Ende des Aufwdrmens verschwindet die
Mitteilung wieder. Wenn der Eigendiagnosetest abgeschlossen ist, erscheint die Temperatur in
der unteren rechten Ecke des Anzeigefelds und das Gerat ist betriebsbereit. Tauchen Sie die
Sonde etwa zur Hélfte in die Probelésung ein. Achten Sie darauf, dass die Sonde nach
Maglichkeit keine festen Objekte in der Lésung beriihrt. Vermeiden Sie Luftblasen in der Nahe
der Sonde. Wenn das Gerét nicht benutzt wird, schalten Sie es ab, um die Batterie zu schonen.

HINWEIS: Wéhrend einer Sauerstoffmessung muss die Sonde ungeféhr 15 cm (1/2 Fu3) pro
Sekunde bewegt werden, um fiir den Eigensauerstoffverbrauch durch den Sensor zu
kompensieren. Bei Verwendung der Laborsonde 200-BOD jedoch einfach die selbstriihrende
Funktion der Sonde benutzen.

MESSUNGS-BETRIEBSARTEN

Mit diesem Gerat kénnen drei unterschiedliche Messungen durchgeflhrt werden:

1. Temperatur - Die aktuelle Temperatur der L&sung wird kontinuierlich angezeigt.

2. Geloster Sauerstoff in Prozent (%) - Messwert der Sauerstoffsattigung in Prozent.

3. Geloster Sauerstoff in Teilen pro Million (ppm) - Messwert des Sauerstoffs in ppm (mg/L).

Achten Sie genau auf die im LCD-Anzeigefeld ganz auBBen angezeigten MaBeinheiten, um die
gewinschte Betriebsart zu bestimmen.




KALIBRIERUNGSEINSTELLUNG

Voraussetzungen

1.

2.

Der ungeféhre Luftdruck (in Millibar [mBar]) der Region, fur die geldster Sauerstoff
gemessen werden soll.
Der ungeféhre Salzgehalt des Wassers, das analysiert werden soll. StiBwasser hat einen

ungefahren Salzgehalt von Null. Meerwasser hat einen ungefahren Salzgehalt von
35 Teilen pro Tausend (ppt).

Fur héchste Genauigkeit sollten Kalibrierungen bei einer Temperatur vorgenommen
werden, die der Temperatur der Probe mdglichst nahe kommt.

Verfahren

1.

Bei der AuBenbereichsonde 5 bis 6 Tropfen sauberes Wasser (Leitungs-, destilliertes oder
entionisiertes Wasser) auf den Schwamm in der Kalibrierungsflasche geben. Drehen Sie die
Flasche um und lassen Sie lberschiissiges Wasser aus der Flasche laufen. Der nasse
Schwamm sorgt fur eine zu 100 % mit Wasserdampf geséttigte Luftumgebung fur die
Sonde. Dies ist ideal fur die Kalibrierung, den Transport und die Aufbewahrung der Sonde
des Modells DO200. Zur Kalibrierung bleibt die Sonde in einer mit Wasserdampf gesattigten
Luftatmosphére und wird nicht eingetaucht.

Bei der Laborsonde einfach die gleiche Flasche, in der die Sonde mit ungefahr 2,5 cm

(1 Zoll) Wasser am Boden der Flasche aufbewahrt wird, verwenden. Dies schafft fir die
Sonde eine zu 100 % mit Wasser gesattigte Umgebungsiluft, was fir die Kalibrierung und
die Aufbewahrung der Sonde des Modells 200-BOD ideal ist. Flr das Kalibrieren verbleibt
die Sonde in der mit Wasser gesattigten Luftatmosphére und wird nicht ganz eingetaucht.

Schieben Sie die AuBenbereichsonde in die Kalibrierungsflasche. Achten Sie darauf, dass
die Membrane den Schwamm nicht berihrt.

Schalten Sie die DO200 durch Driicken auf die Taste (IJ ein. Warten Sie 10 bis 15 Minuten,
bis sich die Anzeigewerte fiir den geldsten Sauerstoff und die Temperatur stabilisiert
haben..

Driicken Sie auf CAL.

Das LCD-Anzeigefeld fordert zur Eingabe des 6rtlichen Luftdrucks in mBar auf. Benutzen
Sie die Tasten A und V, um den angezeigten Luftdruckwert zu erhéhen bzw. zu verringern.
Um Luftdruckeinheiten in mBar umzuwandeln, sehen Sie bitte im Abschnitt
L<Jdmrechnungen“ nach.

Wenn der richtige Luftdruckwert angezeigt wird, driicken Sie einmal auf ==, um den
Kalibrierungswert in der unteren rechten Ecke des Anzeigefelds zu sehen. Sobald sich der
Wert in der Hauptanzeige stabilisiert hat, driicken Sie erneut auf ==, um das
Kompensationsverfahren fur den Salzgehalt aufzurufen.

Das Anzeigefeld fordert zur Eingabe des ungefahren Salzgehalts des zu analysierenden
Wassers auf. Benutzen Sie die Tasten A und V, um den Kompensationswert fiir den
Salzgehalt auf den Wert Ihrer Probe zu erhdhen bzw. zu verringern (zwischen 0 und 40
Teilen pro Tausend [ppt]). Wenn der korrekte Salzgehalt angezeigt wird, driicken Sie auf
—-—

Das Gerat behalt die Kalibrierung bei, selbst wenn es abgeschaltet ist. Es wird jedoch
empfohlen, die Kalibrierung bei jeder Benutzung zu Uberpriifen und bei Bedarf eine erneute
Kalibrierung vorzunehmen, um Abweichungen zu verhindern. Die Qualitat der Messwerte
fur geldsten Sauerstoff hangt von der Kalibrierung ab.



WARTUNG UND PFLEGE DER SONDE

Benutzen Sie den YSI-Sondenaufbereitungssatz (Artikelnummer 5238), um die
AuBenbereichsonden zu sédubern. Verwenden Sie fir die Laborsonde die im Membranen-Set
5908 enthaltene Schleifscheibe und folgen Sie, was das Schmirgeln betrifft, der im Handbuch
der Sonde 200-BOD aufgezeigten Reinigungsanleitung. Zusatzlich zum
Sondenaufbereitungssatz und der Schleifscheibe in Inrem Membranen-Set 5908 kénnen Sie
eine chemische Reinigung versuchen. Mit einem Ammoniakhydroxid-Tauchbad werden die
Elektroden chemisch gereinigt.

1. Entfernen Sie die Membrankappe und spiilen Sie die Sonde mit sauberem Wasser ab
(Leitungs-, destilliertes oder entionisiertes Wasser).

2. Schalten Sie das Gerat aus oder trennen Sie die Sonde ab.

3. Nehmen Sie entweder:

* 14-prozentige Ammoniumhydroxidldsung (Laborstarke) und weichen Sie die Sonde 2 bis 3
Minuten in der Flussigkeit ein; oder

* 3-prozentige Ammoniaklésung (Haushaltsreinigungsstarke) und weichen Sie die Sonde
Uber Nacht (8 bis 12 Stunden) in der Flussigkeit ein.

Spllen Sie die Ammoniakhydroxid- bzw. die Ammoniaklésung von der Sonde ab.

Nehmen Sie Sandpapier (Kérnungsnummer 400 nass/trocken; ist im Set 5238 und im
Membranen-Set 5908 enthalten), um Uberschilssige Ablagerungen von der Sonde blank zu
putzen (nass abzuschmirgeln).

6. Installieren Sie eine neue Membrankappe.
Verwenden Sie niemals Chemikalien oder Scheuermittel, die nicht von YSI empfohlen sind.

AUFFINDEN UND BESEITIGEN VON STORUNGEN

Auf der Hauptanzeige erscheint: Mé&gliche Lésungen:
« Uberpriifen Sie die Membran und Elektrolytlésung.
LOVEr" (Uber) oder ,undr“ (unter) * Reinigen Sie die Anode und Kathode.

* Schicken Sie das Produkt zwecks Service zurlick.

Auf der Sekundéaranzeige

erscheint: Mégliche Lésungen:

¢ Erwdrmen Sie die Probe auf iber -6,0 °C.

»undr” (unter) » Schicken Sie das Produkt zwecks Service zurlick.

¢ Kuhlen Sie die Probe auf unter 46,0 °C ab.

»OVEr (Uiber) * Schicken Sie das Produkt zwecks Service zurlick.




TECHNISCHE DATEN

Anzeige Bereich Genauigkeit Auflésung
Geloster O, 0 bis 20,00 ppm (mg/L) +2 % des Messwerts oder +2 % 0,01 mg/L
(ppm oder mg/L) Luftséttigung, je nachdem, welcher
Wert hoher ist.
Geldster O, in 0 bis 200,0 % +2 % des Messwerts oder +0,2 ppm, 0,1 %
% Luftsattigung je nachdem, welcher Wert héher ist.
Temperatur °C -6,0 bis 46,0 °C +0,3 °C 1 Ziffer 0,1°C
CF) (21 bis 115 °F)

Druckkompensation

600 bis 1100 mBar (450 bis 825 mmHg)

Salzgehaltkompensation

Von 0,0 bis 40,0 Teile pro Tausend (ppt)

ATC-Sonde

Thermistor, 10 KQ, bei 25 °C

Sicherung der
Kalibrierungsdaten

Ja

Audio-Feedback

Ja, auf allen Tasten

Stromquelle

Eine 9 Volt-Batterie

Betriebstemperatur

0 bis 50 °C (32 bis 122 °F)

Instrumentgehduse Spritzwassergeschitzt gemaf Schutzklasse IP 65

Gewicht (mit Batterie) 350 Gramm (0,75 Ibs.)

Abmessungen (B x T x H) 186 mm x 70 mm x 37 mm (7,3 Zoll x 2,8 Zoll x 1,5 Zoll)
UMRECHNUNGEN

Zum Umrechnen von:

Multiplizieren Sie mit:

Zoll (Inch) Hg in mBar 33,864
Zoll (Inch) Hg in mmHg 25,4
mmHg in mBar 1,333

LISTE EMPFOHLENER ERSATZTEILE

Artikelnummer BESCHREIBUNG
200-4 4 Meter (ca. 13 FuB) lange Baugruppe bestehend aus Sonde und Kabel
200-10 10 Meter (ca. 33 FuB) lange Baugruppe bestehend aus Sonde und Kabel
200-BOD Baugruppe aus selbstriihrender BOD Laborsonde und Kabel, mit Netzteil

280 DO-Tragekoffer, Hartschale

5908 Membransatz, 31,75 pm (1,25 mil) PE (605306), sechs Kappenmembranen

und KCI-Lésung

480 Instrument-Tragetasche, weich

Artikel-Nr. 605368 ¢ Zeichnung-Nr. A605368
Revision C ¢ September 2004
Die aktuellste Version dieses Handbuchs finden Sie unter www.ysi.com/environmental




GARANZIA

Il misuratore YSI DO200 & coperto da garanzia per un anno dai difetti di manodopera e di
materiali a partire dalla data di acquisto dell’'utente finale. Le sonde e i cavi di YSI DO200 sono
coperti da garanzia per un anno dai difetti di manodopera e di materiali a partire dalla data di
acquisto dell’utente finale. Durante il periodo di validita della garanzia, YSI si assume la
responsabilita di riparare o sostituire, a sua discrezione, gratuitamente, qualsiasi prodotto che
YSI ritenga coperto da garanzia.

Per esercitare il diritto alla garanzia, scrivere o contattare il rappresentante di zona YSI, oppure
il Servizio Assistenza Clienti a Yellow Springs, in Ohio. Inviare il prodotto e la prova d’acquisto,
con trasporto a proprio carico, al Centro Assistenza autorizzato scelto da YSI. Una volta
effettuata la riparazione o la sostituzione il prodotto verra rinviato, sempre con trasporto a
proprie spese. | prodotti riparati o sostituti sono coperti da garanzia per il rimanente periodo di
validita della garanzia originale, o per almeno 90 giorni dalla data di riparazione o sostituzione.

Limitazione della garanzia

Questa garanzia non si applica ai prodotti YSI il cui danno o cattivo funzionamento &€ dovuto a:
(i) installazione, messa in funzione o utilizzo del prodotto non conformi alle istruzioni scritte di
YSI; (ii) abuso o uso improprio del prodotto; (iii) mancato rispetto delle istruzioni scritte di YSI o
delle procedure standard dell'industria; (iv) eventuali riparazioni improprie del prodotto;
(v) utilizzo da parte dell'utente di parti o componenti impropri o difettosi in fase di manutenzione
o riparazione del prodotto; o (vi) eventuali modifiche del prodotto in modalita non
espressamente autorizzate da YSI.

QUESTA GARANZIA SOSTITUISCE TUTTE LE ALTRE, ESPLICITE O IMPLICITE,
COMPRESE QUELLE DI COMMERCIABILITA O IDONEITA AD UNO SCOPO PARTICOLARE.
LA RESPONSIBILITA DI YSI SECONDO QUESTA GARANZIA SI LIMITA ESCLUSIVAMENTE
ALLA RIPARAZIONE O ALLA SOSTITUZIONE DEL PRODOTTO CHE COSTITUIRA L’'UNICA
ED ESCLUSIVA FORMA DI RIMBORSO PER EVENTUALI DIFETTI COPERTI DA QUESTA
GARANZIA. IN NESSUN CASO YSI SARA RESPONSABILE DI EVENTUALI DANNI
SPECIALI, INDIRETTI, INCIDENTALI O CONSEQUENZIALI DERIVANTI DA EVENTUALI
DIFETTI DEL PRODOTTO COPERTO DA QUESTA GARANZIA.

REFERENTE

YSI Environmental, Inc. ® 1725 Brannum Lane ¢ Yellow Springs, Ohio, 45387 USA
800-897-4151 » 937-767-7241 » Fax: 937-767-1058
E-mail: environmental@ysi.com e sito Web: www.ysi.com/environmental
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INTRODUZIONE GENERALE

YSI DO200 € uno dei tre misuratori della linea di prodotti EcoSense® di YSI. DO200 & uno
strumento preciso che misura I'ossigeno disciolto in % e in ppm (mg/l) e la temperatura. Un
microprocessore incorporato memorizza, calcola e compensa tutti i parametri relativi alle
determinazioni dell’'DO (Ossigeno Disciolto) comprese le caratteristiche della temperatura
dell’elettrodo DO.

Questa unita ha un alloggiamento IP65 a tenuta stagna. | tasti a sfioramento meccanico sono
estremamente affidabili grazie alla conferma di azionamento tattile e acustica. Questo strumento
utilizza una batteria da 9V. Quando viene ripristinata I'alimentazione non é richiesta alcuna
ricalibrazione.

La parte anteriore dello strumento presenta un ampio display LCD che visualizza
simultaneamente %, ppm del’DO e la temperatura insieme ai prompt per I'utente e agli
indicatori di modalita. L’unita avvisa I'utente attraverso procedure di calibrazione e di
misurazione.

Le sonde da laboratorio e di campo DO200 utilizzano un elettrodo polarografico con comode
membrane installate su un cappuccio a vite. Le sonde di campo 200-4 e 200-10 presentano una
sonda per temperatura incorporata per la compensazione automatica della temperatura e un
corpo in acciaio inossidabile per conferire maggiore pesantezza allo strumento. La sonda da
laboratorio 200-BOD é dotata di alimentatore e include elettrodi auto-agitanti e sostituibili.

Altre caratteristiche includono una batteria a lunga durata e un filtraggio CA 50/60 Hz elevato.
Questo strumento € universale e di facile utilizzo per applicazioni su campo, industriali e di
laboratorio.

ISPEZIONE INIZIALE

Disimballare accuratamente I'unita e gli accessori e valutare la presenza di eventuali danni da
trasporto. Controllare se i pezzi ricevuti corrispondono ai materiali elencati nella distinta di
spedizione. Informare immediatamente YSI di eventuali parti danneggiate o mancanti.
Conservare tutti i materiali di imballaggio fino al corretto funzionamento.

PRECAUZIONI

L’alloggiamento

Sebbene il misuratore DO200 sia montato in un alloggiamento IP65 a tenuta stagna, NON
utilizzarlo sott’acqua; il connettore non € resistente allacqua. L’alloggiamento a tenuta stagna
impedisce danni permanenti all'unita nel caso vengano accidentalmente a contatto con soluzioni
non corrosive. In caso di immersione, seguire immediatamente queste fasi:

1. Asciugare il connettore se necessario e riposizionare la sonda per I'DO. Risciacquare
accuratamente I'unita con acqua distillata. Dopo il risciacquo e 'asciugatura, ispezionare e
pulire i connettori per rimuovere tutte le eventuali sostanze contaminanti che potrebbero
danneggiare i collegamenti della sonda.

2. Attendere che l'unita e la sonda siano completamente asciutte prima di riprendere il
funzionamento.

3. Se l'unita non funziona correttamente dopo le fasi 1 e 2, rivolgersi a YSI per eventuali
riparazioni o per la sostituzione (vedere Garanzia).

Le sonde (di campo e da laboratorio)

1. Le membrane hanno una durata utile maggiore se istallate correttamente e regolarmente
manutenute. Eventuali letture errate possono essere provocate da membrane danneggiate
o sporche o dalla presenza di grosse bolle nel serbatoio dell’elettrolita. Se dovessero
verificarsi letture irregolari o danni alla membrana, sostituire il cappuccio della membrana e
la soluzione della Sonda dell'Ossigeno (nota anche come “Elettrolita della Sonda 027,
cloruro di potassio o soluzione KCI). L’intervallo medio di sostituzione va da 4 a 8 settimane,
anche se la durata utile potrebbe essere maggiore con una accurata manutenzione.
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Ambienti difficili, come ad es. le acque reflue, potrebbero richiedere la sostituzione della
membrana ogni 2 - 4 settimane. Potrebbero verificarsi letture irregolari se il cappuccio della
membrana fosse inquinato da organismi che consumano ossigeno o che utilizzano
I'ossigeno per le proprie funzioni, come i batteri e le alghe.

2. llcloro, il biossido di zolfo, I'ossido nitrico e I'ossido nitroso possono influenzare i risultati
della sonda poiché si comportano come I'ossigeno.

3. Evitare sostanze che potrebbero danneggiare i materiali della sonda come I'acido
concentrato, i prodotti caustici e i solventi forti. | materiali della sonda includono acciaio
inossidabile, resina epossidica e plastica ABS.

4. Mantenere il catodo d’oro della sonda pulito e a rugosita costante (quando correttamente
manutenuto presenta una finitura opaca). Se annerito (dal contatto con alcuni gas), o
platinato con argento (da uso prolungato con una membrana allentata o danneggiata),
pulirlo, seguendo le istruzioni in “Manutenzione della sonde”.

5. Per impedire alla membrana e all’elettrolita di essiccarsi, conservare la sonda di campo nel
flacone di calibrazione con la spugnetta inumidita e la sonda da laboratorio in un flacone
BOD con 2,5 cm (1 pollice) di acqua per tenerle in un ambiente di aria saturo.

PREPARAZIONE DELLA SONDA

La sonda YSI DO200 & dotata di una membrana asciutta e protettiva. Per installare un nuovo
cappuccio della membrana sulla sonda:

1. Svitare il cappuccio della membrana della sonda e smaltirlo.

2. Riempire un nuovo cappuccio con la Soluzione per Sonda Ossigeno. Prepararla in base alle
istruzioni presenti sul flacone della soluzione.

Infilare il cappuccio della membrana riempito sul sensore.

4. Consentire un sufficiente riscaldamento prima dell’uso iniziale (10 - 15 min). Durante questo

periodo potrebbe apparire sul display un messaggio di “ovEr”. E una condizione normale.
Una volta completato il riscaldamento il messaggio scomparira.

INSTALLAZIONE DELLA BATTERIA

Un messaggio iniziale di “LOW BAT” sul display indica un tempo residuo
di funzionamento a batteria pari a circa un’ora, entro le specifiche.
Sostituire la batteria quando sul display appare

“LOW BAT".

Per la sostituzione, rimuovere i due coprivite della batteria, il dispositivo
di copertura della batteria e I'o-ring. Sostituire la batteria

da 9V. Sostituire il dispositivo di copertura della batteria e I'o-ring
(accertarsi di ottenere I'allineamento corretto dell’o-ring per impedire
una cattiva chiusura) e stringere i due coprivite della batteria per
conservare |'ermeticita.

IL TASTIERINO

Figura 1.
Installazione della batteria

1. (I): accende e spegne l'unita.

2. MODE (MODALITA): durante il funzionamento normale, alterna la visualizzazione da
Ossigeno Disciolto in % di saturazione dell’aria a Ossigeno Disciolto in ppm (mg/l). in
modalita Calibrazione, termina la calibrazione corrente e visualizza il successivo parametro
di calibrazione.

3. CAL: durante il funzionamento normale, modifica la modalita da Normale a Calibrazione.
Vedere Impostazione di Calibrazione.

4. =l: in Impostazione di Calibrazione, premere questo tasto per salvare il parametro corrente
in memoria.

5. Tasti A e V: aumentano o diminuiscono il valore presente sul display come desiderato.
3



IL DISPLAY LCD

1. BAT: indicatore di batteria scarica. ®

2. CAL: indicatore della modalita di O g —®
Calibrazione.

3. SAL ppt: viene visualizzato durante la U ﬂ G:U
calibrazione quando all’'utente viene U ——®
richiesta la salinita approssimativa del OM M %ppm-_{—@©
campione in parti per migliaia (ppt).

4. mBar: viene visualizzato durante la E S 6 g c D
calibrazione per richiedere all’'utente la ® e °

ressione barometrica.
P Figura 2. Display LCD
5. Il display principale per i valori di

ossigeno disciolto.
6. %/ppm: indicatori dell’'unita.
7. °C: display della temperatura.

PROCEDURE DI FUNZIONAMENTO

Premere (I) per accendere o spegnere l'unita. Lo strumento effettuera un test di .
autodiagnostica, durante il quale potrebbe apparire sul display un messaggio di “ovEr”. E una
condizione normale. Una volta completato il riscaldamento il messaggio scomparira. Dopo il
completamento del test di autodiagnostica, la temperatura viene visualizzata in basso a destra
sul display e I'unita € pronta per il funzionamento. Immergere la sonda a meta nella soluzione
campione. Se possibile, non far entrare in contatto la sonda con eventuali oggetti solidi presenti
nella soluzione. Non far formare bolle d’aria intorno alla sonda. Quando I'unita non & in uso,
spegnerla per prolungare la durata utile della batteria.

NOTA: durante una misurazione di ossigeno, si deve spostare la sonda di circa 15 cm
(1/2 piede) per secondo per ovviare al consumo intrinseco di ossigeno da parte del sensore.
Quando si usa la sonda da laboratorio 200-BOD utilizzare la funzione autoagitante.

MODALITA DI MISURAZIONE

Questa unita garantisce tre distinte misurazioni:

1. Temperatura — Viene visualizzata continuamente la temperatura della soluzione corrente.

2. % di Ossigeno Disciolto — Misurazione dell’'ossigeno in percentuale di saturazione.

3. ppm di Ossigeno Disciolto — Misurazione dell’'ossigeno in ppm (mg/l).

Osservare attentamente le unita visualizzate in piccolo sul display per determinare la modalita

desiderata.

IMPOSTAZIONE DI CALIBRAZIONE

Requisiti

1. La pressione approssimativa (in millibar [mBar]) della regione in cui misurare 'ossigeno
disciolto.

2. La salinita approssimativa dell’acqua da analizzare. L’acqua dolce ha salinita
approssimativa pari a zero. L'acqua del mare ha una salinita approssimativa di 35 parti
per migliaia (ppt).

3. Per una maggiore precisione, completare tutte le calibrazioni a una temperatura il piu
possibile vicino a quella del campione.



Procedura

1.

Per la sonda di campo, far cadere 5 - 6 gocce di acqua pulita (di rubinetto, distillata o
deionizzata) sulla spugnetta all'interno del flacone di calibrazione. Capovolgere il flacone e
lasciare che eventuali eccessi d’acqua fuoriescano. La spugnetta inumidita crea un
ambiente saturo d’acqua al 100 % per la sonda, ideale per la calibrazione, il trasporto e
'immagazzinaggio della sonda Modello DO200. Per la calibrazione, la sonda rimane
nell’atmosfera satura d’acqua e non viene immersa.

Per la sonda da laboratorio, utilizzare lo stesso flacone in cui la sonda € stata conservata
con circa 25 mm (un pollice) di acqua sul fondo. In questo modo si viene a creare per la
sonda un ambiente saturo d’acqua al 100 %, ideale per la calibrazione e la conservazione
della sonda 200-BOD. Per la calibrazione, la sonda rimane nell’atmosfera satura d’acqua e
non viene immersa.

Per la sonda di campo, far scivolare la sonda nel flacone di calibrazione. Accertarsi che la
membrana non tocchi la spugnetta.

Accendere I'unita DO200 premendo (I) Attendere dai 10 ai 15 minuti per ottenere la
stabilizzazione delle letture dell’ossigeno disciolto e della temperatura.

Premere CAL.

Il display LCD richiede la pressione locale in mBar. Utilizzare i tasti A e V per far aumentare
o diminuire rispettivamente il valore della pressione. Vedere la sezione intitolata
“Conversioni” per la conversione delle unita di pressione barometrica in mBar.

Quando viene visualizzata la pressione corretta, premere ==l per visualizzare il valore della
calibrazione in basso a destra sul display. Quando il valore nel display principale si
stabilizza, premere di nuovo =l per passare alla procedura di compensazione della salinita.

Il display richiede la salinita approssimativa del’acqua da analizzare. Utilizzare i tastiAe V
per far aumentare o diminuire il valore della compensazione della salinita del campione (tra
0 a 40 parti per migliaia [ppt]). Quando viene visualizzata la salinita corretta, premere =s=l.

L’unita conserva la calibrazione anche se viene spenta. Tuttavia, si raccomanda di
controllare la calibrazione prima di ogni singolo utilizzo e di ricalibrare quando necessario