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FLOW-MONITORING AND SAMPLING STANDARD OPERATING PROCEDURE 

 

FIELD FLOW MONITORING AND SAMPLING TECHNIQUES 

The following text describes clean sampling techniques that should be used when low-level analytical 

detection limits are to be employed for sampling. 

 

The following topics are discussed below: 

 

• Clean Sample and Equipment Handling 
• Composite Bottle changing 
• Bottle and Equipment Cleaning 

 

CLEAN SAMPLE AND EQUIPMENT HANDLING 

During all sampling operations, extreme care must be taken to minimize exposure of the sample and 

sample collection equipment to human, atmospheric, and other sources of contamination. This section 

provides clean sample and equipment handling procedures to be used when samples are collected for-

level analysis.  

 

Clean sampling techniques typically require a two person sampling team. Upon arrival at the sampling 

site, one member of the sampling team is designated as “dirty hands”; the second member is designated as 

“clean hands”. All operations involving contact with the sample bottle, sample bottle lid, sample suction 

tubing, and the transfer of the sample from the sample collection device (if the sample is not directly 

collected in the bottle) to the sample bottle are handled by “clean hands” wearing clean powder-free 

nitrile gloves. “Dirty hands” (also wearing clean powder-free nitrile gloves) is responsible for preparation 

of the sampler (except the sample container itself), operation of any machinery, and for all other activities 

that do not involve handling items that have direct contact with the sample. “Clean hands” will change 

into clean gloves as frequently as required to ensure that the gloved hands contacting the sample 

container, container lid, and laboratory cleaned sampling equipment have not contacted any source of 

potential contamination. 
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Although the duties of “clean hands” and “dirty hands” would appear to be a logical separation of 

responsibilities, in fact, the completion of the entire protocol may require a good deal of coordination and 

practice. For example, “dirty hands” must open the box or ice chest containing the sample bottle and 

unzip the outer bag; “clean hands” must reach into the outer bag, open the inner bag, remove the bottle, 

collect the sample, replace the bottle lid, put the bottle back into the inner bag, and zip the inner bag. 

“Dirty hands” must close the outer bag and place the double-bagged sample in an ice-filled ice chest. 

 

COMPOSITE BOTTLE CHANGING 

If an automated monitoring station is used for the collection of composite stormwater samples and a 

composite bottle change is required, composite bottle changing is conducted using the following steps: 

 

1. The automated sampling equipment is placed in pause mode prior to the initiation of a composite 
bottle change. This action is accomplished in the field or by remote monitoring personnel if the 
monitoring station is equipped with telemetry. 

2. Composite bottle changing requires two field crew members- “clean hands” and “dirty hands”. 
Both team members wear clean, powder-free nitrile gloves. “Clean hands” only touches suction 
tubing and Teflon composite bottle lids. Keep extra gloves within easy reach. 

3. Prior to putting on clean gloves, the clean empty sample bottle is placed near the automated 
sampling unit, and the sampler is opened. 

4. Wearing clean powder-free nitrile gloves, “dirty hands” removes the lid clamps from both the full 
sample bottle and the clean sample bottle. 

5. “Clean hands” removes the end of the pump tubing from the composite bottle and “dirty hands” 
places a clean ziplock bag over the end of the tubing securing it with a rubber band. The inside of 
the bag should never be touched by sampling personnel. 

6. “Clean hands” switches the bottle lids, putting the solid lid on the full bottle and the perforated id 
on the clean empty bottle. 

7. “Dirty hands” installs the lid clamps on both bottles, removes the full bottle from the sampler, 
replacing it with the clean empty bottle. 

8. “Clean hands” holds the tubing while “dirty hands” removes the ziplock bag from the end of the 
pump tubing, being careful not to touch the tubing. 

9. “Clean hands” inserts the tubing through the lid of the clean bottle. 

10. The sampler is closed and sampling equipment is placed in sample mode. Remote operation 
personnel are notified as soon as the bottle change is complete. 

11. The sampling tam fills out the appropriate information on the label of the full sample bottle. 

12. The full bottle is surrounded with fresh ice or frozen refreezable ice packets, and secured inside 
the vehicle for transport. 
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BOTTLE AND EQUIPMENT CLEANING 

When use of the preceding clean techniques is called for, additional effort should also be made in the area 

of bottle and equipment cleaning. Consult also EPA Method 1669, Sampling Ambient Water for Trace 

Metals at EPA Water Quality Criteria Levels, and relevant individual 1600 series methods for further 

information. 

 

Automated Sampling Equipment 

Key components required for successful automated sample collection include an automatic sampler, 

tubing with strainer, and sample bottle(s). 

 

Automatic Sampler 

Automatic samplers are comprised of a peristaltic pump, pump control electronics, a sample distribution 

system, a power supply, and a housing that contains the composite bottle(s). A peristaltic pump creates 

suction by compressing a flexible tube with a rotating roller, drawing a sample that is then pushed out of 

the pump. The pump operates best when placed close to the source; this reduces the suction head or lift 

(experience has shown that the reliability of peristaltic pumps drawing a consistent sample volume is 

greatly reduced as the static suction head increases). According to manufacturer's specifications, vertical 

lift must be no greater than 26 feet. When sampling with an automated sampler, static head height refers 

to the vertical distance from the surface of the flow stream to the automatic sampler pump inlet. 

Automatic samplers may be configured for single or multiple bottle composite collection. Samplers 

configured to fill multiple sample bottles have a sample distribution mechanism. Tubing from the 

discharge port of the intake pump is connected to a rotating distributor arm that dispenses the samples 

into several sample bottles. If flow-weighted sampling is planned, the automatic sampler must be capable 

of accepting a signal from a flow meter that is used to trigger collection of a sample aliquot. Cables can 

be purchased that connect each type of flow meter to an automated sampler. Automatic samplers are 

equipped with internal memory circuits, and typically a small LCD data screen. The memory holds the 

user-programmed values for the sample aliquot volume, sample bottle configuration, and number of 

samples per bottle. The memory also retains information describing the status of the sampling program 

and the time at which each triggering signal was received from the flow meter. Messages can be displayed 

on the data screen for the user regarding any sample collection failures. 

 

Samplers are powered by 12 volt DC batteries, AC power, or solar-powered batteries. Two types of 12V 

DC batteries are available: nickel-cadmium and lead-acid. Most automated sampler manufacturers offer 
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AC power packs for use where line power is available. Use of AC power decreases routine maintenance 

requirements, as battery changes are not necessary. The preferred configuration includes AC power with 

an in-line battery backup. However, back-up batteries typically will not provide adequate power for 

refrigerated units. 

 

Sampler Intake Strainer, Intake Tubing, and Flexible Pump Tubing 

The intake strainer is attached to the intake tubing and mounted to the bottom of a pipe or channel. Intake 

strainers prevent rocks and debris from clogging or damaging the intake tubing or pump. Sizes vary, but 

smaller intake strainers are generally better for use under low flow conditions. Sample intake strainers are 

typically made of stainless steel, or a combination of stainless steel and Teflon. For trace metals analyses, 

all intake strainer parts must be Teflon, or coated with Teflon or Teflon-like material. Specific intake and 

pump tubing requirements are listed below: 

 

• Intake tubing: Teflon   
− Maximum vertical lift = 26 feet  
− Maximum length = 99 feet 

• Pump tubing: Silicon or other medical grade flexible tubing 
 

Limit to length needed to feed through peristaltic pump, connect to Teflon intake tubing and sample bottle 

Teflon tubing is used for the sample intake tubing because of its inert properties. This tubing is connected 

from the intake strainer to the pump tubing, and may range from 3 to 99 feet in length. EPA protocols 

permit the use of the minimum amount of flexible pump tubing needed to carry the sample water through 

a peristaltic pump. Silicone tubing is normally used for this purpose. 

 

SAMPLE BOTTLE(S) 

Automatic samplers may be configured to have a variety of sample bottles, from one to a dozen or more 

sample bottles. If a sampler holds a single bottle, all of the sample aliquots are pumped into this bottle, 

resulting in one large composite sample. Use of a single composite bottle has the advantage of providing 

for the estimation of the event mean concentrations (EMCs) directly from analysis of the constituents in 

the one bottle. However, it does not allow for isolation of specific samples or groups of samples from 

specific periods of the runoff hydrograph, and provides less visual indication of sampler malfunction (if 

this should occur). A multiple bottle configuration, however, provides these latter capabilities. 
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It is important to keep extra bottles (for either the single or multiple bottle configurations) available in 

case bottles are contaminated or damaged, or in the event that bottles need to be changed to accommodate 

a larger-than-expected storm. If a storm delivers more precipitation than expected, sample bottles will fill 

prior to the end of the storm, prompting sample bottle replacement. 

 

AUTOMATED SAMPLER INSTALLATION 

The automated sample collection equipment should be installed and maintained according to 

manufacturer specifications. See Section 5 regarding selection of automated equipment. Installation The 

automated sampler should be installed inside the protective enclosure in such a way that all controls, 

display windows and cable connections are easily accessed. All wiring should be secured, in a well 

organized fashion to the inside of the enclosure to prevent accidental disconnection or damage. The 

sampler must be oriented in a way that will allow the sample intake tubing to enter the sampler without 

sharp bends or kinking, and to allow easy access for tubing replacement. At the sampler peristaltic pump, 

where the sample intake tubing is connected to the pump tubing, no metallic fittings or clamps should be 

used. Using “clean techniques”, the Teflon intake tubing should be inserted (at least a half inch) into the 

flexible pump tubing and fastened using a non-metallic clamp or cable tie. At no time during this 

procedure should the ends of the tubing be allowed to touch any object that is not known to be clean. The 

flexible pump tubing should then be fed through the peristaltic pump and into the area of the sampler 

where the sample bottle(s) are housed. Adequate space must be available in the equipment enclosure to 

easily remove and replace sample bottles from the automatic sampler. Proper placement of the sampler 

intake assures the collection of representative samples. The intake strainer should be placed in the main 

flow. The vertical position of the intake strainer in the flow is important. Placement at the bottom may 

result in excess heavy solids and no floating material, while placement at the top may result in excess 

floating material and no heavy solids. The constituents of interest must be considered when positioning 

the intake strainer. Placement of the intake strainer is usually at the channel invert, but may be mounted 

slightly above the invert on one side of the channel wall if high solids loadings are expected. This will 

reduce the amount of solids that may enter the intake strainer, and help prevent blockages. However, with 

the intake strainer offset above the channel invert, low flows may not adequately submerge the strainer, 

thus preventing sample collection. Maintenance using laboratory provided blank water, the automated 

sampler should be calibrated according to manufacturer specifications to collect the desired sample 

aliquot. At a minimum, the calibration should be checked prior to each stormwater monitoring season. 

 

After each stormwater monitoring event, the sample bottle(s) should be checked to verify that the 

programmed sample volume was delivered to the sample bottle(s). If the programmed sample volume was 
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not delivered accurately to the sample bottle(s), the automatic sampler should be recalibrated prior to the 

next monitoring event.  
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	Safety Precautions
	Please read this entire manual before unpacking, setting up, or operating this instrument.
	Pay particular 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 the protection provided by this equipment is not impaired, do not use or install this equipment in any manner other than that which is specified in this manual.


	Use of Hazard Information
	If multiple hazards exist, this manual will use the signal word (Danger, Caution, Note) corresponding to the greatest hazard.
	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.
	NOTE
	Information that requires special emphasis.


	Precautionary Labels
	Read all labels and tags attached to the instrument. Personal injury or damage to the instrument could occur if not observed.

	Hazardous Locations
	DANGER Although some Sigma products are designed and certified for installation in hazardous locations as defined by the Nationa...

	Confined Space Entry
	Important Note: The following information is provided to guide users of Sigma 900 MAX Portable Samplers on the dangers and risks associated with entry into confined spaces.

	Definition of Confined Space
	Specifications
	Factory Installed Options

	Section 1 Introduction
	Figure 1 Top Cover
	Figure 2 Controller Housing Connectors
	1. 12 V dc
	2. RS232
	3. Auxiliary

	1.1 Front Panel
	Figure 3 Keypad and Display
	1. Soft Keys
	2. Manual Mode Key
	3. Run/Stop Key
	4. Power ON Key
	5. Power OFF Key
	6. Main Menu Key
	7. Status Bar
	8. Menu Bar

	1.1.1 Keypad Description
	Numeric Keypad
	“Soft” Keys
	Power ON/OFF Key
	Function Keys

	1.1.2 Liquid Crystal Display
	Menu Bar
	Status Bar


	1.2 Internal Humidity Indicator
	Figure 4 Humidity Indicator

	1.3 Principle Operation
	1.3.1 Liquid Sensing
	Figure 5 Liquid Sensor
	1. Sensor Body
	2. Sensor Cover
	3. Knobs (turn to remove)
	Accurate, Repeatable Sample Volumes
	Intake Tube Pre-Rinse
	Sample Retry




	INSTALLATION

	Section 2 Controller Installation
	DANGER This instrument should be installed by qualified technical personnel to ensure adherence to all applicable electrical codes.
	2.1 Unpacking the Instrument
	2.2 Selecting the Installation Site
	DANGER This product is not designed for hazardous locations where combustible environments may exist.
	Figure 6 Setting Up the Sampler
	1. Slope tubing down to source (no loops, kinks, or excessive tubing).
	2. Place sampler on a level surface or hang from a suspension harness.
	3. Locate strainer in an area of turbulent and well mixed flow.


	2.3 Installing the Pump Tube in the Sensor Body
	Note: Do not stretch the tubing in the sensor body, as this could affect the ability of the sensor to detect liquid through the pump tubing.
	1. Remove the four screws on the pump cover.
	2. Remove the front cover of the pump housing.
	3. Remove the tubing. Locate the black dots on the tubing. The end of the tube that extends farthest beyond the black dot attaches to the stainless steel tubing connector.

	Note: Use the proper length of tubing in the pump body. An improper length can reduce the life of the tubing and the pump rollers. Refer to Figure 7 proper length.
	4. Install the pump tube in the pump housing so the black dots are visible just outside the pump body.
	5. After inserting the new pump tube as shown, reinstall the front cover and secure it with the four screws until finger tight.
	6. Make sure that the tubing extends through the liquid sensor and out of the controller.

	Figure 7 Pump Tube Loading
	2.3.1 Attaching the Intake Line
	Attaching the Vinyl Tubing
	1. Push one end of the tubing connector into the vinyl tubing attached to the controller until the tubing abuts the shoulder of the tubing connector. Secure with a tubing clamp (Figure 1).
	2. Push the other end of the tubing connector into the vinyl tubing until the tubing abuts the shoulder of the tubing connector and secure with a tubing clamp (Figure 1).
	3. Repeat Step 1 and Step 2 for the fitting that connects the vinyl tubing to an intake strainer or a remote pump.

	Figure 1 3/8” Vinyl Tubing Connector
	1. Vinyl tubing to controller
	2. Vinyl tubing to strainer or pump.
	3. Tubing clamp (2 required)
	4. Stainless steel tubing connector
	Attaching the Teflon®-Lined Tubing
	1. Place the Teflon-lined tubing over the tubing connector nipple until it abuts the shoulder of the tubing connector and secure with a tubing clamp.
	2. Place one end of the silicone tubing over the wide end of the tubing connector and secure with a tubing clamp.
	3. Slide a second tubing clamp over the other end of the silicone tubing. Push the silicone tubing over the stainless steel fitting on the intake strainer and tighten the tubing clamp.
	4. Repeat the procedure for the fitting that connects the Teflon-lined tubing to the silicone pump tubing.



	Figure 2 3/8² ID Teflon-lined Tubing Attached to Intake Strainer and Tubing Connector
	1. Intake strainer
	2. Tubing clamp (3 required)
	3. Two-inch piece of silicone tubing
	4. Stainless steel tubing connector
	5. Teflon-lined intake tubing
	6. Wide end of stainless steel tubing connector


	2.3.2 Setting Up the Intake Line and Strainer
	Note: If site conditions do not permit the intake to slope downward from the sampler to the sample source, disable the liquid sensors and calibrate the sample volume using the Timed Calibrate method when programming the sampler.
	Note: Vertical lift should not exceed 27 ft If your site requires more lift, you may purchase the Remote Pump Option. See Parts and Accessories on page 145


	2.4 Choosing Bottle and Retainer Configurations
	Figure 3 Bottle and Retainer Configurations

	2.5 Setting Up the Bottles
	2.5.1 Single-Bottle Sampling
	2.5.2 Two- and Four-bottle Sampling
	Figure 4 Two-bottle Locations
	Figure 5 Four-bottle Locations

	2.5.3 Eight-, 12-, or 24-bottle Sampling
	Figure 6 Eight-, 12-, or 24-bottle Configuration
	1. Distributor
	2. Retainer
	3. Bottles and Bottle Tray

	Figure 7 Bottle #1 Locations
	1. Bottle Tray
	2. Bottle
	3. Retainer
	4. Elastic Hold-down



	2.6 Installing the Distributor
	Note: Make sure the sampler is powered off before removing or installing the distributor.
	1. Locate the two slots along one edge of the distributor assembly base plate (see Figure 9). Slide the distributor assembly, slots first, under the shoulder screws located on the top inside surface of the controller section.
	2. When fully seated, hand tighten the knurled thumbscrew to hold the distributor in place.
	3. To assure the arm has sufficient freedom of movement, hand-rotate the arm to the opposite end of the arm stop.

	Note: Use care not to force the arm past the arm stop clip. The arm stop keeps the arm from rotating more than 360 degrees. This keeps the distributor tubing from kinking.
	4. Install the silicone distributor tubing to the sample fitting on the top underside surface of the controller housing.

	2.6.1 Distributor Arm Alignment
	1. Program the sampler for 24-bottle operation.
	2. Press the START PROGRAM key to set the distributor shaft to the Bottle #1 position.
	3. Place the arm on the distributor shaft and align the rib on the inside wall of the control housing skirt.
	4. Secure the arm to the shaft by tightening the 1/8 in. hex-head screw, located on the distributor arm.
	Figure 8 Distributor Tubing in Arm
	1. Distributor Shaft
	2. Nozzle End (1/8 in. max)

	Figure 9 Distributor Installation
	1. Control Housing Skirt
	2. Distributor Arm
	3. Distributor Assembly



	2.7 Installing the Full Bottle Shut-off Device
	1. Hook the C-shaped washer on the Full Bottle Shut-off onto the pin inside the Controller.
	2. Fasten the screw on the Full Bottle Shut-off to the inside of the Controller.
	3. Connect the 6-pin female connector on the Full Bottle Shut-off of the 6-pin male connector inside the Controller.
	Figure 10 Full Bottle Shut-off Installation
	1. Controller Section
	2. Full Bottle Shut-off
	3. Bottle
	4. Bottle Positioner


	2.8 Power Connections
	Figure 11 Connecting the Power Supply
	1. Power Supply
	2. Rubber Hold-downs
	3. 12 V dc Receptacle
	1. Check the power source to make sure that it satisfies the ac power requirements of the sampler.
	2. Make sure that all electrical installations and connections are in accordance with national and local electrical codes.
	3. Before performing any maintenance, disconnect the sampler from the power source.
	4. Do not attempt to make any connection or otherwise handle the electrical components of the sampler when connected to ac line power if the immediate area is wet, or if hands or clothing are wet.
	5. If the circuit breaker or fuse in the ac power source is tripped, determine the cause before restoring power to the sampler.
	6. Make sure the power circuit is grounded and protected with a Ground Fault Interrupter (GFI).



	2.9 12 V dc Connection
	Table 1 12 V dc Connector Pin Assignments

	2.10 Auxiliary Connection
	Figure 12 Auxiliary Connector
	Table 2 Auxiliary Pin Assignments
	Contact Closure Input
	Note: The Sampler provides +12 V dc on Pin A of the Auxiliary Receptacle and this voltage is pulsed back into Pin C each time the contact closes on the external flow meter. The external flow meter must provide a dry contact closure.
	Analog Input Data Logging Channels
	Splitter Interface


	Figure 13 Splitter Interface


	Section 3 Basic Programming Setup
	3.1 Initial Power-Up of Sampler
	3.2 Basic Programming Setup
	1. Press SETUP from the Main Menu to prepare the instrument for use.
	2. From the Main Menu select SETUP>MODIFY ALL ITEMS.
	3. Press ACCEPT to begin setting up the Bottles.
	Step 1 - Bottles
	1-A. Enter the total number of sample bottles in the refrigeration compartment, using the numeric keypad.
	1-B. Press ACCEPT to continue and move to the Bottle Volume menu.
	1-C. Enter the bottle volume using the numeric keypad and select gallons or milliliters using the CHANGE UNITS key.
	1-D. Press ACCEPT and continue to Intake Tubing.

	Step 2 - Intake Tubing
	2-A. Enter the intake tube length of the intake tubing attached to the sampler, using the numeric keypad. Length values from 100 to 3000 cm (3 to 99 ft) are valid. Change the measurement unit using the CHANGE UNITS key.
	2-B. Press ACCEPT to move to the Intake Tube Type menu.
	2-C. Select the type of intake tube (3/8 in. Vinyl, ¹ in. Vinyl, 3/8 in. Teflon®) using the CHANGE UNITS key.
	2-D. Press ACCEPT to select the intake tube type and continue with Program Lock.

	Step 3 - Program Lock
	Note: The program lock password is configured at the factory as “9000” and cannot be changed.
	3-A. Enable or Disable Program Lock using the CHANGE CHOICE key.
	3-B. Press ACCEPT to continue the basic program setup and continue with Program Delay.


	Step 4 - Program Delay
	Note: If both Setpoint Sampling and Program Delay are enabled, the program delay is evaluated first, prior to any checking for setpoint conditions.
	4-A. Enable or Disable Program Delay using the CHANGE CHOICE key. Enabling the Program Delay will cause the sampling program to delay starting until a user specified time and day of week are programmed.
	4-B. After enabling the program delay, enter the time and day of week that the program will begin. Use the soft keys to change the day of week as well as the AM/PM indicator.
	4-C. Press ACCEPT to continue with Sample Collection.


	Step 5 - Sample Collection
	5-A. Select the type of sample collection; Time Proportional, Flow- Proportional Constant Volume, Variable Time (CVVT), or Flow-Proportional Constant Time, Variable Volume (CTVV).
	Timed-Proportional Sampling Intervals
	a. From the Sample Collection menu, press the CHANGE CHOICE key until Timed Proportional is displayed. Press ACCEPT to continue.
	b. Use the numeric keypad to enter the Interval Between Samples. Press ACCEPT to continue.
	c. Select Take First Sample Immediately or After The First Interval?
	d. Press ACCEPT to continue to Sample Distribution.

	Flow Proportional Constant Volume, Variable Time (CVVT)
	a. In the Sample Collection, press the CHANGE CHOICE key until Flow Proportional is displayed. Press ACCEPT.
	b. In the Flow Proportional menu, press the CHANGE CHOICE key until Constant Volume, Variable Time is displayed. Press ACCEPT.
	c. Select either Integral or External flow meter and press ACCEPT.
	d. Enter the flow volume between samples (Integral), or enter the number of counts (External) using the numeric keypad and select a unit of measure using the CHANGE UNITS key, then press ACCEPT. Refer to Table 3 for flow unit choices.
	Table 3 Sampler Pacing Flow Units
	e. Enable or Disable Timed Over-Ride using the CHANGE CHOICE key. Press ACCEPT to continue, then enter a time period using the numeric keypad.
	f. Select Take First Sample Immediately or After First Interval?
	g. Press ACCEPT to continue to Sample Distribution.


	Flow Proportional Constant Time, Variable Volume Sampling (CTVV)
	Example:
	a. In the Sample Collection menu, press the CHANGE CHOICE key until Flow Proportional is displayed. Press ACCEPT.
	b. In the Flow Pacing menu, press the CHANGE CHOICE key until Const Time/Var Vol appears. Press ACCEPT.
	c. In the Average Flow Rate menu use the numeric keypad to enter the known historical Average Flow Rate for a particular site.
	d. In the Interval menu use the numeric keypad to enter the time interval between sample collections. Press ACCEPT.
	e. In the Total Volume Desired menu use the numeric keypad to enter the total volume of the sample. Press ACCEPT.
	f. In the Collection Period menu use the numeric keypad to enter the time period for collecting samples. Press ACCEPT to continue to Sample Distribution.



	Step 6 - Sample Distribution
	Single Bottle
	6-A. Select either Stop After Last Bottle or Run Continuously? Stop After Last Bottle stops the program when the sample is deposited into the last bottle. Run Continuously continues running until manually stopped.
	6-B. Press ACCEPT to continue to Liquid Sensor setup.

	Multiple Bottle Sets
	6-A. Select YES or NO for Deliver Each Sample to All Bottles.
	a. Select Samples per Bottle or Bottles per Sample.


	Note: A high pressure air purge is automatically applied to the intake tube between each sample intake cycle.
	b. Press ACCEPT to continue with Liquid Sensor setup.
	a. Select Stop After Last Sample or Run Continuously.
	b. If Stop After Last Sample is chosen, enter the samples to collect using the numeric keypad.
	c. Press ACCEPT to continue to Liquid Sensor.


	Step 7 - Liquid Sensor
	7-A. Enable or Disable Liquid Sensor using the CHANGE CHOICE key.
	Note: Sample retires cannot be enabled when the liquid sensor is disabled.
	Enabling the Liquid Sensor
	Disabling the Liquid Sensor/ Timed Calibration
	7-B. Press ACCEPT to continue to Sample Volume.



	Step 8 - Sample Volume
	Note: The minimum sample volume is ten milliliters.
	8-A. Enter the desired volume of each sample using the numeric keypad. Press ACCEPT to continue to Intake Rinses.


	Step 9 - Intake Rinses
	9-A. Enter number of rinses using the numeric keypad.
	9-B. Press ACCEPT to continue to Sample Retries.

	Step 10 - Sample Retries
	Note: Excessive intake tube line lengths combined with multiple Intake Rinses and Sample Retries can increase the pump tube and ...
	10-A. Enter the number of Sample Retries using the numeric keypad.
	10-B. Press ACCEPT to continue to Site ID.


	Step 11 - Site ID
	11-A. Enter a site identification number of up to 8 digits. This Site ID will appear on all data printouts. This feature is useful when multiple sites are monitored using a single flow meter or if data readings from multiple flow meters are collected.
	11-B. Press ACCEPT.
	11-C. After Site ID is accepted the following menu will appear:
	11-D. If NO, the basic setup program is complete.
	11-E. If YES, continue to Advanced Sampling, section 3.3.


	3.3 Advanced Sampling
	Step 12 - Program Complete Output
	12-A. From the Advanced Sampling menu highlight Program Complete using the UP and DOWN keys. Press SELECT to continue.
	12-B. Enable or Disable Program Complete using the CHANGE CHOICE key.
	12-C. Press ACCEPT to continue to Setpoint Sampling.

	Step 13 - Setpoint Sampling
	13-A. Highlight Setpoint Sampling using the UP and DOWN keys on the Advanced Sampling Menu. Press SELECT.
	13-B. Enable or Disable Setpoint Sampling using the CHANGE CHOICE key. Press ACCEPT to continue.
	13-C. Select either Start on Setpoint or Stop on Setpoint by pressing the CHANGE CHOICE key. Press ACCEPT to continue.
	13-D. Highlight the desired channel to trigger from, then press SELECT.
	13-E. Press either HIGH CONDITION or LOW CONDITION.
	Note: Flow Rate of Change and Rainfall are signals that only increase and never decrease in value, therefore these signals do not require Low Condition.
	13-F. Enable or Disable the trigger point using the CHANGE CHOICE key.
	13-G. Select the desired high or low trigger point using the numeric keypad. Press ACCEPT to continue. Refer to Table 4.
	13-H. Enter the Deadband value if required or, if programming Flow Rate Of Change or Rainfall, enter a time interval that the flow or rainfall change must take place (see Alarm Relays Programming on page 87).
	13-I. Enter a delay when input is active. This delay will keep the program from starting until the end of the delay period. Use the numeric keypad to enter the delay in minutes and/or hours. Press ACCEPT to continue.

	Table 4 Sampling Triggers and Settings

	Step 14 - Special Output
	14-A. Highlight Special Output using the UP and DOWN keys on the Advanced Sampling Menu. Press SELECT to continue.
	14-B. Enable or Disable Special Outputs using the CHANGE CHOICE key. Press SELECT to continue.
	14-C. If enabled, select After Each Sample, Only When Pumping, or From Rinse to Purge.
	Bottle Number

	Step 15 - Start/Stop Times
	15-A. Highlight the Start/Stop Time choices on the Advanced Sampling menu. Press SELECT to continue.
	15-B. Enable or Disable Start/Stop Times using the CHANGE CHOICE key. Press ACCEPT to continue.
	15-C. Press CHANGE CHOICE to select either Time/Date or Time/Weekday. Select Time/Date if the start and stop times are longer than one week. Select Time/Weekday if the program repeats on a daily or weekly basis.
	15-D. Press ACCEPT to continue. Enter the Start Time #1, press ACCEPT. Enter Stop Time # and press ACCEPT to continue.
	15-E. Continue entering Start and Stop times until finished. To exit and save entries, enter a blank time and date. Press CLEAR ENTRY and then ACCEPT to continue to Storm Water.

	Step 16 - Storm Water
	16-A. Highlight Storm Water using the UP and DOWN keys on the Advanced Sampling Menu. Press SELECT to continue.
	16-B. Select Enable or Disable Storm Water using the CHANGE CHOICE key. Press CCEPT to continue.
	16-C. Select a Start Condition using the CHANGE CHOICE key.
	16-D. Enter the Start Condition Limits. Rainfall times will depend on the historical rainfall in a specific area. Consult your state or an EPA regional office for details.
	Table 5 Start Condition Requirements
	First Flush Bottles
	a. Enter the number of bottles to set aside for the First Flush portion of the sampling program using the numeric keypad. The number of first flush bottles will depend on the sample volume requirements in your NPDES permit.
	b. Enter number of samples to collect using the numeric keypad.
	c. Enter the first flush sampling interval. This is the time period between sample cycles. The first flush samples are usually collected within thirty minutes of the storm.
	d. Enter the first flush sample volume using the numeric keypad.
	e. Enable or Disable Program Time Limit using the CHANGE CHOICE key. When enabled, the Program Time Limit will stop all sampling activity at the end of the time limit, however data logging will continue.
	f. Enter the Program Time Limit. NPDES requirements typically ask that you monitor the first three hours of any given storm. If ...
	g. Press ACCEPT to continue to Timed Bottle Sets.



	Step 17 - Timed Bottle Sets
	17-A. Highlight Timed Bottle Sets using the UP and DOWN keys on the Advanced Sampling Menu. Press SELECT to continue.
	17-B. Enable or Disable Timed Bottle Sets using the CHANGE CHOICE key. Press ACCEPT to continue.
	17-C. Select a method for switching bottle sets. Select either clock time that switches bottle sets every 24 hours or select duration that sets the bottles sets in minutes and hours.
	17-D. Enable or Disable Continuous Mode using the CHANGE CHOICE key. If Continuous Mode is enabled the program will continuously...
	17-E. Press ACCEPT to continue to Upset Sample.

	Step 18 - Upset Sample
	Note: Unlike Setpoint Sampling, Upset Sampling can be enabled while the sampler is performing its regular sampling program. There must be more than one bottle in the sampler to perform Upset Sampling.
	18-A. Highlight Upset Sampling using the UP and DOWN keys on the Advanced Sampling Menu. Press SELECT to continue.
	18-B. Enable or Disable Upset Sampling using the CHANGE CHOICE key. Press ACCEPT to continue.
	18-C. Press CHANGE CHOICE to select the desired channel to trigger from. Press ACCEPT to make the selection.
	18-D. Press either HIGH CONDITION or LOW CONDITION.
	18-E. Enter the desired high or low trigger point using the numeric keypad. Press ACCEPT to continue.
	18-F. Enter the Deadband value or, if programming for Flow Rate Of Change or Rainfall, enter a time interval when the flow or rainfall change must take place (see Alarm Relays Programming on page 87).
	18-G. Enter the number of bottles (out of the total set) to set aside for upset samples. These will be the last bottles in the tray.
	18-H. Select the method of distribution, Sample Per Bottle or Bottles Per Sample.
	18-I. Enter the sample volume using the numeric keypad.
	18-J. Press ACCEPT to continue to Variable Intervals.


	Step 19 - Variable Intervals
	19-A. Highlight Variable Intervals using the UP and DOWN keys on the Advanced Sampling Menu. Press SELECT to continue.
	19-B. Enable or Disable Variable Intervals using the CHANGE CHOICE key. Press ACCEPT to continue.
	19-C. Set sample intervals using the numeric keypad. Press the ACCEPT soft key to enter another interval or press ACCEPT AS FINAL to return to the Advanced Sampling menu and continue to Variable Volumes.

	Step 20 - Variable Volume
	20-A. Highlight Variable Volume using the UP and DOWN keys on the Advanced Sampling Menu. Press SELECT to continue.
	20-B. Enable or Disable Variable Volume using the CHANGE CHOICE key. Press ACCEPT to continue.
	20-C. Enter the Sample Volume counts using the numeric keypad. Press the ACCEPT to return to the Advanced Sampling Menu.



	Section 4 Sensor Setup
	4.1 Submerged Area/Velocity Sensor
	4.1.1 Submerged Area/Velocity Sensor Connection
	Table 6 Submerged/Area Velocity Sensor Connection
	Recommended Routing of Submerged Area/Velocity Cable


	4.1.2 Submerged Area/Velocity Sensor Programming
	1. From the Main Menu, select OPTIONS>LEVEL SENSOR.
	2. Select Submerged Xducer using the CHANGE CHOICE key. Press ACCEPT.
	3. From the MAIN MENU, select SETUP>MODIFY SELECTED ITEMS.
	4. Highlight Velocity Direction using the UP and DOWN keys. Press SELECT.
	5. Set the velocity direction (upstream, downstream, or always positive) using the CHANGE CHOICE key. Press ACCEPT.
	6. Highlight Velocity Units using the up and down keys. Press SELECT.
	7. Set the Velocity Units (fps or m/s), using the up and down keys. Press ACCEPT.
	8. Highlight Velocity Cutoff, using the up and down keys. Press SELECT. Read the Velocity Cutoff information screen. Press any key to continue.
	9. Set the Velocity Cutoff using the numeric keypad. Press ACCEPT.
	10. Set the Velocity Default, using the numeric keypad. Press ACCEPT. Press RETURN to go back to the Setup Menu or Main Menu to return to the Main Menu display.

	4.1.3 Submerged Area/Velocity Sensor Calibration
	1. From the Main Menu, select OPTIONS > ADVANCED OPTIONS > CALIBRATION > SUBMERGED PROBE.
	2. Place the sensor flat on a table top or floor with the sensor (the plate with holes) facing down onto the surface (Figure 14).
	3. Press any key to continue.
	4. Place the sensor face up in the bucket or liquid. Tap lightly to remove air bubbles. If these bubbles are not removed you can receive false readings from the sensor during calibration (Figure 14).
	Note: Always check the Level Adjust when reinstalling the sampler following a calibration. (See Keypad Description on page 17.)
	5. Place the sensor face down under at least 16 cm (6 in.) of water and wait 20 seconds. Make sure the water surface is calm and the sensor is stable.
	6. Press any key to continue.
	7. Measure the depth from the bottom of the bucket to the surface of the water and enter the value (Figure 14). Press ACCEPT.

	Figure 14 Calibrating the Submerged Area/Velocity Sensor


	4.2 Submerged Pressure Sensor
	4.2.1 Submerged Pressure Sensor Connection
	Table 7 Submerged Level Sensor Base Board Connection (J-21)

	4.2.2 Submerged Pressure Sensor Programming
	1. From the Main Menu, select OPTIONS>LEVEL SENSOR.
	2. Select Submerged Xducer using CHANGE CHOICE key. Press ACCEPT.

	4.2.3 Submerged Pressure Sensor Calibration
	1. From the Main Menu, select OPTIONS > ADVANCED OPTIONS > CALIBRATION > SUBMERGED PROBE.
	2. Choose the orientation that the sensor will be mounted in the flow stream, horizontal or vertical, using the CHANGE CHOICE key. Press ACCEPT.
	3. Lift the sensor out of the water and hold it in the air in the same orientation that you selected in the previous step (horizontal or vertical) (Figure 15). Then press ACCEPT to continue.
	Figure 15 Lifting the Sensor Out of the Water
	4. Follow either the vertical or horizontal procedure below.
	a. Place the sensor under at least 16 cm (6 in.) of water in a vertical orientation. Make sure the sensor is stable and not moving around. Then press ACCEPT soft key to continue.
	b. Carefully measure the depth (D1) from the surface of the water to the gray band that encircles the sensor body just above the breather vent holes (Figure 16). The weld mark indicates the location of the internal diaphragm.
	c. Enter the depth (D1) using the numeric keypad and press ACCEPT when done.


	Figure 16 Measuring Submerged Depth, Vertical Orientation
	1. Gray Band
	2. Breather Vents
	3. Detachable Nose Cone
	a. Place the sensor under at least 16 cm (6 in.) of water in a horizontal orientation. Make sure the sensor is stable and not moving around. Then press ACCEPT to continue.
	Note: Always check the Level Adjust when reinstalling the sampler following a calibration.
	b. Measure the depth from the bottom of the bucket to the surface of the water (D1) (Figure 17) and enter the value using the numeric keypad. Press ACCEPT to continue.



	Figure 17 Measuring Submerged Depth, Horizontal Orientation



	Section 5 Optional Device Installation
	5.1 Rain Gauge
	Figure 18 Rain Gauge Tipping Bucket
	Table 8 Rain Gauge Base Board Connections (J5)
	5.1.1 Rain Gauge Programming
	1. From the Main Menu select OPTIONS>ADVANCED OPTIONS>DATALOG.
	2. Highlight Select Inputs using the up and down keys. Press SELECT.
	Note: If logging is enabled on any channel, then that channel will have an arrow in front of the channel name that signifies that the channel is logged.
	3. Highlight Rainfall using the up and down keys, then press SELECT.
	4. Press CHANGE CHOICE to cycle between Logged and Not Logged, then press ACCEPT.
	5. Enter a logging interval using the numeric keypad, then press ACCEPT. Valid logging intervals are shown on the status bar along the bottom edge of the display.
	6. Select Rainfall Units (in. or cm).
	7. Select another channel to configure, or press RETURN to back up one step. Press MAIN MENU to return to the Main Menu.



	5.2 pH Probe
	5.2.1 pH Probe Connection
	Table 9 pH Connector Pin Assignments (J3)
	Figure 19 pH Probe Wiring to Junction Box (grounded)
	Figure 20 pH Probe Wiring to Junction Box (un-grounded)

	5.2.2 pH Probe Programming
	1. From the Main Menu, select OPTIONS>ADVANCED OPTIONS>DATALOG.
	2. Highlight Select Inputs using the up and down keys. Press SELECT.
	3. Highlight pH using the up and down keys. Press SELECT.
	4. Press CHANGE CHOICE to cycle between Logged and Not Logged, then press ACCEPT.
	5. Enter a logging interval using the numeric keypad, then press ACCEPT. Valid logging intervals are shown on the status bar along the bottom edge of the display.
	6. Select another channel to configure or press RETURN to back up one step or press MAIN MENU to return to the Main Menu display.

	5.2.3 pH Probe Calibration
	1. From the Main Menu, select OPTIONS > ADVANCED OPTIONS > CALIBRATION > pH.
	2. Place the pH probe into the first buffer solution, then press any key to continue.
	3. Enter the temperature of the first buffer solution using the numeric keypad. Press ACCEPT to continue.
	4. Select the pH for the first buffer solution (4, 7, or 10 pH) using the CHANGE CHOICE key, then press ACCEPT to continue.
	5. Remove the probe from the first buffer solution, rinse it under distilled water and place it into the second buffer solution (4, 7, or 10 pH, different from the first buffer used). Press any key to continue.
	6. Select the pH for the second buffer solution using the CHANGE CHOICE key, then press ACCEPT to continue.


	5.3 ORP Probe
	5.3.1 ORP Probe Connection
	Table 10 ORP Connector Pin Assignments (J3)
	Figure 21 ORP Probe Wiring to Junction Box

	5.3.2 ORP Probe Programming
	1. From the Main Menu, select OPTIONS>ADVANCED OPTIONS>DATALOG.
	2. Highlight Select Inputs using the up and down keys. Press SELECT.
	3. Highlight ORP using the up and down keys. Press SELECT to continue.
	4. Press CHANGE CHOICE to cycle between Logged and Not Logged, then press ACCEPT.
	5. Enter a logging interval using the numeric keypad, then press ACCEPT. Valid logging intervals are shown on the status bar along the bottom edge of the display.
	6. Select another channel to configure or press RETURN to back up one step or press MAIN MENU to return to the Main Menu.

	5.3.3 ORP Preamplifier/Junction Box Calibration
	1. From the Main Menu, select OPTIONS > ADVANCED OPTIONS > CALIBRATION > ORP.
	2. Install the ORP junction box on the sampler with the ORP probe removed.
	3. Apply a positive reference voltage to the ORP probe terminals in the junction box, using either a 1.5 V dc “C” cell battery or a regulated power supply.
	4. Attach the positive battery terminal to the terminal block screw labeled “glass” and the negative battery terminal to the terminal block screw labeled “ref.”
	5. After making all connections, measure the exact voltage on the “C” cell or power supply with a voltmeter. Then press a key to continue. The sampler displays the message “Waiting for ORP to Stabilize.”
	6. Once the reading is stable enter a new millivolt level. The “C” cell battery should be approximately 1500 mV (or 1.5 V) when new. Enter the exact voltage of the current source in millivolts using the numeric keypad.
	7. Press ACCEPT to store the new calibration values.
	8. Disconnect the “C” cell battery or regulated power supply from the ORP input terminals.
	9. Reconnect the ORP Probe leads to the input terminals.


	5.4 Dissolved Oxygen Probe
	5.4.1 Dissolved Oxygen Probe Connection
	Table 11 D.O. Connections (J-20)
	Strain Relief Recommendation


	5.4.2 Dissolved Oxygen Probe Programming
	Note: The membrane thickness must be programmed into the instrument. The instrument uses this information to determine if the sensor is generating a reasonable current. Failure to program this value may result in false error conditions
	1. From the Main Menu, select OPTIONS>ADVANCED OPTIONS>DATALOG.
	2. Highlight Select Inputs using the up and down keys. Press SELECT.
	3. Highlight DO using the up and down keys. Press SELECT.
	4. Press CHANGE CHOICE to cycle between Logged and Not Logged, then press ACCEPT.
	5. Enter a logging interval using the numeric keypad, then press ACCEPT. Valid logging intervals are shown on the status bar along the bottom edge of the display.
	6. Press CHANGE CHOICE to select the appropriate units (ppm, ppb, mg/L, sat). Press ACCEPT to continue.
	7. Select another channel to configure, press RETURN to back up one step or press MAIN MENU to return to the Main Menu.


	5.4.3 Dissolved Oxygen Probe Temperature Programming
	1. From the Main Menu, select OPTIONS>ADVANCED OPTIONS>DATALOG.
	2. Highlight Select Inputs using the up and down keys. Press SELECT.
	3. Highlight D.O. Temp. using the up and down keys. Press SELECT.
	4. Press CHANGE CHOICE to cycle between Logged and Not Logged, then press ACCEPT.
	5. Enter a logging interval using the numeric keypad, then press ACCEPT. Valid logging intervals are shown on the status bar along the bottom edge of the display.
	6. Press CHANGE CHOICE to select the temperature units (˚C, ˚F). Press ACCEPT.

	5.4.4 Dissolved Oxygen Probe Calibration
	1. Connect a suitable power supply to the sampler, and power up the unit by pressing the ON button.
	2. From the Main Menu, select OPTIONS > ADVANCED OPTIONS > CALIBRATION > DO.
	3. Enter the ambient air temperature (the current reading is displayed for reference) using the numeric keypad.
	4. Enter the elevation above sea level for the specific location.
	5. Enter the membrane thickness. The operation of the sampler will be affected by the choice of membrane thickness for the oxygen sensor.
	6. Enter the chlorinity (salinity) of the flow stream (typical wastewater is zero, sea water is higher).
	7. Place the D.O. probe in open air and press any key. The sampler will wait for the reading to stabilize before storing the calibration value. The screen will automatically return to the calibration menu.
	Calibrating the D.O. Temperature
	1. Place the probe and the thermometer in a liquid.
	2. Wait for the temperature reading to stabilize.
	3. Enter the actual temperature of the liquid.



	5.5 Conductivity Probe
	5.5.1 Conductivity Probe Connection
	Table 12 Conductivity Probe Wiring (J20)

	5.5.2 Conductivity Probe Programming
	1. From the Main Menu, select OPTIONS>ADVANCED OPTIONS>DATALOG.
	2. Highlight Select Inputs using the up and down keys. Press SELECT.
	3. Highlight Conductivity (COND.) using the up and down keys. Press SELECT.
	4. Press CHANGE CHOICE to cycle between Logged and Not Logged, then press ACCEPT.
	5. Enter a logging interval using the numeric keypad, then press ACCEPT. Valid logging intervals are shown on the status bar along the bottom edge of the display.
	6. Press CHANGE CHOICE to select the appropriate units (ms, µs). Press ACCEPT to continue.
	7. Select another channel to configure or press RETURN to back up one step or press MAIN MENU to return to the Main Menu display.

	5.5.3 Conductivity Temperature Programming
	1. From the Main Menu, select OPTIONS>ADVANCED OPTIONS>DATALOG.
	2. Highlight Select Inputs using the up and down keys. Press SELECT.
	3. Highlight Conductivity Temperature (COND. TEMP.) using the up and down keys, then press SELECT.
	4. Press CHANGE CHOICE to cycle between Logged and Not Logged, then press ACCEPT.
	5. Enter a logging interval using the numeric keypad, then press ACCEPT. Valid logging intervals are shown on the status bar along the bottom edge of the display.
	6. Press CHANGE CHOICE to select temperature units (˚C, ˚F). Press ACCEPT.

	5.5.4 Conductivity Probe Calibration
	1. From the Main Menu, select OPTIONS > ADVANCED OPTIONS > CALIBRATION > CONDUCTIVITY.
	2. Clean and dry the probe.
	3. Place the sensor and thermometer in the calibration solution (Cat. No. 3230). The temperature sensor is located in the middle of the sensor body allowing the probe to be completely submerged in the solution.
	4. Allow the sensor to stabilize in the solution about 10 minutes to ensure that the probe and the solution are the same temperature.
	5. Enter the temperature correction factor or enter zero (0) for no correction factor.
	6. With the sensor still in the calibration solution, press any key. Wait for the sensor to stabilize. Calculate the actual cond...
	a. Find the difference between the labeled temperature and the actual temperature of the calibration solution at the time of calibration.
	b. Multiply the difference (6.6) by the correction factor per ˚C (1.97% or 0.0197).
	c. If the calibration temperature is lower than the labeled value, then subtract that value from the standard (1.0 mS) to get the actual value to be used for calibration.
	d. If the calibration temperature is higher than the labeled value, then add that value to the standard (1.0 mS) to get the actual value to be used for calibration.

	7. Using the value that was calculated in step 6, enter the conductivity of the solution then press ACCEPT to complete the calibration.
	Calibrating the Conductivity Temperature
	Note: Conductivity temperature calibration is only necessary when logging temperature.
	1. Place the probe in a liquid and wait for the temperature reading to stabilize.
	2. Enter the actual temperature of the liquid (the current reading is shown for reference). Temperature calibration is complete.

	Table 13 Conductivity Values at Temperature for Hach KCl Solution



	Section 6 Communication Setup
	6.1 RS232 Cable
	6.1.1 RS232 Connection
	Table 14 RS232 Connection
	Cable Required


	6.1.2 RS232 Programming
	Note: Some early generation IBM compatibles may have a serial port that is not capable of communicating reliable at 19,200 baud....
	1. From the Main Menu, select OPTIONS > ADVANCED OPTIONS > COMMUNICATIONS SETUP > RS232 SETUP.
	2. Select a baud rate for data communications by pressing CHANGE CHOICE to cycle through the possible choices; 1200, 2400, 4800,...



	6.2 Modem
	6.2.1 Modem Connection
	Table 15 Modem CPU Connections (J-8)

	6.2.2 Modem Programming
	1. From the Main Menu, select OPTIONS>ADVANCED OPTION>COMMUNICATIONS SETUP.
	2. Highlight Modem Setup using the up and down keys. Press ACCEPT.
	3. Enable modem power by pressing CHANGE CHOICE. Modem power is turned off when not in use to conserve battery power.
	4. Select either pulse or tone dialing modes. This will depend on the type of phone service selected for the site phone line. Press ACCEPT.
	5. Enter a phone number using the numeric keypad. This phone number is used by the modem when it sends an alarm report to a personal computer running InSight software.
	6.2.2.1 Pager Option
	1. Enable the Pager Option, using the CHANGE CHOICE until enabled is displayed. Press ACCEPT.
	2. Enter the phone number of the paging service. Press ACCEPT,
	3. Enter the number of pagers to call when an alarm occurs. The sampler supports up to 3 pagers. Press ACCEPT.
	4. Enter the phone numbers of the individual pagers you wish to send the message to. This is usually the phone number that is given to the pager when it is purchased. Press ACCEPT.

	6.2.2.2 Reporting Devices
	1. Press CHANGE CHOICE until the desired reporting method is displayed then press ACCEPT.
	Table 16 Pager Alarm Codes



	6.3 4-20 mA Option
	6.3.1 4-20 mA Connection
	Table 17 4-20 mA Connections (J-18)
	Rating:
	Cable Required


	6.3.2 4-20 mA Programming
	1. From the Main Menu, select OPTIONS > ADVANCED OPTIONS > 4-20 mA OUTPUTS > SELECT.
	Note: When the 4-20 mA outputs are disabled and not completely turned off, they will continue to output a steady 4 mA.
	2. Enable the 4-20 mA outputs by pressing CHANGE CHOICE while in the 4-20 mA output menu.
	3. When the display shows the outputs as enabled, press ACCEPT.
	4. Choose either OUTPUT A or OUTPUT B. Use the up and down keys to highlight the choice, then press SELECT.
	5. Select an analog Input Channel (e.g., channel 1, 2, 3, or, flow, etc.) to assign to that output. Press CHANGE CHOICE to cycle through the channel names. When the desired channel is displayed, press ACCEPT to select that channel.
	6. Assign a channel value to the 4 mA current value. This value is typically 0, however any value can be set. Enter the value of the input needed to generate 4 mA of current at the output.
	7. Assign an input value to the 20 mA current level using the numeric keypad.
	8. Repeat this process to configure the other 4-20 mA output.


	6.3.3 4-20 mA Calibration
	1. From the Main Menu, select OPTIONS > ADVANCED OPTIONS > CALIBRATION > 4-20 mA OUTPUTS.
	2. Connect a multimeter to the 4-20 mA current outputs per Figure 22 and Figure 23.
	3. Make sure that the 4-20 mA output is enabled. If it is not enabled, press CHANGE CHOICE so that the display shows Enabled and press ACCEPT.
	4. Select the output (A or B) to calibrate. Press any key to set the selected output to 4.00 mA dc.
	5. Measure the current on the selected output using the multimeter and enter the measured value using the numeric keypad. Press ACCEPT.
	6. Press any key to set the output to 20.00 mA dc.
	7. Measure the current on the selected output using the multimeter and enter the measured value using the numeric keypad. Press ACCEPT to complete the calibration.
	Figure 22 Calibration with the Meter in the Loop
	Figure 23 Calibration with the 4-20 mA Device Disconnected from the Loop


	6.4 Alarm Relays
	6.4.1 Alarm Relays Connection
	Table 18 Relay Connector on the Sampler (J-17)
	Figure 24 Relay Pin Connections
	Table 19 Relays
	Relay Junction Box
	1. Choose Normally Closed (NC) or Normally Open (NO) connections.
	2. Hook into the terminal strip one wire in the common (COM) and the other in the connector with the preferred signal.


	Figure 25 Single Relay Wiring Inside the Relay Junction Box

	6.4.2 Alarm Relays Programming
	6.4.2.1 Trouble Alarms
	1. From the Main Menu, select SETUP > ADVANCED OPTIONS > ALARMS.
	2. Select one of the trouble conditions.
	3. Select an action to occur when the alarm is activated. The lists below shows each Trouble Condition. Refer to Appendix F on page 137 for causes and solutions.

	6.4.2.2 Set Point Alarms
	1. Enable one of the alarm conditions.
	2. Select an action to occur when the alarm is activated.
	3. Set either a High trip point or a Low trip point.
	4. After entering the trip point enter the deadband value.
	Set Point Alarm Conditions:
	Deadband
	Figure 26 Deadband Concept



	6.5 Analog Inputs
	6.5.1 Analog Inputs Connection
	Note: 0-20 mA inputs must be isolated. Maximum load per unit is 200 ohms.
	1. Tie common wire to Pin B (ground).
	2. Tie analog voltage wire to the appropriate voltage input pin (Pin C, E, or G).

	Note: If analog inputs are ordered in conjunction with the DO/Conductivity option use Pins C, D, and E with 4-20mA inputs only (-4.0 to +4.0 voltage inputs not available.)
	1. Tie common wire to Pin B (ground).
	2. Connect analog current wire to both voltage and current input pins for the appropriate channel (Pin C and D, or E and F, or G and H).

	Table 20 Analog Input Pin Assignments

	6.5.2 Analog Inputs Programming
	1. From the Main Menu, select OPTIONS>ADVANCED OPTIONS>DATALOG.
	2. Highlight Select Inputs using the up and down keys. Press SELECT.
	Note: If logging is enabled on any channel, then that channel will have an arrow in front of the channel name to signify the channel is logged.
	3. Highlight the analog channel to log using the up and down keys. Press e SELECT.
	4. Press CHANGE CHOICE to cycle between Logged and Not Logged, then press ACCEPT.
	5. Enter a Logging Interval using the numeric keypad. Press ACCEPT.
	6. Select Unit of measurement (ppm, ppb, afd, cfs, cfm, cfd, cms, cmm, cmh, cmd, gps, gpm, gph, lps, lpm, lph, or mgd).
	7. Enter Low Point.
	8. Enter High Point.
	9. Select another channel to configure, or press RETURN to back up one step, or press MAIN MENU to return to the Main Menu display.



	MAINTENANCE

	Section 7 Maintenance
	CAUTION Always disconnect power to the sampler before performing any maintenance or service.
	7.1 Cleaning the Sampler
	7.1.1 Cleaning the Sampler Housing
	7.1.2 Cleaning the Sample Bottles
	7.1.3 Cleaning the Intake Tubing and Pump Tubing
	7.1.4 No Lubrication Required

	7.2 Pump Tubing Maintenance
	CAUTION Always disconnect power to the sampler before removing the pump cover.
	7.2.1 Tubing Life Estimates
	Figure 27 Pump Tube Loading

	7.2.2 Replacing Pump Tubing
	1. To replace the pump tube, remove the four screws on the pump cover.
	2. Remove the front cover of the pump housing.
	3. Remove the existing tubing. Locate the black dot on the new tubing. The end of the tube that extends farthest beyond the black dot attaches to the stainless steel tubing connector.
	4. Install the pump tube in the pump housing until the black dots are visible just outside the pump body.
	5. After inserting the new pump tube, reinstall the front cover and secure it with the four screws until finger tight.


	7.3 Upgrades, Repairs, General Maintenance
	7.4 Electrostatic Discharge (ESD) Considerations
	Note: To minimize hazards and ESD risks, maintenance procedures not requiring power to the analyzer should be performed with power removed.

	7.5 Internal Maintenance Items
	7.6 Removing and Opening the Controller
	CAUTION Always power the unit OFF and then disconnect all cables from the Sigma 900 MAX Portable Sampler before removing the controller.
	Note: The front panel gasket has a light coating of grease to help ensure a watertight seal. Do not contaminate the grease or ga...
	1. Turn the unit off by pressing the OFF key.
	2. Disconnect and remove all cables to the controller housing, including the distributor/full bottle shutoff cable.
	3. Disconnect all tubing.
	4. Place the controller, face down, on a cloth-covered workbench to prevent scratching the front panel.
	5. Inside the Center Section, remove the four screws that fasten the Controller.
	6. Lift the Center Section off the controller.
	7. Remove the 17 screws from around the perimeter of the controller back panel.
	8. Carefully pull open the bottom panel and let the attached connectors swing out of the way.
	9. If necessary for the repair being performed, unplug the appropriate connectors. Always note each connector location before unplugging anything. Re-installing a plug into the wrong connector can cause extensive damage.



	7.7 Re-installing the Bottom Panel
	Note: Always follow the procedure below when re-installing the sampler bottom panel. Improper panel installation may result in damage to the instrument
	1. Hand tighten each nut until it makes contact with the panel.
	2. Tighten the nuts in sequence shown in Figure 28 to 5 in.-lb (0.56 N-m).
	3. Repeat the tightening procedure in the same sequence to 10 in.-lb (1.13 N-m).

	Figure 28 Tightening the Nuts on the Bottom Panel

	7.8 Circuit Board Identification
	Figure 29 CPU Board
	Table 21 CPU Board Connectors
	Figure 30 Utility Board
	Table 22 Utility Board Connections

	7.9 Replacing the Fuse
	DANGER For continued protection against fire, replace fuses with only fuses of specified type and current rating.
	1. Locate the fuse receptacle on the back of the controller, above the power supply.
	2. Insert a small flat-head screwdriver into the fuse receptacle. Push down gently on the screwdriver and turn the receptacle one-quarter turn, counterclockwise.
	3. Remove the fuse receptacle.
	4. Replace the fuse with an identical fuse.
	5. Insert the fuse receptacle back into the controller housing.


	7.10 Motor/Gear Box
	7.11 Internal Desiccant Module
	Note: The desiccant module cannot be recharged by heating. Do not attempt to bake the desiccant module in an oven to remove the moisture as this could be a fire hazard.
	7.11.1 Desiccant Replacement
	1. Remove the controller from the sampler.
	2. Remove the screws from the controller bottom panel, refer to Removing and Opening the Controller on page 95.
	3. Remove the desiccant bag and replace with a new one.
	4. Replace the controller gasket and cover plate, refer to Re-installing the Bottom Panel on page 96.
	5. Reinstall controller on the sampler.

	7.11.2 Internal Case Humidity Indicator

	7.12 Memory Battery
	Appendix A Programming Features
	Review All Items
	Review All Items Screen Contents

	Running a Program
	Note: When selecting Start from Beginning, all logged data will be cleared from memory. If this data needs to be saved make sure it is downloaded to a DTU or personal computer prior to pressing START FROM BEGINNING.

	Displaying Data
	Selecting the Channel
	Note: Only the channels for which logging has been enabled will be listed.
	1. Press DISPLAY DATA from the Main Menu to display a list of logged channels.
	2. Highlight the desired channel using the up and down keys. Press SELECT.


	Tabular or Graph Format
	1. Highlight the desired display method using the up and down keys then press SELECT.
	Table 23 Display Data Functions and Descriptions

	Graph Manipulation
	Table 24 Graphing Functions and Descriptions

	Graphic Display Averaging
	Sample History
	Options Menu Features
	1. From the Main Menu, select OPTIONS.

	Setting the Time and Date
	1. From the Main Menu, select OPTIONS>TIME/DATE
	2. Adjust the real time clock and date setting, using CHANGE AM/PM and CHANGE MONTH.

	Volume Calibration
	Sensor Disabled
	Sensor Enabled
	Calibration Procedure-Sensor Disabled:
	Note: Before calibrating, make certain the desired sample volume in the Setup menu is selected.
	1. From the Main Menu, press OPTIONS.
	2. Press VOLUME CALIBRATION.
	3. Select the desired volume to calibrate if more than one is listed (see chart above).
	4. Slip the pump tube off the sample fitting (near where it exits the pump housing) and direct the end of the pump tube into a graduated cylinder.
	5. Press START PUMPING. The pump will purge the line, and start pumping a sample.
	6. Press any key when the desired sample volume has been reached in the graduated cylinder. Stop the pump to allow the line to completely drain and then reverse to post-purge the line.
	7. If the pumped sample volume is correct, then press DONE. If not, repeat the calibration cycle by pressing TRY AGAIN.
	8. When finished, re-install the pump tube onto the sample fitting.
	Timed Rinse Calibration Procedure-Sensor Disabled:
	1. From the Main Menu press OPTIONS.
	2. Press VOLUME CALIBRATION.
	3. Select TIMED CALIBRATE and press SELECT.
	4. Press START PUMPING. Wait while the pump purges the line, it will then start pulling liquid toward the pump.
	5. Press any key when the liquid reaches the desired point. The pump then reverses to post-purge the line. Stop the pump when liquid has reached the point past the sensor, but not into the pump body.
	6. If the timed rinse stopped where you wanted, press DONE. If not, repeat the timed rinse cycle by pressing TRY AGAIN.

	Calibration Procedure-Sensor Enabled:

	Note: Before calibrating, make certain the desired sample volume in the Setup menu is selected.
	1. From the Main Menu, press OPTIONS.
	2. Press VOLUME CALIBRATION.
	3. Refer to Calibration Flow Chart on page 120 for manual or no calibration choices. Press SELECT to select the appropriate choice.
	4. Slip the pump tube off the sample fitting (near where it exits the pump housing) and direct the end of the pump tube into a graduated cylinder.
	5. Press START PUMPING. The pump will purge the line, and pump a sample into the graduated cylinder. The pump will then stop to allow the line to completely drain and finally reverse to post-purge the line.
	6. If the sample was taken, then press DONE. If not, repeat the cycle by pressing TRY AGAIN.
	7. After pressing DONE, a screen will be displayed asking for the Actual Volume. This is the volume measured in the graduated cylinder. Enter this volume and press ACCEPT when done. Note that the requested sample volume is shown on top for reference.
	8. When finished, re-install the pump tube onto the sample fitting.


	Data Log
	Logging Intervals
	Power Save Mode
	Continuous Mode
	Extended Power Mode
	Note: The Review All Items selection from the Setup menu indicates the maximum available logging hours for the channels and recording intervals you selected. The sampler calculates this information when the program is run using the RUN/STOP key.
	Table 25 Logging Intervals vs. Total Recording Time for Each Memory Configuration

	Dynamic Memory Allocation
	Slate Memory Mode
	Wrap Memory Mode
	Memory Mode Configuration
	1. Select DATA LOG from the Advanced Options menu.
	2. Select MEMORY MODE using the up and down keys, then press ACCEPT.
	3. Press CHANGE CHOICE to pick either Slate or Wrap, then press ACCEPT to complete the selection.


	Data Logging Configuration
	Note: If logging is enabled on any channel, then that channel will have an arrow in front of it to signify that the channel is logged.
	1. Select DATA LOG from the Advanced Options menu.
	2. Highlight Select Inputs using the up and down keys and press SELECT.
	3. Highlight the channel to log using the up and down keys, then press SELECT.
	4. Press CHANGE CHOICE to cycle between Logged and Not Logged, then press ACCEPT.
	5. Enter a logging interval using the numeric keypad, then press ACCEPT. Valid logging intervals are shown on the status bar along the bottom edge of the display for your reference.
	6. Select another channel to configure or press RETURN to back up one step or MAIN MENU to return to the Main Menu display.


	Diagnostics
	Distributor Test
	Event List
	Keypad Test
	LCD Test
	Liquid Sensor
	Velocity Analysis

	Load Program
	1. Highlight Load Program in the Advanced Options Menu. Press SELECT.
	2. Enter a number from 1 to 5 using the numeric keypad. Press ACCEPT.

	Screen Saver Mode
	Battery Power
	ac Power
	1. Highlight SCREEN SAVER MODE on the Advanced Options Menu using the up and down keys, then press SELECT.
	2. Press CHANGE CHOICE to select a new Screen Saver Mode (Enabled or Disabled). When you have made your selection, press ACCEPT to save the changes.


	Flow Totalizer
	1. From the Main Menu, select OPTIONS> ADVANCED OPTIONS > FLOW TOTALIZER to display the Modify Setup, Reset, and View Total screen.
	Modify Setup
	1. Highlight MODIFY SETUP using the up and down keys. Press SELECT.
	2. Set the Totalizer Scaling factor using CHANGE CHOICE. All three totalizers are scaled with one of seven scaling factors: X1, ...
	3. Press ACCEPT to continue.
	4. Set the Total Flow Units using the CHANGE CHOICE key to cycle through the choices. Total Flow Units are independent of the flow units selected in the Setup Menu. Flow units of measure include:
	5. Press ACCEPT to continue.

	Reset (Totalizer)
	1. Select RESET from the Totalizer menu. A confirmation message will be displayed.
	2. Press YES to reset the totalizer or press NO to not reset the totalizer.

	View Totals
	Appendix B Quick Start Guides

	Main Program Flow Chart
	Basic Programming Setup Flow Chart
	Advanced Sampling Flow Chart
	Advanced Options Flow Chart
	Alarms Flow Chart
	Calibration Flow Chart
	Appendix C Batteries and Chargers

	Lead-Acid (Gel Cell) Batteries
	Maintenance
	Note: The use of chargers other than those provided by Hach for use with these batteries is not recommended and may damage the battery or shorten its life.
	Charging
	Temperature
	Storage

	Figure 1 Battery Discharge Characteristics
	Table 26 Lead-Acid Battery Storage Recommendations

	Nickel-Cadmium Batteries
	Maintenance
	Note: The use of chargers other than those provided by Hach for use with these batteries is not recommended and may damage the battery or shorten its life.
	Charging
	Storage

	Table 27 Nickel-Cadmium Battery Storage Recommendations
	Appendix D How to Calculate Pulses/Counts
	1. Determine f, where f represents the flow increment between samples and n represents the total number of samples to be collected.
	2. Multiply the flow increment between samples, f, by the pulse frequency output of the flow meter (i.e. 1 pulse per 100 gallons...
	Flow-Proportional Sampling Intervals - Using External Pulses
	Example 1
	1. Determine the flow increment between samples:
	2. Multiply the flow increment, f, by the pulse frequency output of the flow meter.

	Example 2
	1. Determine the flow increment between samples:
	2. Multiply the flow increment, f, by the pulse frequency output of the flow meter.

	Example 3
	1. Determine the flow increment between samples:
	2. Multiply the flow increment, f, by the pulse frequency output of the flow meter.


	Flow Proportional Sampling, External-Using 4-20 mA Signal Converted to Pulses, Flow Signal Interface
	1. Calculate Q, where Q is the average flow rate (during the sampling program) divided by the maximum flow rate. (The maximum flow rate corresponds to the 20 mA output of the flow meter.)
	2. Calculate t, where t is defined as a/n; n is the total number of samples collected over a given period of time; and a represents time in minutes, over which n samples are collected.
	3. Multiply Q x t x 10. Enter the result in the programming step: INTV = _ _ _ _ CNTS.
	Example 1
	1. Calculate Q.
	2. Calculate t.
	3. Multiply Q x t x 10.

	Example 2
	1. Calculate Q.
	2. Calculate t.
	3. Multiply Q x t x 10.

	Example 3
	1. Calculate Q.
	2. Calculate t.
	3. Multiply Q x t x 10.

	Example 4
	1. Calculate Q.
	2. Calculate t.
	3. Multiply Q x t x 10.

	Example 5
	1. Calculate Q.
	2. Calculate t.
	3. Multiply Q x t x 10.

	Appendix E Exploded View Drawings


	Sigma 900 MAX Portable Sampler
	Sigma 900 MAX Portable Controller Assembly (1 of 7)
	Sigma 900 MAX Portable Controller Assembly (2 of 7)
	Sigma 900 MAX Portable Controller Assembly (3 of 7)
	Sigma 900 MAX Portable Controller Assembly (4 of 7)
	Sigma 900 MAX Portable Controller Assembly (5 of 7)
	Sigma 900 MAX Portable Controller Assembly (6 of 7)
	Sigma 900 MAX Portable Controller Assembly (7 of 7)
	Center Section Assembly
	Sigma 900 MAX Portable Dimensional Drawings
	Appendix F Troubleshooting and Error Messages

	Error Messages
	Trouble Alarm Conditions, Causes, and Solutions
	pH Troubleshooting
	Sigma 900 MAX Portable Sampler Troubleshooting Issue

	GENERAL INFORMATION
	Parts and Accessories
	Description Part Number
	3-way Splitter Assembly 939
	4-20 mA Interface, 10 ft Cable 2021
	ac Back-up 3670
	ac Power Converter (Gel Electrolyte) 1440
	ac Power Converter (NiCad) 1443
	ac Power Converter, 100 V ac 1442
	ac Power Converter, 230 V ac 1441
	Cascade Sampling for 25-ft Cable 2817
	Desiccant Bag (1 pillow inside case) 8849
	Distributor Arm for 2, 4, 8 bottles 8589
	Distributor Arm for 24 bottle compact base 8581
	Distributor Arm for 24 bottle standard base 8583
	DTU II, 115 V ac 3516
	DTU II, 230 V ac 3517
	External Battery Cable, 10 ft 2198
	Flow-thru Module 2471
	Gel Electrolyte Battery, 12 V dc 1414
	Gel Electrolye Battery Charger, 115 V ac 913
	Gel Electrolyte Battery Charger, 230 V ac 915
	Humidity Indicator 2660
	Instrument Manual 8992
	Lantern Alkaline Battery 3667
	Lantern Battery Case 3893
	Liquid Level Actuator 943
	Multi-purpose Full Cable, 10 ft 940
	Multi-purpose Full Cable, 25 ft 540
	Multi-purpose Half Cable, 10 ft 941
	Multi-purpose Half Cable, 25 ft 541
	NiCAd Battery 12 V dc 1416
	NiCad Battery Charger, 115 V ac 914
	NiCad Battery Charger, 230 V ac 916
	Peristaltic Pump Tube Insert 8964
	Peristaltic Pump Tubing, 15 ft 460015
	Peristaltic Pump Tubing, 50 ft 460050
	Sampler Locking Assembly 1354
	Strainer, All 316 Stainless Steel, 6.0 in. long x 0.406 in. OD 2071
	Strainer, All 316 Stainless Steel, 7.94 in. long, x 1.0 in. OD 2070
	Strainer, Stainless Steel, 3.9 in. long x 0.406 in. OD 4652
	Strainer, Teflon®/Stainless Steel, 5.5 in. long x 0.875 in. OD 926
	Strainer, Teflon/Stainless Steel, 11.0 in. long x 0.875 in. OD 903
	Suspension Harness 1355
	Synchronizing Sampling for 25-ft Cable 2818
	Teflon-Lined Connection Kit 2186
	Teflon-lined Tubing, 3/8 in., 10 ft 921
	Teflon-lined Tubing, 3/8 in., 25 ft 922
	Teflon-lined Tubing, 3/8 in., 100 ft 925
	Vinyl Intake Tubing, 3/8 in., 25 ft 920
	Vinyl Intake Tubing, 3/8 in., 100 ft 923
	Vinyl Intake Tubing, 3/8 in., 500 ft 924

	Base/Bottle Tray, Composite/Multiple Sampling Accessories
	Area x Velocity Measurement Sensors
	Depth Measurement Sensors
	Mounting Rings and Mounting Bands
	Mounting Plate for Directly Mounting to Pipe Wall
	Contact Information for U.S.A. and Outside Europe

	Ordering Information for the U.S.A.
	By Telephone:
	By Fax:
	Ordering information by E-mail:
	By Mail:
	Information Required

	Ordering Information for Outside the U.S.A. and Europe
	Technical Support
	Repair Service
	Contact Information for Europe
	Warranty
	Hach Company warrants this product 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.
	In the event that a defect is discovered during the warranty period, Hach Company agrees that, at its option, it will repair or ...
	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:
	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 fitness 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 abo...
	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 thi...
	Numerics
	A
	B
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	D
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