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Introduction

What is Dry Weather Screening? 

Dry weather screening is a field test method for inspecting storm water drainage areas to help locate and identify harmful and illegal discharges to a municipal storm water system.  

The field testing (screening) is designed primarily for testing flowing water discharges in a storm water coveyance during dry weather, but it is also appropriate for detecting water quality problems in any urban waterway.  

Benefits of Dry Weather Screening and the State Permit

Many municipalities, counties and other agencies in Texas have been designated by the Texas Commission on Environmental Quality (TCEQ) as Small Municipal Separate Storm Sewer Systems, or “Small MS4s”.  These Small MS4s must receive a permit from the TCEQ to discharge storm water to waters of the state.  A key permit requirements for the Small MS4 is the preparation of a plan to detect and eliminate illicit discharges (an excerpt of the state permit is in Appendix A).  Inspecting a storm water system during dry weather can be an effective way to find illicit discharges.  For this reason many Small MS4s institute a dry weather screening program as part of their individual Storm Water Management Plans (SWMP).

Cities with a population greater than 100,000 were designated “Large and Medium MS4s” by EPA in 1990 and were required to apply for an individual permit with specific dry weather screening requirements.  The regional protocol incorporates the experience gained from these existing programs, adding Large and Medium program methods to the Texas Watch Urban Watch program.  

What is the Regional Protocol?
This protocol was developed by the Regional Storm Water Management Coordinating Council of NCTCOG to provide a regional method that could be adopted into individual municipal Storm Water Management Plans (SWMP).  The protocol is a common tool for all agencies in the region, specifically intended to promote more effective use of limited resources, and to intensify the watershed level impact by increasing the number and quality of active monitors.  Using a common method in a watershed provides the opportunity for shared field staff and volunteer monitoring, a common data format and joint data management, consistency of reports and the potential for a shared permit reporting format, and common field testing equipment across the watershed.  

Much of the protocol is common to the Texas Watch Urban Watch program methods.  Using Texas Watch as the base for the regional protocol, the methods have been adapted to benefit from the experience of existing municipal programs, specifically including the tests and methods that have been shown to be effective in this region.  
Training and Quality Control for 
Training and Quality Control MS4 Staff

MS4 Staff 

Training for MS4 staff can be done outside the Texas Watch training program, typically a program conducted by MS4 professional monitoring staff.  The training method will closely follow the Texas Watch volunteer training methods, with little or no difference in test kit methods.  The instructor will use the Texas Watch Trainers Manual to conduct the MS4 staff training sessions.  

Common test methods, training and testing experience should provide a common language for volunteers and MS4 staff, therefore the training for MS4 staff will include all key elements of the Texas Watch Urban Watch training, and MS4 staff are encouraged to obtain their training through the Texas Watch training sessions.  

Phase 1
This is a hands-on instructional session to cover use of the field test kit.  Class participants will walk through each test method, perform water quality measurements, practice chemical handling safety and learning quality control methods.  

Class participants will work in groups of five or less individuals.  The trainer will show how the monitoring equipment should be handled and will demonstrate the water quality tests to the volunteers.  The volunteers will then perform the water quality tests under the watchful eye of the trainer.  Strict adherence to safety procedures will be maintained at all times.  

Phase 2
During Phase 2, the volunteers will practice the monitoring procedures they learned during Phase 1 training at a convenient water body or storm drain outfall.  Safe access to the monitoring site and safe monitoring procedures will be emphasized.  Preferably the water body to be tested during Phase 2 will be similar to the sites the volunteers will eventually be monitoring.   

Phase 2 training tests will be conducted with the assistance of the trainer.  The trainer will allow the volunteers to conduct the tests with minimal supervision.  The role of the trainer will be to observe the volunteer's procedures, answering any questions that the volunteers may have, and correcting any obvious mistakes that occur.  Assuring the quality of the monitoring information will be discussed.  

Hands-on testing will be followed by a question and answer period to include completion of a Monitoring Report Form by each participant.  The trainer will review and discuss the participant’s strong points and weak points with respect to the testing procedures.  

Quality Assurance and Quality Control
Training and Quality Control MS4 Staff

Certified volunteer monitors in the Texas Watch program are required to attend two Quality Assurance and Quality Control sessions each year:  one laboratory session and one field session.  The sessions are designed to ensure that data collected by the volunteer monitors accurately represent conditions at the time of monitoring.  MS4 staff are encouraged to attend the Texas Watch Urban Watch sessions annually.  

Training and Quality Control for

Texas Watch Urban Watch 

Volunteer Monitors
Training and Quality Control Volunteer Monitor

Phase 1
Phase 1 training is a hands-on instructional session covering the various chemical tests (detergents, ammonia nitrogen, total copper, total residual chlorine, temperature, conductivity), recording data, making visual observations and safety in a lab setting.

Each volunteer will receive a Volunteer Monitoring Training Packet where comments about each training session can be recorded.  The Volunteer Commitment Statement, Liability Release and Equipment Loan Agreement for the volunteer's signature are included on a form in the packet.  A Urban Watch Monitoring Form used by the volunteer during each training session will be included after each training session.  Volunteers must read, understand and sign the Volunteer Commitment Statement and the Liability Release before they can be trained.

The training session begins as the trainer reviews the steps that must be followed for someone to become a certified water quality monitor.  The volunteer will then print his or her name on the Training Packet and write in the location of the Phase 1 training session, the date and print the trainer's name in the blanks provided.  

Volunteers will work in groups of five or less individuals that are led by a certified trainer of water quality monitors.  The trainer will show how the monitoring equipment should be handled and will demonstrate the water quality tests to the volunteers.  The volunteers will then perform the water quality tests under the watchful eye of the trainer.  Strict adherence to safety procedures will be maintained at all times.  

After all questions have been answered and the volunteers are comfortable with the procedures, they and the trainer sign the Urban Watch Monitoring Form they each used during the training session.  This form signed by the volunteer and the trainer indicate successful completion of Phase 1 training and understanding of all safety procedures.  This signed form is then included in the Volunteer Monitor Training Packet and retained by you, the volunteer, until your next phase of training.

Phase 2
During Phase 2, the volunteers will practice the monitoring procedures they learned during Phase 1 training at a convenient water body or storm drain outfall.  Safe access to the monitoring site and safe monitoring procedures will be emphasized.  Preferably the water body to be tested during Phase 2 will be similar to the sites the volunteers will eventually be monitoring.   

These tests will be conducted with the assistance of the trainer during the Phase 2 training.  Trainers will allow the volunteers to conduct the tests with minimal supervision.  Instead the trainers will emphasize carefully observing the volunteer's procedures, answering any questions that the volunteers may have, and correcting any obvious mistakes which occur.  Assuring the quality of the monitoring information will be discussed.  

Training and Quality Control Volunteer Monitor

After all questions have been answered and the volunteer finishes reporting all the information on the Urban Watch Monitoring Form, the volunteer and the trainer discuss the volunteer's strong points and weak points with respect to the testing procedures.  The trainer and the volunteer each sign the Urban Watch Monitoring Form.  The signed Urban Watch Monitoring Form is then included in the Volunteer Monitor Training Packet and again retained by you, the volunteer, until your Phase 3 training.

Phase 3
Phase 3 training will take place at the volunteer's scheduled monitoring site.  The trainer and volunteer will check to make sure that the sampling site is the correct location as indicated in the Monitoring Plan.  The trainer will observe as the volunteer conducts the monitoring tests at the site.  By this time the volunteer should be able to work through the different tests and complete the Urban Watch Monitoring Form with minimal direction from the trainer.  All safety and data quality assurance considerations will be discussed.  

Upon completion of this monitoring event, the trainer will complete the Phase 3 Final Volunteer Evaluation on the back of the Volunteer Monitor Training Packet.  If the trainer believes that the volunteer monitor has successfully completed the three training sessions, the trainer will sign the front of the Volunteer Monitor Training Packet.  If the trainer does not believe the monitor has successfully completed the three training sessions, further training sessions will be scheduled with the monitor at the discretion of the trainer.  The completed and signed Volunteer Monitor Training Packet will remain on file with the Texas Watch Partner.  Copies will be sent to the Texas Watch central office.  Future results of quality assurance sessions will be added to the Training Packet.

Certification
The volunteer monitoring group should submit a Certificate Request form to Texas Watch once their completed training packets are on file with their Texas Watch Partner.  Certificates for all certified volunteer monitors should be received in three to four weeks.  Plan a certificate awards ceremony and invite your local legislator or a community celebrity to present the certificates.  Have fun and celebrate finishing the hard work of training and beginning the fun work of monitoring. 

Quality Assurance and Quality Control
All certified monitors are required to attend two Quality Assurance and Quality Control (QA/QC) sessions each year:  one laboratory session and one field session.  These sessions are designed to ensure that data collected by the monitors accurately represent the true environmental conditions at the time of monitoring.  Results of these reviews will provide a measure of how precisely and accurately the monitors make their measurements.

Laboratory QC Session - The laboratory session will provide an opportunity for volunteer monitors to check the accuracy and precision of their equipment as well as of their own testing techniques.  The monitor will bring his/her own kit to the session.  The laboratory QC session will take 3-6 hours.  The stations for various checks are as follows:

Station 1: The monitor will first pick up a data form and go to an area to calibrate the pH meter.  Standard pH buffers will be provided.  A Quality Assurance Officer will be present at this station to make sure the temperature and calibration is properly performed and filled out on the data form.  Batteries of the meters will be checked and replaced if low at this station.

Training and Quality Control Volunteer Monitor

Station 2:  The monitor will then have the kit checked for completeness and accuracy of all components.  This includes a check to make sure all kit components are present and in good repair and a check of reagent supply, condition and dates. 

Station 3:  This station will check the precision of the monitor's performance in conducting the various tests and of the kit equipment against standard solutions of copper, total residual chlorine, detergent, ammonia nitrogen, and pH.  The Quality Assurance Officer will then discuss with the monitor(s) any corrective actions that are recommended as a result of the QC check.

Field QC Session - The field QC session will provide an opportunity for monitors to check their testing procedures and protocol in the field by a certified Quality Assurance Officer.  The field QC session will take 3-6 hours to complete.

The Quality Assurance Officer will first examine the kit for completeness of components including date, condition and supply of reagents, and whether the equipment is in good repair.  After the kit has been checked and the pH meter has been calibrated, each monitor will perform tests of duplicate samples for copper, total residual chlorine, detergent, ammonia nitrogen, and pH.  The Quality Assurance Officer will observe and assess each monitor's performance for accuracy and precision of test results and procedures, ability to properly report all values on the data form, and correct sampling methods used.  

The Quality Assurance Officer will then discuss with the monitor(s) any corrective actions that are recommended as a result of the QC check.

Field Duplicates -  In addition to participating in two QA/QC sessions per year (one laboratory and one field), volunteers will have the following Quality Control responsibilities:

Training and Quality Control Volunteer Monitor

At least once every three months, during one sampling visit (either the first or second visit), make two measurements (duplicates) of water temperature, copper, total residual chlorine, detergent, ammonia nitrogen, and pH.  Record both values on one data sheet, clearly indicating on the data sheet that these are duplicate samples rather than two visits.   

Joint Monitoring Visits - Volunteers should be prepared to participate in joint monitoring visits at their monitoring site with a professional water quality monitor.  Volunteer and professional monitoring results should be compared and discussed at the sampling location.  

Site Procedures

Site Selection

Before You Begin Monitoring…Know Your Site

Determine the exact location of your site on a U. S. Geological Survey topographic map (scale of 1:24000) or a NOAA nautical chart that has latitude and longitude coordinates on it.  Describe your site in detail.  Take photographs of your site from different viewpoints.  The photos will be your visual documentation of any future changes to your site.  The photos will also help you and future monitors remember to always sample in the same spot.  Complete copies of the map(s) and photos should be sent to Texas Watch with your Monitoring Plan.  Make absolutely certain that if you are sampling on private property that you have the permission of the private property landowner to sample there.  Written permission must be granted and on file in the Texas Watch central office before sampling begins.  Texas Watch will supply you with a liability release form to be signed by the property owner.

Site Procedures -
Site Selection

Sampling Time And Sequence
A sampling event consists of two sampling visits made within 24 hours but at least four hours apart.  So when we say you will be sampling once a month, we mean you will be testing the water at your site two times, since a sampling event requires two visits.  You may sample more frequently if you want to or if you happen to observe unusual conditions at your site. Remember, you should not sample if it has rained significantly (>0.1 inch) in the last 48 hours.  The Storm Drain kit was designed for dry-weather field screening.

Since one of the things you are trying to detect with the Storm Drain kit is illicit discharges into your storm drain system, it is a good idea to vary the time and day you sample.  Just be sure you sample once in a month (that's two visits).   

If you have any question as to whether or not it is a good idea to cancel, postpone, sample early, or change your sampling location - call Texas Watch at (512) 239-4783.

· If conditions are unsafe for any reason and you cannot sample safely, DO NOT SAMPLE.

Sampling Safety

General Precautions
(
Read all instructions to familiarize yourself with the test procedure before you begin.  Note any precautions in the instructions.

(
Read the label on each reagent container before use.  Some containers include precautionary notices or materials safety data sheets (MSDS) that provide important safety information.

WARNING:
Reagents marked with a ( are considered hazardous substances.  Photocopies of Material Safety Data Sheets (MSDS) are supplied for these reagents on pages 28-34.  For your safety, read label and accompanying MSDS before using.

Site Procedures -
Sampling Safety

(
Keep all equipment and chemicals out of the reach of young children.

(
In the event of an accident or suspected poisoning, immediately call the Poison Control Center phone number.  This number is listed on the inside front cover of most phone books. Be prepared to give the name of the reagent in question and its manufacturer's code number.  LaMotte reagents are registered with POISINDEX, a computerized poison control information system available to all local poison centers.


(
Always perform water sampling with a partner. 

Protect Yourself and Your Equipment
(
Avoid contact between chemicals and skin, eyes, nose and mouth.

(  
Wear safety goggles or glasses and rubber gloves when handling chemicals.

(  
Use the test tube caps or stoppers, not your fingers, to cover test tubes during shaking and mixing.

(  
When dispensing a chemical from a dropper or pipet, hold the dropper vertically upside-down (not at an angle) and squeeze it gently.

(
Do not use the test kit as a test tube holder when you are dispensing chemicals.  Some of the reagents will damage the interior of the kit if spilled.

(  
Wipe up any chemical spills, liquid or powder, as soon as they occur.  Rinse area with a wet sponge, then dry.

(  
Thoroughly rinse test tubes before and after each test with tap water.  Dry your hands and the outside of the tubes.

(  
After use, tightly close all chemical containers. Do not switch caps.

(  
Do not expose chemicals and equipment to direct sunlight for long periods of time.  Protect them from extremely high or low temperatures.  

(  
Safely dispose of all waste chemicals by disposing of them in the sanitary sewage system.  Do not dump them on the ground or in the water outside.

Site Safety

(  
Park your vehicle safely off roads and out of the way of traffic.  Watch out for traffic.

Site Procedures -
Sampling Safety

(  
Approach your site carefully!  Watch out for traffic on bridges and when crossing roads.  Be on the lookout for snakes, fire ants, wasps, poison ivy, Africanized honeybees, wild animals or briars.

(  
Avoid high water - sample another day if conditions are dangerous.
Equipment Check 

Equipment List
√
Armored thermometer, centigrade

√
pH Meter

√
Octa-Slide Comparator

√
Conductivity Meter

√
Storm Drain test kit with tests for copper, chlorine, and detergent

√
Ammonia Nitrogen test kit

Site Procedures -
Equipment Check

√
Gloves for handling chemicals

√
Safety goggles 

√
Container for bringing back liquid reagent wastes from the field

√
Bottle of deionized or distilled water for rinsing equipment after sampling

√
Paper towels or rags

√
Data forms

√
Metric tape measure or ruler
Suggested Sampling Sequence

1. pH meter calibration

2. Initial site observations: trash, sewage, surface scum, etc.

3. Air temperature

4. Physical observations: flow, color, odor, oil sheen

5. Water temperature

6. pH

7. Detergent

8. Ammonia-Nitrogen

9. Copper

10. Chlorine

11. Conductivity
Initial Operations

FLOW LEVEL MEASUREMENTS

It is important to know what the normal dry-weather flow is at your site.  With this information, deliberate discharges into the system or leaky pipes can be more easily observed as an increase in flow.


1. Record your outfall and site dimensions on your data sheet.  If you are sampling in a drainage ditch, make a note of it's dimensions.  

2. Record the type of materials used to construct your site.  For example, is it a concrete or metal pipe?  Is it a concrete-lined ditch or a natural, dirt-bottomed drainage?

Site Procedures -
Initial Observations

3. Record your site access information.  How do you enter the ditch or approach the outfall, and how do you capture your sample?  For example, you might capture your sample as it flows out of a pipe, or you might capture your sample at a depth of five inches as it flows in a ditch.  

4. Note whether there is water (flow) at your site.

5. Measure the flow depth as close to the end of the pipe as possible.  If this is not possible due to safety considerations, estimate the depth at the deepest point.  Record this measurement in centimeters on your data sheet.

6. Measure the width of the water in the pipe or ditch.  A sketch of the dimensions of the outfall or ditch, with dimensions of flow depth and width might be helpful.  Record width measurement on your data sheet in meters.

Methods of Water Sample Collection
There are three accepted methods for collecting water samples:

1. Discharge Grab - Always rinse your test tubes or sampling containers twice with the water to be sampled.  Collect your sample by putting your sampling container under the discharge of the outfall.  If you are using this method wear safety gloves.

Site Procedures -
Methods of Water Collection

2. Surface Water Grab - Again, rinse your test tubes or sampling containers twice with the water to be sampled.  If deep enough, collect at a depth of one foot under the surface.  Lower your container vertically to a depth of about 0.3 meters (one foot or about elbow deep) , and then turn the container upright.  Rinses should be done at the same depth you are sampling at.  Approach your site from downstream of any flow, so as not to disturb sampling site.  If there is a current, be sure you are standing downstream of your container. Be sure not to drag the container on the bottom or kick up sediment into your sample.
3. Bucket Grab - Rinse your bucket twice with water to be sampled.  Dispose of rinse water away from where actual sample will be taken.  Gently lower bucket 0.3 meters (one foot or about elbow deep) into the water or to one-third of total depth whichever is less and fill.  Retrieve and take samples in your test tubes or sampling containers directly out of the bucket.  Be sure and rinse those containers twice before collecting sample to be tested.

Monitoring Procedures - Tests and Observations

Conductivity

There are several terms used for describing inorganic materials in water: conductivity, dissolved solids, total dissolved solids, salinity, salt concentration, specific conductance, and resistively. Although they are read in different measurements, their values can be converted and related to each other. The term salinity is typically used as an indication of how salty the water is in bays and estuaries. Strictly speaking, salinity describes the relative amounts of certain salts, especially chloride, that is in the same ratio to each other as they occur in seawater.

There are a wide variety of inorganic substances or dissolved solids like sodium, chloride, sulfate, calcium, bicarbonate, nitrates, phosphates, iron, magnesium, etc. in water solutions. All of these materials at certain concentrations are essential for life and all have the ability to carry an electrical current. These substances affect the flow of materials in and out of the cells of organisms

living in the water and they may also be used as energy sources for certain organisms. They also serve as the parts of molecules necessary for building new cells. 

Monitoring Procedure-

Conductivity

In very general terms, water  with  high concentrations of dissolved solids (such as seawater) is considered salty and has a high level of conductivity. Water with low concentrations of dissolved solids is considered fresh. Most fish, plants and other organisms are adapted to living in waters with a particular salt concentration range. For this reason we would never expect to catch a largemouth bass in the Gulf of Mexico, and, on the other hand, we would not expect to see a red snapper in the Brazos River. Inorganic materials in water are generally determined by the geology of the watershed. For example, if the soil and rock formations are composed of limestone, water draining this watershed will probably be high in calcium, magnesium and carbonate, the common constituents of limestone.

Fluctuating levels of dissolved solids and conductivity can be indicators of pollution from a number of activities. Examples of these activities include: wastewater discharges that may be high in salts; brine waters from oil production activities; irrigation; removal of vegetation shading a stream and causing increased evaporation; overuse of fertilizers; or the spreading of road salt during icy conditions. 

Salt pollution is a problem because it can cause the salt levels of drinking water supplies to rise above 36 recommended levels for human consumption. In some areas, it can cause rivers or streams to become unsuitable for agricultural irrigation or industrial use. Increasing levels might also impair aquatic life in ways that are difficult to determine.

Measuring Conductivity
Conductivity is a measure of the ability of the water to pass an electrical current and is affected by the presence of dissolved solids. Dissolved substances in water dissociate into ions with the ability to conduct electrical current. As level of total dissolved solids (TDS) rises, the conductivity will also increase. Conductivity is measured in micromhos per centimeter  (µmhos/cm)  or  microsiemens  per centimeter  (µmS/cm). Micromhos (µmhos) and microsiemens (µmS) are equivalent units of measure, and can be used interchangeably. Distilled water has a conductivity in the range of 0.5 to 3 µmhos/cm. Conductivity (or total dissolved solids) can be recorded using the TDS Tester 3 or 4. Which meter you use depends on the type of water you are sampling. As a rule of thumb, most freshwater measurements are best made with a TDS Tester 3 (or equivalent) low conductivity range meter that measures from 0 to 1990 µmhos/cm. For measuring in bays, estuaries, and certain areas where ground water is particularly high in dissolved solids (far north and west Texas) a TDS Tester 4 with a range of 0 to 19.90 ppt will be necessary. The salinity of bay and estuary waters can also be measured using the hydrometer. Procedures for using a hydrometer follow the procedures for the conductivity meter.

Conductivity Meter Calibration

Monitoring Procedure -

Conductivity

Monitors may use one of two methods for calibrating the conductivity meter.  In the first method, the monitor records the temperature of the conductivity standard during calibration to ensure the standard has not been exposed to temperature extremes.  In the second method, the monitor performs a post-calibration of the meter without recording the temperature of the conductivity standard.  Both methods adequately ensure the validity of the measurement. Contact your partner or Texas Watch if you are unsure of which method to perform. Calibration is performed using a standard solution consisting of potassium chloride or sodium chloride mixed with deionized water.  It is not toxic or hazardous. The meter should be calibrated to the nearest 0.10.  For both calibration methods mentioned above, the temperature of the conductivity standard solution should be stable. For this reason, it is recommended the calibration and post-calibration be performed in your house or lab at room temperature. Storing the standard in the trunk of a car or in a garage can interfere with proper pre and post-calibrations, thus resulting in unreliable measurements.


Step 1

Remove the protective cap from your conductivity meter.

Step 2

Rinse the beaker (and thermometer if performing the calibration method involving temperature) and meters probe twice with a small (1.5 oz) volume of conductivity standard.

 Step 3

Dip the meter in conductivity standard solution to a point just below the meters immersion indicator line.

Step 4

Stir gently and check to make sure there are no small air bubbles trapped on the bottom of the probe. If there are air bubbles, they can be removed by tapping the bottom of the probe against the side of the beaker while the bottom of the probe is under water.

Step 5

Turn the meter on.

Step 6

Monitoring Procedure -

Conductivity

When the conductivity meter is first placed into the solution, the readings might initially increase or decrease as the meter reacts to the temperature difference between the meter and the calibration solution. Wait 2 minutes to allow the temperature sensor to fully compensate for this difference.
Step 7

If applicable, record the thermometers temperature after 1.5 minutes in the Calibration box and remove it from the beaker.  Record the value of your conductivity standard in the Calibration box under the column entitled, Standard Value.

Step 8

After two minutes, read and record the meter reading in the Calibration box under the column entitled, Initial Meter Reading.
Step 9

If the conductivity meter is not reading the same value as the standard solution, adjust the meter using the screwdriver provided in the kit. The calibration screw is located on the back of the meter. When adjusting, be careful not to dislodge the screw. Remember to make sure the meter is at least one centimeter above the bottom of the cup and that there are no bubbles on the bottom of the meter. The meter should be calibrated to read the same as the value of the standard solution to the nearest 10. The final meter reading should be recorded in the calibration box under the column entitled, “Meter Adjusted To”.

Step 10

Turn the meter off and remove from the solution. Shake the excess standard solution from the meter, rinse with distilled or deionized water, and replace the cap. Periodically soak or swab probes with alcohol.

Step 11

If using the post-calibration method, keep the calibration standard for use during a post-test conductivity reading after sampling.  Ensure the standard does not become contaminated between the readings.

Conductivity Test Procedures

Step 1

Remove the cap from the meter and rinse the sample beaker and the meter twice with the water from the same location and depth as the water to be sampled. Throw the rinse water downstream or up on the shore to avoid affecting your sample.

Monitoring Procedure -

Conductivity

Step 2

Collect the sample and place the meter in the beaker, being careful not to immerse below the meters immersion indicator line. Check the bottom of the meter to make sure there is not an air bubble trapped on the bottom.

Step 3

Turn the meter on and wait 2 minutes and read the meter display. Make sure the beaker with sample and meter are out of direct sunlight and protected from rapid temperature changes. Remember that the meter must be at least one centimeter above the bottom and not touching the sides of the beaker when you make your reading.

Step 4

Record the meter reading in the Conductivity box on the Monitoring Form.  Rinse the meter with deionized water, wipe meter dry, and return to kit.

Step 5

Post-calibration check should be completed after you have sampled your designated monitoring location as soon as possible and within 24 hours of your original calibration. Complete a post-calibration check by first rinsing the probe in deionized water and then placing it in a beaker with the same standard used for conductivity calibration.  Allow the reading to stabilize and then record it in the Post-Calibration box in the calibration log on your data sheet.

(DO  NOT  CALIBRATE THE METER AT THIS TIME.  

If the reading is greater than 30  µmohs/cm from the conductivity standard value, the conductivity sample value may not be accurate and representative.

Note:  After post-calibration, dispose of the standard solution by rinsing it down the drain with plenty of water.


Monitoring Procedure -

Conductivity

Temperature 
Celsius/Fahrenheit Conversions 

	   oC          oF    
	 oC           oF
	 oC           oF

	   0          32.0
	 13          55.4
	 26          78.8

	   1          33.8
	 14          57.2
	 27          80.6

	   2          35.6
	 15          59.0
	 28          82.4

	   3          37.4
	 16          60.8
	 29          84.3

	   4          39.2
	 17          62.6
	 30          86.0

	   5          41.0
	 18          64.4
	 31          87.8

	   6          42.8
	 19          66.2
	 32          89.6

	   7          44.6
	 20          68.0
	 33          91.4

	   8          46.4
	 21          69.8
	 34          93.2

	   9          48.2
	 22          71.6
	 35          95.0

	  10          50.0
	 23          73.4
	 36          96.8

	  11          51.8
	 24          75.2
	 37          98.6

	  12          53.6
	 25          77.0
	 38         100.4


Monitoring Procedure - Temperature

 Although temperature may be one of the easiest measurements to perform, it is probably one of the more important parameters to be considered.  It dramatically affects the rates of chemical and biochemical reaction within the water.  Many biological, physical, and chemical principles depend on the temperature. Some of the most common of these are the solubility of compounds in water, distribution and abundance of organisms living in the water, rates of chemical reactions, density inversions and mixing, and current movements.

Shallow bodies of water, such as small streams and stormdrain ditches are much more susceptible to temperature changes because their capacity to store heat over time is also relatively small.  

In a stormdrain system, unusual temperature variations could indicate thermal pollution introduced by illegal discharges into the system.

Temperature Test Procedures:
Air temperature:  Locate some place near your site to test the air temperature.  Hang the thermometer on a pole or a tree out of direct sun and wind.  Wait 2-3 minutes (no longer than 5) to allow thermometer to equilibrate.  Record the value to the nearest 0.5 degrees C on your data sheet.  Air temperature should always be taken at least three feet above the ground to avoid interference from ambient ground temperature.  Never take air temperature over (or near) paved surfaces or next to buildings that could reflect heat.

Record your reading in the space provided on your monitoring form.  

Water temperature: When you have collected the water sample in the bucket or beaker, remove bucket from direct sunlight and wind.  Don't hold the bucket or beaker in your hands because your hands might begin to warm the water.  Put the thermometer in the bucket for 2-3 minutes and record the value to the nearest 0.5 degrees C.  Read the thermometer while the bulb and lower part of the thermometer are under water.  Never take the thermometer out of the water to read the temperature! 

Record your reading in the space provided on your monitoring form.

Remember when reading air and water temperature – Hold the Thermometer on the end that is opposite the thermometer bulb!

Helpful Hint: Special instructions for reuniting separated alcohol column in a thermometer
(  Cooling Method
With the thermometer in an upright position, cool the bulb only in a solution of shaved ice and salt so that the alcohol column retreats slowly into the bulb.  Remove and swing thermometer in a short arc forcing the entrapped gas to the top of the alcohol.  Allow the bulb to warm slowly in the air.

(Heating Method
Heat the thermometer bulb in a warm mixture or over a soft flame sufficient to allow the alcohol to rise slowly, until the separation and a portion of the main column enter the chamber.  Tap the thermometer in palm of hand or on a padded surface reuniting the column.  Allow the thermometer to cool slowly.

Monitoring Procedure - Temperature

Ammonia-Nitrogen
Nitrogen is a fundamental plant nutrient and required by all living plants and animals for building protein.  In aquatic ecosystems, nitrogen is present in different forms:  nitrate, nitrite, ammonia, and organic nitrogen.  All these forms of nitrogen are components of the nitrogen cycle.

Ammonia nitrogen is produced largely by deamination of organic nitrogen-containing compounds and by hydrolysis of urea.  Sources of ammonia nitrogen to storm drain systems could be illegal connections to the sanitary sewer system, poorly functioning septic systems, or wildlife (particularly large concentrations of ducks and geese).

Ammonia nitrogen is toxic to freshwater aquatic organisms in a range that varies from 0.2 to 4.8 ppm depending on pH and temperature of the water.  In unpolluted water, ammonia nitrogen is generally found at levels less than 1.0 ppm.

Ammonia-Nitrogen Testing Procedure:
1.
Rinse test tube (0124) twice with the water to be tested.

2.
Fill test tube (0124) to 5 mL line with sample water.
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3.
Add one Ammonia #1 Tablet (3968) and one Ammonia #2 Tablet (3969).  Cap and mix until tablets disintegrate.  Wait 5 minutes for color to develop fully.

4.
Facing a source of natural light, hold test tube flat against the white section of the ColoRuler (6665-01).  Match sample color to a color standard.  If the value is between 2.0 and 4.0 ppm, estimate to 3.0 ppm.  Otherwise, do not estimate your value choose the closest value.  Record on your data sheet in the blank provided for ammonia-nitrogen.

pH

Monitor Procedure - 
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pH is a measure of how acidic or basic (alkaline) a solution is.  In any given solution, some molecules of water break apart to form H+, hydrogen ions, and OH-, hydroxyl ions.  The pH scale is a means of showing which ion has the greater concentration.  At a pH 7.0, the concentration of both ions is equal and the water is said to be neutral, neither acidic nor alkaline.  Pure water has a pH of 7.0.  When the pH is less than 7.0, there are more hydrogen ions than hydroxyl ions and the water is said to be acidic.  When the pH is greater than 7.0, there is more hydroxyl ions than hydrogen ions and the water is said to be basic or alkaline.

pH is defined as the negative logarithm of the hydrogen ion concentration. This means that on the pH scale, the concentration of hydrogen ions does not increase or decrease in a linear fashion. A pH of 3 is not just twice as acidic as a pH of 6.  Increases are in powers of 10.  At pH of 5, there are 10 times more H+ ions than at a pH of 6.  Therefore, a change in pH of one whole number is quite large.  

Water's ability to resist changes in pH, or it's buffering capacity, is critical to aquatic life.  Generally, an aquatic organism's ability to complete a life cycle greatly diminishes as pH becomes greater than 9.0 or less than 5.0.  There are several activities in water that can severely affect the pH.  Mineral substances are dissolved, aerosols and dust from the air are picked up, and man-made wastes are dumped into the water. 

Photosynthesis by aquatic plants also influences pH.  It removes carbon dioxide from the water, which increases the alkalinity.  In especially low-velocity or still waters with lots of plant life (including planktonic algae), an increase in pH can be expected during the growing season or even during warm, sunny afternoons.

	SOME pH VALUES OF COMMON SUBSTANCES

	  Battery acid  -  0.3
	  Seawater     -   8.0

	  Lemon juice   -  2.1
	  Egg whites   -   8.2

	  Vinegar       -  3.0
	  Baking soda  -   8.3

	  Orange juice  -  4.3
	  Ammonia      -  11.4

	  Pure rain     -  5.8
	  Bleach       -  12.7

	  Milk          -  6.9
	  Lye          -  13.6

	  Blood         -  7.5
	


The carbon dioxide content of water in rivers and streams is less likely to change, but be aware of other events in the watershed that may affect pH.  Human activities such as accidental spills, agricultural runoff (pesticides, fertilizers, animal wastes), and sewer overflows may also change pH.

pH Test Procedures: 

(
Conditioning The pH Meter
Crystals formed on the electrodes or dryness in the bottom of the black cap are signs that the pH probe needs to be conditioned. 

1.
If there is cotton in the bottom of the meter cap and the cotton is still moist and there are no crystals formed on the probe, proceed to calibration.  If not, continue conditioning procedures.

2.
Remove the cap of the pH meter and soak the sensor for at least one half hour in 7.0 pH buffer. Immerse the sensor end up to the ridge with the meter turned off. Insert a small piece of cotton moistened with the 7.0 buffer into the bottom of the cap. The piece of cotton should not contact the glass probe when the protective black cap is back in place. Check the pH meter the day before you plan to use it, if the black cap and cotton are dry, repeat the conditioning procedure.

(
Calibrating The pH Meter
Monitoring Procedure -
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These steps should be performed at least 24 hours before pH testing is performed.  Because you are taking two readings within 24 hours, it is recommended you calibrate your pH meter immediately before your first test.  This way, you will not have to calibrate twice.  If your second test time occurs more than 24 hours after initial calibration, you will have to recalibrate your meter.

1.
Remove the protective cap off your pH meter (pocket tester).

2.
Rinse the beaker and meter twice with a small volume of 7.0 pH buffer solution.

3.
Put enough buffer solution in the beaker to reach the immersion level of the meter when it is submerged in the solution.  Dip the pen in the buffer up to the immersion level.  Do not immerse the meter above the brown line.

4.
Turn the meter on by pressing the ON/OFF button.  Hold the meter one half inch off the bottom of the beaker and swirl gently.  When the display stabilizes, check the meter reading.  If the reading is 7.0, rinse the bulb with deionized water, shake off excess water, and proceed to step #8.  If the reading is not 7.0, proceed to step #5.

5.
Begin calibration by pressing the CAL button.  The number displayed should begin flashing and will approach 7.0.  It will rest on a number and stop changing.  The number will continue flashing.  

6.
Calibrate the meter by pressing the HOLD button.  The reading should immediately change to 7.0.

7.
Turn the meter off.

8.
Rinse the beaker and meter twice with a small volume of 10.0 pH buffer solution.

9.
Put enough buffer solution in the beaker to reach the immersion level of the meter when it is submerged in the solution.  Dip the pen in the buffer up to the immersion level.  Do not immerse the meter above the brown line.

10.
Turn the meter on by pressing the ON/OFF button.  Hold the meter one half inch off the bottom of the beaker and swirl gently.  When the display stabilizes, check the meter reading.  The reading should be near 10.0. Record the reading on the data sheet under “Initial Meter Reading”.  Do not readjust the meter.

(
Sampling For pH

1.
Remove protective cap.

2.
Rinse the beaker and meter twice with a small volume of sample water.
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3.
Put enough sample water in the beaker to reach the immersion level of the meter when it is submerged in the solution.  Dip the pen in the buffer up to the immersion level.  Do not immerse the meter above the brown line.

4.
Turn the meter on by pressing the ON/OFF button.  Hold the meter one half inch off the bottom of the beaker and swirl gently.  When the display stabilizes, check the reading. Record this number as your pH in the appropriate space on your monitoring form.  Turn the meter OFF.

Simple Maintenance Of The pH Meter
After each use, rinse your pH meter with distilled water or even tap water if deionized water is not available.  When storing the pH meter, we recommend that you wet the sponge in the base of the cap with 7.0 calibration buffer solution or distilled water, and then replace the cap firmly.  This retards leakage from the reference electrode and prolongs the useful life of the pH meter.  

(
Large differences in readings of pH (0.5 pH) could be due to dry electrode or run-down batteries.  To improve performance leave pH meter up to immersion level in tap water for a few minutes at least once a week.

(
To change batteries, open the cover at the top of the meter and replace batteries.

Monitoring Procedure - 
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Chlorine

Chlorine is used in water treatment and wastewater treatment processes to disinfect water.  It has the same effect on natural waters.  Chlorine in natural waters is toxic to aquatic life, particularly micro-organisms and can create a "sterile" environment.  Chlorine in storm drain discharge could indicate an illicit connection with the water supply system or someone's swimming pool.

Chlorine Test Procedure:

1.
Rinse test tube (0101) twice with the water to be tested.

2.
Fill test tube (0101) to the 10 mL line with the sample water.

3.
Add one DPD #4R Tablet (6899), cap tube and shake to dissolve tablet.

4.
Immediately insert test tube into Octa-Slide Comparator.  Match color with a standard in the Chlorine Octa-Slide (3401).  You must pick a value from the color bar.  Do not estimate between numbers.  If the color is lighter than the lightest color on the color bar, record your result as <0.2.  Record your result on your data sheet.

Monitoring Procedure - Chlorine

Copper
Copper is a metallic element essential to human growth and is literally found all over the world.  It is used also to make coins, electrical components, bronze and brass products, agricultural poisons and algicides, medicines, and chemical reagents.  Generally, detection of copper during monitoring could indicate an illicit discharge into the storm drain system.  In fresh water, concentrations over 0.025 parts per million (ppm) are toxic to most freshwater fish species.  The average concentration of copper in sea water is 0.003 ppm.

Copper Test Procedure:

1.
Rinse two (0101) test tubes twice with the water to be tested.

2.
Fill two test tubes (0101) to 10 mL mark with sample water.

3.
Add 5 drops of  Copper Reagent (6446) to one test tube.  Cap and invert to mix.  If sample with reagent added is not more yellow than the test tube with only water, copper is not present.  Record result as 0.0 ppm copper.  Do not proceed to step #4.  

(
If sample with reagent added is more yellow than the test tube with only water, copper is present.  Proceed to step #4.

Monitoring Procedure - Copper

4.
Insert the test tube with the added reagent into Octa-Slide Comparator.  Match color with a standard in Copper Octa-Slide (3435).  You must choose a number on the color bar.  do not estimate between numbers.  Record result on your data sheet. 

Detergents
Detergents can be toxic to many aquatic plants, bugs, and fish.  In addition to their possible toxicity, detergents can also lower the level of oxygen that is available to aquatic life, such as fish.  This is a result of biodegradation of the detergent.  Just because something is considered biodegradable does not mean it won't have a negative effect on aquatic life.  Detergent enters our surface water through a variety of channels.  Illicit discharges into storm drains account for some of the detergent detected in storm drain outfalls.  Car washing and outdoor cleaning of screens and grills also introduce detergent into our water bodies.  Leaking sanitary sewers could also contribute detergents used in household cleaning.

Detergent Test Procedure:

1.
Rinse test jar (0800) twice with the water to be tested.

2.
Fill test jar (0800) to 65 ml line with water to be tested.

3.
Using the 1.0 g Measuring Spoon (0697), add 2 grams of Detergent Reagent #1 (7444)(2 level measures).  Shake vigorously to dissolve.

4.
Using an unmarked pipet, fill the test jar (0800) to the 75 mL line with  Detergent Reagent #2 (6037).  This will take several pipetfuls.

Monitoring Procedure - Detergents

5.
Fill pipet (0335) to 0.5 mL line with  Detergent Reagent #3 (7445) and add to the test jar (0800).  Shake vigorously for 15 seconds and let stand until the layers separate (usually about 20-30 seconds).  

(
If the top layer is light blue, less the 0.1 ppm detergent is present and no further testing is necessary.  Record result as <0.1 ppm detergents.

(
If the top layer is colorless, proceed to step #6.

6.
Continue adding  Detergent Reagent #3 (7445), 0.5 mL at a time, shaking vigorously for 15 seconds after each addition, and allowing the layers to separate until the top layer is light blue.  Count the number of additions of 0.5 mL pipetfuls of  Detergent Reagent #3 (7445) required to change the top layer in the jar from colorless to light blue.

7.
Detergent concentrations in ppm = # of pipetfuls (0.5 mL)  Detergent Reagent #3 (7445) needed in Step 4 x 0.1.  Record your result in the appropriate blank on your monitoring form.

Color

Color is determined by visually comparing the sample to known color standards.  The Borger Color System (BCS) was chosen as it uses 147 color chips representing colors that actually occur in aquatic insects.

Since protective coloration is part of some aquatic insects' natural defense mechanisms, this color chart will provide a range of natural colors found in creeks nationwide.  Some aquatic insects also demonstrate bright colors in a range that would include those associated with illicit flows.  The presence of dyes and process chemicals may be indicated when unusual colors are observed in storm drain systems.

Determining Water Color:

1.
Rinse test tube (0101) twice with the water to be tested.

2.
Fill test tube (0101) to the 10 mL line with sample water taken from the outfall (or as near as possible).

3.
Under natural light, in the shade, hold the sample test tube next to the appropriate BCS chip and view down through the column of water.  The color is compared to the BCS and assigned the appropriate number.

Monitoring Procedure - 
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4.
Once color is determined, record the appropriate BCS chip number as your color on your data sheet.

NOTE:  Do not try to assess water color by looking directly into the waterway as depth, substrate composition, aquatic plants, and sky conditions can all influence your perception of water color.

Oil Sheen

Hydrocarbons such as oil, gasoline, and grease often wash into the storm drain system through stormwater runoff.  Less often, leaking or abandoned underground petroleum storage tanks account for larger influxes of hydrocarbons.  These substances are toxic to aquatic organisms.

Observation Instructions: 

Observe outfall area for the presence of an oil sheen (hydrocarbon residue).  These are identified by a rainbow-like sheen on the water's surface.  In windy areas where the water's surface is extremely broken or in stretches of high flow rate, oil in the main stream may be hard to observe.  In such situations, look closely in weedy areas at the shoreline or in small bank-side pockets for signs of oil.  Polarized glasses or sunglasses help the observer when reflected glare off the water's surface is excessive.

If oil sheen is present on the outfall pool in any concentrations, indicate this by checking the "yes" box on your data sheet.

NOTE:  There are some types of algae that will produce a surface sheen, especially in isolated, stagnated pockets or pools in soils next to the outfall pool.  Disregard these small packets of stagnated water.

Monitoring Procedure - 
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Odor

"Clean" natural drainage water (during most of the year) produces no distinctive odors other than a slight mustiness.  Since most organic and many inorganic chemicals generate some odor, a simple sensory "smell" test can be a valid indicator of possible illicit flows in a waterway.

Determining Water Odor:

1.
Rinse beaker twice with water to be tested.

2.
Fill the beaker at least halfway with sample water and hold the sample about six inches from your nose.  Use your free hand to fan the scent to your nose.

3.
Record odor as a number using the chart below:


0 - No odor detected


1 - Gasoline


2 - Dry cleaning fluid


3 - Unidentified solvent odor


4 - Musty or septic

Monitoring Procedure -
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5 - Sweet or fruity


6 - Putrid (decay or decomposition odor)


7 - Chlorine


8 - Other (describe)

NOTE:  Never inhale the air directly off the top of the sample, as many potential contaminants are injurious to delicate nasal membranes and lung tissues.

ALSO:  When stream-side sediments are disturbed, odors associated with anaerobic decomposition are often released.  Therefore, disturb streamside sediments as little as possible.

Flow

It is important to know what the normal dry-weather flow at your site is.  With this information, illicit discharges into the system, or leaky pipes can be detected.

1.
Make a note of your outfall dimensions on your data sheet.  If you are sampling in a drainage ditch, make a note of it's dimensions.  NOTE:  These dimensions should not change from sampling event to sampling event, since you are sampling the same site each time.

2.
Note the type of materials used to construct your site.  For example, is it a concrete or metal pipe?  Is it a concrete-lined ditch or a natural, dirt-bottomed drainage?

3.
Write down your access information.  How do you enter the ditch or approach the outfall, and how do you capture your sample?  For example, you might capture your sample as it flows out of a pipe, or you might capture your sample at a depth of five inches as it flows in a ditch.

Monitoring Procedure -
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NOTE:  Site dimensions, construction material, and access information should not change from sampling event to sampling event unless flow changes dramatically.

4.
Note whether there is water (flow) at your site.

5.
Measure the flow depth as close to the end of the pipe as possible.  If this is not possible due to safety considerations, estimate the depth at the deepest point.  Record this measurement in centimeters on your data sheet.

6.
Measure the width of the water in the pipe or ditch.  A sketch of the dimensions of the outfall or ditch, with dimensions of flow depth and width might be helpful.  Record width measurement on your data sheet in meters.

Trash, Sewage and Surface Scum
Sewage, surface scum, and trash are undesirable and the observer should try to identify these features at the outfall as best as possible.  Color of scum and/or floating solids should also be noted.  If identifiable, record additional information about observations on the data sheet.  This information may include color, amount, etc.

If observed, check the "yes" box by each variable.  Check the "no" box, if not observed.  

Additional Notes

Often water in the outfall pool area will reveal signs of storm drain contamination by sewage collection systems or toxic conditions.  Look for these indicators and record the appropriate code on your data sheet in the space entitled "other notes."

Monitoring Procedure - Trash, Sewage and Surface Scum

0 - 
None observed

1 - 
Fish kills

2 - 
Fecal matter

3 -
Toilet paper (typically resembles flocculent material)

4 - 
Food products (such as corn)

5 - 
Condoms or plastic tampon applicators

6 - 
Tubifex worms (blood worms)

7 - 
Mosquito larvae concentrations ("wigglers")

8 -
"Sewage fungus," actually observable, threadlike colonies of grayish white bacteria

9 - 
Absence of aquatic life (sterile)

10-
Other - describe on sheet

Data Collection and Management
It is important to record your data on a standardized form.  The Reginal Protocol uses a single page Monitoring Form (Appendix A) for each testing event.  At least on ecopy of all data collected by MS4 staff and volunteers should be maintained in a single location by the MS4.   

Always record the test results as you go along.  Do not rely on your memory. Make sure all sections of the data sheet are completed. If information is not collected for a certain variable, leave the appropriate space blank.

The back of the sheet can be used to make comments about unusual weather conditions, changes due to erosion, problems you had with sampling, etc.

Data will only be accepted and entered into the TEXAS WATCH inventory which meets the following conditions:

(
Collected by monitors with appropriate level of training

(
Collected by monitors who have successfully completed all QA reviews conducted

(
Collected with equipment which has been checked and approved during bi-annual QA reviews

Data Collection and Management

(
Urban Watch Monitoring Forms are signed by monitors and include date, time, station number, and station description

(
All required equipment calibrations have been completed and recorded

(
Data entries are legible

The Urban Watch Monitoring Form is a 3NCR form.  The original white copy is to be sent to Texas Watch following each sample date so that water quality problems can be identified immediately.  You or your Data Manager will mail the data to Texas Watch.  Your Data Manager will review the form and make sure it is accurate and complete before sending it to Texas Watch.  Your Data Manager will also keep the yellow copy of each Monitoring Form on file and send the pink copy to any participating Texas Watch partner, such as the City of Fort Worth's Department of Environmental Management.  Retain a copy of each Urban Watch Monitoring Form for your files before sending them to the Texas Commission on Environmental Quality.   Any questions that arise later about reported data are much easier to address if you keep a copy of the reported data. Your station file will be reviewed for completeness during quality assurance sessions.

Clean-Up and Storage of Equipment

(
Glassware Cleaning Procedure
It is important to wash test tubes with Deionized Water, 3 times in succession, after each test procedure is completed.  Use Test Tube Brush (0514).

At the end of each day, all sampling and test glassware should be washed with detergent and rinsed 3 times in succession.  This procedure can best be performed at home or in a classroom.

To avoid possible detergent test interference, do not use detergent to clean Detergent Test Jar (0800), merely rinse 3 times in succession with Deionized Water.  You can also rinse this jar with hot tap water, and then 3 times with deionized water.

(
Waste Disposal Procedure
Collect all waste from tests in one lidded container to be taken with you from the test site.  All waste from tests may be disposed of by flushing with lots of water down a toilet or drain which is connected to a central treatment facility.  Waste should never be discarded on the ground or back into water being sampled.

(
Storm Drain And Ammonia-Nitrate Kits Storage
Store testing kits in a clean, dry space away from pets and children.  Do not subject them to extreme cold, heat, or humidity.  Don't leave them lying in the sun.  It is best to store them in a closet in your home, classroom, or workplace.  Do not store them outside.

Clean-Up and Storage 
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(
pH Meter
The pH meter is your most sensitive piece of equipment.  It is very sensitive to excessive heat (like a closed car), excessive shaking, and excessive moisture (drizzle, being laid on a wet surface, dropping it in a lake, wearing it in the shower, immersing the meter above the immersion line).
The pH pens are not waterproof or even water resistant.  Be very careful to protect against moisture, especially during rainy conditions.  Pens will not work properly if moisture gets into electronics. 

(  DO NOT immerse in water above immersion ridge approximately one and a half inches from bottom of pen.

( DO place 1 inch of solution to be measured in the plastic beaker (supplied) to make your readings.  This will protect against accidently dropping pen in water.
( DO cover trimpot with a small piece of tape after


calibration to protect the electronics against moisture.

( DO NOT let anything except your sample water or the pH buffer come in contact with the glass probe.  It is very susceptible to being scratched.


( DO wrap your pen in a towel or protective covering.

If pen gets damp, pull out batteries and allow electronics to dry.  After electronics have dried, replace batteries.

Rinse the probe section of the pH pen in tap water.  Put the pH Pen away wrapped in a towel or a protective covering.

Clean-Up and Storage 

Of Equipment






















USE OF THE OCTA-SLIDE COMPARATOR








For optimum color comparison, the Octa-Slide Viewer (1100) should be held so non-direct light enters through the back of the comparator.  With sample tube inserted at top, slide the color bar through the viewer and match with color standards.  It is helpful to hold a white sheet of paper behind the viewer at about a 45O angle so the light can reflect off of the paper into the viewing tube.  Do not block the light with your hand or with the paper.





It is important to keep the viewing tube as clean as possible.  Always dry the outside of test tubes before you insert them into the Octa-Slide Comparator.  Also, prevent getting the outside of the comparator dirty as much as possible.  Never touch the color bars with your fingers.
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Quality Control Check:


Your meter reading will not be accurate if your meter is resting on the bottom or the sides of the beaker. Whenever calibrating or reading the meter make sure that it is always at least one centimeter (½ inch) above the bottom of the beaker.











Quality Control Check:


Some conductivity meters are not waterproof or even water resistant. Be very careful to protect against moisture, especially during damp conditions. Meters will not work properly if moisture gets inside.





Quality Control Check:


Conductivity calibration can be performed up to 24 hours in advance of the sampling event, but it is recommended that this procedure be performed immediately before going into the field.














Before you go, note whether it has rained more than 1/10 inch in the last 48 hours.  If it has, do not sample.
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